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SyntaxError 7} @A gy}
2.1 & - X (Line structure)
gtol W 22 22 o 2] 7| = Al & (logical lines) = & Vg U Th
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3 AW AFEL B HQ
FEN NN A T

2 ﬂHN
Lo,

sholf 22 Y= 3 W AT WAl Zo] gl F40] F7A coding [=: 1 \s* ([-\w.]+) T} X5, o
22 T 4 A0E AL H AL o) 8749 A WA 158 An 2= A9l A3 o] 5E AR of
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 U th th& shih+=

’# vim:fileencoding=<encoding-name>

o1d] Bram Moolenaar 2] VIM of] 4] <1 4] 5 ] 1:]—,

olFY Mol AR o 7|H 3L UTF- 8?}145]- of 7)o {3, 52 2] UTF-8 BOM
(b'\xef\xbb\xbf') o] J+°1 S AR UTF SEE A" Aoz Byt (o] A2 ufo|3 2 AT E
°] notepad | A A FH 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.

o b R B H

= oo B AJA E F UA FAN)E AFSA =2 AA 2 4T+ AdsUT: E A F0)
TAE gHE oy 49 d R 7 otd o SEfA] AR 24d, g S Al A2 = i EAE A A H
A=, @A HEIA T Yt =2 A Zol AU oS 5
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 1like a valid date

return 1

A LPNE BUE 22 240 £3E 5 JASUTE o SefAlE FAL AR BT o SefAle
AL B AR oM EEE AFIA RIUG (S BAL D o)9)e) ofml B2E o SHAE
AN T ol L] 7158 & gEUTh). BAD A8 sl 9t o SN Bl A AFT G4
o8] o] 3ol SAsHE A Eol o2y,

=) = =
216 FAHA & 23
Z5(0), HZZ([1), TZEZUDHASEHE 22 9 S glolx o8] A EAJN & Ues 5
A&tk ol & Eol:
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. o]3] 24
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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. & F+Z(Line structure) 7
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o2 o= o 2] 7HA] £ 2 7] ol & HolE
def perm(l): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:1] + 1[i+1:]
p = perm(1l[:1] + 1[i+1:]) # error: unexpected indent
for x in p:
r.append (1[i:1+1] + x)
return r # error: inconsistent dedent

(4, A

o] So2717h 29 Sl B A A FFuHh)

< Al 7e) ol el A 7F A G T ) uhA o ol 2]t o) 3] B 7] b A FU T — return ¢

21.9 E2 xlole] &
=24 20 AeT 2R JH DL AL AL, T A 3o, W, E EE E2L By 9
Al EFSIGUL T rae ko S UE ERoL H 09+ 9E BRU R Aol FH) B2

NEWLINE, INDENT, DEDENT &}= 8T 2 T332 {3l EZ

= (keyword), Bl E1 &

2.3 AEzkel 7191 =

A8 (0] & (name) ©) L5 FIth & the
sho] ol A APEAre] WL fUTE B2
otehol A Aol Gt & o 4AI %

ASCII ¥ 9] (U+0001..U+007F) U} o]l A, & H}E
a2h 9E L A 2AE A9 skar, 24k 0

3=
o

_4

oA 9

| 8-S PEP 3131 ol A]
AUA RS Sl 2x

2S5 0] ZA 3T} A X}(idennﬁer), 7149

(Mm&_Jﬂ@wmﬂﬁ%JMmeM“ﬂﬁ”ﬂ%%?EQQAVM] A2
E%QOHVW}E§§LﬂﬂL@ﬂ°mﬂﬂHQ—Uigo
Eag entEn s e @ A0 dolo BARE PANE AL AT

AmolA] L EZO R 28 0, shtel
S,
2 o3 Ao /1&g
2.4 UAX-31 o] 719h 20, o] 7)ol Bl o] ALt ub o 8-2
2 4 gdrh

S ZFUTh: AlA z WS o] Akt

g}o] A 3.0 ASCIL HY o] EXE2 = YUt (PEP 3131 #XR). o] 2159 4%, unicodedata EE 9
A WA FUIE DZ}EﬂO]Eﬁﬂ o]~ of met 5 Ut
A 2= ol ol Al gko] glaL, Al o] 2 (case) = T H YT

general categories Lu,
id_start,
id_start whose NFKC normalization is in

L1, Lt, Lm, Lo, N1, the under
plus characters in the categories Mn, Mc,
"id_start x:

identifier = x1id_start xid_continue*
id_start n= <all characters in
id_continue = <all characters in
xid_start = <all characters in
xid_continue = <all characters in

HollH AFs FUZ= 7HH e I =
e Lu - uppercase letters

e LI - lowercase letters

id_continue whose NFKC normalization is in

S 9ult o) B

"id_cont1

Yt}
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o [z - titlecase letters
* Lm - modifier letters
e Lo - other letters
¢ NI - letter numbers
* Mn - nonspacing marks
* Mc - spacing combining marks
¢ Nd - decimal numbers
* Pc - connector punctuations
o Other_ID_Start - 39 T34 A Y-S 93l PropList.ixt o] A HA] A S 2 \dH
e Other_ID_Continue - W} Z+7}%]
B A A= shAfof] o8l NFKC A3} @ 4l o 2 W2y 11, A8 218 v] L= NFKC of] 7]%k2 Ut

FUTE=4.19] 012 A HA} EXE2] v A 9l EE-& HTML 31d 2 A 2] 8 B A]E https://www.unicode.
org/Public/13.0.0/ucd/DerivedCoreProperties.txt ol A && 4 15 ‘:}

2

Mo
il

2.3.1 7|9 =

T AR AE S of o), = ol 719 =, 2 ALSE 1, Ak ol AR AL8F 5 grith of 7] 2]
sl A3k R 23] 2A A5 o of ik

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 2 7}o] of ok o o

A= HAR) ol | HRo] AAAEL S8 oJu 7t dHUTh o £ 4HAEL A2 2o
WE e dos PREYYh

B AEA oY Anze g A
uhx o] A Ao G AFSHE $EE AFHUH builtins RE) A 3E Utk )31y
BEZbobd A9 _ & 589 o} g, A H A= GHUTh U EE (imporr) F A
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s o] _ -2 %% A3} (internationalization) 2} & =] o A Ut} o] el o] A3 A& gettext
BEO BAE FRIAHAL.
_*__ A2E Ao o] &, u]F A F o g “Ar (dunder)” o] S0l gt L AHF YT ©
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_* ST o] 5. o] BFO oJE5e S A FHA AR A4 FElE P Y
R o) 9} 2pA] 2 o) 0] ]2 (private)” o E B HE ] o] & FEL ¥ 3t7] ST Al E A
(o] 5) A HA L.

24 Z¥d

2 e Y diteral) & 2 I EL) 45 AT EAH YU

241 AL} ol = 2lE] Y

A HHE 2 T3 22 o3 YR JeHYth

stringliteral = [stringprefix] (shortstring | longstring)
Strinqprefix = nyn ‘ ngn | nR" | nygn | wEN | nEn

| "fr" | "Fr" I "lel | "FR" | llrf" I "rF" | "Rf" | IIRF"
shortstring = "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "rr'v Jongstringitem* "'''" | '"wwv 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 = bytesprefix (shortbytes | longbytes)
bytesprefix — "b" ‘ "B" | "br" | I|Br" | "bR" | "BR" | "rb" | IIIB" | "Rb" ‘ "RB"
shortbytes = "'" shortbytesitem* "'" | '"' shortbhytesitem* '"'
longbytes = mrvarmn lOHgbyteSltem* mrvirmn ‘ Tmwmwmwa lOHgbyteSltem* Twmwmwa
shortbytesitem = shortbyteschar | bytesescapeseq
longbytesitem = longbyteschar | bytesescapeseqg
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar n= <any ASCII character except "\">
bytesescapeseq = "\" <any ASCII character>

]

| 84 2] o] HoF2] Zoh= g 71A E‘Hé;ﬁ, A FL stringprefix Y bytesprefix 2} 2lE o] Y]
S elo] Fol S St AY T £2 24 49E ARG 0U0w Fo Ik o2 e
ol7 Y AMAo] gl UTF- 8%]1/]D} 17 Aol AdE WAL

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.

"ol E d@wmﬂga A 'p L} 'R B Yo B %qu%rﬁAMAHAQVMWwSﬁJNAQQE
Eal

U th 22 ASCIH A 2 288 = s Uth TEgho] 128 Rt I A Y 22 FES HEEA] o] a7 9]
Fo g 3T ojok gy

G ulolEd BlHE RF A A0 Z v o]y} 'R FAE o] BEY  JdFULh olH BRI S
FAL (raw strings) ©] 2kl Sh=d], o SHAI S FHL Ex 2 HF Y 7é?+ *ﬁi, TAE 2lH oA, &
FEAd o Y= '\U' 2} "\u" OlAﬂlolﬁ—t—%%‘“}ﬂl A 2= A ks Ut ghol 2x9 E U I E EE o)

g
o

Chapter 2. ]3] &4
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shol A 3.x 9} th2 A §AFUTH: A LA, rur BHS A95 A FEUh
WA 330] F7b: Gulol =g HE P br 9 2L 97t Ak b AFoIFAE YT

W 3300 71 hol 2.x 8 3.x ol A FAl Ol A|DetE =SS FAETE EEsh7] Asl oA Aol AR
Hd $UIE g8 (u'value')o| thA] = YE A5t A4 8 A B = PEP 414 o V& th

£ R E ROl E 2 E—X}"ﬂ Slel 2 29 22D 2| ¥ & (formatted string literal) U tF; 2% 4L
FEE g BAlR. £ = o F AR F S U SR b U rut oke 29 glsyth wEbA
g EZUW FALL2 7oA R, 2R ko] EY BlHE 2 B s Y Th

AT mex A 2 H oA, Al 9] o] aA| o) H 2] oF2 N EAet w7 s g vtk (LB a7 A E Y
oh. ol 9] = g Eoll Al 9] o]xA o) H A ¢f2 g ve s A, B HE S FEAH UL (SR
< HEE S A st Eﬂ AREREEAIULE S, )

'r' Y4 'R'H
AHEE A3 4] "?l:ﬂ"d OE —H”%‘/]ﬂr A4 H = o] aA o] = A AL E o] FF U Th
STEA = AAZ | 90 EEp
\newline A YA} N ERF FEAIEH YT
\\ q S A (\)
v FeMEE ()
\" SE3E (")
\a ASCII ¥ (BEL)
\b ASCII ¥ 2 5] o] 2 (BS)
\f ASCII % 3] & (FF)
\n ASCII 2}l 3] = (LF)
\r ASCII 7§ 8] ] 8] " (CR)
\t ASCII 7} o (TAB)
v ASCII A= # (VT)
\ooo 8 X1 000 & AR H F A} (1,3)
\xhh 163 hh & AR H EX} 2.3)

24D B Dol A g A4 = o] A o Z A WA

o]AAO]Z AlAA | 1] o A
\N{name } F+U I gl o] e w| o] 2~ 0f| A name ©]2}al o] 5 2 EAF | (4)
\UXXKX 16-bit 16 A5~ xxxx 2 A A= &4} (5)
\UXXXXXXKX 32-bit 16 75~ xxxxooox 2 A A= E A} (6)

F9 A

b= D), B8] F 7h9) 16747} Al 25 o of k.
o

(3) whol = HE Dol A, 167159 8315 ol A o] == AR ghe] wpol =2 HAPYTh £A4 D A E D
A=, o] o) AA o] L= A AH Zhe] FUFZE ﬂz}g E3 T}

(4) WA 33004 M HA 2 ho] F7tE AF YT

S) 334719 167045 282 FUrh

S 9% Uth 383 8709 16757 BRI ok

6 ol o REFUT

Iy

2 I—u ]
Z 0 o,
Lo K
l> ol
RS

ZECole 2o, dAHA = oz A FAE FAG Y HAH A 2 AH = A gt &,
o S A 7F 2ol EA %HD} ol FAL UM AT W £V S U o] A ol Al A AT AR A HH

! https://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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P2, T Aol FEE FEE A AAT 5 AdFUh) AL 2E Dol AR A E = o] AaA o] Z
A2t vhol £ el ol A QA A e R Ao 72 AAA 2.

WA 3604 M A: QAR k= o] AA o] A AL DeprecationWarningS THEUTh o

A7} sho) W 2] ujf B Ao A= SyntaxiWarning©] ¥ 11 A= SyntaxError7F 2 A YUYt}
g elH oA 24 g Ee o %ﬂ/\]i oj~A o]z FHUt} AT 4 A?ﬂ/\]ﬂﬁ*}"ﬂ H g g
Sof, rm\vn = SHE EAY A H A, F A BRI Eol A5 T: o So A BUSE; i\ n £
g4 £Ad lm el VT (3 EAGER BS99 sAA 2 g4 g5uth. £ o B e
WelAE, el E R e ohis] of SN BY 4 B THE SANIL Rl 2L RS o] Aol
A 717l fEdyth. o %EH/\]EP L2 o L= B A= & 2ol oty glE ol 235 = F 7HY
£42 Q4R FolHoF ok
24.2 FA¢E 2lE ¥ o]o] Eo]7]
oA e FAE O]‘/}H}"]E"ﬂ PHES (FHeE FEsiA) o8 7 AHFNA JEet= Aol 5,
1 o= olo] &9l A 5T & F/]Ei%q o] ME ThE I F & AHElE FUth Le#jA], "hello"
world' & "helloworld" S E5 AU o] A58 1 EAGE Ho g ol e B2 e W] BLD o
ST EAFUL 2 AL Qv 2 AL Lol A A5 FUT o & Fol:
re.compile (" [A-Za—-z_]" # letter or underscore

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

o] 7|5 o] #H Tl HoH & YA Aot A F o] Lol sl oF Tt Ay Al e EAHE
HAL ool 2ol 7l AHAL + AUAE ALE Aok FUT HE D o]0 Rl /| L4 B2 GE G TS
AET S AT (L AT AF GEE AL ojol ol AxA A gUTh, £ £AY T EL
HE B 28 2 oo Y 4 9-3ol F5oF Tk
243 Eul A4 2e
WA 3.60] 7}
T B9 2 ¥l E (formatted string literal) T %ﬁh}(ﬂw@_"%%”%%ﬂ%ﬂ%ﬂ%ﬂﬂéﬁ
Uth o] FAE 2 AJ L E 28T F e, 523 {} EFEIH = ZTIAYYULE 2 EAE e Eol
A AGGE 2AW, B EALD I E DS AGA o] A= & EAA YT}
ojaAlolz Al d A Gt EAME B HEAE YZ g Ut (S & AL A= dgduth. g2d
Fol BAL] HEL o7 2 £ E o ET:

f_string = (Iiteral_char | "{{" | "}}" | replacement_field)*
replacement_field :u= "{" f_expression ["="] ["!" conversion] [":" format_spec]
f_expression = (conditional_expression | "*" or_expr)

("," conditional_expression | "," "*" or expr)* [","]

| yield expression
conversion u= "s" | "r" | "a"
format_spec = (literal_char | NULL | replacement_field)*
literal_char = <any code point except "{", "}" or NULL>

FRT MR REL AW AHAHY AFH L, o1F TR (' U )) A S 9d R

A ZE o= %‘i“&oﬂﬂ" Uth st o= 5235 '{' v A BEE AIFA7] =T, sto]d 23 A o] F w5
Yok 75 R4 d2ss T kg 25 RASEE (06 4o] $EFUh, B4 Fo) 53\
zﬂﬂAOVWﬁ}:QE 'I' 2 A Z6H=, ¥ 3 (conversion) B E 7 HWE 4 Y5 Ut =9 %) A 2} (format

12 Chapter 2. o]3] 24
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specifier) & Bl 2 Y 4 A=t], 28 ' ' CEAAYUTL AF B =B F2S ' 2 EGUS

W Y 2H P 2842 258 A Al stojd A 07 HFE U, B 7HA] o 97}
AUtk Wl B@AL S A §FaL, lambda2t Y HHA =& EF YA A BE 2 S HoF Yt
AG 2@ NPEAE 22 ¢ Jot (s o, A5 sz 4 249 #4442 =& ¢+ s yrh
Zr AN 2 FAE FHE ] SAT A 2ol AFoN LEHCE AF YT

WA 37004 3 ol 3.7 o] ol &, 7 2AE s =W 2AL 2lH P ZH AN await EAA Y
async for A& T Az AL FAA FdHUT

T2 7% = o] AwHY, Yol 234 928, = gl Frkd gol £} UTE o= 52 (" H,
ZFAY, 1= 79 Adojas BF Y FAPUNL V2 H R, = 2 W AAHAV} e T 2 HA
o] repr () & AlFFUTH U0l A E AE  1r o] AAH A ke @7 BH o7 THAY str() 9]
AHgEH U

B A 380l F7h 5T 7% =

W 2k (conversion) o] A F W, 2AA ] AFA7F 2w E Ao gyt W 1s' = ARl str() S TE
Stal, ' ir' S repr() £ EEFA, la' Sascii() EZEPYT

Ao format () ZEEEE 2UEH YT 2R A G A= R A Y AR D3| formar_ () FIANE
2 Agdgdch 2R AT A E W Eard o] Agg Ut oA 29 H AF7HF EAL N AH9R
Yth.

HEA 2R A4 SHA AR ZEES 2T st o) THA S IS AN i 2=}
ZRARAE 2T 5 AAT, Ho]| FHE NFIEES 2FF ++ JFUth 2R AAA 2be] doj &=
str.format () WA S A AFEE = 25} 25Tt

IR AL AHES o2 T AT AF FET oY elHE R 2R = syt

R AL FHE Y o & =9

>>> name = "Fred"

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

"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"

>>> £"/ 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 "

>>> f"/line 20"

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

24. €4 13
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AukA 0l B4 e A} 2L B FRAE A0 A A A BE AGHE BAE0] 2
£A9 e E 22 A O E BE 54 grofol stk AU T

f"abc {a["x"]} def" # error: outer string literal ended prematurely

f'abe {al'x'] def" # workaround: use different quoting

E BAANE o SHNE AT 5 G, A ol el b B th

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

o Al ojaA ol 27t AR 3 PE TetH Y, dAI TS = gtk

>>> newline = ord('\n'")
>>> f'"newline: {newline /"
'newline: 10'

24D DB e 2 E 3 (docstring) © F AH$E F AU Th FA4 0] A8 flriets vhbg U

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

>>> foo. doc_  is None
True

Zu Ex1g g EH Y F710 that A2 PEP 498 & Fxsty, HEd Wl 249 wAYZS AL EE
str.format () & A HE= Aol &5t

2.4.4 52 8€]g

A FEH = A 1A 2H7F QU A5, A5, §5 Ea5 gHE 2L AL gsUth(Eass

A9 8452 U A BE AU Th)

KA EH ol 28 xFeHA] ode Ao Fosop AUty -1 ZL FE2 L F AdA - R EHE L

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"1 digit)* | "O0"+ (["_"] "O")~*

bininteger = "o" ("b"™ | "B") (["_"] bindigit)+

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

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

nonzerodigit = mrLLLumon

digit = "om..."9o"

bindigit = "om | omaiv

octdigit = "omr...""

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

7he g R Elol] AgE ¢ eAts AR B e E Y dolof Al gl yth
UL el Yol 54 9L AR u 2H A FUTE ASAL 2o/ Al xABE Tl AL W &2}
4 UIth WE S 57 Abol v} 0x 9 22 A% A4 A (base specifier) THE-o] L& 4+ 91, g ol e

14 Chapter 2. o]3] 24
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0 0] obd 104471002 A28 4 glgol /3 oF T 3.0 WA o] o] sho] o] 4 A8 C 219
PR EEEE L S s Dl

A eHEg AE =9

7 2147483647 00177 0b100110111
3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

MA 36004 W7 HPBNN A5 15 AT EH o7 YES sk

246 A4 2EHY

A% PEge e e o3 Aoz 2Pk

floatnumber = pointfloat | exponentfloat

pointfloat = [digitpart] fraction | digitpart "."

exponentfloat = (digitpart | pointfloat) exponent

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

fraction = "." digitpart

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

AR A5ie P4 1028 02 4B R0l Felsfok gtk o g Sol, 0772010 £ SulE £
0], 77e10 # 2 AE I TH A FEHE Y 01%}%. W= 7 AR AFIUS B 2B el
AT 2 DB R $AES] R HES % A9

A% e E P %A oS FUth

’3.14 10. .001 1el00 3.14e-10 0e0 3.14_15_93

WA 360 WA AE LA £ASe 1L BAT ERo g WEL s,

2.4.7 32 g Y
d4 dEge e 2L o9 Aoz AP

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

34 B E R AR H009] Hapg WEYTh Baft A50h T WS Al oko] H 4 & A Ao A5 R
EAF UL 00] o}l AFRE = Bar g wEe W, A5 tahd UL ol Sol, (3+43). A5
g H g 2 714 o & F4th:

3.149  10.7 107 .0013  1e100§  3.14e-103  3.14_15_937

24. €4 15
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( ) [ ] { }

, . ; @ = ->
+= -= *= = / %= @=
& |= ~= >>= <<= k=

HAEE A5 5 dH P A= Ut %8 T A Jli ARE o el 9 lipsi

literal) o] 2}= £ 3l o) ] 7} 5 Y Th B& Zute] S8 1) 9] ¢ AFA} (augmented assignment operator) S-2 ©]3]

HozE TRAR 71 5eA W, EAl A4HE + AT}

THE] 445 £ ASCIT EAHE S T B2 902 A S vk 97, 284 o o) R 2471
folv g

E \

thg o Q4% = ASCH ZAE-2 Fhol ol A AL A b Th £A14 2 E 23} 24 o] 9 9] ol A A8
e e g
R |

16 Chapter 2. o]3] 24



CHAPTER 3

3.1 AA, 3%, 3

computer)” 2 S w231, £ I FHo| A Z= GA] AA 2 FF Yth)

2 2] = ofo] G eV E] (dentity). 3 (type). 7k (value) & 25U Tk 2171 2] ofo] € el ]
MAR A ik W R el e ARe) Faz AR E FHi s A
SR 1d0 FE ol AU E A5E BT S FAF Y

CPython implementation detail: CPython 2] 3%, id (x) & x 7} AFd W2 29 FAYYtTh

AA o) §L AR 7 A Ao QS-S Aol S (18 S0}, “Dol & 23 ) LW AR ) A 4
= h5 e ghES AU type () B5E AR W (|4 A4 AATH L EelF Itk ot El 9}

o
oW AANEY & MAT S ASUTE S VAT S At AA

=< 7H4H (mutable) o] 2}l Ul 4o
o7 3o 3 WA T 5 gle AAE2 & W (immutable) ©) il Tt (7FH A A of tf 3 =& A st
T 9= EW Aoy g2 7 AA 2] gro] Mgt ARG B 5 JFUt s v A S =
AAE] Aol vt = glenz A ol o d3] Eolgta J AF UL ety EHAALS JdLD3HA+=
W7 E7Fss s 2= A= g5 Uk £ o v EIYTh) AA9 7HH A (mutability) = 7121 9] & of] 2 3
AAFP YL o & S0 A FAHE, FZ (tuple) 2 & o] A 9k, & A 1 2] (dictionary) 2} 2] 2 E (list) = 71H ¢
[BR=
WA= A3 YA A Z 5ty A 5yttt o 325 A ¢4 uff (unreachable) 7}H] X] 4~ A (garbage collect)

Huth Fdo] 7MH A FAE A AA 7] A ofef] AeFst= Zlo] g Ut — ofd FxH &= AAES
FAA e o] 7 A AT E Ao g T A= Y T4 FAYYTH

CPython implementation detail: CPython -2 & 2| %% 314 A| A (reference-counting) W42 AFE-31=d], (A
Ao R)EdHoR AZH JMIAY A A" ZAA 7L 7 YL o] o2 g RE AAE FRIFA A
2Rt = AT 5= F U sHA TR 27 = A EE AT B2 gls Ut <84 7HH) A
FAY Aol A HEE=ge BE TAE FR3A gUth ¢ 72 UE 422 F33tal, CPython

oj@ Alghe 2 A0, o @ B9l AA ] FL WA o] A5 FUTh AW B AAW oLF 74 AHE o]0 5
fome dug oz Fe 7ol ohguict,

rl

2

17
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=wgd ¢ AdsUth F27HAAE v 244 0 = sho] d 2l A o] A (finalization) = = 2 of] 9] &3} Folok
Futh(a A 4 ot dE YA A o= FofFolof .

T Algshe FA Y HH A FX Y A2 18R ofo #AE e AAes Ao ES e
ol Fof el of Futh ot ‘try-except’ FOR |91 F e AR AAE Ao W dHuyt

| AA 52 SE vpdojp F g2 ﬂT(extemal)” AHdsol dist =g 2dFUTh o Ad52 A7t
7Pl A =712 bR oAl o S Ak, ZhHA] A= BAE = Zo] ol 2R, T | A S 2 o A&
Hhgets WA A W ES A FFUTE BE close () MIAETh 22 a0 S AT w2 AXNES
F BAIH 02 otok(close) FUTE ‘tryfinally’ £ ‘with’ £ o RA sh= A S Al
Yt

o AA=E ok AA o tist =& 2@t Qs ol | 252 AH ©] Y (container) BHaL F-5 U Th
T2, B2, g E ol Aol gyt o] Fxe2 AH W o] dFJYth R, ¥
2F AH o] gEe =8 U, Sol gt AAES] ofo] AL E] Mok ghe T U T 41, Aelo] 2]
7ol disl =2 wi= A3 71 AA =9 ofol i e E vk MU T T, (FE 22) =W AEH oyt
7P AA 29 F2E shal olvpd, 2 7 A7 WS | AE ey g A Ut

P2 79 ZE S9N AA 7L FAsE el d¥e FUTh A ofeldlE Y 7} 2t %%ﬁ BEAE
ol Woll M = Aruth 2l 49, M fhe BEE A2 AA 2= o)) 2 st AA| Foll A
22 JF ge e e EHE T dsyth o] 7hd ﬁﬂlﬂwh Ol‘“—* Aol 3|85 A Ayt o=
Eola=1; b =13 a%beglSdc 22 AAL TE QL old FE JAFUTE AT c =
[1; d = 1%, cstdeFAY M2 Gal, FHH 0], *HEUP—OW Rl B AEd o] HAH Y (e
=d= A2 A4AEctael dddnh)

TR0 wel C U A OhE ol 2 A E) §F RES S

2=
EENEFE Y REA AT N RS Sl SRS SR A el

EeR0E AFR 45 MY 55), EE ol Helel s Bol 218 7 4ol o 271 %
olgof o= B Fof tfst AL ‘54 o] E 2] H E (special attribute)” & YA 3t= BohS 233yt
AT S T A2 UL AT, WA LSS 919 Ao] ohdlh B9 oz WAH 4

None °] 3= '5}44 Se ZraUth o ghe e skl AAVE EAFYLE o AAldds W ol F
None & 58 HIFUth o2 7pA] ol A ghe] RS LF/]‘—I:-]] AL EH T o] So], WA R o2
a71E anﬁ_;q ok 3}~ o] ulks} 7k

2} ok =8 @2 AFY YT
NotImplemented ©] 32 3}1}o] hvhs Zr5Uth. o] gh& Zb= ahuhe] AA| 7 23Ut o] AR o= W
= o] % NotImplemented & 53] ¥ =&ttt 52} ¥l A = (numeric method) £} ¥] 1L (rich comparison)
WA EE AlEH 3 AARE gis] JAate] 2] o™ o] kS E8FH ok Utk (2H ™ Qe =g
Bl Qb abol wheh 510 8 AAkol v, ol H ThE th Qb A% ghU k) B2 Euo] 4] % 7ke] 4] ekofol
U

t] ZFA| g+ U] 82 implementing-the-arithmetic-operations = 23 314 A] 2.
WA 3904 HA: E2]A EHoA] NotImplementedE F71dl= AL A AH YgS5Uch A= 2
o7 7t A gk DeprecatlonWarnlng§ W2t 33 B Ao Fto] Mo Al TypeErrors

242 2,

Ellipsis ©] @& shite] e 25Ut o] g 2t shitke) ARk 2A ek o AAel s PEE
ol b Wgd o] EEllipsis & Fol A2 FUTh =gk Zeunh

numbers .Number | 7152 %7t 2lel dof 213 W5 oA 31, A& A4 WY 4 FSo) Aoz Ee
FUh 2 AR = AU & A gro] BEoi A A WAl ks yth 3t
Fo el AR Ao wes o 9%t AT AFAS] 24 LA Aoke B gk

18 Chapter 3. tjo]g] =&l
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The string representations of the numeric classes, computed by ___repr_ () and __str__ (), have the fol-
lowing properties:

- Zeja YAl A2 o) Aol 524 ke A ARE AAHE fED A DD U
- JbsebE, m@e 1049 YUt

- 257 90 B 02 A AL, AW 02 FAH A FHUTH
- 257 99 B 02 A}, T 02 EAHA FHUTH
- BEESA S5 wE EAF YT
shol f e A%, A%, BAaSE PRIVG
numbers . Integral ol 252 849 A4 AT (YT 2) o] $3H: LAES hehiU
F A 79 357 9Un

o
A4 (int) o] AL (7 W R 7} § =
(shift) 2} u}2~ = (mask) S 2ko] B2 U
complement) & 3% 3 ¥ & hE
2

alse" o} "True" 7]—?_?}%?4
Al o) ] 7].ﬂ_,]u] o] OH AL O xﬂ 235

l"

numbers.Real (float) ©| AE<2 7| A 2] vl F & (double precision) -5 25 +& b‘rE‘rlﬂb]lﬂr.
5|2k gre] WA W E2 0] o] Do) A& 5 71 A 9] A GHC A 2ol
ko]l fl5 Ut sho] WL thA & (single precision) Y5 24 A £ 5 A YA FsUth o] AES
BB o] 715 = 2 2 Al A2} W 2 2] o] A 7S Shol Mol A A& A-8aet] Bol sl 013}
A o) wE ST 1B £ 7hx ERE BE 247 52 Aol BgsA| S u
ZEA 7 Utk
numbers .Complex (complex) O|AE2 7|A $EMAE XS5 A4 A ooz BEiag
Utk 3E 257 49 a9 BAR S 243

c}.
O%_E] Ez.real & z.imag 2 Ad & A5 Y}
i

AB2E 9] o 342 A (ndexing) & A= FUH L)) &4 S AR T TS
len() & AR AR FBEY A5E EAF U A2 ol 7hn D, AE 2 (ndex) 7 TS
5740, 1, ,nlgzmw N2 0o GEitali

ANdxre €804

Ao A AHEE o, gtolAe
o A o}
olH Al A=
o}alfi:j k]

Aldas BW4

24

ali:j]l vi<=k S
%534 Aldagdych Ad A H3H2 00

g
X

rlr

) 220 (step)” w71 95 & 41831 <8 o) 4 (extended slicing)” = ) 2 ]
— i+ ntkn>=0,i<mx<j B VHESE BE FE 2 AP

Oi
a
©

TEEU

ifid
24
)
[>
ofh
1o
=)
i—“;
rr
ne
e
o
-,
il

=3 UN'

mo 24 PN
e o v
M o
Mo mok ot
N
Yo
flo rr |y
rE
o,
>

)

)
il

M

A} (Strings)
Yt U+0000 - U
gto] Mol &= char o] YFYTh
Az AP Y} 141 2 &4 ord ()

Bl
By
ifica
rlo
: %
°
2
[r
g, F
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A4z vttt chr () 2
W3}, str.encode )
bytes.decode () + 2 ¥t F P2 4

»

FE (Tuples) FE9] 352 Q9o spo] 4 2 745 RE
o Friz HolE RAAY S0 BE + guth S FRoE 748 FE(AZ
DENOINSISIEE TR & REER-DE ey

©l singleton) & % & 4] of] FulE Eof
BiA Moz E=F Q

Hlo] E ¢ (Bytes) H}o] E 4 (bytes) Al =
HAY A2 FdF YT violE 7“ ﬂ%‘?}
W bytes () A2 A} (constructor) & "}%@ F AFYTh E3 bl
HA=E 5 5H FALE y3xdgdE 5 dsyth

P AAL 7P A2 w2 Fol WAE = 9l U oh A 823 A (subscription) 2} < 2] 4
< et del (AHAD 22t o= ASE 5 sy

AR 5 e W 7 Ad2agol A

)
il
-+
30
173
<
In)

bc 81r7‘°)ﬂr

2 2 E (Lists) 2]A~EQ 52 Qoo gho]d A YUt g2EL Frtz Fed 284S
23 ol YolA vhE 4 AdsUth (Be] 00 v 19 Bl2EE Wt HE9 3ol B8

s Uth)

Hlo] & ulj & (Byte Arrays) H} o] E v & (bytearray) AR = 7FA sl gyt W& bytearray ()
AR s FJ Ut 7o gt A (A A E7Fs 3]":}% Z) & AL et viol E

HH d2 EW vl Ed (bytes) AA 9} 2 po o o) Ej 5 o] A9} 7|58 Al 23}
3 BE array = 2719 7 AR A L A 2520, collections BE AA] upa71A] ¢

[Rh=

A FESettypes) o] 252 T8 e B AAEY +4 9l F33 HFE Vet <
=T 4 9, B F len () & AT ol Y FEEL )
Yt Hete] dutA ¢l £ 5 = w2 WA 7 Al (fast membership testing), A] @20 A SEH
! 6]'(1ntelrsect10n), ?JJQ s (umon), 217 8 (difference), o) & %} 5] &} (symmetric difference) 7} 2+

AL At AUk

et dAaBo= gy 7| 22 EHA 73 ] Ag =t 22} 89 ASx 22} v we et
Ll 93 0] BB H Tk Ao 79 5ok FUITh: WoF T S A7 2Tk v S W (ol & Fol, 1 7H1.0),
2% ek gl So2 5 gt

EEE R ERESL 3 DT

%‘J?J(Sets) o) AEL 7HH S P UTE W set () AR BHE = A3, add () B2 WA=
S ARSI UFsol 3T 4 dFUTh

kil %J?J(FrozensetS) olZEL =W A2 UEh U WA frozenset () BYAE e 5 A5

Utk &9 A3t (frozenset) & ¥ o] AL s A 715 R, OhE HE Y °JAUr, gAee 71z

/\}&9 S 9%tk
1} 3 (Mappings) ©] 21 52 01-4-4 O]t“’\ Aoz AdgH = AA 9 et A S vebddeh g
3 7] ¥ (subscript notation) a (k] &= ]34 a o] J k & QAHEl A 5= FES AT o] 22 2H 4]0
AHgE = A, EH?JO]‘/}del ol ol 2 = dsuth WA &4 len() & wisgof 234

guEol A5 E EAF U
A7 A g g el dHu

Y 4] 2] (Dictionaries) ©] 2 &2 7494 dojo g x Ao w Ad A= AAEY Fe JFS
etk 712 A 4 gle AE2 BaE, gAY v 1 99 7 Foll A otoldlE E] 7}
ofUzl e ® v uE = ASE AU gAY a8A T o], 719 s Al o] =50l A=
A G AL L Fger FAHES Q75 A7 WA UTE 712 AR HE A P Y A=
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=
=1
2

Uth: wheF F 227 2o v aH W (& S0, 1 3 1.0),

o
N
N,
rlo
1=

-
are
W m

M
off
o

9 £AE SAIT, A7 GAU e £ AE 0% 274 249 2L SAE A
o}

| 718 Yt

G EWOR BE S HUTh(IA VY U 2B o] A4S F

Jor
N
S
rlr
4
>
m

>
fo
o

N

g

jinss

<

>

o o Mo x

td

& dbm.ndbm ¥} dom.gnu = F7}] v & A F3l+=0], collections BE HA| v}

A gy,

e o oyt oo T M)y

N
-

3 4
CPython 3.690 4, 29} <A 7} - A= A ¥, 72 Al Foll 1o} Wo] ohlet 7@ AR Ago=
HE5 U

2] 2 (Callable types) ©| 2A5-& T4 T A4H(D

A& R ol g AR A F A= 9 55 T oh(er H o] A Fan).
] @4} v 7} ¥ 4 (formal parameter) 553} 22 7| 9] 55 Z 98t QA (argument) FH 02

525 o]} o, S

E = o]l E 2] H E & (Special attributes):

SETHE %)

__doc__ S AHcts BAMY B Qe B None; A B 27 7k
SolAz A4H A 2T,

__name___ T ol & 27 7V

“qualname__ | 48] A{ 51 oTE. B
WA 339 F7}.

roduTe__ 571 A H B E O E EE (= AY) None 2T

__defaults__ A 7| BFE E= (e A-F) None O & o2 {F&. | 27| 7h5

__code__ At H g9 vt (body) & Y= 3= AA »7| 7hs

__globals__ St A9 WSS 7 g ol thsk g — 7] A&
ST Ao H BEO A Y o] & F 7 (namespace)

—dice_ ATS] F5 O EIHEE AUFE o[ 20 =7

__closure__ None = o+4=9] 2} ¥ 4= (free variable) = ©l] tf 3+ ol7] A&
AZE 712 A(cel) 59 F=. cell_contents
o= 2ol thg AH L ol & HAA L.

__annotations__ | W7/IHSY o] H o] AL 7}A dict. dicte] 7] = 7] 75
7| 4=2] o] F-Qldl, Wk gk ok E o] A o] ThH
'return' 2 7|2 A&t

_kwdefaults__ | 7IF|E JEI=ZRt AL 7bedtviZivie =] 7123t& 71 | 7] 71
dict.

“227) 7bs7 sthal Al | iR e o E g
T AAe 499 AEZRE aE S0l ol
(metadata) & &0l =H AHEE 5 YFUTE A ERRES AV & ws A< £ (dot-
notation) ©] A& H Utk @A FHL 22 ALGAL F o e uk T o] EFHES A €

o Utk WE e T olEHEE vgol A¥E 5 s
A AA = cell_contents OJEZREE 7HAA Utk A9 e el B ot} <
AARske vl= A S 5 Y5 UTh

S oo B 27MAN ARE FE A ERE AL 5 Q5T ofgo] e YR P9
ZNee FadPA L. A P2 types BEANAM AH 2T 5 5T

3.2,

4]

3 A

ol
R
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A & o] €] €4 (Generator functions) yield ¥ (vield & 2 %

2AE A WA E (Instance methods) Q1 A~EH A HA T = S5, S22 A28 2 E Z8E AA

(B3 A2 AH 9 3 ) S 23U

EL A7 AR AEYHEE: _ self = ZH2 A28 AR, func_ = I AA;
__doc__ 2 WAMES A% (__func__.__doc__ I ZHFUYY); _name__ 2 WA =] o]F
(__func__._ name__ ¥} ZFYTH; __module_ 2 WA E7FAYEH BEY o|Fol AL gl
7§—?— None

il

MEE 7o BE ST ERESS 92 T AEF AU GEHA T 27+ A
]

A rEUTh.

2 272 2 o Selne) A A9 B4 ANE P O2R
wEol A, _self  ofEdHEt dsEoli, WAS ARlE A% (bound) STk B
oA MAES _ func_olEelRE: A g4 AA AU

A2E2WAE AN} St QAR 2R R E S WS ARNE L0 2A BE D W,

k|
4o
N
é
iA
AW
o

2B A A AR 7 5EE u, 7|9 F= 84 (_ func_ ) 7 EEFH =], AR BEF 9
o] FEa AxEA (__self ) ZFAYEYLE dE o, c 7t £() Y Y& 23
F o)y, x7tc o AdxrBAd W, x.f(1) EEEIFE= A2 C.f(x, 1) S TE+= AT
5yt

A2 AHAE QA7 A HAE AAZHE S ul], _self o AFH “Zex dadn”
S AAZE ZHa AAAGYTE T x.£(1) oY C.f(1) EZET=A2E(C, 1) EEF
sth= 23 25 UtH(E = 7R A Y.

g HE oJEREE ¢S uulc}t dojdo

AA AN AsE s AR 2o AR Axdig
FolafoF itk of® Aol o B2 HES Ao Aol Y, 1 A WEE TEFE o]
2314 Q) 2 A7} BTk E ok, o] wEke] A8} 49 Fol thal 4wk A grell 5] 5 of 3]
T 28 A (2ela 28 o] ohd BE AR £ MR glol ARtk Zea AAEAY
O EPHE AEA o Pt AT AR B A gt A FRFUTE o MBe
sk 2ehs o=l e wu Aof g o,

F2)S AHEEE U HWAaAEE AlY
g ol 8] $4= (generator function) 2t3l F-5 Ut} olH T4+& S E3HH 4 o ] & o] H (iterator)
AAE =elFE=d, F5Y vt (body) € A 5= o] AHE-F o|El & ©] E] 9] iterator.
_next_ () WANEE SE3W yield £°] S ATT 714 57 AFF Ut 571
return & AW FAY ol £t Stoplteration o9& €271, o]E & o] E = ¥HEH
3 e Eofl =&3HA gyt

F ¥l 3t (Coroutine functions) async def S AFR3A Ao = 4y HAAEE ZFEH T4
(coroutine function) Btil F-5UTE o] T4+E SEstW 78 AAE EHFUL await &
HA A S v £, async with& async for B A 4 IG5t 259 A A (Coroutine Ob-

jects) AA-E FEFAA L.

H]% 7] A ] o] ] 4= (Asynchronous generator functions) async def & AFEI| A H o H = 7}
o

yvield & AFE3HA H]5 7] Ayl 8 o) ¥l &= (asynchronous generator function) 21l F-5 4
St 2 &5 34 8|5 7] o] ] #) o] ] (asynchronous iterator) A A S E& F =4, 34
(body) S A 338}7] 3l async for Eol A AH&EE YT

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 executes an
empty return statement or falls off the end, a St opAsyncIteration exception is raised and the asyn-
chronous iterator will have reached the end of the set of values to be yielded.
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U3 sk (Built in functions) XJ st AR E=C A5 Y o (wrapper). W& &2 o
ZExlen() Fmath.sin() (math &= B WFH <Uth ozl A4l Fye
C ol o BTG B 97 A8 oS REE: doc & wio 87 £AY EL
N+ BT None YUt __name_ & F9 o]FYUTH __self_ & None OE/\4749\/]1’/}
(BHA R TS @55 WA A1 Q); __module_ & @7 HoH 25 o]F ol AU §l& 27 None

Q.

S 9 A= Builtin methods) o] A2 A4 Y B0 B R G YV eh o Aol F42 A 374

AA = C Bl AgEe ARE 271 ALYk WA A=) =& alist.append() 7}

A=, alist = ﬂéE AADUTE o] Ao, 55 7] A& AEYRE _self  Talist
xd4 ZL‘ZHE AEE U

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

25 Modules) 252 Jol FZx=o 7|EAHQ 2ZF3F w9 o], import w oY, importlib.
=

AH8 2} A o] Fall 2 (Custom classes) AF-8-2F 74 2

A F5E ¢ A= X E A]J~H o 9
ol FU= % %qlﬂr(o] gAY AA=
FzHAYTH. oJEFHE FxLE o] UMY

import_module () I’J— 14]75} import (
A wEl Ut 2 A5 oA 2l A% <
EolA FolH =3 —r': ©] _ globals_ oJEZgHE=R

Hv
4
m 2
m i

F/]Oﬂ et 232 AP ULE A& S0, m.xEm.__dict_ ["x"] 4 ZFYUEL BE AA=EES

2718 et A E ZE AAE 2 QA FFUTH(EE 273Vt Evd 28 glenR)

AEZRE YL EEY ol 3 dAYgE BAFULE & E°, mx =1 2
dict_ ["x"] = 13 Z&YTh

ug] AYH (7] 753 AJEGYREE:  name L HEY doc_ 2 RESA

—v—Z}EEE‘: A+ FFNone UH (RS 5 Sil%)_armotatlons %E%-‘ﬂ vt & Al 3y shd
A" s ¢Eﬂlb—‘é—% L gy dUtl; _ file 2 EEC ZZH Y F )
D}OlEﬁ Bl AHow AdH C g L& 0%‘5%‘% E%‘éoﬂfﬂL_flle_oiE
A=A FUTH F7 2Hel2 g g
gholH# g9 H 2ol AlFH YT

=497 A8 JERES: _dict_ &g

CPython implementation detail: CPython ¢] =&
heelltiets, BEe] A= Hoj b BE
BAS AL IS A4 ol §otE e

e}

g Ao AA ZR). Fd2E YR I ol & TS 75U S dERRHE IFxE
ol gAY g U3 2I = HIFEULh 9 E & X = C.__dict__[
= | & (hook) ©] A5

=R e ookt thE EE2S H e th). AZel A ol E el HE
ojZo] WA ko, olELHE AAL BE FAASIA ASH D) o] BE Fes AL

C3 wlA = 24 < A] (method resolution order) & AF-& 3114, th& Ao e R =
‘Cho] o} = (diamond)’ 1% 7% 7} E A = k2 A S Ak o] A o] AH-SHe C3 MRO] B3
E o ZApAI S W82 2.3 vl 2 of] HF-H A https://www.python.org/download/releases/2.3/mro/ o A]
zlo]—ﬁ 2~ 92t}

Ses s el HE FA HEUAC P ) UL WA ANE ABD WE,  selr  olEF
HEZCAU2EA A ARZ AUk 268 AR A2t 28 WA 477}
AT 9t AN WP U SR 2L =g RES dict o 438 gH e =
2wt e Pl taa g £ as] Ade] vey,

e} OJEH P2 22 9AHeE BAE E ofd A= BB S gde s
L= F2s

A] HHT/P-

Ay
E [>
rlr

3.2,
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=

V0 AR (3hd AR E FeiA QfUTh 9 A7 & 49 39S e 5 A

FHx A= ZH2A2HAE SHFEF(OHIE EAAL) 222 F AFUHEH E EAAL).
EFoEGREE: _name_ 2 Z#H2Y o]FYUth __module_ 2 ZH27MAYH BES ol
Adycth _ dict =Z#ro o %%7& S ﬁbiﬂ%]‘/]‘?};_bases_%—‘?'«li FHas
S AR FEIULh R Y2 B2 YehUE= A4S FAFYUL; __doc 2 F@ao A
TAE o] At ol = A] 92 None ?4‘4 (e UE) annotatlons %%Eﬂiiﬂ vl &
APSFAEAN FRE W o] nH o] H E& E2 g A Lﬂﬂl JYtt.

2 91 ~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] 52 & 5} 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

AW, el AnBAE S3 AAS, WP HT 5 AUk

u—

EeRES: _dict_ o= BE 94Utk _class__ & Ax€Ag Fhag

= T
Ul % g+, os.popen (), os.fdopen () I A7
BEEO| AT UE dFsolyu =S
sys.stdin, sys.stdout, sys.stderr = QA EZZEH & JH, &8, dg 2EHSZ 27|34
I AA YU 2 F HA2E RER YA io.TextIOBase /44 Fej20) o5 A

~2ggyrh.

3 3 (Internal types) QAJE Ze]E 7 R A o2 A8 5 22 FE2 AHg Ao A =& H Uth dH Z 2] H

ﬂﬂﬂﬂ@ﬂHMEQHALM%é¢%NL%ﬂ&%%ﬂdﬂﬁﬁlﬂﬂw
1=

= A (Code objects) T = 7 A= v}o
Mesl, g plel = 9 s e Y 5. -
AR = 4o Ad 7 ”’71-(g10bals)( }z%_q]% 2E)E ug/\] z4 o7 7‘9‘-2-6]._,—_7 9 A 1‘:_]., A= 7_114]1] 1;
kil —Er‘i‘(contc-’:xt)E 7‘1 AA 0}’“143} T3 7R AR Eo] T AR ol AgE o AA R TE
A A= BA ¢ m SUTHA S Ak VLQ% F== HEtW 7 W= AU ch. g AA b=
2ol 5= AR B0l 7 b AR Sl g ol W AEE (A4 S A AL RE) 23 IA

r . N

EF Q7 AL JERHEE: co_name 2 59 o] &5 YUt} co_argcount = 9] X] AAE (F]
A A8 AR 1R ge]l 9 AAEE EFH U & /1% AUt co_posonlyargeount &
AR AL AR 7123kl A= AAEE 2FHUth Y /AUt co_kwonlyargcount &

79= A8 AAE C1Rgke] e AAEE ELHYh ) AF Ytk co_nlocals £ B4}

[o

AFEEhE A9 HEE (YAES 23U H 9 MY Ut co_varnames + A9 4S9 9]
2 I dE FEYUTGRIAEY ol 5] ‘:H/_ﬂ U34Yth; co_cellvars = & H 4 sh4-Eo]
AzeE S HE4EL o229 Y= EZ YUY co_freevars = A ¥4 (free variables)
Y o2 B Y= FEYUTE co_code £ HIO|E ZE Y A|AAE B = 222 Y Y
T} co_consts & HIO|E I =7} ARG SHE BlEH H S itE}O}“ = ?:]1/]1:}, co_names = H}o]
E FE7M ARSI E O EES H Y= FEYYT co_filename 2 ASYH F=E A F3
st o] EYUth; co_firstlineno + F5Y 3 WA £ HSE YUT} co_lnotab 2 o Hlo| &

FENAYg AAE & ‘?iii B3t HE FAEE A7 PGS gd Yo (A s 1413° =

24
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ﬂE{./] 22 FEE FUFAAL); co_stacksize = R 2EO 7YYt} co_flags =
A = E]Eﬁ-/] o] ZefI(flag 5= A-E AFI ST FAFYh

087 28 @50l co_tlags & A1) A8 Hol iwuth: Bavk 78 A5 94 ARE B
ol 0] 7] Y3l AFRE = *arguments B S AFR S B E 0x04 7} 10 HYTh; © _/]_4 79| =
A= HLO}EO] 7] Y3l AFg 3= **keywords + S AHS3HHE H]E 0x08 ©] 1] §UT}; v E
0x20 & L7 AV E o5 L uf AAFH YT}

-.-.—Xi 7% A (from _ future_  import division) B3I = A7} EA 750 A3}

Aol A AL E P=AE JEF 7] Y30 co_flags & B EES A& 471 4
d1v1510n0] A5 HE AEH A Ao LdE Qe B E 02000 o] AAF YT U E 0x10 3 01000
= oA WA sho] Mo A AFEE AF YT

co_flags o THE H|EEL hE ALE-2 913 o o5 o] Y5vich

Rtk 3= AR 7F dE UEbd T, co_consts o A WA F52 AW FAL ol AU F L= A
9k © ¥ None YUt}

=99 A A (Frame objects) &) Y A= 43 = | < (execution frame) = LEFH U T} Ed o] 2~m A
Aol T4 5 L (o E HAA L), %%% FATTEE AP UTh
ST 97 AL oJEYREE: £_back 2 ©] CE” ZH A (EESAYFoRE)S 7}ﬂ7]71‘)r, 174]
280 vpto] gt None; £ code = o] = g =3I AA; £ locals = A9 HSE
zZ3)8t=y AHeE = 99 8]; f_globals & 7ﬂ°—ﬂ, Ao AFEE YT f_builtins = U3H
(intrinsic) ©] S S0 AFEH Ut} f_lasti = A &3} vlo]E I & 9 & (instruction) = A| &g o
(= AA vlol E I = FAE o T g ld A Y.
Accessing f_code raises an auditing event object.__getattr__ with arguments obj and
"f_code".
S5 27 7ts JJEBREE: f_trace L,None o] of U, I = A T2 of o|HIER Q3
iéﬂ"“"“?&‘%ﬂ'(ﬂ‘ﬂﬂ"ﬂﬁ AHEEUYDH. BE oM EE -

f trace lines& False® AA3H O] AL n A5

-l>
30
> |
<
AU

£§¢aunw+zﬂwfﬂ«hw%@ﬂﬂﬂﬂz%ﬂ%é#zﬁﬁwga@ﬂﬂﬂ%%

?_]‘E%‘I‘_L_{J/] E{ 57(1—2_ o Wkt

 ineno b BEYS B E BEYUT— Edlols B(imcol A o] 4L 28 A B2

AZFYUTH(L A 71 ute 28 d oA vt 7Hs FU oh). YW A= f_lineno & 22 7] 918t A= 7

T3 = A5 TH(AE Y Set Next Statement).
A=

£ Ak
frame.clear ()
o AL T Qo] Fe # o] WsE
A e ol el &3td, Al ol 87t F5H U
EREALH 25 T2 2L A
o).

whok g Qo] A A =o]H RuntimeError o9 7} @A gt}
WA 340] 7}

E o] 2n) 7 A| (Traceback objects) E & o] 2ul]l Az = o 2] 9] A8 E o] A& YERYUTH EF oA
w2 7'(1] = Oilﬂ 7} A o] 9WFS o] X 11, types.TracebackType & T &4 WA H o2 W&

-—E'%*lz—*.ﬁi e EFo|anle] A, o] 28] 7] & ol A A8 S FH S, 474 = 77
A bt AR E g o] Aol ol EF o)A A E A F ] @ﬂﬂ ?ﬁﬂﬂ"ﬂ E°1714, 28
Efolag 22O AT JAFUTh (ry & Al FR) sys.exc_info () 7t EHFE
FEZ2Y A HA FFolLt 73l o219 _ traceback_ AJEFFEZ FNAT £ Q5 Th
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22 AAs A7 E A FeA = BT, 2 EGo| A BT 2EY-ORE (K7 E4
Uiz o]) 28 Uth weF Az g7 st oW, sys. last_traceback & AR R}l A
AsFYh.

PAH R PJH EFo]2ulo] HL, th_next OJEEREE ofBA AZ3 ] A 28 EF
o|~E PAF ok =R E AT A2 EF o]l vtE = A A Eﬂ A5yt

E5 Q7] g AJEYRES: th_frame = & TA A A3 = AYJUT} tb_lineno =
o 9] 7} WA S 20l IS & U} th_lasti A&t nlolE I = gL g Py 2k o Q)
7} except A o] U finally Z o] Qi try Bl A ALY, & WS e Ed o] o] ulx| g} i & (last
instruction) 2 Z | 9] AR = HE 2} t}E & S5

Accessing tb_frame raises an auditing event object.__getattr__ with arguments obj and
"tb_frame".

EL 27 7t oJEHE: th_next = AH Ed o] A9 thS T (o) &) 7} A3 = o W3
O 2)ol Ay thg TA 7F $1l.2 W None YU Th

B A 37004 W7 Edo] 2w AR o)A shol H o)A WA MO AAHAE BE 9o
o 7] 2820 th_next o EYHES WAT S dFUh

< 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.

E Q7] Ag oJEFYHEE: start & 3} SF(lower bound) Y Y t}; stop 2 43 (upper bound)
QU step & 28 AU TH 2 S A%D 49 vone AT o oE e HEEL Yoo
ol 2 5 g% LTk

setol & A= st WA =& A AT

slice.indices (self, length)
o) WA == S1LHe] A4 1A} length & ok Z2hol 2 AR 7L Do) length A A AL0) A%
HPSw I Egfolao tist FEE AMNGUTH Al Y AeE FAE FES EHFUH
Ol A& I 7t start 2} stop ALY, step == S EFO| 20 AEBFo] E(stride) Z o] YU th AY
aﬂwﬂwMH%ﬁq&ﬂac§%M%aﬂ*aﬂaﬂﬂomgozﬂ%ﬂuw

28] W A & 7 A (Static method objects) ~EJE] WA= AH|= oA A3 S AAE WA= 4
A= J&st= JA L YA = TS ATE UL 28 E HA= 7“14]% E}E doje] AA, HEF
AR A WA EE EHAUT 2B Y HAET S S vl Az HE 93 o 4
A7 AAZ 955 A2 28189 Jd AA A, e ofd B3 T H85 72 42 ”ﬂ O]QD}-
EeR= A= 19 HEE, 2 WA= AR A= FeEo] obd Ut 2H 8 WA= A=
Y& staticmethod () AR W5t}

Fel 2 WA = A A (Class method objects) ~EjE WA= AA A H, W =R iﬂ AA] T2 A A
E EYAEY, Sda Sda dadaz 2 O AAE AU Ao W E FYch 19
z3 oA ZeNa vAE AA 7} T35t Falo g s 9 “AHE }%H Uﬂ/HE(User-deﬁned
methods)” ol 4] A A S Ut S A2 HAE AA= WA classmethod () BAAE W5 U T

33 55 AE o] 55

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, 1). 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 _ ()).

AR Tl e 2AAE PAT 0, BRe RnsE AAel Bo] H i S AW PR Ao
F2FUT. o8 S0, o8 AL A JBES AYL AVOZE 2 54T 5 ALk AT 2ot
o|AE AU E AL o] ¢t E 4= dH YT (o] ™ F7}1A] o= W3C 2] Document Object Model 2] NodeList
ST} s o] 2L ek

3.3.1 7|2 22l A AE]|ulo]A o] A

object.__new__ cls[ ])
ZelAcds o A AABEAZE WEY 3 £2F qu} _new__ () E2Hg WA=EdYTH(EA
At ol & SAT ALY A, A WA AR Dol e Andne Fo)27)

Agdgych 4R AAE2 7“Zﬂ 234 2 4&‘(’1’41* T3l Agd AUtk __new_ () 9
ShE g A A A28 2ol ofof P (L F cls o A2E ),

SIS —TL - super () ._new__(cls[, ...]) ol AAAAAGS A= U2 7
N2l new () EIZEIAMN A2EAE UE Fof, B8 F7] Aol 223 A S 71U

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.

THeF new () Zhcs & JAAWEAE SHFA oW, A A2EHAS . init. () ESEHA EF

g}

__new__ () &= F 2 EHY(nt, str, tuple Z} Z2)2] B S A7 AAE A YA
E2 o ol A& H U T2, A8 Bl weh 2ol Zes A4S A
A7 A8 U

& Az rlo| 22 5
9]

EERESSEE

object.__init___ self[ ] )
(__new__ () ol &3 Axd 27} vtEo] 7l o], A gt T A B F 7] Aol 22FHUch AR
sc 2R AAYARAoR AL ASyUth ek wlo)x Ze a7 init () HIMES 2
ATHA, B Fe20]  init () WA EE, ATHE, A2 204 wo] 2 EH/‘7P ApA| 8k
ol ZuteA 2713 &3] 517 Al YA A2 T EdFolof Fun; AlE : super () .
init ([args 1)
AAE V= _new_ () % _init__ () 7t FHSGIAL YO BE (_new () ¥ V=,

__init__ () E IAAEL AX2Euo] =3 init__ () 7FNone ©]2]9 Zt& = FH AP A

4ol TypeError & 4o 7t}

object.__del_ (self)

QA H 27k 55 7] 2 Aol £EF Ut shol detel A Ei (28 A sl ek B YUk wkef
Hlolx Fej A7 del () WMIAEE ZEAL ITHE, A4 2] del () MINEE, FFH o
ATHE, Ax" 2o 4w o] S 27F A5k Fi-2 A DA AHAIsH7] A6l HAI A o2 A o]~
Zef29 WA =S TS of At
@A GAW) _der__ MASE ArEAd A
3 5 AN D 5 dgricy. o A4S A4 23 ol 2

ol = A2 T A= F ol wet thF Ut @A CPython -TLGJ% EZ—‘. sk
JElZ Y7 S8 ofA Holfle AA Sl thallAl= __del () MINES T &0 HAH A o5
U,

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.
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Z: del x =3 H x. r&yth— <o = AL x 9] ZZ 3] 4= (reference
count) & B ZAA 7|, FHA Q= A2 x 9 A2 A7l 00) 2 TEF Y

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.

e del ()
del__ ()

ol
el FhE Z=7F AL L o)1 2]

e
S . A
Aol WA (ThE B E 23 7} o) 1] ALA]H 9 A U one ©.% A4
° A A7 ohe A AA SR}
e gzt 245 e
vl
=

object.__repr_ _ (self)

repr () WA @oll 931 B2 of AR “F A A (official)” FAE FHS
b, o) A 22 (A AT HPo] Foj P ul) LS 2t AN E A2 BE >
A4 A Holok FUh 5ot Grb, <. LR YE A5.> Feje] 24
HHE ke MEA] EARdolofof Gtk Wk At str () glol  rep a,
_repr_ () &322 Qadxe] “ul B4 4l (nformal)” £A-) £ o] 278 W AEE 5 A%

gt

o] 2L YW Aol AHEH 7] wEoll, 2@ o] SRS AHE HIL RE5HA A sh= Aol T2 Th

object.__str__ (self)

str (object) 2} W& 34 format (), print () o &3 &5 o
o

27 A Q4 A A AL AN 0
=

ol MIMEE __str () o] 2¥E ol A=

HE Zolzta 71t A

2219 4] % 4] 2] 9 (informal)” &

A EA D AR o oF F .

Fethe FolA

object. _repr_ () I} HFUth: ¥ At AT 2ol AHEE F A5 U T

YA object o Ao H 7|8 LHL object. repr () 23
object.__bytes__ (self)
bytes o] &5l =5 o] A vlolEL A2 Aok vk gt

object._ format__ (self, format_spec)

format () W3 &, S5, =% F 214 2| g & (formatted string

)

v Eo] o3 BEF o], ARl WA BRI EHL TS0l
e ENEL S

g ot oy

Fuch

%2 w08 £l t)a| A= formatspec £ 2751 F Ui}

2 HEEA] bytes A A of oF Ut}

literals) &] A A3} str. format ()
ytt. format_spec A A= L F5 =

=
3ol T AFE J Yt format_spec QA AL format_ () & T3 F o
T2l 2MES WIFI Y stHE A dstA L v =] 54 298 AHS
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HE3E g2 W= A] E 2} o] of oF Fh T
WA 34004 M : object & _format__ WA= XA, 1l FAE o] opd A7} A= M TypeError

Z 3.7 & 7. o)A object._ format_ (x, '') + format (str(x), '') 7} oty

str (x) &S #UTH
object ___(self, other)
object ___ (self, other)
object _e a___ (self, other)
object ___(self, other)
object.__gt__ (self, other)
object.__g _(self other)

2 2% “F 53t ¥ 1 (rich comparison)” WA = J Ut A4} 715 8} WA= o] & 7o
FUth x<y £x.__1t_ (y) € EZEFYth x<
)

AU FUTH) S A4 927 ingleon)
lse Y True & EHFYrh
?j AR} 7) =] £ 9 (Boolean
o

sherst] Slsh gkel o e

| 3
context) (01] s = 1f—“i— Z7A)o A AFgEHE, ol W Ao F AA

bool () & T &3k
7NBA 07 objectEisE AL AR O Z v nE uj NotImplementeda J—%’B‘]—%ieqi ()=
THS YT True if x is y else NotImplemented. ()Y AL 71Edo=w

_eqg ()l A¥saL NotImplemented 7} olygtd 1 29E -,4 21’\1/]1:} Gl :31_/\]-}}1/} 7] 8
53] 7]’,/] [}]—E 01—}\] 3l O] -‘4’75" = \41:]' Oﬂ = 201 (x<y or x==y 7]- 7]—0] ﬂ-_‘_ﬂ_ *E,-H}ﬂ x<=y 7]_ ;d.o]

'éﬁ_‘c Q<=1 T}, —5],1,]__/] 7] 5 /\]-gg_‘,ﬂ_lﬂ ATA AXS X]—%EE WEojy ¥ W, functools.
total_ordering ()< HAA]L
AHEAE Y] vl AARALE A Fstal MU e 712 AHRE 5 e sl Al 7hs AAIE e ol &%

W 71 £ 88 Y go] hash_ () of 3k Erkel YU,

o i ESo) theH (A A AR = A4S AASHA] AR L 2 JAA7F A& o) AHEH =) AR E
WAz gyt Aol 1e )9k gt () “/‘1§4 AR AUy 1e () ¢
—ge__() Sz AN AT eq__ () Sk __ () M2 A AA YTk whef
AN A2 e P o], 289 4014;(}4 @ ol Q-’q -4?1_’?}}}4 P ANFAA A B Fe 2
W, 289 9 Ak A AR WAoo AT ST 23 A o 99 3 A4k WA =7t
QX459 7 =5 Ut 7MY A B 28] A (virtual subclassmg) < 1A syt

r-]n

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))

Zr3: hash() = AR 7} A3 hash () HAE EHF 2 Py_ssize_t 9 AV E A}
= qi}(truncate) 0] Zﬂ% HE 64-bit Y E o 4] = 8u}o] E 11, 32-bit B‘E"ﬂ/\ﬂ = 4d}lo] EQJ ). "ok
AA S __hash__ () ZFAZ G2 HE 37]E 2= YEE Atolo|A 37 AHgE ook sittd, B &

A4gLEs OHHA 2 A oF FUth o] A 3t 412 WH 2 python —c "import sys;

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

ek FHWAT  eqg () B AAYIFA GO hash () GA 3R] Dojok g wheF
_eq () EAZYFAT _ _hash () & AesHA g=vid, 1A 9 ﬂéﬁdé% %HAl 7Ve A
Aol k82 £ glssuth W Feiart 7bAY A E Fosta £ Tdsiod,
. _ () BT8R Hotof g, A 7ts 2P %Lfﬂol 714 oMm] ‘dtﬂOICi S
T8k 7] Wi F U Tk AR o] s Al ghe] WEtE, 2R S Al ¥ Z (hash bucket) o] Al H U ThH.

AR ALY Zelae V|EHoR2  eq ()9t _hash () HIAEE ZFYLH EE 7—‘.‘7<ﬂL (Z}7]
AN S Al Qe ZA) STk MW E 3, x.__hash_ () = AN P2 EHFo,x == yLdulx is
y ®thash (x) == hash(y) 7} AN AHE = JEE Tk

_eq () EAMARYSIL__hash__ () ERYSA = FeNEE=__hash () 7FNone S & AR H
Utk S8 _ hash () WA E7FNone o|H, S A9 AR A= Z 2 O] SAIFEES D27
A =& uf] TypeError & 927|131, isinstance (obj, collections.abc.Hashable) & AALE

o) 3 Al 715517 ehrha Sube 7H7) Utk

WeF eq () EARYSF=ZHIIREZHAEZERE _ hash. () g FIES ESRL AT
ElZ g g oA HA|ZH o & o]H A R A3 Fo]oF T} _ hash_ = <ParentClass>._ _hash_

ek eq () EAARZYSA = FHaTM A AES HED % W, FHA Foleol __hash__
None & ::L_KLOHO]E FUTh A4S hash () & B s T A TypeError & €27+ 4%
isinstance (obj, collections.abc.Hashable) 39| H/‘] 7Vsditha 2 01 ”‘GHJE]-

_4

I‘IF I

Fa: 71 EA 0= stri}bytes A5 _ _hash () F2 ST 5 glv dT 2 E “EE 5 o] (salted)”
°‘A\4EP 7NE sho] A 2 A2 ol A= MEHA| e gro 7 A A uh sho] WS uiE A o 7 Aggst
o= oS58 5 A Fuch

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.

A zke] WAL Age olE o] 4 % Aol FBE FUTh T AL o] Aol e o H BAE A
RFUTH(Z 2] AL HF 32-bit &} 64-bit W= ALo] ol A & THE U o).

PYTHONHASHSEED & 134 AL

A 3304 WA s e e V2 A o2 sk U

object.__bool__ (self)
=23k AAE W A4t bool () FAE fs) SEH U False U True & 85 oF &Ytk o]
WA =7F Aol A b= B, %AHG ATkA  Ten _() o] Z=H o], gkol 0 o] o} Fo 7 14
gt} whek %aﬂaﬂ_len_ ()3 __bool () BF AYsA] e=vhH, EEQJIAHAE= o=
AvHUh

3.3.2 o]ETHE AN A HAEulo|Ao] A

2o dadag o 2R RE B2 (27, HY), x.nane & A S ool E WA A9 b3t
2 HAES BYE 5 Us 14‘3}
object.__getattr__ (self, name)

7|2 A ETGHE IMAVAattributeError 2 A u] S EH YT (name 0] AAEHA0]EZHE &
self o ZY A~ EZ o JEoEBHEV}olYBA _ getattribute () 7FAttributeError
Q] © 7)1 Ar}; name Z E 3 E]-/] __get__ () ©°] AttributeError & 9o Z uf). o] HlA == (A4H
) JEERE #2 W3t A AttributeError A& & Y2 Aok @14 =

(i mlm r]r
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AubA QA W AYZ S %*ﬂ NEGHEZIUAFHE  getattr () o] TEFH A &l o5 oF g
Utk (ol AL getattr () I setattr () 7+ @ vt A JUth. o] Z2A FF= ol F =
FEgujEo|7|E a1, 18 A A oW getattr () 7FAAEAL TIE JEFHE AT
W o] Q7] Wi E ol 71 = g Th ”01‘: SlaEl A Wz A ojH FIE AAEA oERHE YA g
o Yz kg oz (thAlo] ZAEE o2 AAof €5 Uth &S Ao AAHE 22 5 JdHF Ut

OEFHE ANAZ AR 2 HAS] 223 H]—\ﬁoﬂ I:Hfﬂ]/\-]% ofejo]l U&= _ getattribute ()
of Al CHE I o,

object.__getattribute__ (self, name)

2 dsts JEHE ANAE FHRA A 24 fol BERUT W 2o
27V getattr () & A FEBY,  getattribute () 7} BAAO R TZE ALY
AttributeError & 9O 7| X &= o|A _getar £ TEZTH A AHYTE o] HAEE oJEFE
ES (A4HE) #= A AttributeError Oilﬂ% o] © Aok 3 Th o] Bl A = oA 5t 27
(infinite recursion) 7} W13 A& 7] 915, FEL AR} B A e ol melHEe] §aa] ol 2
o5 Wlola Fejae HMEE TS oF T °4]§ E£o0],object.__getattribute_ (self,
name).

Za: Aol BHold WA ol st A H Q] 5E0] AR SF WAEE FXR3E FFoll& o

|A=8 AR A &8 % ATk AA T N BE 55 v A= 23] oA hE T}

Q1 2} obj, name & & ZrAF oWl E object._ getattr_ & WAA AU TH

object.__setattr__ (self, name, value)
AEFRE Yol A= Uﬂiés‘qﬁ} A W AYZ (S A" g ol k& A=
Z) 4o o] Z o] &5 HEP name & AE B R E 0|2 0], value = 1A thJ3te] = YU ch

__setattr__ () AA JA2"HX2 oJERRE Yot T =, 22 o] 59 Hlo]x S8 v A
T E s&doF gt o & 50 object.__setattr_ (self, name, value)

012} obj, name, value & A} oWl E object._ setattr_ S WAA A YTH

object.__delattr__ (self, name)
__setattr__ () FHXFA T AEZREE thst= iAol AAFUTE o] 22 del obj.name
o] AAel &Ju] 7} &= A-Folluk FH = of oF I th

Ol 2} obj, name 0. & ZrAF oWl E object._ delattr_ & HAA AYTH

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

BE o 2R E QAL ALEvholAlo] A

558 0|8 getattr_ T dir_ & 2E SHEC] o8 422 AFEA A She ol A

£ 9%UTh mE +29 _getattr_ @4E 049l U4 oS B ol 8 Wobk ALT g2
E8FAY attributeError S WA Aok st WA 9l 23] (£ object._ _getattribute _ ())
EEH oEYHEVIRE AA oA AT A oW AttributeError & 4077 Aol RE _ dict
of| A

__getattr__ & 73&‘@‘4 o A, o ET e olgo® I U"‘% TE%ta 238 EHEUh

_dir_ e RS EA FA EEANA HZ E 5 e oS UBll= EAE AE2E EeF oF
Utk A, o] e ZE tﬁﬂﬁvdlru AA S A

nE FA(E FA RE AA, Z29E 5)& Rt AIL3HA AL Bosteld, 2E A __class__
O] EEHES types.ModuleType o AH Fel2% AAT 5 gdgvich oS Bu:
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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
FHy: BE getattr 49} BE __class_ AR AEZHFE AL L ELZ A 23 o gk
AFE A 2 E Aol B2 A 99 s (g e s=of o g Az At g el Aol B4
Yol o gk 73:}5% 74?1741%)? QA k5T
WA 3504 HMA: oA __class_ BE AJEFHHEI27] 7Y Th
WA 370 7} _getattr_ I _ dir REJEZHE,
o X1
PEP 562 - 25 _ getattr__ 3} __dir__ 2 E°| 3 __getattr_ I _ dir_ TFFEAHFTYUL
2z e 337
o L= HAEES Uﬂ/\iE% 7H S 2 (9] Y22 - (descripror) 28 2) o] A2®EATF & {2

(owmer) e 20 54 W v A §H (D) AT Y B & 244 Fo) 20 GAV e T RR Fo) 2 5 oh
o) 91ielel glojof th th. olelel el A, e Eel HET & ol B ol 28 Felze _dice_ o 7w
g 3 A B RES e AUk

object.__get__ (self, instance, owner=None)

AFA ZAL(FU2 A EARE AA2) 1} T FeY 29 A2EA(ALTL B HE 94 2) 9
oEFREE HsH L T s=FUTh HEA owner AR 272 F el G U th WA instance +
OEZHE AR/ Aoy Y= ArEA0|AY, JE B HE 7 owner & 53 AAM 2 == 7S None
Utk
ol MM EE= AME AEERE kS E8F 7 AttributeError 92 & Yo A oF g Th

PEP 252 ot _()°] St A9 A sk @oldolokn AR B shold a9 W3
B e o) B ARTUE 2o, U3 ARG SR L F ASE DS 22 L
B7} 918 $ A5tk stold Ae) _gecateribute () RS B2BAL WAl T4 ¥
A= B = Agsh ),

object.__set__ (self, instance, value)
5\_-,9,-;(]- EH/\.J Ol A~ B 2 instance &] S E B HEE A Zhvalue 2 AT w] T=&FH Uk
__set__()o]Y}__delete  ()E F7}3tH tlAazmaHE §3 o] “d o] H 3 % ¥ (data descriptor)”

2 igdgo st . A W82 HAaaHE 2268 F2 ek /\13.

object.__delete__ (self, instance)

22 29 AXE A nstance &) A EZHEE AT ] S=FH YT

object.__set_name__ (self, owner, name)

222U owner 7F ol A W T E2H Utk o] A - E 7t name o A H 55U T
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#F3: _ set_name_ ()Lt ype A dRE BAFOREUNTEHBE, 27| B4 o]Fof A
Y7 Fe 2ol F712 of A3 v tﬂ—ri BAARoR 55T ARV s UTh
class A:

pass

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

o AAE e Ze 2 AR BE] & BTN L.

WA 3.60 =7}

SJEBHE _ objclass__ i inspect REO| 98 o] Ax| 7} 4o H T~ A A A0 A AH
HEHe] G A s A S S A0) el o= el o) 4312k 2 2 204 Gntrospection) & 1%
S e th. B8] 49, 3w A2 AAe), Fo12 W (Ek AH Feh 9] Aam A} 7o A
278 e 7122 4 AL UTHE S Sol, CPython & C2 789 A 25 2] 92 v A] = (unbound method) of o]
olEelHES AT ThH.

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.

EZHE AN 29] 7| F22 AA ] g oJEHEE ¢l3, 23, 2HA5= AJ ULt &
E9a.xtva.__dict_ ['x"] A A3 type (a) .__dict__['x'] & AA type (a) & HEZ
2E AL oA ZFUAES AA 7= ddY 2= FAAE YL

L, vhoF 23] 3k gho] ﬂ’\ﬂﬂﬂ HAES FATT AAY, ol W2 7] T2 thilo] HA2aHE A

3

A=0= Eg@’-’ﬁ %%‘45} T F5Y o= A Aol o] | o] dojh=A]= ofE HAAHE HA =T}

)5 o] 9T oW A0 2 555 Lo wet B o

Haage 529 AAES 28 (binding YU Th a.x. A BA A4S o] 2 LA £ a of whet HEU T

AR 5% A DG EANE 7HF G AR HE 328 A8 Fevtygaagdy] YAsE A 559
AU x.__get_ (a)

A2 AE AA Axd2rof Ao, a.x = ol S22 HBFUT}: type(a).__dict_ ['x'].
__get__(a, type(a)).

ZYA 2 Zd o 2geH, a.x =0l S22 HBAFH 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__ (), it is a data descriptor; if it de-
fines neither, it is a non-data descriptor. Normally, data descriptors define both __get__ () and __set__ (), while
non-data descriptors have justthe __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 () I dolH HaaHHE 7RG Uh o] wlof], AT 2 L 2 5 E (property) o] 52
WA sk

__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__ A}-go) A3t E

* When inheriting from a class without __slots__, the __dict__ and __weakref__ attribute of the instances will
always be accessible.

e Without a __dict__ variable, instances cannot be assigned new variables not listed in the __slofs__ 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.

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

e _ 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.

¢ 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 F o)A ETH AL slots o ﬂ«]ﬂ oS5 L o] EQ HELE _ slots_ ol AABITHA, o o]
/\iaﬁj\ﬂ'ﬁ/]"ﬂ' Hes AT S gle A7 g Ut Mols S22 e 23 ygdeHeE A F
23] 3= A= Q. oA —Lilaéx]e Ao 2 kS AHE R A gyt vgds, ol &
WA 7] 9k A 7R A Th

e int,bytes, tupled} Z+-& “7}H Z o] (valiable-length)” o] W A3 E5& A5}
__slots__ TF ALY Yt

¢ Any non-string iferable may be assigned to __slots__

o xe 24\

rr
iy

e 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__

¢ Multiple inheritance with multiple slotted parent classes can be used, but only one parent is allowed to have attributes
created by slots (the other bases must have empty slot layouts) - violations raise TypeError.
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e 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 Zd = A #A2Eulo]A o] A

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 WA= EoaH Zef a0 A ’?41/\7}“P—°%X‘E11U}E}EE%HD} cds= M AE FH2PTt
ok AulA ol A AEA WA ER AoH W, o] A EE BEXACE ZPAdAEE HAFE UTH

AN Edl e FoR 7|YPE AAAELS R FY 29 _ init_subclass_ 2 AZH Yrh
—_init SUbClaSS_ £ AH&ste o Eﬂﬁ§-‘4‘4 TS AE, 2R 7IHE AAES A
A 2o o AES ol EH/\EZq‘j’"ﬂ oF ghuth o] A Qdyr}:

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

i

71& F3d object.__init_subclass__ & oFHfF Y& 3HA] AT QA7 2 3E o] SEE W o &)
TR A Y T

=

FH1: WE S S E metaclass © YW A § A 98] 4853, init_subclass__ &
A= R ¢r5Uth AA vg e (FAIFQ SIE galo]) &= type (cls) 2 AM AT 4= 95 YT

A 3.60] F7}.

)= 2= Ea
NEACE, FA2E type () & AEHA BE LU ZU29] vhe) = A o & F 1ol AHH 2, 2o
2 0] &L type (name, bases, namespace) & Ao A FA o7 AZFH Ut}

ZYArE o AL ZPA A Zo metaclass 7| YE AAE AL ALY, 28 QAAE 283} o]y
EAsE S ASTLEN AxEHutol=2E = JIFUTh S ool A, MyClass 2} MySubclass &
EF Meta o Ad2~EHAYYT

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

Zejs AN A D THE A1 UE AAEL obefol ) B & BE v Feh s AAER A2H U
Sej 3ot A9E o, T3t 2L WA P U
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« MRO &-Zo] 24 F Ut}
- AR et Fe|art AP UTH

MRO @5 24317

of YGEbLE= Hl o] Fef a7 type o 2B AT ofbd A2, A7) oA __mro_entries_ WA
Uk A Y, g wo A FER2 2P YT °l WA EE o] o] glAlo] ALgE Feje]
HFH kUL FZ2L2 v]o e = A5Uth o] A e mlojae FAFE YL

At [ wly
My S
tlo gy, [>
il _Ié o

o2 Rolo] AR e Feh At the T Ze] AR P T
» o290l A A W e ZAE A B A type () o] AHSHYTH
e WA A vle} Z o7 A L, DA eype () © AAEATF o, TAL e S A% AR F

s type () o ALE2TF YA AR v e} SR Fo] A A, W o] A7 Ao H 9l o, 74 we] 3

b ol st E vet Selae YA A E AAZE e SR QT A H B WolAs FHAEY
e A 2S (5, type (cls)) TolA AHFUTh 718 Bl 3P E WE 2o o5 25 o A B B
(subtype) & Yl t}. U]-"k o Ak o] 25 WESHA F3tH, SHl & Aol = TypeError & TAA 7] 1

Ao

Feh2 o] & B2 25

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.

wrop el Zef o] _prepare ol WEZL Glrhe, Zelx ol B Wl 24 g iR o 2713
H o

o B
PEP 3115 - 5}o] % 3000 of| A 2] v} F&| 2 _ prepare_ ol &%

tlo
A
o)
ofy
i
i)
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Sel i) AR

Z Y2 8= (W) exec (body, globals (), namespace) FZro] A3 th AultA 2l exec(
2378 Ao 92 2eh2 B2k B4 Lol A o Fol 2 1] o] 22713 (lexical scoping) o] Z7h 2 vF(
HAEES 2T AR Gt F ALY JH AT 20 9 o] 25 AXJIEE 3 F3trt= ATt

AR, Se 2 oA Fa RO A o] 2ol A W E AT, Do s o)A A N EES Sejs 2nm
= T sy Th 2 ¥ A v A HA v TE F
ps =l class_ X 5 3

b~

|

]
offt
:?‘:
o
i)
<
v

Zei A A w7

Ak Z P2 o] B F 7ol Z 2 vl E AP o 7 AAAX A, e~ AA| 7Fmetaclass (name, bases,
namespace, **kwds) = &3l A FHUTH(7]NA ALE = F7HH A 7| = AAEL __prepare_
of Agd A& 25UTh.

o] Fef& A= super () o AAHE T4 b= AF FxH = AQUTE __class. = 2 vt o] mlA
EE ST ALYt E __class_ U super & F2T A Ao g s A= FAHA F2A
(closure) 2 AUtk o] A2 A=A} gl FE ] super () 7Fol$] 233 7|wte g A Ao = Sehs
2 9ul2s 22 5 JES STk o] AAle] B0l A8 e AadaE WAEE AT A
A ARpef] 7] 2ol A A EH Y T

CPython implementation detail: CPython 3.6 o] Aol A, _ class_ A (ce) 2> Z 2 o] & F 79
__classcell  JdEZ=Z we S0 AEP Ut G SATIHH, o] AL FH27F SuEA 27
315 7] f13ll type._new_ SE7FA AL eA AvtE o of . o] A 3HA] X 3HH spol i 3.8 o A&

RuntimeError®E o]ojd A Y th
712 vt Fe 2 type S AEZ iUt WE S A7 A type._new  EZET W, U2 AAE
THE Fofl, 5 3 22 3718 AxEutol Aol d A 7 ¥ vt
« AME, type.__new__ £ __set_name__ () & B3 FWH2 olF T REH2IAHHES
FAFYUTH
c EAE, o]2A £HE BE
Fo)7 o] 5& AR AL T}
c upA o g, HAE 4
Yrh.
S AR SN & o 23
I ARE FHa7t BYEE A ol F Tl AAFEY
u v

type.__new__ 2 AN FH 27}
|

_,d
e
rlo
o,
N,
L
ofo
[kl
V)
>
3
f=S)
o
8 4
=
=
=
o
>
=
u
it
v
>
%)
rlr
=

o X1

PEP 3135 - Al super =X A2l _ class_ Z 24 Fz2E A9yt
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wel 2o a0l §E

e 2o ag BAA FENE A G5 UTh B4 B D A obol ol S ol enum, 27, e 5|
ol AL AH531H 9 9 (automatic delegation), AF5-315 3 2 3 E] (properety) A8 A, = 2HA] (proxy), Z & 9 ¥
(framework), 215318 21 Z 71/ 7] 3} (automatic resource locking/synchronization) 5 ©] $1<5 1] th

3.34 A2EH AU AqB FE A HA AXEulo]A| o] A

o2 A =52 isinstance () 2 issubclass () W 52 71E 535 AA 3= 0 AH-E YT

E 3], W e} F 82 abc.ABCMeta & 4 Hl o] 2~ =@ 2 (Abstract Base Class, ABC) S Tt} 2 ABCE 23
499 a2t FUHZI S E?}E ‘/] th) o] “7} A} Hi] o] 2 ZF &) 2 (virtual base class)” 2 37} 4~ Q) A| 512
ol HMNEES FEF YT

class.__instancecheck___ (self, instance)

s
il

instance 7} (A A o) AU PH A Z) class o] 12D 22 FFE 4 oW FE 5 Uth vhek
Aolx] W, isinstance (instance, class) & F3d3st7] Y3l T&H Ut

class.__subclasscheck___ (self, subclass)
subclass 7} (A J A ) AV 2P ] A O R) class o] A B FHAZ HAFE 5 oW e SHFUTh ©eF
AolE ¥, issubclass (subclass, class) & F83}7] Y8 = &g Yk

o) MAHEES 2e)29) (et Tel2) oA 23k Ao Felaof Ttk A 2

HAZZ FE £ gsUth o2 a8 8] EE25 = ST HAEEY 23

o] AF d2RAE S AHA T

o ®B7]:
PEP 3119 - A o)A~ FeP A2 5] _ instancecheck__ () <} _subclasscheck s 53
isinstance () 9} issubclass () & & 74/\313} o]Fsle= ol 2R3 kS 23k, o

0
7159 7€ OJOM] 4 W o] %Eﬂi(abc EES HAN)EF PE}LZPﬁ}L ol 54

3.3.5 AY & FuU W7

When using fype 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 ®B7):

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 ofl 91 & Aol o) ok Al 2 Zeh 29 E431E Ve & AAE SHE UL

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 type 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. type 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]

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

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) :
""rA 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 17

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 & AA Y W]

object.__call__ self[ args... ]
AAEATL TS AL “T 2D 0 529 \45} ol {IMETL B H M, x (argl, arg2, ...) ==k
type(x).__call_ (x, argl, ...)=EHdI"5mYrtch

3.3.7 Aelolvy Fu 7]

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. It is 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@ 99
St bool__ () WIAE=E Aot
HAsHUoh

CPython implementation detail: CPython 9| A, Z o] H )] sys.maxsize ¥ Z o] L FH Ut} 2ok
Zo]7t sys.maxsize Kt} 3H, o]JH 7|55 (len() I &)L OverflowError & 4272 & U5
Ytk 2 AR AA A overflowError 7F oy A& g7 f&ll, AA = bool () & s ok

.

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

object.__length_hint__ (self

operator.length_hint () & 7837 A5 2Ptk AHe] 48 Q0|8 el o itk
A Dol S T2 & DA th. Aol - 09 Aol of il oh. Wk 4. ot InpLemented
9 5= glom, _length_nint__ WA=V} obe] £AA g AHY APk o] MAEE
=53 HASE A ol AT LuhEe] L 7H AL &

Fa: sopold 2 BA LR thFoll e Al M=o os) +3F Ut
’a[l 2] = b

H} e Ee

’a[sllce(l, 2, None)] = 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.

il for FE = AIALY F2 SHEE A ] S8, &EE Y 2o th8) IndexError 7F Gojd
Ao s 95

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)
selfkey] 29 YL FAa] 9ol 32HUL. _ getiten () 3 2& 97 o)
w3 o] Z-5-oll=, AA 7F 7)ol thaf ghe] |73 O]Ur H H F7HE S5 A9, Al A2 B FEol
LAE 5 1S Wek T A ofof FuIth LR key %) A9 __getiten () oA 2L 92

2 0.7 of g k.

object.__delitem__ (self, key)

selfkey] & AAE FEs7] sl TESHUrh _ getitem () S F7F 223t} w39
Ao, AA 7k 71 €] ”ﬂla?ﬂﬂ%%‘ A A2 AeE FHNAALZERH AALD = Y& vt
F3 5 o)oF gt} ZEH key 2o 7 %_getitem_ () ol A e} e o2& oAk Frh

3.3.
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object.__missing__ (self, key)
dict.  getitem_ () o] dict B E#| oA 717 DA §lo™W self [key] & F33}7] 3
BE

object._ _iter__ (self)
ZAelol o) ol e ol el 7t B g uf of ﬁﬂ*ﬂ‘ﬂiéﬁqﬂ} ol =L AE o]y £3H EE
AAE olElH | EZ 4 = olE &l o] B AA| & 25 oF Futh wid o A, Aelej 9] 715
g o] Ef of g T}

olEl@ o8] AA JA| o] IA=E TAS BRI T A7) AN B2 F of Gt ol el e o] ¥
AA A o gk F71] A B = typeiter of] 55U Th

object.__reversed__ (self)
reversed () W& a7 o o] & &) o] A (reverse iteration) & & 5} 7] 93l (S
STl 9 AAE S o 0.2 T Al o)l o] AANE E el sl of To]

__reversed__ () MAEZIAFE A 4o, reversed () WATFEAIAAZZEZ( len ()
F getitem  ())S GO Z AT A/ AL Z2EFZS A Y= AAE2 reversed () 7}
Agste AR o EE&HA FHAS AT F QS Wt reversed () & A& oF o

W4 A QRS (in Fnot in) & HE AB o] o] B & ol do]dox FAP YT S, AE o]\
AN BLA TRL LT 2L EL WAEE Bl ATE 5 ALvTh o] 4% AR e o HHE

object.__contains__ (self, item)
U—ﬂ};ﬂ}d A oq/\].;q,e T3 Ja SESFHUTE item o] self o] Yo FE, 18R o ARNE
£ )4 ok guth vl A o] A9, 7)-3k Aol obu 2k v o] 7] 7} aLef o] of T,

]
__contains__ () & A9 8A % ﬂﬂglﬁgw@m¢}§*HfLﬂ__ﬂfr () & 53 olEd
AL AT T, getitem () 2 FH UL AAL o HAoH ZEETS ARG o
g H e ro] o] AL FTFAAL

3.3.8 7+ 8 Fu 7]

AR S 'HMUH%HDP%FPWHMC =3 - =% s
A Q5 7] ok AALE (]2 So], A7} obd z}%oﬂ e HE AA4S) ol 8ot MIAEES o E A
R A= “ﬁTOJOF?MD‘r

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 HIANEEZ o] F At AskE(+, —,*,@,/,//,%,divmod() pow (), ¥*, <<, >>, &, ~, ) 73 3}7)
Al 22U olE Eﬂ,x7}_add () HAEE A7 Se)ae] dArBAd W, BAA x + v
o] ZFE o7l Yall, x.__add_ (v) ZFE=E UL divmod () WAl EE_ floordiv () &F
_mod__ () & A& AR F *Holc Utk truediv. () 9 ABE A golol T W
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pow () T8 4 @ WAe] AU 7] AN, _pow__ () S AT £ Yt A BA A4S
WE 2 % o] 5 o] of el 9] 3l of Tk,

©

HAEE T U7 AlEE AR tfsl] A4S A P3HA] koW, Not Implemented & =& F
o,

object.__radd__ (self, other)
object.__rsub__ (self, other)

o, rd
- [+
o 12

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)

ol MIAEES H A 3 ALASo| tha) o) & A+% AAE(+, -, %, 6, /, //, %, divmod (), pow (), **,
<< >>8, 0, DS 7P A T YT o] e 95 A AT A4S A9 EHA
G, AR Eo M e Fd dit sEH U & B, 284 x - vy GEe FeHu T
W,y 7} rsub () B 2= 2P ao] AAEAO T, k. sub_ (y 7]—Notlmplemented—§— E ]

y.__rsub__ (x) 7} T&E Yt}

A& pow() & __rpow__ ()

o] YT 2505 21 oh.

Fohel 3 A E5HA] 2ol 721 oF FuiTh (1 YA Shelm :ol A

i
fof

Fa: ok @ B% 9 ANAY o] A% 9 A4 GO MH Fefrolw, T HH ST ALY
QA A AT T2 TAS ABHE, o] WA AZ A uAe] A5 A L oA R HA
F2PU o] 2L B ZHa 2AES] A0S AT YES T T}

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 MIMEEL2 S8 4atE Y (+=, —=, *=, @=, /=, //=, %=, ¥*=, <<=, >>=, &=, "=, | =)= THI}7]
A8 &g Uh o] WA =& Aakg AR A A (self & FAHA) == /\L‘Eﬁﬂ OF stal, A3 (=
Al A oF F= AL b A REself A = FUThE S8 F oF FUth vk S4 WA =71 H o5 A
oW, TR Y2 A A =SS A A UTH & S0, x 7F__iadd () WIAEE

3071 “A QA G = ZHjav 28 HAEE 22 EAL, WA =7 NotImplemented & EH &S *—fﬂ"/]r% 2
S99 518 ) A LB AE S o o] AL H % S AR E e 5% 48 Dot et o8 A AL AT
ore BAIH 0w FA sk ) A S ok

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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Zt= ZEag] da”E Al x 4= yEx = x._iadd_(y) G ESPYULE 28R ko x + y
g FSFEUAE, x.__add__(y) &y.__radd__ (x) 7k a2 G T} ofH 43 011/‘% SE Y
A AX] FoF ol ] &2 o] o] & 4= 5 Y ). (fag-augmented-assignment-tuple-error 5 X A A] 2). SFX] 2t o]
S22 AM HlojE Rde] ARyt

3 r=g2ad X HAYSY M= 3, ipow () E AY3}A W Not ImplementedE WIS
e Felatx.__pow_ (y)9y.__rpow__ (x) E W 5] ekHuth o] W& she]x 3.1090 A
TR RS U

object.__neg__ (self)
object.__pos__ (self)
object.__abs__ (self)
object.__invert__ (self)

A g At AL, +, abs (), ~) & T 8 SEH UTh

object.__complex__ (self)
object.__int__ (self)
object.__float__ (self)
W4 &4 complex (), int (), float ) & T&AS7] 98] T2 UTh AA3 P9 e S 7 of

k.

object.__index__(self)
operator.index () & F 857 Y3 =5 1, ol o] £A AANE A4 AR =2 &4 g}o]
of & ufj(&etoldoluk W bin (), hex (), oct () ?}—’FSOﬂHQ‘rﬂOT)“}D}E% Ut ©]
S SA AN G4 BDE A9 BEA G5 Bk Pue

__int__ (), __float__() B _complex__ ()7} Bel= o] Q1A ko, s W& T int (),
float () YW complex ()= __ index__ ()& A& ch

object.__round__ (self[, ndigits] )
object.__trunc__ (self)
object._ _floor__ (self)
object. ceil (self)
LHZL St round () @ math &< trunc (), floor (), ceil () < F&37] Y3 = Utt. ndigits

7} _round__ () B AEHA &= 3 o] INESLE EF Integral (A% int) 2 2 AA 9] gha
kg

The built-in function int () fallsbackto_ trunc__ () ifneither __int__ () nor___index__ () isdefined.

3.3.9 with & A AE )7

AE2E A2 2} (context manager) = with w2 A WS ol 2he] = A3 A E 2 E (context) 7 2 k= AA
Uth T2 B2 432 93, Ad2E Be|ake Yste APA 7 Ag s E«l A== A gy
DEAE #2) 2= BF with & (with & A AoA A8y th o2 AZFH A 2598 MAEE TS5 A
AP A = AsUT

AHAE #e|29 AP A =0+ thFe T/ A 2= (global state) & W 2SFAL H5h= 2, A=
2 7] (locking) 3} 31 A2 (unlocking) 3= 2, €& 9}4-& @+ 2 5ol AFYTh

A8~ E F#a| 2}bo]] o 3F B #}A) 3 A H = typecontextmanager ©f V-3 U T}

object.__enter__ (self)
o] A % ATE YA AL 2= ALGUTh with BL as A2 A E thao] 9rkd, of HA
=9 Wk S A ATk

44 Chapter 3. djo]g] = ¢



The Python Language Reference, = X] 8] 3.9.19

object.__exit__ (self, exc_type, exc_value, traceback)

o] AA|o} A FA AWAZ AHAEES F2FUTh v AAFEL ABAEC A ol U] hE o9 &
71& Utk vhof A AE T} o 9] §lo] SR ETHH, Al 1A} 5 None o] P
BHoF o917 Al B I, B A7} o9 8 F AN AW (5 Babshe AL o) Frue) S
o7 ophith 2% o w o9l o] WA=/ ERF o] A% ARH T}

_exit__ () WAEZF ALEEH o9 E thA] 2 7] A (reraise) == Fo s of Tt} o] AL TEA
(caller) o] A <l J T}

o 17
PEP 343 - “with? & 3}o| % with Zof tat 3+ 24, u] 74, <.

3.3.10 S5 w4 = 23]
AR 22 A, BAHA B ALY 52 AR Axdx DAUE T} obd AR o

AE
Aol o] gL mwt gnl2 A FAstel RAP T o]d 54 g 2L A= o9 F dovE=AAY

U

>>> 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
ZH29 AdAHA] G2 HAEE TE3 = old Ao 2R d ]E—E Z ‘v g F 2 2 = (metaclass
confusion)’ 0|2t x £ 2|31, 55 WM ES 23] & o] A2HAE It PPz T 5 YT

>>> 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 SOl Aol A1)
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(o] A sl o] A A M A%)

>>> 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 73 €l (Coroutines)

3.4.1 o|¢)o]e]E 7 4| (Awaitable Objects)

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

Z31: The generator iterator objects returned from generators decorated with types.coroutine () orasyncio.
coroutine () are also awaitable, but they do not implement __await__ ().

object. _await (self)
olEjd ol E & B4 ok gtk o9

asyncio.Future ¥ await ‘”‘%“J}é;}%
WA 3.50] 7}
o B
PEP 492 7} o] ] o] E{ & A A of] v 8 o] ApA| 8t R E 2 Feta Y5 Th

AR S 237 9 AFLE o]oF U TH o 2 Sol,
71 93 o) =S AT

3.4.2 75 ¥l 2| (Coroutine Objects)

Coroutine objects are awaitable objects. A coroutine’s execution can be controlled by calling__await__ () anditerating
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 StopIteration exceptions.

FIFE2 o °ﬂ Uask= UﬂHC%Eﬁi 231 Ql=d), Al &l o) B (A W 2| o] B - Ol Elzlo]H A= & HAA]
2)9 A Wksunh AL Alv ol e ete 28], ZFE2 olHe ol de AR AdstA = gsuth

WA 352004 HA: IFEE F W await 3} RuntimeError S 4o 7Yttt
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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 (type[, 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 AHAE Aot T ESE S W UTH BeF IR R o] A FA] Fo|H, o] A E+ WA I
FHo] YA FAHEE st o]EjH o] E] 9] close () FINER 9 dd k(2™ Uﬂ/‘iEé 7Y A= 7).
I8 oS A =R X Ao A] GeneratorExit & WA 7] =], ZFE o] A AL A==
REUT. v vto 2 TR Eo] A3 S FR AL EA S, ob 4 Al oA 27 ke w1y,

FEE A7} 3 2 o= 9] Z2 A 2o w25 o 2 9] U th(closed).

3.4.3 v]5 7] o|E] & o] €] (Asynchronous Iterators)

Hl57] olH el ol & A9 __anext_ WX ECA HE7] ZEE EET F s
H]5 7] olH el o] Bl async for oA AHEE = 5T

object.__aiter__ (self)

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

object.__anext__ (self)
ol el ol H 9 g %—7—% OiTﬂO]Eia = Ak FUh oHdE]de] YW
StopAsyncIteration o & & ¥o A oF Ty}

v 7] ol E 2l & AA 9] f:

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. 79| 4] A7 : Priorto Python3.7, __aiter__ () couldreturn 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.
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v 5 7] A 2~E F2] R} (asynchronous context manager) = __aenter__ 9} __aexit__ WA ZoA AP &
LA SATE = A= AE2E AA JUth

v 5 7] AEXE Fef2b= asyne with oA AHEE = dFUTh

object.__aenter__ (self)

__enter_ () MIAEL YU o g FAGHH], 43 Ao] 2 ofdl o] HE & S F oF k= A
gt

object.__aexit__ (self, exc_type, exc_value, traceback)
_exit_ () MIAE guFew FARH], L3 Aol offlolHE & EEF oF k= AN
e},

H57] A 2E Fejar Fef 29 of:

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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h
|o
fu
n=}
il
2
=
o L
I

WA
My
i [

R £ %( lock) S ?‘&"/P%i *‘a‘ﬂ%f&iﬂi’% g}o] 2

I g2tk b3 22 AE 9= 7t

“*‘%%H%?Jb]r/} 23 94E F(EFE JEE 55 ‘ﬂFﬂEﬂHE Xﬂ*ﬂ JJr°‘°1‘)r A E] Z 2] B o] % =Y

AAZ AFH Y = EFYUTH 2T HE W (-c HCZ AH= ﬂEi gl Qe W)

F= BEEYYTE m AAE AR ] W] S0 A4S F 2THEZ (RE _main_ 0 F) AP =
EELE ZE E5YJUTE AT eval () Fexec() E AGH = EAE °1Z}C I B=2dUr}

FE 252 A3 Za A (execution frame) AN A AFFUth. 28 d2 HE ]S AT FE (HH ol AHEH
UthE 23stal, 35 E59 A3 o] ¢ Fof oA oA AP ALKE AAAE ZA T

O] & (Names) & AA S 7+ AUtk o] 52 olF &4 dxt w2l Byt

e 22 A5 o5 QAT YT 52 A= = F 4 i, import &, EEH"\-‘E}EV\ Ao (o]
AT Fos U5 o5 Ao ohn Gt H5ol A AUUTH, 2213 B2 2L AE0 S A0
PAE: Y, for FZ 3, with Fo|t} except B2 as H. from ... import * FHE|Y import F2
YEZEHE=EE5 AYH BE o5 A2FUTH 2EE A F et olgE2 A dUth o] JHl= EE
SN AEE 4 A3y

del ol Yot thid GA] o] EHoA AZ4H A& FFUTH(AA] o v 7t o] 5& A4 A sh= A o]
71E 3 =).

Zojgolt 4 $L 2ot B4 A G BT BF Yol ST 5 AL, BE 22 EH 4
2= B SHE SR A5
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A=W, nonlocal o]Vt global 2 AAH A ¢+ o], L EFY A G HedY
AAadded, A HeYgUth (BE ZE E£59 H4E A goiA A9 gt

4.2.2 o]E 2] A M (resolution)

2233 (scope) £ E5F Woll A °] 52 7R (visibility) & B Ut A W7 EF0 A Fo=d, 1519
sTEL BB FRTUC WA Be BRA o Fol AW, EGH B2 o] L ol 2o o) 02
2E HEA de ol aFz s Aot gl Al ool 2 E B E5o® g Uk

o) go] L= B2 ol A8 0, 12 AA SR S Aol dE Ao AAR T BE 5o
BT e B aFxe Je £52 &7 (environment) 0] il FF Ut

o]5o] Ay AT LA X ¢S ™A NameError 92 7} AU T) Wk SR AF L7} SF¢ AT Z 0
A, 72 o] o] ARG = Al of2 AZAE A k2 A9 W49 UnboundLocalError 2] 7} WAy gt

el
N

ameError o] A/ B F#2~d YTt

25 9 ojtielq A ol rhel, 1 BE Yol A 1 o] 8] BE AL B
22877 E Ao AT 0| AL A% 7] Ao] RS oA A8 o] o2} 2 o] .

722 v B g ch sho] Aol 4 (declaration) ©] §131, 05 A Axko] IE BE 19 ot A
S ES SHPUTh ZE B2 Ao Mst B2o) dAE QA4 o] A4 A4 Fobob

UnboundLocalError —

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.

Global B 2o B2 o] A4 AT} 2L AT E UL A WS A4S 713 Tlol A SR
T &3 27 global 2 2T, I A W Ao r HFE Y

AUt

25 0B FNLBE AL YEED u AFOR BEAYTh ATHEY I BEL B4 _nain
ozt EH YT}
Zelx HY EETexec() Steval () & AEH £ AAE= SES o) AN 29 S 25Utk Fd92 F
o o] 22 A8 stn AT 4 gl A AT AU o] FREL AAH A 4L Ao} WEE A
o] Bl A BErThe AL AR SaE o & A4 ARl 7L wpEh Fehx B o] L
Zejso =T BE gAY BT Se)s BRol N 4o o250 ANt Fos BEoR AT
AUthriAESe F=E 8508 FUH A Ut - o] A2 A=A} Al qd ol 8 235 X35t
o]ZE0] ¥ 2Tz E AHEAA FEH 7 W EJUTh o] A2 vk 22 o] A dithe P Yth
class A:

a = 42

b = list(a + i for i in range(10))
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4.2.3 builtins 2} A|3t= 213}

ofof T} o] AL 77 A AR

CPython implementation detail: A}-§ 2= __ builtins_ & Z’i © g% W
1t EES import 0}11744 olEg|HEZ

QuTh U o] & $7H) 3he WA ST 4L AL§ A= bui
245 543 oF Gtk

Fo BEE AP ARAH YA o] 7L, AFA A o] 2 Z7He] o]2  builtins S RITOoZH
WAH U o A2 BAU BEo|olof U THEAY A9 BES DAVl A H T, 724
©2, main_ BEEY Y& ulE=_ builtins_ 7} HF EE builtins 0|3, T2 25 g o=
__builtins__ Ebuiltins ZE2 Ay gt A Ayt

A 8ol sl ol 2 A e A5k Aol okt A8 A Fel ol Tl UTh ol the 2w}
0E zgdhE AL =T
i =10
def f():
print (1)

i =42
£0
eval () Fexec() Tt ols AAS A A A st Aol FUTh o] 2 T2 A A
7 A o] g FUAA AAD 5 AFUTh AR Wit R sh7ke] T4 o] & ko] op et A o] B
ﬁﬂﬂﬂﬂmguqumc<memlo@¢ﬂ%aﬁﬁﬂﬁﬂ%%&%ﬂ@o@#%%@aﬂ%g

A7} SIr Ik W kA B o] & F7huk Fol AW, 1A o] F 7hA REE ASH )

4.3 &) 9]

ool & ol A A 2A& A2 etr] Ae) Z= E52] dutHd Ao 52 M FEAUT o7t
AAE Ao A o d oAU (raised); =2t T = EF o} A A F2 HHH 0= o 27 RS

2—4
R REE CEE EERS

2 22
HAHZE = AP A AH 0L E Ures A 22)
raise

5o
Ty
<
o

7}o] S AT A& oLt FfojH =2
WL raise v & APO‘EHH PAHo R A& dod 5 dFUth o] A& try - except w o2
AARE Yt 19 -Erxo oANX finally & %El(cleanup) FEE AA o= ol AHRH =, A8 At
Zo] ofet Shd IE oA o2 7 g ed ¥ A ok Ayt

Fpo]#-2 ol 2] A 2]l “F 2 (termination)” WS AUt o 9] A 2] 7] 7} H 7 DA P=A FA T 5 Yo,
a3 D‘rﬁl NN AP ALD = AR ol 21e] AAS A AT Foll Afg AdS AANES += st

(“Xﬂ«l FE 272 ASHEH BAl AZA 71 A2 A duth.

o 2] 7} o A = ﬂﬂﬂ A e, delzelH s 22 a0 AdS FRSAU, 3 v F2 = Fopzt

Uth 7 3¢ 27, o8] 7} systemExit o F%5 A9 staL, A8 E o]l Qs h

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.

X0 o
M K

i ofle] M Al A= 3ko] W APL 477} 0}”141?} 282 shol e wdo] vbad wf Fa1 glo] MAE 5
,ZEE o A dHzE A A = e Z== ol Aol & E8hA] Lotk gy

—

Lol gtAl = o] AAE uo] A TE7t RE] AHLE & AR E EA8A 37 W2 duch

4.3. 92 51
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AR try T oA try &, raise & A A raise Tof thdt A o] Al FH Yt}
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05 o] gl ool A=k JEW ook ZEAAE Fol OE RE0| dE I=50 g 42 Ae 2
SUD inport B2 UEE A2 QeIE A% T WUA, F 9T TL ohd Uk, imporclib
import_module () Z2 &+ YW _ import_ () E X E FAE dov|= AFRE &+ AdH5 YT
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37z o] 5o AZAFYTE import 22 FAA A4S A A s
Aoz FogUrh __import__ () ¢ ¥ g2 impor
o] o] 5 A A dite] HEst A REAE | s Al import & EA L.
_dmport__ () YA TELEEL Y, 44, RES = AAnkS
X EFAL o A A (sys.modules & ZFFYH E A= A 22 £
A71= A E @ A import BRko] o] A4 A4S 3%
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=

import ol AL wf, £F W __import_ () 7t TE AZTE N2ELS TE3=t2 HAYS
(importlib.import_module () Z2)& _ import_ ( AEHA] k1 AXE IS £EFH] 95k

A4 P S AT S g
o

Bgo]
o]

o
i)
k]
_I {
ol
o it

d: YEE A 2HL2 PEP 302 9 = AA GAE &3] 7S
A d2E AAE stk A 9 E AJ2Ho] sys.meta_path & 53
U] o] B] H (native) ©] 5 ¥t 3 7] A 2] 2@ o] +AH AFUTHPEP 420 & 2 A 2).

= AR AUt oA
C2RYTh of 7)o T,

I types.ModuleType & HA £.
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5.1 importlib

importlib R EL2 X E A|AH I A S 28517 Hfﬂ-%—‘?‘—f{ APIE Al Fg Yt} o9& 9], importlib.
import_module () + YXZE BAE F&8t= ol o] W __import_ () o v]s) AR 31, o] st
APIE A5t o AAe W82 importlib gto] B g dHAE FR A L.

5.2 3} 7] x] (package)

shol W& 8 744 %o BE AA Y 2% 97, BE BES REe] sholHo|1} Cu} 1 el T ol @ Y
o2 FAN YA} FHglol o] FYUh BES 243 o] ASTEE AFHI] A, ol A
5717 ehe e 23 U
A
[e]

5717 & 5He Al 29 o] gl e el a 44 E 5 YA, 7 A9 REe] AN Ao Y H S B

ﬁouiﬂﬂhé%i B4tz o o] ook it o] £42] 544, el 9 shdolae
282 AQUTh 3 Axd U H A, WA AL AF Ao 2AB a7 A & HE BERY

Shlek A A7 A= E8E 4 Y

BE 57147k BE ol A2 ]t o] FL LTk HA W BE BE] 79 AL obdyrh ThE

og A, A B SR REAUT FAHCE, path JEIREE B mE

CEEE FEEE -

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 A+t =7] A

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

9} T o] Ao A A5 A HAAJULE AF A7) A= HE__init__.py FIE /I PR
TFEHUS B l7IAZ d2EE o, o] __init__.py 3ol FAH R AYPH 1, T A 0] Ho| st
AR S0l W71 A9 o] F FHY elgEE AdF Utk _init__.py FE2 2 EEE°] 7HE 5 A&
AR 22 oold I =S 2TT 5 I3, go|A S X EH o REol| 2 7R o EZREE F71EUTh
ANE 50l o 22 FIAI2" vl 2 = H 49 parent 37| A e} Al 7Ho] A B 7] A& Ao Tt

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 o] parent.two & parent.three 9 YZE = Z}Z parent/two/__init_ .py 9}
parent/three/_ _init_ .py & A3}
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olF B M7 A= o kA 24 S8 BAA A, 4 242 FE 3712 8] A B sf 7] X &2 o] upA| T}
ZAELE FIN2H Y T Ao U 5 A5 £HS2zip oY U EYP I golo] X E
o gAY ste o thE FaolA ddE £ syt ol 5 g A A= JJrO‘/\l/\E"-J 7“1119};““401
BABAZL NS TR AL TFA G2 = AFUTh TFAAA 7 e M EEL & dsUth
olF ¥ MW7 A= _path_ AJEIRERE WA g 2EE ARESLA] ghsUth Al 583 o] 7
E @2 A&k, 2 71 A e oS A2 E A ZoA 229 B 37 A (Ee HA4S H7 A9 A5
sys.path) & ZAZ7F ¥ O 3 7] A Z A om 23q3A FY

o] F I 71 A9 A9, parent/__init_ .py 3L o} AR, A2 E AM Z ot oj# 7] 9] parent

Qeee) 498 4 9w, 4719 AL 0E £ AE) oo AR Tk, LehH parent/one & Eel Ao

parent/tuo Qo] S A7 e & AZUTh o] 9, ol AL A4 Er AH 7 A) 5 ol b

AEE D Wfube 2 49 parent 917142 A% ol & B2 A4S wE U}

o] 2 F7t 37| A Q] F2L PEP 420 & Fx 54| L.

53 AX

AAE A &eL7] 918), Sto]lH S AXEH BE(EE 7)1 A, sHAI R o] =2 oA AFo] H-2 Fa3HA dth
o] o] import 07 AFH o] AR}, importlib.

=20
G2 AGEH AT EERE UL

o] o] F2 AEZE A o dA AN AESH U, A B REE /M= Ho2 FRHA AE2L S AdsUTh A E
E0] foo.bar.baz. o] %o, Tto]H-L WA foo &, 1T} Oﬂ foo.bar E nA 9O 2 foo.bar.baz
EAZESFHIL AET YT vk =71 A Z E T o]jr sttt A I3t ModuleNotFoundError 7}
DA,

QEE AN £ ASO T AAEE FLt sys.modules LT o L 2 A2 5L FHA A 9
ZTEHREREYINANE 715Ut T#fA] 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

SOH B E 9|52 sys.modules oA 211, Ttk T} A S G Fho] YXZEE UEIE B
Sz Ut }Z] dl Zko] None ©]¥, ModuleNotFoundError & 4o 7Uth vk 2 &
AME Az AT}

29 [kl oo
R
) =
%)

-

rx

flo

td

ruin

25 AAl g F=xE %Xl?‘&\’/}‘?i, sys.modules & 7JA FHS FER T T OIA] JEESIH F &
A= 22 Zo] op Al Foll Fofaf of Ptk ¥hdol importlib.reload() € %
StaL, FASHA REY ZEE thA] APEA RES &S thAl 27133 th

53. %

=
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5.3.2 u}elt](finder) 2} 2t (loader)

EE50] sys.modules oA DA A FOo W, BFS Fopx ZE3L7] Y5 solHe] YxEE 22 EFo| F

THEHUTL o] ZR2EZLS F 7Y 7HL:‘Zq AAEE TAF o] A5 U holr] 9 2o, shele o) AL ApAlof
A e AFE ARG, T o] 59 RES FE 5 A A s AUk F °1E1Jﬂ°l/\ BEFE
TR AA S d2EHFL A FUN- YT EES 2F T F vt »*Erz}rﬂ% 2Rg EEEUT
o] o] 7HA 7|2 sl e dExH S 2oL Y5Uth A WA A2 WF ZES AAE Fe
T AL, F WA 22 Z2E 2 (frozen module) 2] A& 2H2 5 13, A A A2 RES A2E 4= oA
AAGUT G2 E 4= £ A Al ade F2uzip 9l S 77 = RS9 S5 Ytk 21212 URLE
AdE = de ASAH, AAMARE = e AdES AN S &4E 5 stk

YXE dAe B b4, 25 A4 S 6] S8 A sk & #7184 dsUth
RIHEAAZE RES 2ESA = FFUTE T o2 RES A OH JXES AAA JEHES 24T
B8 23 (module spec) & 2T, 92E 2= RS 298 0 o] A= AH&sHA FYth

O A2 sy et 269 22 2o thsl] & © AA 5] A¥st=tl, A2E AAE 233517 93] o2
Mz A Bel s5eAE 234U

WA 34004 A ol ML shojo A, sH 7 2 £ AH EHFUAT, oAl 2HE 238ty
AEBE LS EHFUL S2E EF 207 ob AR 7| stA T 1 922 405U

YEE A= 432 5 =S AAH S U A4 A WAYUS S AEE Z (import hook) YU T
7 A 2 FH9] A ZE Zo] Q5 Uth: W E & (meta hook) T+ AEE B E = (import path hook).
HE 52 dXE A9 HZol, sys.modules A 23] & A L3 thE dZE A 50| A& 7] Ao
EE%‘JE}- o] 212 W B} F©] sys.path A 2], —LEZJ-%,‘/]VLE%%% A7 = JA FU T okl
A etxol, Mlet £ sys.meta_path o A 31 A& F7tet= R S5 5 d5UTH
UYELE FE 52 sys.path (F2 package.__path_) A7 AR =2, #AD F2 FHS W= A
TEHUT thgoll dHotko], 9XE FE %2 sys.path_hooks o] A} EHES F7Iot= WHe R
=238 2 9=}

= 2 T A8 .

5.3.4 WE} 7 & (meta path)

FolA o] 59 BES sys.modules oA = o], ho] W2 sys.meta_path & A=, #l €}
el

2

A2 AT AA5S BEL TRAHT STk of HATF o] Folxl o] B9 REL Aol b BHE
& J=A i—.”‘ﬂﬁ}-‘?—% 4?;}14&} W e A& 3}QIE 52 find_spec () 2= O]E/] HAEE A8l oFRt
S A1) A4S el S o5, g E A% (4l D e Gare) . W 2 el £
Fold )29 BES ALY+ QAT AR Ae) o @ Aekold A4S 5 4T

wor e A% 37} Fol W o B RELS sk W dvE, 29 AAE TAF L 28 4
RAThe None & ERF UL ek oys.meta_pach N el A7 L EeiFA 21 B 5o Bol £,
ModuleNotFoundError & oYtk WA= T2 o252 I F E4A 7|10, dXTE T2 AMAE =T

.

H e A& 31015 ¢] find_spec () AINEE F 7HL]'/‘ﬂ e AR ié%l/]r/]— A HA A=

3] A4t3}E o] & (fully qualified name)‘ﬁqr/} o| & E0] foo.bar.baz. F WA AA= 2E AM| AR S

AR AEG Ut H4H g0l 4% F HA QA A= None ] A ¢, HE BEEoUAHE JHﬂz o AL F

‘ﬂ’xﬁ AA = B2 7| X]9] __path_ AJEZRFE ZrdUch weF A @3t path oJEREE FX2T
oW ModuleNotFoundError 5 oAUl Al WA] QA= ojn] A3 B& AA| <ld|, FHoll4

i%é—'} o] Futh AxE A AH-L ThA] 2 E (reload) & wf B B} 2 & A 23 oh
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et AR Mo AXE @ Ho thal o] ¥ L2 So], A REES0] o} R AL
M = A gtk & ufl, foo.bar.baz & Y= ZF o eF & 3 (mpf) S0l 8l mpf.
find_spec ("foo", None, None) & T Z3|A] A dZEE S+ UTh foo 7F YZE FH Zo, 1
B} A2 E F 9AA SAF A foo.bar & Y X E 3=, mpf.find_spec ("foo.bar", foo._ _path_,
None) £ &3t} 9 foo.bar 7} ?J:‘,L_Eﬂtﬂ, oA 2 B2 mpf . find_spec ("foo.bar.baz",
foo.bar._ _path__, None) & &34t}

ol WEl A% AT S 24 H 49 QEED AAFUT. o)A ATEHEL F @A) AR None o] obd

i)

n
30
) E[),
N T
= 5

Aol &9 &4 None & E2FUT
gto] % 9] 7|4 sys.meta_path += Al 7S] W et B2 9RIH & ZE1 JFUTE St WA RES YEES
= 8L, U= ZE2ERES YEESE % g, st GEE JE oA RES GEES =S

(& 2 2 78k 5kl g).

3404 A vlEr B2 9AH | find_spec () WA EZ} o)Al A4 flnd _module () & A
th. WA flol® F&6H7] = stA R X E Aabe 3FQIE 7} find_spec () & F@SHA %S wivk
find_module () & A&t}

' O & o &
2 ng

5.4 24 (loading)

E°

g 2A2 A0 74 2HE) L AT o7
Aol 29 0) Yt

o ¢
i
oll
jg
o

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]

O3 3 22 A5 AFael] o) 8 oF gy o)
o Wk Fo]7] o] 22 B E 0| sys.modules o Yo, YFZEE oju] 22 = AUtk
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1] A 52 sys.nodules o A2l & ATk ol5le LAY BEel
(44 52 dqAo2) 448 AXE G 4 97 W T 84 sy nodules EEVE T

Z] ool A3 ol At Q= AN (recursion) & WA 811, A9 Ao of 8 H 25 = 21 U th

e o] Aufsld, At RE(LF A3 TEWL sys.modules oA AHAH YT} sys.modules
HAel o] m] Q= BREH F-H aRE FF xj'gi E2QH BEES2 MNAol Fotgloj okt gt o] &
A9 et B EZ A} sys.modules © ‘/“0}0171] H gz gu g ych

o BEO] TSR AT o} A A 7] Ao, 7o A oA g ekE o], dXE AA= JdEXE HHA R E
AEZRESZS AZTYUHEY A ZE ool A “_init_module_attrs™).

s BEAYL2 2 BEY o5 Tl AHAE AL I UTh AP AH o= 2o 9
==, 267 ol Zo] o @A A A ok sh=A] A It

c 29 A TS0l AL exec_module() 2 AEH = RES YXE

el v

fs -
WA 340M A JEE A 2"l 72 FA] tidt 29 HAdS 5
importlib.abc.Loader.load_module () HAZo|A 3= J<51th

541 24

2E E2HE 299 244 752 AT REAY. ¥ E AAE PLH AAHR importlib.
abc.Loader.exec_module () WA EE S &3l=d, A& 2E A7 AEH YTl exec_module ()
o] EHF+= F2 FAFE YL

2HE e 2e 87 245 BE ok P Th

e Ttk R Eo] FolH RE(UWH EECIU THOE 2= o] ofveh oW, 2= BEY IEE
259 Ad o]F FZH(module. __dict_)ollA A3 of gt
e Wk BTV RES A3 ~]-?<] L3149, ImportError & €2 Aok Yt} 3}A T exec_module ()
A A3 TE -4’%‘4‘3]'
w2 g, slr e 2o = 22 AAJUth; 18 3% find_spec () MM EE 267t self 2 A4 H
2385 FHFYT
2E 20X create_module () A EE AT EZN 2Y3= 502 E AAE vte = Qo A& 4 9)
SUth st Az BE A9, S dtolEo]al 29 F A E 2E AAE EHF Ut create_module ()
2 2E AAY dE E]HEg AREdEde+ %AWE} ek Ml A E7F None € S5 W, X E ZAak= A
BEEL A ukE UL
WA 340 7} 269 create_module () WA E.
WA 3404 WA load_module () WA EEexec_module () E HAE YL, dZTE DA/t Y] &

T Z (boilerplate) of] o gt A & T}

olul EAstE EHEFLY TS 9, :TL_E A 2= load_module() WM E 7 A3,
exec_module () & F&A Yo load module () & A& Yth 3FA ¥ load_module () < H
A= PF5 Ut & th4l exec_module () & :nlfﬁﬁﬂ oF g th.

load_module () WA EE ZES AYPsIE 2 o flolA AFsH ZE &5 (boilerplate) 29 7] 5& 78
sfjopRt gyt 22 Al kS0l 7 AGH =, FHAA AH S %Oii?i

¢ W sys.modules o] o7 o] 59 BE AA| 7} o]w] &
Utk (28X ‘E?J;_‘ltﬂ, importlib.reload() ©] &4v}l& %3}'} 2] 0}7']] qu/}) U} sys. modules
o Fol 0|26 o] POt e Al LEAANE U5 oys.moduies o F14 of el

N
o
_|_,
HU
E
r
]I,
[
[
z
[
o I
é
ﬂl
S
=
o
=)
3
—
2%

2 importlib 78 & WHE gh-& 24 AL§3HA FHUTh thAlel, sys.modules oA BE o] B¢ 2334 BES AU o 29
24 A JEES L BEo] sys.modules o 9 S uHE 4 Tk AQUTh ol 2 7@ B4l 5 2o) 2 THE shol 4l
Aol A F AR B A gk o,
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c ARk e ATt o A 2YEE AL BAE] 96, 2HEE I=E AYET] Aol ZEol
sys.modules ] &R oF gt}

o WSk 2 o] A3}, E = sys.modules o A YPs =
AANE S, 207} 1 RES A7 WA O ZE 7

=

E=S A AN =, A REWHS
So% 2] of gl ok,

WA 35014 WA exec_module() ©] o H QAT create_module() ©] B HA &
DeprecationWarning o] @A g},

WA 3604 HA: exec_module() © AYH YA T create_module() ©] AYHA oy
ImportError 5 423t}

f
|o
)

542 XH 2 &

ol HAYZC 2 E (9 & 59, importlib APIE, import W 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 Ut b3 22 HH e F22 Hof dvka FAh:

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'>

vfo]lm o] Q)53 o] F A A Bl 929 A2 B JdFUTh AW AAZE X E A A~H Y
SEAQA 7Pt B F A2 o]gF U th: BHeFsys.modules [ 'spam'] Fsys.modules['spam.
foo']l 7k ATHH (19 AXE o] F o] e 7F 2y Fth), F el A& 212 9t=A] hofl 9l 219] foo o] E
FEZ} 5 ook

QEE WAL QEE S92 2 Eo| T hFD AHES AEFUL, 53 2 Aol hRE AR E RE
259 FFITh RE AH AL o] YT E A ARE REYE 2 3= AYYrh

VEE 2L g 4ol QEE N 2] 74 2452 A2+ Y5t ol F B0l BE 49
S U= Iy e 2A S A= 2 . 7PF S ot AL, dXE AAUE 299 F-F A 4(boilerplate
operation) & ¥ & = JEF 3= ZA YUtk ZE 2o gt 2u 7 2 E A UAES XA g Yt

BEO AN BE A9 _ spec_ OJEFHIHEZ ZH UL BE 23 YL o AR A TS
ModuleSpec & EA &

B A 3.40] 7}
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QEE AR 2YSE T U RES AW Aol BEY 25o] 724 2 2E AR of o] o] =e]
RESS AY 45
name

__name__o|E@HEL 25| 28 3731 (fully-qualified) 0§22 474 o] of Tk o] o] 5
& QEE Alxd o] BES U5 (uniquely) 48 5H B AHEH Tk,

__loader__
__loader  OJEPHELREL R u) JRE A AT 2 AR A ofof
°1 AL 2 91 223 4 (introspection) & 3 210 ¥, #7421 Q1 2 6ol 331 7] 552
712 dUth ol & S0 2 AeHlolHE &

__package___
259 _ package__ HEQ%E% W= A] A= ofof gttt gk EAFho]ojokdt=t],_ name
47“’ Fd T AsUTE = ljﬂﬂxl%luﬂ, __package__ & _ name__ OEHWEMOF‘MD}
Eol 7| A 7ot d ulf, H 4 RECIH R EXAEE AT, NH BEO|H RRE 7R o] F o=
‘é?ﬁﬂowr St Th o A S RS PEP 366 2 2542

PEP 366 o Foj= o] Ql%o], vl BEA HAIAQ A AXEE A4S ], __name__ th4l, o]
AEZREZFAHEHUTH __spec__.parent ¥ 22 3 Ao 2 7|ig Yt
WA 3604 HA:_ package_ 9] Fko] __spec_ .parent 7L Aoz tH Yt}

—_Spec__
__spec__OlEYREEEES
A A3 AAs= AL Qe e e}
SH7EA] o2& __main__ %Eﬂ,oﬁﬂ%‘

__package_ 7} A EH A &
WA 340 37}
WA 3.6 HAG:__package__ 7} ALE XA oW, YAEZE __spec__.parent 7FAREHYTH

__path__
250l HA7IAE (B T olF 37, BE AA S __path  AJEFFET}RIEA] A of of ]
th @ ol Bololob 5 ﬂﬁ‘Aﬂﬂ“oﬂﬂlﬂﬂSQT%GQWﬂwk
__path__ ZFH]o] Q1A ¢ D}fﬂ,%%‘%‘wﬁ% 2L = AlFaf ok Ut __path 9 ofmjof] 3 ApA| g
&2 ofef ol Y3yt

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

Ut
2ol

rot ok

RESIUZE F AL RE Ao 2 AAR ojof Tt _ spec_ <
FH e 275 = e S & vV E ALF U
ol __spec__ o] oJ¥E Aol None &= A Yt

£ 7 AP U

|o
é".:
)
i
fru
[0}
o)
o)
Q
o]
)
s
0]
3

__file_
cached
__file. 27=d 5 Ut W AR, o] oJEYFEY g2 FAE oo FUh dZE
A"l ou) 7t g& u (| & £ tlolEm|o]2dAH ZEEH BE)_ file S AAIA EEF
Atk
wek file ol AW, cached  9Al AR Aol AAE 4 Qi 2= At WA
(& 50, vho| E AL 32 7Hel 7= AEYUh o] o ERREE A 517 A8l stdo] &
=R ¢ DLt YEUTh ARt Bedl 45 QE shdo] Qofopd £E 7
o

_ file o] AAFEXA A4S ulE, cached = AHAATE Aol AAT 4 JHUTh AW, 1H
Aldg L& ok o AJUth T340 =®, 267 file °|t} cached_i%%_?_l,:—%’ PAN:E
st J_EH/H 2N AANE REL 2tz Qv g2 RE A 284 Qrhd, o 9 Aol

Auel st A48 5 A&y

.Ll
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5.4.5 module.___path__

37} U)ol A, ) F E 5hs 5ot

Rojol =, BEol _pach__ o EelRES} 9o, of REL 977 1,
g 24tk $A % _pacn__

5 7] H __path_ AEZREE A B A 7AE 2GS ol ATt o=
;g_ AT 9 XS] BEL A Fs}E= Ao A sys.path & 2L 7%
= B E sys.path Kt} A ¢F 2 A0 “}A\JE]—

_path__ + ZAEY oHHEI AT vl F AFYTE sys.path I 22 F 30| 7] A9
_path__ o= HLH, 7] A2 __path_ & B 3}= 52t sys.path_hooks (o} A 4™ skt
NA g AE EFUTH

71X __init__.py HFLL A7 _path_ AJEFREE AAFFAYHAZL 5 Q3L o] A o]
420 o] Ao o] F FZ 7| A E FA S W2 ARG FISUTHE PEP 420 o] =Y o = Ql3), o] & &%+ 7]
A7} _path_ ZAIF=WE 3= init_ pyJJr°‘°xﬂ g Ia7tgloFUth 42 E A7}
e o2 o] F FXHHANAE S8t __path. & ARFFYTH

5.4.6 %5 repr
7]—“&*—1— JEEREES A}%ff‘”}@repriﬁl AH Ut 34 PHJ OEZHESH EE &F e
25l weh, g 2

Ego] &3 (_spec_ )= 7AW, 92 E A= & v
ot AL 2Fo] o, X E A2’ EgoA 11]#51% AE=E 718 repr
__name__,module._ file_ ,module._ loader__ Srepr 2 YO =Z AI&3lE ]E_ ']-L o], HH]-X]
AEE71EgeZ Aeyth

AR AL Qe B F AL ol g F YT
e X50] _ spec_ OEZHEEZ XY, A2Ho 9= AHE repr = B AT T “name”, “loader”,
“origin”, “has_location” o] & 2] & EEo] A5 Uth
* FO]__file OEIHEE 7HAY, & repr o dFE AHEH YT
s ZEo]__file OJEZREZS ZA AR None o] okd __loader & 7HAIW, 2T 9 repr ©]
BE repr o] IE 2 AMEHUTH
o 2% ko, repr o]l EES __name__ & AHEFUTH
‘31@3.401“‘] WA loader.module_repr () o] Al o] X]E] 7 O]Zﬂ E%repr% nle = ﬂ %]
of o8] R E ~d o] AbgH Ut}

ghol A 3.3 A T8-S e, AolA A WHES A=Y dofl, ek FolHof Qlod, 219
module_repr () HIAEE T EA 25 repr = WE YT AT T WA =& FHAH A5

bl

= 4%

54.7 7)A€ nlo] E I = F 735}

shel el .pyc StA=FE AN B ulo] = mES 2Eaky] Ao, AN HA WAL L2 py 53
a7 RA 0%, st AL 420 HF 24 B 2Rz} 278 AN A BE o @ AFHA
o 24 & A th A AT, YEE AL L AA shdo] A3 w ek vl o] e 2 29] He} o] e o}
Wz sho] A shde] §E4E AT o

ol & s ) 719 1A g A Aok, 7)) e e Hlele ] o2 sl g A E
AU A 78 pye Qo= F 742 WE o] 5 Th AAFE (checked) 7 1] A AFS (unchecked). 2

A1 1A 718 pye THele] A9, el Me 4 59l S oA 51 A3} 3141 2 71 52l 31 9} 1] 32 5o}
AN T o] §Ee AN AN SIA 710 AN FHdo] §EEA e Aoz BE W, vhol i
AN A2 chAl RS A2 AAHE A A1 A AL BHE U Tl AALE S A] A1 pye 9]
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35, ghol i 2 ©es] A o] EAE A Fasttia P d Y th s Al 719k cpye 3t EA AA
%% ——check-hash-based-pycs S} 12 AAH I 2 ¢ JdFUh

W 37004 W S A8 pye h2 F G T o] Ao, Thol B & Hhol = TE A o] ehel A
AR5 AR5

5.5 3 & 7|4t sl

oA AF ol ol o] 7|2 vE A= A ES 2L 55U o] T shubs, 4= 7]H 9kl
(PathFinder)EEﬂ—Eﬂ, dECEZ S HFES HANE dEE AR £ AU AR dER =

25 g2 X2 e Adoh

A% 7 shel] A4S 7S QEESHE ol Bl A& ok ol g&UTh o
SASUA, 2472 TARA 2 AE S ThRE YL ofe A= A=e shelvish AN Pk,
S}
H

A= AE FAH ] 7R ARL FY AL BES 20 DR BE AL PASL, o)A
£ ZE(.py HUE), FolH Hle|E LE (pye HAE), B Aol 2 (1€ S0l s HAE) 9 L2
E5 31995 AP B ﬂﬂEHﬂAmeth-EJN%%%QHJN%%EﬂEﬂﬂﬂ
g o] BE 9 (3R ]Hﬂﬂ%ﬂﬂiﬁ% dp ISR E 2Pk

A2 A=/ Y 2o 922 ARD Bt @&k URLe| Lo o] ewl o] 2 23] 1} A D= A4
g 5 9t ol@ 9= JHs g ok

A2 NS E 24 b5 e AR A=) §PL YL ALt 28 5 YT S Fobe] £3)
ZRE2S AFTFUD o8 50, EIZURLE 4= A=e)2 A Qs Ard, el A BES 3
HTTP 7|H & FASHE 58 F42 5 Aot of % (e B) L ofelol ] A¥eis 2eE2e A Uos

EEE PR Nl

t} o] F &7 oy = UH /\HW Hl ?ﬂ 4EE§_’—%
A Q33 YZE Ao A vjSzst vkl o2 753t} SR Rk o] A %Ol n 53 tagE AL 7 935ke
53], e A2 g A= 42 E DA Aol 7l Ysh=tl, sys.meta_path %“—‘1%50

]

[¢)

wEo), J&2 e s A= 7N 5 H e 7 Al A, Ab A E 719 9k QIE 7 sys .meta_path
ERHAATY, A2 dER] s H ME2 dE T A syt

5.5.1 F = dEz] 32y

4% 710 39 £ A BAY A2 A=
AU hRne) 2 AEe s shel A A8 9
HE 2 ST 2 A, 42 7] 3Fl T = ol A A st _
REO| AT E AR i ojBA LAH T ZEEFH E=XE= AAEulo| 2=t AHE
Az

A2 719 3ty = A MY HEE ALYl sys.path, sys.path_hooks, sys.
path_importer_cache. 37| A AA 9 _ path_ S EZHE EI AILHT o]AE2 JdXE F
AE AzE ol 28 4 Sl 2ol e AB U

sys.path £ ZEFHHA7|A 2 A X E A Fote 2AL] 552 2T Th PYTHONPATH 7 Hj#g}
o] 7kA] Aok 74 S 712 S =27 H 271@%1/]‘4 sys.path | 8l

clelE)2) 9} 7ip 592 742l 7] 3, ol BAI A2 wE A A o] AR 5 9l - “‘E”(Slte 2Eg Heh
< 7212 & g, URLO| L v o] B | o] & 23] 7‘% AEYUTh sys.path ol £A L7} vlo| E @ T
Slofo FLITh THE RE B& RAP UL Hho| =AY Amg e AE 4w dee oot Sof o5 24

U,

2
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A2 710 gl = wEF 42 1kolt] o] 7] W Eof, dellA A Ko] dXE AatE= FE 74 ol g
find_spec O MANEE TS AR A E F2 AME XA YT find_spec () o Al ZH = path
AR BT BAE 25 Pl am Ut BE B Yol A G E 5 714 _patn_ oj=d
HE.path A&7} None oW, HAY YEZEE 5311 sys.path 7FAFEH Ut
A2 AW HAdE 44 A2 BE Ao E DA, AW A= vig 449 42 <
(PathEntryFinder) < 77%’1; D]'- o] Z1 & H]-go] go] == @/\].01 poel UE(““%%
Slaf()iii NI s A 27 P«LP‘)W{ A=z EE] AR AEZ IFIH & P 3=
A S B gy} o] 7 th_importer_cache Oﬂ TZ]QQE}(OI ST EF3a, o] A=
Ol 2 E] AR 2 A S A ¢ E% IY AAE AZFUTh. ol o=, 54 A2 dEe] 9149
AZ AEF 3ol o v|xt A 3 Hulk W FH Yok AR A ZET} sys path_importer_cache
o Al A= E A2 W oloE 7l 1 AR AL oA AABES S o] 32ty Uk,

=2 AEZ7FAHA A /L HE 31T = sys.path_hooks o &= E€ Z8E5S 4T Y 9]
AEZ AR S NE AFSHNA SEHUTE o] EHES AR JAEZE
= , ImportError = HL*E/\]%‘ 9,1{5\41‘/]- ImportError =

> 32
m{o
%

|

rr
> 0
éﬁw
"O
Q)

2 l& 52
sy K
=
flo
]-o

7o
1 o) HU
ok HU

N
oﬁi F-._a

o
=)
U r—-

Al

R
i
4y L2
30 &
1, rlr oX
r2, oy
fu FI%

m
e
I <
o 52
g rlo
E bt

(RIS

ko

-
Hot
> 9
o
i o
2

2

ES
L4 w%%ﬂgqqquﬁ%ﬂWﬂ%
o) e A el o} UTES ol s sl e
O W ImportError & Yo Aok T}

o 1y

o
L
g
g
o
[m =
e
Lo
ro
E
ol
rlo

r l

g

A9 4 550, ot ol

ro
)
et
41

ol ok sys.path_hooks el A o] o}
find_spec ) WA=+ sys.path
A7t A= 7}3]7]7%4011) None & E#F A o] v e} 4 % 519l

ek sys.path_hooks o 9= o= st A= ez 5 F2jE0 4=
Aol 25 29g 2387 A8 thZoll hes Z2EFo] AHgF YT
A& Yt

A7) 24 ]9 E g (current working directory) — ¥l EAD & FH AT} - & sys.path o] Y= t}2 ol
Efsd o gEA AggEdeh AAE, @4 2 dEE et ZXHE]’Z] ol A
path_importer_cache o= o}F & = A FFH Z] 0}’\1413} AR, 94 2 dadHe = 4 2
Z3] wjutch thA] Felg Utk AR ZE, sys.path_importer_cache ;\}_&Q = A 29 importlib.
machinery.PathFinder.find_spec() 7} E8FE= A2 = Ex1d o] olye} A A dA] 24 o] & E]

27k g yth

EETS

o (%
£4

I~

1

552 A2 JEg sl Zz2EF

REI} 27|39 A7 A dXEE Y3 o5 w7 A A S = o]upA|FH] A, A2 AEF
31T & find_spec () WA ZEE L33 oF gUth

find_spec () 2 F /M9 AAE HolEd Ut 2 E T B 5O A3 F3E o] 53 (A= 753 B A
B E. find_spec () < o] &3 AP BREY 28 S S F UL o] 2382 A “loader” 7} A F B Ut

(3H7HA] A1) 7F A5 U Th.

sdo] o) B0 T4 & RABTE A
“submodule_search_locations” & =& 3 35t=
WA 3494 WA find_spec () ©] find_loader () & find_module () & HAI3=dl, & T} oA #H A
H 5 Ut find_spec () ©] Ao A oW o] AES A F YT

A8 42 A=e FAGE £ind_spec ) AU o) F Al AN T AHEES FAY - Qi o )
NEEL FA A u 2o o} & /\]-%%}L]l’% 3 A) 9k find_spec () ©] A= AdEg Il =,
oAd HAHEEL FZAFEYTh

3od F= oA, sys.path_importer_cache 01]/\'] imp.NullImporter & QIAEAE 2= Ao| 75Ut =7} Al None
S AEIEE AAT A APtk o A S 8- portingpythoncode & FHZE 3 S
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find_loader () + 349 QAAE WwolsdUth YZTEFHE BZEY &A% A9 o&
find_loader () £2-F&2 5, A 94 52 2 o] F AR FEL2 o|F I =4 YUt

ATE ZZEZY UE FIEHAY A TFAHAS A8, 22 A2 dEZ FAHE2 vE A= 59y
7} Qs A 20 AFAQ find_module () HIAE =3 AAF Ut A7 A2 dE 5
find_module () WA EE 2F path AAZ SEHA GFUH(AAE2 HAEZE Z Hx & v H 23

AZ ARE 7]E—ﬂ€ o7

N

15 UTh.

A2 dE 399 find module() WAEE HA=Z AEE 3Ar 7} o]F F7H 7] Ao ZHO=Z 9]
vE2 &= 22 s et A] ] Wil H A= stk ek AR AE 3o find_loader () <
find module () o] BRF &A5lH, AT E A AL A find module () Al find loader() 3=

o,

56 T3 YIZLE AAH 7517

AEZE A2AE HAAE ZASH] A /M AFHA d+= Wl AUES S sys.meta_path & 7| 2gES EF
AHAsEAL, M E BHE HE AR FEE AS= AU

THF A2 E A AEH S AN AT = T2 APISY J¢ES XA 943, A JXE 79 52AUNES HANE £
o, W __import_ () ¥5E WA Zﬂﬂi T TE JdFULE o] 7S 5 EE WAL
YdxE F9 FZALE %73:5}5—% BEE A H8E 5 JA5UH

HE 2o dFo = Fo dEH REY AZEEANFOZ FOHHU(REE YZE A2H S &3]
v &A1 3} 5= th4l), find_spec () 9A None & &8 F+= th4l, ModuleNotFoundError & 427|&
Aoz SEIUL A= v A2 S ASSof sttt 2 A A8t W, A& & o7 H FA
FTEAHYTH

QA AL A A AN A F e A D
A

yoll th e Al d2ES Yehlie, 2 WA
Z X

shube] =& iUtk oS S0l a3 22 71 A v X7} Al g2 ol
package/
__init_ .py
subpackagel/
__init__ .py
moduleX.py
moduleY.py
subpackage2/
__init_ .py
moduleZ.py
moduleA.py

subpackagel/moduleX.pyY subpackagel/__init_ .py BEFoA], t}2& F23 At 9= EYY

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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ok
-
30
Y
rd
o
=
el
ke
m
rlr
-
rE
)

o port <> EE= from <> import <> EWHS A%
SR AT 5 B UTh T ol §

’ import XXX.YYY.ZZZ

7FXXX.YYY. 2228 AFES 210 2 +xZ3A Tk .moduleY = FE 3 d 4 o] ol 7] W E YT}

30
rr
£
r (

5.8 __main__ o Y3t &

(kA
ok
R

B

_nain_ ZEE sholde] JLE ALWAA SAR ALY HE Fol A AFRS), _nain_

EEE ovs Souiltine Ad AEx el A4 w24 271308 ek S o) 7Sk B, o) A e

maﬂmﬂugzazﬂﬂwuuw‘m%_mam_dzﬂﬂﬂ%J JREEREER LT
Ee) 9 the AT O] JFS 0] w2k,

5.8.1 _ _main__. spec__

_main__ o] o|GA 27|3}F =X We}, _main_ . spec_ 2 HE3|] AAH 7% 5til None & &
EREFER

HoIte] o §USE A AT, _spec__ & AT sk REI AN 2F 2o s A T2
__spec__ > __main__ BEo] A }zip FLolu thE sys.path AEZE APs= IR 2 2=
o 2 8ol iﬁ%@qr/}-

U A A oE=__main_ . _spec_ 2 None 22 HAE =M,  main_ & A¢=d AH2H Z=7}

Az A5 a wEol 4 ogakA ekl de o

- 3y mExE

=
VibolE = Az R e 44 49

A5 _main_._spec_ o] 4 None Yol RS FULE B T3} Do] NS HOE BER
QuE 9 4 o= 2P Th _main__ o 012 BE et o] el 7k B shthu —m 29 X & AH§ 3 of

. . tsst ZE HSE L, __main__ ._ spec__ o] FA3| At} etH gt =,
ol g2 A3 e REE AFEAN FYdMoFFUth o] A2 if __name_ == "__main_ ": AAE
EHAN EZo]| ZEo]_ main_ o]E F7HS A ul vt AdE 1, dukF ol dZE uj= AP E A J=rh=

A Wz e,

XXX =7} Qow A

oify

Atk

XXX * (import_machinery.rst) 25 3} 3 7] A] 2] o]
g Foj Ao e Fd FEE A

XXX glol B 2l 2] 4™ A2 runpy, pkgutil 552 A YFZE A28l A7 7l “See Also” H 5 2] 29
2ojobn @i,

XXX _main__ o] 27135 = e YH S T 22 H 2o shi?
XXX _main__ o] 7ttk2g/ol 2z ol ek B H 5 F 71514 (5 PEP 395 & AR

o £

P HESO| U 8YH A ML o W7 ol uhE vl o]
o
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AEE AL shol Mol 237 RE Aus] Wel otk £AE A4S o] Fof okzke) AE Aol WA
9 7)= B, Hzo] 9 7] 4] 774 L o} A olL £ ol v 2 ol gl ),

sys.meta_path 9] % 24L& PEP 302 0] 1, ¥ o]-& 232 PEP 420 Y Yt}

PEP 420 2 5}o] 33 o o] 5 F2F 97| 4] & =45 YTh PEP 4202 find_module () & Tt ®
find_loader () TE2EF IA| =YP 51U th

PEP 366 2 W[ ¢l REo| A2 WA A A AZEE 3 package_ oJEEHEQ F7lof &3l A3t

AsYrh
PEP 328 2 Aol WA Aol A AZEE T3 PEP366 ©] A= _ package_ S A AsA HE=MIS
z7)9 __name___ Oixﬂobﬂj\qq

PEP338 & RES A3 HER AP AL A3t}

PEP 451 & &~ A o] 58 Y= oFsh= ﬁ%% Ut 280l Fo) A d ti #2955
FEAIES AT E AR 27]7) o X E A2H ] oY API 52 H A =& T

i=4

3, T} oo A MAEES £ E YELch
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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 27} (o] F)

2

r[r lo

2 55 WAL o1 F AT o] Aol A 499 7151 A8 2, ol g% Aol
S R= ) llndmg)/‘_“,/ﬁ%ﬂ/\ﬂﬁ,

ool AA e A2 w, LB G2 T AA I EUTH o Fo] A2 A B W, 4L Tohel
3}'d NameError Oﬂﬂ 7]- Aol dyrt}.

Mo o
u!m

H]-F 7l o] & ¥ 41 7] (private name mangling): S A ool 545t AHA7E F Ay 2 o] e WER
A2, 7 L ol e RER EubA] 9F oW, I Fe A9 v O] & (private name) ©. 2 7szﬂ-1/]r)r,
HZ7 o] 58 1 5L 98 T =7 e oA 7 2401] o 71 Yej = f3g . o] Mg 1 o] 59 el F

EH"Ol——*HJ St=d], FeiA o] 29 Lo = REUES A AT F, 51} 2ES 271U o &
£9°], Ham ] gk o] &Y E?ﬂ/“’ﬂ AW 2L spam ©] 538, _Ham__spam S &2 HIFH YT o] HES
AE 27 AbRE = B 2 0l Eulof E2@stt HEkE o] 5 o] Tk 7‘“4(2551}1'113} Z2w9), T3]

[oN=4
Aol g Fehy 7| BYT 5 A5 Th Seh ol Fol WEZW A of ow, WHE Dojubx) Tk

6.2.2 2]€] Y (Literals)

spo] W2 AL vt ED B H P o7 7HA] kAL 2lHE S AUt

literal = stringliteral | bytesliteral

| integer | floatnumber | imagnumber
SlE e g FHE Fold F(F A, vl EQ, A%, A4, a3 Fold GE Ae A U h
Aot Bare F9E AL 5 AUtk AAT S e A4S wAL,
REgHE2 B tlolH Yol thgst7] wol, AA 9 otoldE Bl = gt Bk € T2k 22 39
gEgel ts] ME Ao e Pokd (22l gaEl 2o ool GAL THE Fool IS o) 2L
AAE AL = 91, 22 el e AN E 4L 5= JHUn

parenth_form = "(" [starred _expression] ")"
BE o] YL R4 BSL, 910|171 R4 B2 o] AE ke Ao] FUh BFo] Ho ¥ shite] HEE
Zotd, F2ol JUth 184 o R4 BE2 7S B £A4 0 Ut
W25 A W 52 AAE UEUT FEL Bl gl Hle Aol s 2 7o) AEH U (F, T

[<}]
[o¢]
o)
-
[Y
j=
D
-
[+}]
kHl
ol
1>
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AW FES 2L AN 2= AT 2FA G FE YU Th.

F0] B30l 98] TE] AL A0 by, FE AN A8 ul£o| 2 Aol 794 oF gtk o9l
8l 52l 257} B gk £ A0l 25 gl 9L (othing)” & 3 2Hohe 4L BEFE f0ea
A% WA S o rbE o] J3 A e A2 @A T AU

6.2.4 2|2E, A3, A= 9 tl2E# o] (display)
g 2E, A3 9 elE #4517 Y3l sto]H& « Z g o] (displays)’ 2} 2= EY3 EHES 247 +
7HA] 28 B AF gy o

o ZH Y WES YA H SR YIeAL,

o 4o Fmel HE Y AL 55| A4t=E =), A= el dlA (comprehension) ©] 21 EFH Ut}

AzeadY 35 £y L4252 olgunh

comprehension = assignment_expression comp_for

comp_for = ["async"] "for" target_1list "in" or_test [comp_iter]
comp_iter = comp_for | comp_if

comp_if = "if" or_test [comp_iter]

2ol ¥4 1 HE 2L A4S for AR AV o Y] for EEif AR
A AE O] 84S Zhfor B if Fo] AFA LEFZ R THA EFZ o] F

o
o

J= 22l A Z AN e FHA BEI AF YT
SHAIRE, 7S 9%&9] for Holl Yl olHHE A S AL otile, AZ A2 FAF

A AAFA YT} o2 A S| A target_list oA HYEH = o] S o] E A= AT ZE “F57 5 X
.

7HE A% for A9 olHHE HA L, EHA= —L—wﬂ/‘i A4 7t ok ANHoE ZHA 25
giﬂnz@%%wqﬂﬂ-:ﬂm 93} 714 A% for Ao BE FE 2 AL, 71 A% o B Bol A
AL ghol wpgt Zetd 4 YJounE ENE _LJOM F7tg = stk A& €49, [x*y for x in
range (10) for y in range(x, x+10) 7.

Azeladol 4 4 A% go) Ao} A Shelm, B0 FHH 23w A yield 9 yield
from ®AA-2 FAFHUth

O:

2

vto] W 3.6 588, async def FFoA =, vl5 7] o|HH o B & @A 3t7] Y& async for E AT &
A=Y async def @l 3= ﬁzﬂiﬂl A AFel e+ 284 FHoll for Lhasyne for o] &
T 931, 718 for Yasync for Aol & F YL, await HHA BT ARRT - QlFUTH Az Ao
async for Aol await EIAS 5&‘}}6‘]-@ v % 7] A=A A (asynchronous comprehension) ©] 2}1 £
Utk v57] Azgdde 270 54 ZFE o A A FAAZ 5 55Tk PEP 530 &

e v

oz P9 AzumoA FAFH Y

R
)
[9%)
o0

=2

>
21
)
=
'_l
0]
e
Q.
=
B
D
e
(o
Hh
=
5
rlo

Hd

>

6.2. o}= (Atoms) 69


https://www.python.org/dev/peps/pep-0530

The Python Language Reference, = X] 8] 3.9.19

6.25 B AE A& 9|
g A E A Fd o] = t &3 (square brackets) 2 = & Al & A1 o] LA e v]oJ & & A5 Th:

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

PaE agd et B aE AN S HECH, 2 USe BY NS SFe Aucld oL AT 4
Utk PEE o9 2649 550 A5 Se %o 2O R go] 7oA T, 1
Aejz g ae Ao AR IS Axedde] AFE ), P aEs Axeddo s BEols 245
T4k

f ey 30

HAa oo

|i= 523 (curly braces) & A ¥ 11, 7|9} Fh< 8] 3t F-&(colon) 0] §l= A2 E g1 g
gagdelet #id 5 2

set_display = "{" (starred_list | comprehension) "}"

@?Jl’%/\“fﬂ ol= A} 7bH A AAE HEd, 2 Y2 i NBaY Ao s AFFE Y
geln B@40 220 ABY u), 1 RA5L A% LEEOZ gto] Fel AL, AT AA

ol e gxel How BEolAt 24ts TAH T

A3 =
Aol Algd of, e A=
o}

Ul Qe (o2 vtsod = ol

6.27 YA t)AZe o]

gMv e gaZd ol FE 3 (curly braces) 2 A2 7]/H o] 2] g ] vlo] & = s U T
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

YA Oaseols Al gAY e A4S B

HER PR A/ ol e Aol A AT o)A ), TAEL A%o|H 2 £802 gho] FHAT B2l
AE2 5L Ao gt 71 7] AR L gA v 2ol B gai tlol 8 8 Agshe vl 7= AT o] 4
ARk BEANA 2 AE ol W ARG 5 Yrks o], 1 719] A% G2 e ubA ee] Fol 7 A
gt

5?ﬂﬂﬂéﬁﬂéﬂ@mmb**LﬁﬁﬁﬂOVWWMMMwwm%mﬁgqﬂﬁHﬂzﬂﬁi
ol Tk, 21 1B BB 2 A A el 2 e o o e el ol /ol el Al 2
94 o 7 el 44 g5 ATk
W7 3590 %7} PEP 448 o 4 -3 A28 GA 2] T aEd ol 29 ol 57,

Tz Ao A, A Q] Sfor 9)ir A ool RO 2 FelF
o) EHAE 2 gich Ao A48 ), FEOIA L 719} 8 AF o] FEoIA £ £ A2
gAYy gl AdgE Yt
235 Foll o sk Al k2 ko] A 2 F3 Al S
stedl, & 7HA Aol Alel g Uth) 54

19
ﬁ
o %
j&

E

[
ACh
r&
rﬁ
r (o
ACh
[>
[m
fo

N
i)
o)
[kl

HAF U (8F8HAE, 7] 2 ol A 715 8l oF
< AAH A %}%ﬂﬁ‘r;—zroiﬁ 7]l th sl A 78
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A (PR T AT o)) g L B ) HlolE S ATt

¥ 38014 W13 o)1 3.8 ol Aol e, DA 2] Azl Ao A, 79 kel H7L A7) 3 Bels o) 914
9Fg14 LI Th. CPythonl A1, gkol 7] 5.tk WA 3 7ks] Sl LiTh, 3.85 6 &, PEP 5729] A] ¢bol whe} 7] 7} ghii ot
WA B7hg Uk

6.2.8 A @ o]€] £33 2] (Generator expressions)

Adels 2842 2oz A 2 A oy 71 At

generator_expression = "(" expression comp_for ")"

Adeole AN L A AV lH AAE BHEU B HBEU FBE A BER SH A
R AT zaﬂﬁqﬂ*qq

Adeely @A o] AHEH = HEE2 AlFd oy AAY _ next () MINEZ E&E W =337
(lazily) Zko] v—LoH?SHD}(?:lH& Ay ol el et wpA A U eh. Zeju 7HE 49 for Ao Yl olHHE
FHA L ZA] o] FAA, LA E A5 L= ol H = A HA ghol A %‘El% 2 3 o] OME‘rxﬂLﬂEﬂ
o] Bl & A o] o] H 2 A ol A ‘ﬂ“ﬁf}iME} F& for AR 7MPF AE for Y BRE ZH AL, M 9E
olEHE oA 7HA 2 ol whEl Zetd S Qlong EAle AT Z oA HUE = gls Ut ol & Eof:
(x*v for x in range(10) for y in range(x, x+10)).

WA shte ARbEE 2 BEAME BEE QYT 5 dFUTh AT UEL 5 4HS BAR

Ay ol e 4] 2HA 9] 7)== A4bs Wl skA] 7] A8, A2 HogH Ay o] oA yield
¢lyield fromZHALS FAF YT

AU ol £ A 0] async for oY await EHAE 2331 v 7] Al & o) ¥ 34 (asynchronous
generator expression) ©] 2+ S U T B S 7] AU ol A2 A v]Z 7] Al olg AAE 2 F=0
o] AL % 7] ol B g o) E YUt} (¥] 5 7] o E] & o] E] (Asynchronous lterators) S 32 3FA| ).

H 2 3.600 374 HlE 714 A el ol B 24 o] =dH sk

re
rr

nﬂx

WA 3704 HA: go]W 3.7 o] Aofl=, v 5 7] Al o)e EHA 0] async def ZEH T eI 4
AAFUTE 3T R =, BE 7 a5 714 Ay olg 84S A 5 st
WA 38014 WA yield 9 yield frome BAAC R FHH 27 zol A 2P UTh
6.2.9 ¥ 3 2](Yield expressions)
yield_atom = "(" yield expression ")"
yield_expression = "yield" [expression_1list | "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 it in an async def 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

Se e 2R R RAEoR Qo yield BAAL Az AN Aol E AL FRAAE 1)

rlr
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ANgE e BAAo s BojE Aqmo] A4 5 AU

WA 3804 HA: d& BHAL Azl AT A olE 3
P EEPE TR JIEPE )

A e ol 8 g thEoll A A 3ok whe ol w5 7] Ay # ol 8 g ul5 7] Al g o] B 3 Al of A
HE 2 Ay ch

AYdeld g7t S22 wf, Al ol 2 &7 olHd o8& 85tk 18jd 1 Al &l o] §] 7} Al
dolg o A Aoyt A olH e HAEE F it 552 uf Ado] A]Z-g Ut 1 A e,
A2 A HA = FHA7MA AP sEF, A7)l A thA] LA S A (suspend) 3FIL A 1 & o] B &] & E A}l Al
expression_list 9 & ESFUTH A SAE v+ A2, ZE X QG AEj7F Rtk S, A Y
HE S0 A AZ2E, 98 3 ¢ E (instruction pointer), U] ¢ AF Al (internal evaluation stack), 2= o] 2] 2] 2]
AEf 7 2P U AlvdolHY WM EE F e S Aol AME uf, T vpx] = 84 o]
A E et o B T2 AAH JAYT = AFUTE AE Tl dE 234 gAY S ANt ES
THE WA= & 5 U Th (BF for Urnext () WS F3)__next_ () 7FAMEE I thA 2 3+= None
JUth 284 &1, send () ZFAMEE AT, A= 2 WA ERE A2E YT

2 A g o8 g4E ZF Y ofF b8k v Ut o 8 i 23S wE4L, s o] e 1Y
o, A o] A FAE 5= AFUTh F LT Ao H2 A Hl o] §] 4=+ yield T Fof] A3 o]
oJof =R & A AT 4 §ltk= Y Uth Alol= F A dolHe SEA2 AEg Ut
2 try FEREY YA A =g Utk Alvd ol 7 (AR 37 00] H AU 7 A A
#]) 3to] d gfo] = (finalize) & 7] ol A7H=] 2] koW, AU o] E]-o]E] & o] E] ] close () WA E7}
TEHo], 7] FQ finally o] AYPHEE 3=}

yield from <expr> o] Ab§E ul], Al FH A2 oJEEEo]ojof YT 1 o]HHEES ol o] E
A AR = FHES A AV ol H WA= SESA A vt2 AEdF UL send () 2 AEH ZE 3
throw() 2 AGH RE o9& Wof 9= (underlying) ©|E & o] E] 7} | F WA EE 23 QT 2202 7
gdH Ut 28X 9}, send () &= AttributeError Y TypeError & YO 7| AW, throw () = AEH
AL E FA dott

Do Q= ol olE 7t &5 ul], A 3= Sstoplteration YAE A value JEBHEE 4= 53
2]9] gho]l HUth stoplteration & 4o uf YA H o2 HAE ALy, A H ol & o] 8 7} Al & o] B &
A= A5 o2 o] oA YUTH(AHE AV o8 7} 3 &8 (return) O 2 H).

WA 33004 WA H ol E ol E 2 Alo] 5L 9 Yt yield from <expr> & F71UH

Ut
A= w4 o] YIRS Lol
] B7]:

PEP 255 - Vgt AU g o] g Thol ol Al #lo]el et yield & F 75}
PEP 342 - A A E A2 o] el 2 S8 T2E A2l o] E] o] APIS} £ S

T4 Y HEE Ak

PEP 380 - | H AV 0|8 2 ] U3t= W yvield fromeEW S =Y, AR AV olH 2 A dS
Al RE= = A<

PEP 525 - 0] 5-7] Alvjdlele] Z7H <ol Al el o8 75 & F743te] PEP 4923 2733 A ¢
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Al ol E-o] o] B WA=

o] AEAME A H el E olE e ole o M AEES A Th AvdelE 4o AL Ao s

488 5 g%k

AV olg 7t olu] A = uf ofgf o] JeE HAEES $E53H valueError 99 & 90 7= A9

9] & of g o,

generator.__next__ ()
AU olE 5ol 4ae AGsAY A Ros 49E 9=
Y & 7b  next_ () WWEE AN o, AR e] d= xH A
02 9= ZAA7EA] o] o A, A3l A Al el ol Bl= thAl DAl FAH 3L, expression_list
otk _next__ () o TEANA EHFYUE AV olH 7t b kS yield 5HA] ¢k FEHWE
StopIteration 9|97} &AL}

ol MNEE HE FAIACR SEHUL, & 50, for F2UY WA next () &=l o4.

generator.send (value)

l‘]o l:l~l

A A Ol A A7 U o Al e

A)
4 None g2 ZE=t) Adl2

A3YE A st Aol E T2 g “E YU thsend)”. value QA= FA = A4 Frol H
14‘3}- send () WA =& A d ol 7} yield St tha @< =8 F A xﬂLﬂeﬂo]Eﬁﬂﬂr S yield
512 911 £ 53} StopIteration & 4o A Yth send() 7]— AV o EE AR EE 522

o, 3 We A= EAA o] flomz, AAb e WE A None & AT of Tl Th,

T O —

generator.throw (value)

generator.throw (type[, 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()
AFd ol e 7} Al AR SE X Ao A GeneratorExit & o AYth 28 o2 Aoy 47}
2 o} 31 A) (gracefully) £ 5 5HALE, ol 8] RHAL, (1 o9 & A 830 2H) GeneratorExit & U
© 78 close = B2 2 Eobg Utk AVl €7} g2 yield 38 RuntimeError 7 %A L T
Adaolg 7t the oo & d o7 ¥, TEAE AP Uth Al elel7t A A TE5E s ofm|
FTEHJHY, close () € oFHFd d& oA 5yt

214 ol

ol 7)ol Al el ol el ek Al &l o] B 2] F2E Ald st e o 7 YlF Ut

>>> 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:

(TH& ST ATl A1)
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(o] A sl o] A A M A%)

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+= ol &=, “What’s New in Python.” of] 1= pep-380 & R A 2.

Al 5] Al e ol 4

async der B AHER FLU AN QS BAA
Fich

M52 A E el e B4t EEH W, W57 Aol e AAE el wE ] o Hae)HE
29 The 2 AA S A E el E f5e] AL Aol gtk w5 AV olE AAE RE %
async for Bol A ALgH e, AV d ol 8 AR} for ol A AHEE & A T A T

Hl5 7] Al o5 Y WM EE F 3tE EE3Hd ol ol H & AA & 58511, ©] A& await T uff A
A ZF Utk I A F, A2 A iR = d A 7R A s S, A7) A thA] D A] S A (suspend)
await ¢ ZFH A expression_list 9 g2 EHFUTH Al olHAANAH, A FAHA =
BEAG A7 EE2dATE SSdd, A W59 A AZE, ¥ 5 2 < E (instruction pointer), W5
2~ ® (internal evaluation stack), =S of| 2] X 2] A7} Z3F Uch v 5 7] Alv#dolge WA= =8 &
AR E await A AP o] A E wl, T vpx] = FH A o] T & ste] R &9 AAH AP
AsUTh AHE Fofl A= ZFAY F2 APS AN ES TE A= S dFUTh _ anext_
7} AHEE Tk A= None YU th 18 A ¢4, asend () ZFAMEH JATHE, 2= 2 HAEE A
Ay

Hl5 7] A dlelE oA, 4= 2342 try FREY oy oA 3 2 Ytk 3HA gk v] 5 7] Al &) o]
E7F(F 2 3 57100] H A 78| A] A F 0 2 4) vto] d glo] = (finalize) =] 7] Aol A A= A koM, try
FZEUY dE 342 U7] 5 finally AL A3 o Ao 4 JdFUth o] -5, v 7] AlY
H ol E-o]E # o|E]Y aclose () € £&3taL, 1 AR 2+ IZFH A E AP, 7] 5 finally
Ho] APHEE 3= A Y2, vl 57 AV #E o5 E A3t o]l E F I (event loop) L} 2 A Z 2] (scheduler)
oA AFYTh

stold g Al o] dS A2l st7] 3l ol HE F 2= o] de}ol A (finalizer) -5 A 23l oF dh=tl| ¥]5 7]
A o] El-o] B g o] E] & WEolA| ofutE aclose () § 3

= sys.set_asyncgen_hooks () 2 S E3A &

olH# olH & told Al o] dul] 52 55 stoldetolA & AFT A YUt Fholdeto] A HA =9
2z &3t of| = Lib/asyncio/base_events.py ©] 91+ asyncio.Loop.shutdown_asyncgens 78S B A Q.

F@A yield from <expr> & HF7] AlF el o8 g A AFEsl= 22 &1 ol ot

=

1o
i
)
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v & 7] Ay ol El-ol el 2l o] ¥ WA =

o] AEAAL WE7] AFalolE B dole e WAEE dgatz], el olE B4e] AeS Aolshe
ol A28 Ut

coroutine agen __anext___ ()
ojgolE B S S|, A 0% Avie ol g o] AP2 A RS AY wpA o s
g Qe w@ ol AU 157 AV elelE Bt anext__ () WA =2 AAE o,
9 olgllolHEoA A Y= AL A None ZHS 2HT ¥H3HE OMl olHE= A st
de FHA7HA] ool Ut d= Effd@‘ﬂ expression_list 9| 3 FHI= ZFE
StopIteration ] YUt v]E7] Al & ol g 7} t}2 22 yield 31%] OJ'_T/_ Ze35 9, 157
FTEE &7 A8l ol olElEo] A stopAsyncIteration A9 & Ao Yth

Ol MM EEHE async for Fxo) 3] BEAFoE TEFH

A3
Ll
Ij—
o
UKo
A

LNW@&

el
d
=e

coroutine agen.asend (value)
oAl elHES Er’# =, Adstd b5 7] Aol g AdgS QG A olH Y send()
WA= AH, o] 22 FE v 5 7] Al & o] Ei St 2 “ELH(send)”_T’_, value QA= AR A= T3 49
A7 gtk asend() HAE7EHF ol EE-L A g o] ] 7} yield 3= thS ZHS HAY A
7l StopIteration & o= & F7 1/]—, H) 5 7] Ay Eﬂ olE| 7} t}E ke yleld 3FA] %}57— Zg3td
StopAsyncIteration & ¥ Uth H]&57] Al o8& A ZAA 7| &5 asend () 7t £EE o,
FS e dE T o] YloeB g QIAE None 2 2 &3] oF Fth

coroutine agen.athrow (value)

coroutine agen athrow type[ value[ traceback]])
oldlelHES E T, Bl 7] Alvd o B 7t Al FA T Aol type B A E o7, AlY
gl o] g7} yield 3 b5 gh& LY SF= stopIteration 2] o= EF Ut Hl5 7] Al el
o|E 7} r/]r% < yield 814 k31 FE 351, ol o] Bl &3l StopAsyncIteration |27} ol
Utk Ay ol gl 7t ddE A5 FA AU THE C 9l 4o, ojdlelHES Ag T u) 1
o 9] 7} ol el ol B & 2] T E Aol Al H Yt

coroutine agen. aclose()

ojflolEEs EelF e, A3, vlE 7] A o 8 7t AA] F A} XM O % GeneratorExit
2 gAurc} uhek 1 o]:o?; o] vl %= 7] A& ol g 347t —‘%0}6}7]] (gracefully) £ J 3t A Y, ]
u] 2E AL (2 dYgE FA 22 EH) GeneratorExit & F & 714, =8 ojglolHE L
StopIteration o2& doFUrth o] &= v|F7] A olE T&0] EHF+ F719 o]

B EE 2 StopAsyncIteration 9] ES oYk whef vl 7] AU o] Bl 7} k<2 yield 3HH o] 9]
o] & 93 RuntimeError 7} A ok THeF u]5 7] Alvi# o] B 7} L vk thE o9 & €27
9, ool EH 8 S EAE #FUth ek b5 7] Al ol 7t A v AF T EE o] in‘iﬂ 3,
H o]oj A& aclose () &2 oFHF AT 3HA] & oo HES =8 F Y

6.3 zzlo]mz]

zetol vzl ol A /13 FokA BB ANE

g% Uth

o
rlo

et £

rlr

primary = atom | attributeref | subscription | slicing | call
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2
AU
=

[
k]
BN
rr
=}
N
=]

(period) 9} o] 5 o] F o] & Zefo]m gt}

attributeref = primary "." identifier

sebolmel e e 7 2

o 5ol AFFLITh o] AAL T 0| BS AWAE e ol EP HEE

A getattr () MINEE AA

AttributeError 2 doFych 12X
o] 2

6.3.2 A Y A 37X (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 "]"

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 stringis 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 &3g}o] A (Slicings)

Sefol 4L AdA AR (5 S0, BAL F
@A ol th g9l BHAl o]t} del ol 482

slicing = primary "[" slice_list "]"

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 = expression
o] P4 Flolt REgo] HUth FAA BEATY Hole AL BE Selo| 2 B2 02 Hol/|E 34,
EEAB2agMdol seto]ldoer i o= dFUTh BHES o S84 e 4, o] B0l Al B
2T YA O Z A st Z o] Seto] o2 s A st Aol - Agthal Ao sk 202 ofjul kg Al A th
(0] 9= &efol A B 2o 1153+ & eho] A (proper slice) & dhv e Z&31A] S o Y UTh
Seto] 49 ol the 3t U th Zebol W (AN ABATAAH L getiten () MIANEE A
3 A) e o] et 2 BEO 2R BEolA = 7|2 Ad YR UL Lebo] s BEo] HofE shite
AEE ZE0hY, 71E webol 2 YREY WHS TPE FEAUTh 1974 o vl Seto] 2 F= Shate]
Aol 7| AUtk BRI Sebol A B M 1 BAAYLTE 153 S o] 2 (proper slice) ] W 8
2 &8 old|, start, stop, step ] EZHE 7} Z+Z lower_bound,

ojx AA (A 2+ AT & Eeh
upper_bound, stride & FojX T8 4l o] 11, w7 £ A 53 None &2 A th

Ry

522 FE AR (18 B0, ¥ W SE gt A B B2 o R 5ET

call = primary " (" [argument_1list [","] | 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

T AEEAA Y 719 AR ol vERd = AR, 9 1S v A sy o

zetolm el 9 ghs 7ot Fole A A8 B T, W d, WA AA S MAE, S A,
Feladadad WAE,  call () HIANEE ZEE BRE AA T EY

AR RANSE TS AE37] Aol ghol Fal Ak J4 wi7is 559 23
#arstd gy

2ol A AAE MAF Uty WA FA A eSof A A A 2
7 i

: A NS &30 95U 20k, 2 719
= b, A7 0SS £ 2 2AE U ASHUTHAEATE R WA B4 v E e o) 23t
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Zow, 3 WAl %S AHEH L, oA 08 AT, &0l ol v AYH W, TypeError o] 9 &
doch. 194 oW I AR k& 3ol AR IS (EVA 0] None ol FAE, X E
A7 Fth BE AL AR 9L ol oF 2 AR G SHES VS o2 2k v LA
ARZFER AGUTh (1RIFEL F57h Ao wl @ wWwk ke PR Th 2, AT S 2L
PAAAE ] N GOR N85 8 G o] AL AAA G WE TFAN BHAUL, BE 1Y

o =
A¥ghe 73 oF & A UTh) whek 71 R gko] A4 A g, o} A v & &%l dolgIEhe, TypeError
o 9] 7 AR T 18X o, A £Re) BEo] &9 X BEO ALRF UL
CPython implementation detail: 732 | %] v} 7} |7} 0] 55 ZEA] oFobA], AAL 2 A3t HH o= o] & 01
o sHEE, 719 ER T E o e R dess A8 & 9wyt CPython oA, AARE
314 317] 938 PyArg_ParseTuple () & AFE3=CE o] A<t}

o]

B4 ARG SEERT B 94X ARE

A
% 3 TypeErrox ¢ o191 S doqu; o] 4, = g4 ) 7Htﬂ—r% HE A AAES 2T FES
Aggyrh (e e HX] gl gow F2).

71 E AA7L P A S o] Foll th-§3kA] ¢Fo W, *ridentifier & AME S B4 w47t
AA] e 3 TypeError °ﬂﬂ £ douth; ol B¢, 2 A e Fe VA E dAES et

g9Mv U EE AR AAE 01—‘312% = (A %‘/\ﬁﬂile Zi=glacagieg

EH *expression ©] & S &0l 5745, expression 9 g o|H HE o] HojokFUTh o] o]HHE
ol 8AEL, AAE F7HY A4 AAE AAYE AFHUE $& £(x1, x2, *y, x3, x4) 9 AL,
vy #E T AJAx I, e, yM 0] 2T, o] A2 M+ e 9 A AAE x1, x2, yl, -+, yM, x3, x4 &

529 25 55,
o] 2 Qg A= A Ab expression EH Ol MAIA Q] 7|9 E A} Holl & o+ Ao, 7|9 E AR (2
2|3l B E **expression QA AE - ole| & BHEh) Ao Agldti= AdYch 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
22 T EA 7Y E QRIe} *expression B HE EF AFRSE Z12 it o] z] g7l wEof, AAZ =

[e] =
. =
ol Eebo] YolupA kLT,

% **expression o] &4 S &l 545, expression 9 gh-2 1l o] H ook gt} 1 Y §-o] F71Y
19 = Qxkd AAH AFEULh 7|9 =7HHEAIZ QA 719 E AR T2 o g7 o2 2E) oju] A stcid
TypeError o 2] 7} @A U T}

EH *identifier o]t} **identifier & AF&3t= FA w7l H4-EL 9% QA & F o 7| ¥ = <A}
O}E—E A2 4 gl Ytk

WA 3504 WA B EES 49 A5 *and ++ A 3G WokEe] w, 9H AAEo] o]l E
al

i (1) Aol & 5 A3, 7= AAZF g A i (%) F ol & 5 A5 Utk F 2 E PEP 448 of| A

A = A5 T

TE2 98 dor|A &=l FA AH g E8IF Y th None ¥ = 55U T o] gho] oA AAitE =

A= ZFHE AAY Foll 2 AF T

wheF 2150l —

AREAL o S JAAEE S AL A 4 T EFo] AYPUth = EF) A0 2 3= g2
FA AT ES AR Aot AYUTh o] A2 AM o Ao oA Atk ZE E59]
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return ¥& AW, T4 =9 WHE e A sHA U
L o}
— =

BA
B & Uch WF 349 WA =S of of 3 A -2 built-in-funcs

W gt oA
EHEALR

FeaAAN: 7 Fe 2 A A2b ARG

FH2 Q2UAASE: U35 ASA 9 G52 BEH L, T A2TAT R A AR
ShibuhE o 71 A 55 o] Ay

Fea QAUAN: 2 FUAE_ call () WASE Aol YUth 2 BE I WAES BEH

o
i)
i
fy
A
ul

6.4 ojfo]= 2HA

ofslol 1 oA 37 o YL YA FAFULE 24 7Y T AT AST 5 AU

await_expr = "await" primary

B A 359 F7}

AR THE A AT 2129 L 2E 2= 9 F
t}:

power i= (await_expr | primary) ["**" u_expr]
T A, B3 P AFAFS 4 F A4 Ao A, QA L BFA AF 0= Fho] I H Y Th
(1710l 3] A 4FALe] ke FohE M S Al Fohs 21 obgUTh: -1%%2 & -1 o]

=)
=]
AFAF A4t2= W pow () 47 F Y AR 522 w2} 22 o v 7t 5y
A2 AEATE G2 FULh 4 A4 UA T Bow WAN T, AT 1
im 3191 43742] 49, 5= WA QA7 §571 ok o4 ASHE T AAAE 2L B& AT ¥
APE 24, B E QAR float = MR 7, float 277F AR U T o]F So], 1042 £ 100 & EF
10%*-2+=0.01 & E8 5t}

0.0 8 &4 % AS5A|F35+H ZeroDivisionError & €2

do Y
(complex) 7} Y3 Yt} (o] A ¥ Aol A= valueError & 427

This operation can be customized using the special __pow___ () method.

6.5. 75A&
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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 A A% BT, A7k SHHE §E 24 STHY, TypeError o 917F B4 F o,

o] g Atz AsbzbE AF A FAHAEAE AU o] AR F AR = AR 0 A Foll = H G o F9
sof Fth ARAF QARG BAZ, 4 F A £2% Qe s FAY AT 1, b
A g AAE Y YT

m_expr = u_expr | m expr "*" u_expr | m_expr "Q@" m_expr |

m_expr "//" u_expr
m_expr "$" u_expr
a_expr = m_expr | a_expr "+" m expr | a_expr "-" m_expr

m_expr "/" u_expr |

C A DAL AAES) FEFYTE AAEL RF ZAAY, B A F50 TR AL A A2 of
G0k o Ao, S G S S e A F ol eItk A 5 A Ao o] AT
2o whe ghe ¥l ADAE BEU T

This operation can be customized using the special __mul__ () and ___rmul__ () methods.

€ (a) A4AE B FAol g QU st A YFFE ol= A% o] ANAE TAA U
U,

W 3,500 7}

/ (W= / /(B4 WA, floor division) 9 AFAFE-S 71 Q1 AFE- 9] % (quotient) S 5

TEFoE RAF UL ALY U2 AT E e, A4 EY A A2 A= FUth 2
At 4 A YAl o] A3l “floor”
o] & dogrh.

This operation can be customized using the special __truediv__ () and ___floordiv___ () methods.
(25 2, moduo) A A WA AAE F A AA2 e YN AE FUT 24 A4E e 8A 3
Foz Wy ‘4‘4 LEZ AA}7L00] W ZeroDivisionError o2& °‘ oYL AAES AT E
AHYTH oA S E0],3.14%0.7 = 0.34 & 55U (3. 147}4*o7+o349}7*013§) 2
AR %f’:}’z}l‘r ‘ﬂWH JJ"“H}EHE‘S R E 2= 2345 SUth(@Es0dUth; 2349 Az

B o
m[m
»
oo
ot
Xl
(o]
°
)
(@]
|o
fu
iv
:
rlr
pa)
rlo
N
D
=
O
lw]
}_l
<
H
0
B
(@]
o]
=1
B
=
(@]
B

labs (x%y) < abs(y) ©] $£84 02 = Zo| X1k floate] 7 Lol = A4 22 (roundoff) W] £of] %] 2 0 & o] o} d
o & £, zho] 4 float 7} IEEE 754 Wi A & =A<l %%%%ﬂﬂﬂwﬁ ~1e-100 % 1e100 7}1e1003}E |7
A= -1e-100 + 1e100 ], X H o7 = 12100 I F &3] 22 td Yt} d< math. fmod () =
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AT UxAR EER At 22 F5A 8 AdH o lsUthix == (x//y)*y + (x%y). &
FUXAG REZE WF T4 divmod () 2FE AdAF ] lFUTH divmod (x, y) == (x//y, x%y).).
AEo taf RERE A4S T8t 2ol Bsl, & Aabxbe dld 28 Y A8 20" (A EEH ol A
ozt ¢l A AFUthE F3q 517 H—H T2 AA o o kAl Ao Uth FA4E 2o E Y F2
glo] A 2ho] B 2] & 3 A2 A A old-string-formatting o 4] A ™ gy T},

The modulo operation can be customized using the special __mod___ () method.

A Al A4k g R A4kl divmod () F s Hago] tisiM s Befs o 9A stk A,
A3, abs () FE A A4 = tﬂﬂsw/\p

£ (S AR T AAES FE FUD AAEL E O 2AFM, B O 22 Pl AAnl ok T,
B A5 A AT A TS e A T G B el A AP A A ol el G ek

This operation can be customized using the special __add__ () and __radd__ () methods.
- (7)) AAbE 2 A AE Sy A AL A T e ez dsg YTk

This operation can be customized using the special ___sub__ () method.

NZE Qe AHe AMHTH IS S50 25T
shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

o] ANEL AFES AR WolEAUTh A WAl ARE F WAl A7 Fol7 u]E 407 A%}
QB2 0 7 Wt} (shift).

This operation can be customized using the special __I1shift__ () and ___rshift__ () methods.

$EBZOoT nHE NZE St AL pow(2,n) £ AS UEASE A0 AUk 950z nuE
NZE s AL pou (2,n) & FoHE A2 Bl FY T

6.9 o3 n|E A4t

Al WY v E A4k ZH) o A e 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.

SAZ AT Sl wEel, o] Af -1e-100 & EFUTE of® F2W ol ¥ AF A& & T2 2P 2 UFYh
2x7byo A&t A5} o ke H a]——?_—%‘(roundmg)aﬂ—v-ﬂ x//y & X—x%y)//y Bty 1 F 4 dFUth 19 A,
divmod (x,y) [0] * v + x % y7Fx 9Jr°}—r7 AEE 237 A8, shel 2 F o] 438 sFUTh

6.9. o]g H|E At 81
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6.10 v| 2

Cohe @, shol Mo A BLE T A4k , =
Ee COE 9,2 < b < c 9 2L BAA o] Stol A9 2L P 0w 9

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"] llinll

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.

Hu s AEA 4248 ¢ AsUth o8 80, x <y <= z¥x <y and y <= z 2 553 Ao
A2y o S 24 i FadvsE AJUT GHAT F 4+ 25 x < y 7 AZ o™ z 9 g2 514
FFUEh.

FAHLCR, a, b, ~-,y,z7]—j——i:_*—‘.0]_17.,0p1,0p2, 5 opN 7} Bl 3L Q14HA™, a opl b op2 ¢ ... y opN
z vz 2AAY e A @ vt Fittks He A9l a opl b and b op2 c and ... y opN
z S ESgUTh

a opl b op2 c7}a3}c7&£’4 oW FFY v E FAIEHA k7 wjEoll, & E°l,x <y > z o] &35}
Al (oFuf o] ¥ 2] = ¢k 2}

—h
o
—h

FeLl krA

(
el

o
)

gy ®

e 9
3
Y
AN

Vv
Il
Il

vV
Il

A
Il
"

rlr

= AAe] e W TFUTH AR So] ZL

| = ol (B3 oteldE Bl ol B3l g2 2=tk 2atar 9l
‘3]'1 C’ﬂ% Eof, AA9 ghell thst -FF‘?.?E, ,_]( anonical)
Sol, EE tlolH o E R TAHE
}% AR 2 grol F-SAAA ol o _J'% Sl )
=z 7512 ot A2 24Uk
o7 Ob]eCtJ AB Fol7| W], 152 objecti e 7B un 52E
() S22 FHsvn Uﬂ X E (rich comparison methods) & T3 3 A AFA1 9] v]
- g, 7]EX4° A euol | o] 4 ol A ™ g Yt

A2 A7 9] oholdElElof 1Whe FUTh TelA, 2E ofol el & 2
& 23, o2 ofolHE e 8 2k AAHA ke B5 v aE e S FUT,
HEALA (reflexive) (£, x i

ko
rr
2
oy
i
:L

2

=

ot

o
flo -
5

)

ol el 4] A <] ghe

TR W i<}

I
o
oy
&
ro
=

tlo oo oor i F Lo

14
o
A
W& gL
o 1o
pA

i o

o KU [y
)
s
rlo
2

N ‘ﬂ"n:l)
o
pa
H
%

R oot 2
Rl oz
rBJ
r

N
v

T
2 1y
=~
X
N
[o

S
—

lo of 22, =N

N
2
i g
rlo _[}011
flo
ri
m

ot X fd
o

S

i)

[N

ﬂ

B

19, off
fEorlr s[> ool 2 ofy
I

e & gor T
-4
r o |

N
[
o

]I
ru]o

N~
-

¢

N
LLc;jgn

(o]
ol > &

1
- —

UJ
=
rlr
)
H
=
i
2
>0
o ol
v
LH
)
bt
d
rﬁ
il
kel
R

N

—

2
10k

(order comparison) (<, >, <=,

>=) & sS4tk
7 55T FAS FF AT vk 2T

o
N
offl B>

v
rlu

o
e
s

Aul
i
o ML
rlr
ro,
N
T,
[>
e
o
otk
o
>
fru
AU
[rtt
v
flr
N
e
offt
ol
R
El
1o

o T
iv
ul(f
o

O
% |

o
2
flo o o &
[>
Anj
)
©
X

N
@
ol

ko

g

=

o M
ol

il

1o

Ry
BlOK
oft

L)

o

N

ffy

E_'Q{J

A

v

=

ZF =2+ & ((typesnumeric)) 3 5 gFo]H 8] 8] & fractions.Fraction ¥} decimal.Decimal
o HHE SAE S, BASsl v B E AASA SForhs A AT W as, 240 e S
Zbe] W57} b e BRI 5] A ol N, AUES] 4 glol Ao (FnelE Aow)
= HFE A ¥ X P
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NaN(not-a-number) ZtE float ('NaN') I} decimal. Decimal ('NaN'") & Edshth & =219}
NaN Zbe] il = AR YUtk ¥t g3 F o2 YE 3 g+ A NaN o] ApA 3 ZA] ghrk= 21Ut
dE E0],x = float ('NaN'),3 < x,x < 3@ x == x= 2% AR A x 1= x= ZFAc}

o] =22 [EEE 7545 438t}

e None¥} NotImplementede= ASFEYJUTH PEP S AZE
operator) 7} o}d ist} is not &2 35| ofstri 1 A RS T},

« Hlolue] Al AAE (bytes Ybytearray o AAEAE) L 4L AV 45 Mg 5 dSUrh o2

E2 8459 7\‘;(]' %} & A&l Al AR Al S = (lexicographically) W] 31 T}

e EIE (str 9 9 E) 2 B9 Y I = FE 2 E (Unicode code points) (W7 &= ord ()
o d3hE }%*ﬂ/ﬂ}\}@ ° 2 vwgyct’
S EERREE P PSS LR )

o AJAXE (tuple, list, range & JA2HAE)2 22 P78 vl d 4 &=, range+= 4 B I E
A48 FSUTE AZ T2 PS5 1Y 5 i s FILAZEOE IE WY tavaie

TypeError & 4o 7Yt}

AlA2E= 33t 84 719 v E AFS A AP H o2 vyt Wi AH o= gutd oz 5

< 3l (identical) 2} A 7} AFAl 2} 22T} A1 (equal) 7 U th. o] & E3) 5 L3 2 A of ) 3 55 A (equality)

AALE $3 8t = At WR EHAS AR

Y Z2HHAEY A A A vl E 33 2ol o] FoiJ Yt}

A do] Zrha vlus 7] YA, 22 Fola, 4ozt 2o, oS3t
) ol

Dmﬂlﬂﬂﬂov‘&»lu}(ﬂle 50, [1,2] == (1,2

~

|
LR

%P

k)

J

ﬁ

e

_o;

r

@

.
o

[0
2 G

R
Rl
~
A
%
A
Il
%
Il
B

S 1o

)
TS HlaE VA= 7(37’7(112}145}
= TypeError & 4o 34t}
set O]} frozenset & AAEAE) L 2L FEF AN E THE FE 7Hol v E 4= Y5 U
o
=

< F2 3 3 (subset) 7 -] A & (superset) = 58 tHAu| W AXAES B ch o] AA+=
(total ordering) S A 2] 3} 4] waqﬂr("ﬂg%‘ﬂ FA™R 1,2 9 {2,3) v HEHEAE, st}
P REFAFOIAE, sttt o 5}44 AT A T FHUTh. mebA, A Al g+
st o] QAR = _,‘%1—‘6]-%] otk (o & o], min (), max (), sorted() o] JF o2 39

_/_\__EZﬂ—'—-B']— 7@-‘:45];(] &S J/]—E qu’]')

Ao vuE I 2459 WA S A F T
C ORI AR ES MR NS ES TASA o7l dl o), 7R 0 E RS A%
ML ERE ALE vhol 2ot A8 AL Bo) ZAHAEL APeothE B A AT 7L g
] ﬂ

H]Iﬂ_‘— WEARA (reflexive) o] of of R T T2 TR F A, ofo

o B Do
_>_m1n ru[n :
o o

(

S o o & 8
-,

rlr ey

k! ol
i)
_9_,
2
m?L
R
_E,

2 F T E 2 E (code points) (9| = £, U+0041) &} A B X} (abstract characters) (9] = , “LATIN CAPITAL LETTER

Ao Y& hEEY =4 A5 23 3] ZE ZAETO R R X] o %7& Bhif ool FE =

JE 4 NDrz ﬁﬁd%‘ T A= F EAE] gl dFUTh Oﬂ =99, %*o 22} “LATIN CAPITAL LETTER C WITH CEDILLA” =

F = 9 X U+00C7 o] = 3k 7o) B3t —v—X]—(precomposed character) Y} I E $] X] U+0043 (LATIN CAPITAL LETTER C) ¢ 9= 7] & 57‘]—
2]

(base character) &} F W2 = F = 9] 2] U+0327 (COMBINING CEDILLA) ol 1= 2§ & A} (combining character) 2] N A2 3 E 5
<tk
A H

TAE ] vl A4 FUIE = 2RAE $EA vl ?;MD} o] & At Al vt A A A Y 5 dF UL & , "\u00C7"
== "\u0043\u0327" = AAYJUT} A F ZxFE o] 22 =4 A+ “LATIN CAPITAL LETTER C WITH CEDILLA” g i*c;ﬂ;tgx] Zg=
agEYTh

EAE S FAF B e Eol A vt H (F, AFEo) Al A #A e MY © 8) unicodedata.normalize () S AMEEAIAIL

6.10. nv]Z 83
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x is y¥Hx == y T}

* W3l )Y A (symmetric) o] o] of T Th thE T2 RS, thaH L2 A2 L2 AAE Folok
gyt
x == y$%ty ==

x !=y&y I=x
x < y&y > x
x <= y oy >= x
* "3 & 5 o] A (transitive) o] o] oF FU T ThZ (B A 8HA] 9F2) ol &) o] A& Sy th:
x>yandy > zWHx > zt}
x <y and y <= zWx < zT}
e ARl =g A 2o Holok Ut ThE wE RHs Y, ok BHASo] 7L ZHS =ojok )
x == y&not x !=vy
x < y&not x >= y(A A A-%)
x > y&not x <= y(A =AY FD)

A g F 2@ A2 A sA A AEPUTH(AE =, Ald2dd = A8 AT A v P2
38 %] 5 Uth. total_ordering () HE O HE BHAAAL

s hash () ATH= BT ABAL SRS oF T Th 2L AR S S 2L ANE 2AU A 25
P Prpt ey

shol A2 o AW FHES FATA G4 UTh AP NaN FE S o] FHL whe g o AUk

o

6.10.2 5w 4 ZHAF Azt

A4 inFnot in-& WHAZ AARFUTH x in sEx7bs o WA o True &, 21384 &S False
£ FUth x not in s 2x in s 9 AL FUTh GAUe Berohel BE g AALED JY
A5l 012 & Aok, GRS B9 L in o GANelA £ D A7k A A AAFUT lis, wple
set, frozenset, dict, collections.deque £} 22 A E| o] S

e for e in y) &4 =3y}

BAG vhol=d B9 B9, x in yEx by BB EAD (ubstring) A A, D)1 04 1 9w
True JUTh BEE Aty find(o 1= LIk W RAAL P OIS AAES FE R AR

HAFH 7wl &, "" in "abc" 2 True & EEFUth

__contains__ () WA EE B3t AHSAFY S 2 H$,x in yEy._ _contains__ (x) 7}
S Ed True &, 28 A oW ralse & S F YL

contains_ () B ARA GAW__iter () B AYHE A4S Y 229 AT,y S olHd
OJEF W] FHA x is z or x == z & T HA S= oW Zhz 7t HEJ AW x in Y*:True %}"11—4‘
%&46—]—% %C\)l. o‘ﬂﬂ7]' E‘—__}‘/‘gé’}-@ in O] A 0:“94 = O] o 7] 7—] OE—AJQHF/}

upRj et 2, Z = A (old-style) o E Hl o] TR EFZ ;\]c@q ChZH AT getiten () 2 Aole
W,x in yEx is yli] or x == y[i] EWHhe Fol opd A5 Addx izt Exeta, 2Hh 2
EEAg d A5 Y3 IndexError 92 & 0,?1_27] ] %J;t A 83 9 1 Aou True 7} BTk
2 9ke] ol Q] 7 sl ino] o9 E ol Aeg HFHUTh

AR} not in& ind EelH RAHo T FojH )
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6.10.3 o}o]tlE]E] ] 2
WAL s 9} is not & AA ) ofo|HEIE|E AARYTH: x is yEx9hy 7} olo]WEE 7} e AR Y

— ]—
, 28] oA O Gk FAU Tk A9 otoldlEEl= id () EE AFESiA 2 Utk x is not y
=24 53 %kgé‘/lip

FlOa“ér&

6.11 =32 <d4H(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 A EWoA], 281 B3 A 0] Aol & —v—(control flow statements) o] A] A} =
Aoz g Ut} False, None, B2E 2] 52210, ¥l B4} AH oY (EAYE, 7, 2l2E, 944,
A3 B9 A (frozense) = 24P Uh. 2 9o 2E g Fow ALH U A8 Ao ARE
4prfoWHE%ﬂ%ﬂHﬂﬁﬂ%ﬂﬁmwwmwaﬂéﬂﬂﬂzﬂ*Jﬁwq

AAR}F not & 2 QA7 AR O True &, 218 A oW False & FYTH

FHA x and y & WA e PRI AR oY 2 e EHFUTH 2187 oy o) e 77
o] 1 472 B4 E YT

A x or yE WA XY FE FFYUh x 7 ol 23S selgUth 2382 gody 9 gs 7t
Fo| 2 A& seEUth

and 2} or o= Z1 & HiEk gho ]‘%1 3 Falseﬂ‘rTrueiZﬂ“}s}ﬂ o1, Al mpA]ubof] Fho] ) X1 Q1AE
EdFol FY ok it o] A EH 27 AdsUh dE s7}tXP°E‘°l "o} Qo 7R Go=
A= o] oF S, EHA] s or oot et e A BT not & A S WrEojofdtE®, 1
A =Fe] B I A A glo] %ﬂ%k(booleanvalue)E EHZUTH(]2 E0],not 'foo' ="' 7lol et False
THEYTh)

m Oko
[kl i)
£
o
o
2y

rlo

6.12 ti ¢ =4

assignment_expression = [identifier ":="] expression

o 9 32 ¥ 2] (assignment expression, W] = “T ™ F 3% & 2] (named expression)” ©] L} “B}c} 7 7] 2] (walrus)” 2t =
FAUTH L expressiong identifierd] t Y st S A9, expression?] gk wiEshyc}.

AREA QAR A T Stk dAShE At A g wd Ut

if matching := pattern.search(data):
do_something (matching)

e AR dd 2EHS A

while chunk := file.read(9000):
process (chunk)

WA 380 F7h: th ] A Aol th e o AkA| & W) &2 PEP 5728 = skA 2.

4 2}% 7}u] x]-4= A (automatic garbage-collection) 2} A5 &
AAHA W HESO| A5 5L Mot A% 2E 54D
A e AHE 259 BAE s

5 (free lists) 3 T 2~ 3 H | (descrlptor)-J FAA A w2, is ANAE
BHo 2 AEE ), o= Wl o] 4%k AAE

6.12. o =94 85
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6.13 =7 313 2] (Conditional expressions)

conditional_expression = or_test ["if" or_test "else" expression]
expression i= conditional_expression | lambda_expr

27 EHAL (W& 4 3 A4} (ternary operator)” 213 B H U TH BE sho] W A4l A 7hg ke L%
98 2z

TAA x if C else y= HAxthAo| 24 C Y = FFUTh C 7k o™, x 9] gho] Fal AL 1 gk
seFUTH 284 2od, o e T8 T 2 AAE TSI

274 2@ Aol th3k o AHAISE W& PEP 308 & X 5H4] 2

6.14 Zt}(Lambdas)

lambda_expr = "lambda" [parameter_list] ":" expression
2ot 2942 (W 2 gt & 4] (lambda forms) o] 2t3 2 FUTH o] & ¢le & U= ol AHSF YL &
Al lambda parameters: expression &= &4 AR E ZUtTh o] o] & Q= AA = o]Z2 A HYHA &

AR A 52

P e

def <lambda> (parameters) :
return expression

w4 5 2] 2
o] .= H]] ©] A (annotations

flo

St Aol AAS HAL. g B340 7 whEo] A Sk = E 7 (statements) ©] Lt
= 23T 5 gl Y of It

~

6.15 332 = (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

glaEu H dasdold R ufE At H 4% st duE 2dste 24 &
FUTh 7&9 Zoje HR0 = 284 Aedunh AL %5011/\ LEHCR

o) 2B 2] 2 F (asterisk) * = ©| Bl 2] & A 3} 7] (iterable unpacking) = EFH Ut} 3] A A2= =
ololof Ut I o Bo] FEEY AA2E ST, A H A AHANA A FF, el2E, 3
Z3g Yk

—_

WA 350 71 234 EF oA o]HHE A 7], PEP 448 o A H| 22 A AH A5

Eoll B+ g3 = @Y FZ (single tuple) (&9, A FE (singleton)) & T Wi - Uth T2 BE Ffoll=
A = ULl Z B dE7 e dd I FE2ES UEA G, 2 x84 S Stk (1
S22 05, W 23 A2 AMRSH4 /\13 0.
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shol e A& N e 2Ho2 BAA he FHUTH ) g Fohe 59, $ule) gho] HurhwA
7l _Zr_% o

= 25004, 284 2EY 2ol 22 AE] AU R ol Fai Ayt

exprl, expr2, expr3, expr4
(exprl, expr2, expr3, expr4)
{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *exprd4, **expr))
expr3, exprd4 = exprl, expr2

6.17 A4t7t S A9

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).

v, | ‘H AAL ofo|HIE E] AAME2 BF 22 $ATHE 2 vju AMA A3t 24 A A
LEZ o] o] 2 ©] 7] (chaining) 3}+= 75 ZE5 U T

CRE: EE

(expressions...), @ﬂ(blndmg) T35 2 7284 g AE UgAaZy

[expressions...], {key: value...}, | o, 948 tgya&g ], g =g o]

{expressions...}

x[index], x[index:index], x (arguments. | ABAIHA, E£8o|A, =, JEZHE AFX

.),xX.attribute

await x o]golE ¥ A

= AEAT

+x, =%, ~X %k 2, B|E NOT

*Q,/,//,% ZA FE ZA A A=A U ;(]6

T, SCEL T

<<, >> AlZE

& 8] E AND

~ H|E XOR

| H] E OR

in,not in,is,is not,<,<=,>,>=, |= == B, WA AALe} ofo| Wl E] E] AALS &g T}

not x =2 NOT

and =3g] AND

or =2 OR

if—else ZAEAA

lambda 2o 254

= Y =

SAFAF AR +x £ Q2F| 2= 4t&o|Y HE A & AR T oFslA AR &, 2+%-1 £ 0.5 Ut

05 AxxE £21E =g = ASE UL 22 $AeA7 448Ut
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CHAPTER /

<= (Simple statements)

simple_stmt =

71 5@ &
24 2 %S Abstn
o A = Z A A= None
OE AR S EtE 1

expression_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

= starred_expression

ol AnEEos 225 shte] Sl U=

Y3 AU, (BF) ZZ A A (procedure) (2] 1] gl 25 B8 S+ ; vl
HeEHFUhE 2=317] Asl (Eﬂ—r—'—‘;ﬂi}ﬁéﬁi) AHEE U 294 £9
= E27F A5

89
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ERY 2L G BR4Y 5 Je) BRY 222 g Tk
3}y B =of A, ghol None ©] oW, WA repr () f&—’F% AHgS EAME 2 ke 1, 28 A 2 ARG
= HEY Fo BE o2 U (27 None A W= I3 A QFotA, Z2AA T2 oW 8%
W= A sy,
7.2 QY&
Y EL o] 2L gol () AZetw 7hd AR} o= HEY F2EL 24T
assignment_stmt = (target_1list "=")+ (starred_expression | yield expression)
target_list target ("," target)* [","]
target = identifier
| "(" [target_1list] ")"
| "[" [target_1list] "1"
| attributeref
| subscription
| slicing
| "*" target
(attributeref, subscription, slicing &) % Ao+ Zzloln 2] AHS BAA L))
YR BN B (040 Shpe) BANY 55, YFR Re)H B2 £5 gled, T JLE FE
o] BHE o Atk AL /1AM 2) 9 gk FokaL, DB N 22X 0, St A3} AAE B BE
7} 7to] T ) g o,
e B2 (52)9 Fejol met A7 A O FF ULk glo) bl AR AR (JEYHE FEU
Ausag ot £ekol4) W, 7 AR 7L A5 A 0 % o) S s opw 8131, 27 o] SHIER of A &
2483, tiol WolEol A 3 gow g g dod $ Atk I FEo| FAGE FHET B
ahﬂﬂgzzﬂﬂaqﬂqﬂﬂTﬂﬂwE%@ﬂ%ﬂﬁ%i@ﬂg

ANEHASE, B5Y fBER SHRY 5
CEETE RN

N/
J}m

o] off ~E] 2] 22 F (asterisk) & o]
Fe: AR Aol % B Al BEo
ololoF ik ol el el el A& %
EH‘Q%HE} olE £ npx
ol UM JEE=2 FAH

Q1 B4, “A~BRE (starred)” B} o] 2kl & H U o}, Shut
2 0] W op st 22 o] FES Al Eete
o Ao N Q BEO R, AEFE B} oo L} o =
28 E B FH o e gl E gyt
E‘rE ERZlo g U Th (o] Bl2E= Hlol e

bt >
ofr

i

N
S
Lm[n:émlm ol

lo gl

1)
L)
flo b

Ir

flo ;&9 r

30
fy

>
i e
N
N
lo

24 4yo T o

5
1o
ot

52 AlFste olHe £

4%1&

&) Jau’
Y

to I
fu =
oo XN,
o fo

oy

LU
L g

o

¥
8 ox

I

[o

fn
[o & @

=2

=

hias

ot

v

0

;‘.:
&
fu
ox
2o

shto] B} 2ol
- B 0] 4

- :LO]
2o

&
2
1o
2
o
o

m
©

i =

nﬂa
B
~
o

l(f

ot o,
2l

ry

>

ol
- A
<

9= global Y nonlocal ol 533}A

Aloll 29 Yt

OI"_]rt
A3

[«

]
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- 2R koW T 0|52 A4 A Y o] F FZolt nonlocal of o3 AR E = L o] 5 T3
A AR AEF Ut

]Eo] oju] A= o] o AAAF UL o] AL 7|Ee) AAH ] Jdd AAY F=x 357109]

2 mS ol A, AA 7} AL 6]"?‘_1 w227}t ‘ﬂ—‘é'ﬂ 3} 2} (destructor) (ZF o) 7 TEHEE

AsYrh

[*]
o

=

P

2849 ke TR o] AL U A5 =7
o ok © W TypeError 7} o]t} j_oﬂj_ﬂlxﬂoﬂ_'_o]x]
1= ﬁié?'f“/]i}; S sl 4 gopd o 9] (X% AttributeError

59

N ode @ ®H [
ok
[_EL

lo N m fm N, e I—ﬂ

A AA 7} e

2 (right-hand side) 3% &

d=dfeg AT =4
A

L
(% |
@
=
sl
5
a
)
A
iu)
m
N
20 |
T
G%om

I>’ mﬂl
ML ko
[ BN kr il
2 oo S
[m 2 o> [

x = 3 # class variable
inst = Cls ()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

o] property () W01 3 ZZ H E] (property) &} -2 UATHE oJEHE 282 g

2e] o)A AT, ARGE A AR 2
Aelsg 747 FEo) A& DY eheb &7

u a—=

EU Q
dofUtt (M B 23 HE A Al g th &
A
7

zetolw 7L (A e 2-2) wid AA W, A B AT HE = 39 7] @ﬂig’ﬂx_ ﬂoloio]td‘—l—,
mgol 2 AME AT HES AA “H*’J?f}" J/dol 8 < REES 2 3FUth o 22 A<
2= 7129 71 RS HAE o= QAL (22 7Y 717 E2AA e B A AR e A
T dsyth
AHEAE B o AR A, A-RRJAAR  setitem () WIANEZFEZEH YT
« BHglo] setoldojd: Fxo mejolme] A4 S FAUTH (F2E 2-2) 7HH Al A A 7}

thetol ftuth tidE = AAl= 22 Fo A da 7”11]"]:?:}14‘:} I ok, EA ST o135k A
2849 = FHEUTH 7]%%}%0-"}/\]34’\-4 doltt. A2 A7t HoA UL & 5 o=
Zold &7k e, A4 4 Aol vyt 28A 4o BAZE= 04 AlF29 Hojyt
2 Abolof| S0 7k Fhol AU ntA o2 AlFA AR o] StolAE HYH = A AR
WA= E 2 ok ‘ﬂ'ﬂ /\]ﬂ/\ﬂ' &) =hgiot o]x9] Aol Y = A2 Aol thE
T AsUth

CPython implementation detail: & ] & of A, E]rz'l-g] THS 24T A AL, FREH TH2 IS

A BN A AR 7] wh ol olle] W A4 D AAAAE AE g3 AEUTh
AL T 1) o7} w2 F el

FAIA( 1multaneous)’%1% (=2 S0],a, b=Db, a=
o AHA oA FHES AZFNN LEZ o= dojLhA,
[ )

WSE ZBFYUD GANE, g W58 E %3
e E5S 4 ARE FHUTh o8 Sof, T 2L mRIRL [0, 2] B AAFUTH
x = [0, 1]

i=20

72, YYE 91
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(o] A sl o] A A M A%)

i, x[i] = 1, 2 # 1 1is updated, then x[i] is updated
print (x)

o ®17):
PEP 3132 - 27 o]E]2] & A 97 *target 7]5 ol t 3t 14

N
N
o|N
g
flu)

0
r-lu

(Augmented assignment statements)

SE TS T EFNA olF A i dES FA= Ad U

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)
augtarget i= identifier | attributeref | subscription | slicing
augop = ny=mn ‘ w__m | Wx_—n | n@:" ‘ n /:n | "//zu | nog—mn
| nss=n | Neg="m ‘ ne=" | nA_mn | "|:"
(A Al 712 0] £ Aol zetoln g AdS HAA L)
g B (AN YR TE el A Qo] B 4 sUth B B4 B0 e 7ok, 5L 9
ARFE Aol Y] Fof Wi o] @ A LS T, Aehe] Bho] 1 AHE YTk AL 24 &

Wk ghol 7314 Ut

ol

X += 1ﬂét%%ﬂ1‘ﬂ§;%x = x + 1 AF A &5 e, 383 22 29+ oy wknj et 2
FE FUth FEHANAE, x 9 g2 22 Ak 2y h £33, 75 ufl, A A A4S A 2} (in-place)
oA =Y, A AAE HET IR o Y37 ks, oA AAE =4 ohE Qv gyt
dut Y= 2, SE UYL Y S Fat7] o™l FHY S FRHYULh A& 0, ali] +=
f(x) EATNali] €2 oh, £ (x) 9o & 7ok, QS s, vpAgoz 7 A3E a[i] 9
oAl U

e RN T2 05 B2 tYdts AL oY= 3, SRt &l 93 g2 dul o
Z2 oz AP Uth AR g, Azt 5272 7MeAd S Y s, SR U W Eol sdFEE
o] AAre Auk o] W Axba} 5yt

7.2.2 o] o] E H v ¢ (Annotated assignment statements)

o o] A B QL B BN, Mg} o EFRE ol H o) AT ST 4 e T ES BAE AT

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_expression | yield expression)]

Auk ol ) £ The) ol e 24 shtel epAEk HPH k= Y

BAAN BEG 15 2 A, AL 2E 202 0@ UL gol THAF SUY
WY EES oJEFE _ annotations__ o AFH =T, o] o]ERE= (T uF/HE F 4 Q)
A ol 55 o mH ol o E FA 7= e g Juth o] EREE 277} st 1, 2
2 250 AP A& uff of i H| o] A o] 7&?*4 o8 HAFA sl Pt
g B 2842 &, ol cEH o] dE FHa BE 2T 2o e AAT gho]l Tl A A v A 3H A
gy

T 1w B\
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o) o] W4 2T A of o H o EH T, o] o] B2 1 2o A A A (local) YT B 2T ZAA o
o] T3 A At A= A gkF YTt
ol A5, o H o EH Y2 (A AT XollA) oJH o] Fha F3817] Aol AA S 5
Ttk md4 BAs A% $H0] 25 Qo dnmeee B9 g Fohed, vAn
__setitem () o)WY __ setattr () &L A=k}
o B
PEP 526 - W4 o] ;6| o] A
O H| o] E 3= 1
PEP484-3 3l AA BAX &
Skl typln BEZ St Al
WA 3.8004 HA: oA o] =g o] 3 Ze 3
o &, (BE G FEEINT L) dF A A 011347} H""@?ﬂ’\qq

AL BN BAFHE DA, AR (B2 ARG QLU A5 2T FL

7.3 assert ¥

assert &2 = 2 713 of] Tj ] 7] o] A] A (debugging assertion) & 4+ ¢ 5F+= H 2] 8k W o Yt

assert_stmt = "assert" expression ["," expression]

7reb3l H e, assert expression 2 th23 S5 3HUt}

if debug
if not expression: raise AssertionError

449 3, assert expressionl, expression2 = U3 EE3Ht}

if _ _debug___
if not expressionl: raise AssertionError (expression?2)

ol TS e debug_-»]-AssertlonError 7} e o2 YA MS4EL e 7tk AR Y ok
AR FHAA, W My __debug_ 2> IHHA QA Ao A True 0|31, H A3 7 S PS of (B3
&/ -0) False ?qu/]’ Ao Z= *g/“ﬂt A Al D H A3} 2 = W assert w2 A TS
WA GsUTh ol WA A A @AY A~ FEE XTI FaTt gl FYFAHAL; 1AL

sEl Edo] a0 QR E 2P Th

__debug__ o et 42 31 &= A st o] & W) g2 AH e g7t LS wf 24 F U

&

7.4 pass &+

pass_stmt = "pass"

pass £ dnull) AAIUTh— 4D w, P A% oA gtk YA O Bo] BRI
FAH T AL g2, A28 AL FEE LRI Y5 UTh o & o

def f (arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.4. pass & 93
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7.5 del &+

del_stmt = "del" target_list

AR Dol BB WA T} ok Wl L3k AR H 02 A FUTh A AR AFES FAstE T4, of ]
39 71 SlE7} gl U,

B 559 A= 4 EAS FqA LEZ 02 AHFH o2 AT YT

o] 59 Al = 22 IE EE9 & global 2o 1 o]F o] TAd=Aof het A Aoy A A o] F & TH A
ol59 AZAE AAFZYLE olFo] AZAH ] A ko™, NameError o 2] 7} doj gt}

OEZRE Fx, A BT HAM, Seto] Ao Al B E Zetoln g AXZ AL Ut Sehol 8 A7
= gt o g £ o vl o]l AE Yot A T U (BHAI T o] AxRA}F &2fol A == AA 7
sHghyoh.

WA 32004 WA Aol & o] 5ol THE EF A AF HFE 5= A AY o] 5 3ol A AHA|8h=
2l

o 5 2k=| A FgkuiTh.

7.6 return ¥

return_stmt = "return" [expression_list]
return< THALE ZY2 oo SHE F¢7F okl 5 Aot FHH o e & Y5 U Th
ZPA FFo] Jod g Fokal, 134 oW None 22 XS YTt
return& 284 B5E (£ None) 2 HH& o2 S| A, A9 S-S =
return ©] finally A& 7} try BoA A7 HAJYUYEE gtl== F
Aol 71 finally do] A3 r}.

A g ol g gholl A, return &2 A& B 7} E55-& 7He] 7] A, StopIteration 98 & 4o Uth.
return 2o A F 5 = 7k (Yrhd) StopIteration 9 "“"421—01] o122 A FT o] StopIlteration.value
e HES F U

H 57 AYdloly FFolA, ¥ return 2 Hl 57 AYdHoHT EYSS &8y,
StopAsyncIteration o8& oAUtk v 57 AYd ol oA, Ho] YA ¥E return &

4 elE gy

7.7 yield ¥

yield_stmt = yield expression

yield & yield 334 3 g w7} QlFUth 55 S hyield 2@ Aol A BR 2 o= ET & A7) 96
yield & AF2 Ut} ol & £ 0], yield &

yield <expr>
yield from <expr>

TS 2L yied BB A BAET S5
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(yield <expr>)
(yield from <expr>)

yield @43} F72 A 131] olH T4 AT wj vk ARE-H 3, Al El o] § 39 uh] of Al vE AL
S o) 7F Ank g Al Al e Ol FrE WEES ot e yieldE AHSohe Ate s S
[e)

£
yield o] 5ol thak A Al A G L= 3T A (Yield expressions) A2 318k H U ok

=]

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.

O33R ko raise+= o9 AAZ, A HAl 2349 gHS UL} BaseException & A H Fd 2}
Adaddaojop et Zejad, o] A" Aas BT ol AR} glo] Feag AAHAE B0 A AHEH
Ytk

ol 9] 2] F (type)- ol 2] AxB 20} Fef 2T, Fh(value) 2 A 2|2 A YL T

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
instance. 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 exception
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

ol &) A= from Aol None & AN A YA Ao 2 SAA LD 5 JFUTH

>>> 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

oS0l that o B HHE of 9] AMol A BAR 4 917, ol 92 A et Aol that FHE iy & Ao
9% Ut.

WA 3304 HA: o]A| raise X from Y oA Y & None ©

o
WA 339 F7}: ol 2] 9 (exception context) 2] A5 &8 S A|$tE 4= = _ suppress_context_ O E

gHE

Ko
i)
it
°

7.9 break ¥+

break_stmt = "break"

break + THAOZE for Ywhile FZo SHE AW YERE 5= AdFUth A9 I F2 Qo] gy
Fx Ao FHHA = EsUTh

7V 7W7bol A EY AL Qe F2E FEE, L F X7 else BE 23 lohd A H Y Th(skip).

for 2Z7} break 2 22 H W, 22 Ao] AL AA S S A U]

break 7} finally A& 7} try BollA A7 Hojus & e s A$, FZ2HE IAAZ Hojyr] Ao
I finally do] A3dF U}
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7.10 continue ¥

continue_stmt = "continue"
continue + THALZE for Ywhile FZ| FHIF AT YEG 4= 55Utk A 1 F= 919
G 2els Ao F A AL GHUTh 7H 7kl A S AL 9k T2} Th At 22 dojbE S

g o

continue 7k £inally AL AR try Bl A A7t HoIE R BhE & F 9, T FE Ao 28 A 2317
Aol 71 finally Ao] A3}
7.11 Y Z 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 | "."+

1. 258 3, 28ta, B8t 27|33t
2 YRE (inpore) £ 58 £7m A9 ol & F7] ol Eolt} o E5-2 e T}
Babol (AEE Ba%) o2 /19 4 TR, v 7 Aol WEo] AT E Bol oo weE AN, ¥
GAE= ol ¥ 2 3 Yt
A DA, RES 2 2 ek A0 AR ARGS9 4|28 o i AHOIA o} F A3 47 o
=, dZEE F =AY TFY WIS RESH YZE A 2H S ALEnpo|2st=H AHSE 5 3=
BE Fo| AfAME At 5yt
SAA EENAFTHLRE ¢ EAAY, A 7HA F SR o &2 A o] F F3to| AP Yt
« 2F ol Aol as 7} 2, as Aol 0 o] B JEEH RE| AP AZH T}
o Th2 o] 5o AARHA &, A EH = BEO HAAY ZECH, BREY o]0 Y2EH = EE 3t
FRE A o] F Ftel A2 Uth
s AXEHEREO ol BEo] oty g, 1 BES 233t 249 7 A Y o] 5ol S 7]
Ao st FxrE A o]F F AZF UL dXZEH BEL AP Ao 7| Hrh= &38| Ht3hH
o] & (full qualified name) 2 3| A M| 2 T o] of SHu T}
fron e o H HYH AAE BT

. i g
2. oW, T FY AR BES YEEFE AL NES TS JEEH BEAN L ojERES
Al A AR
3. JEYHEZ} IAH A 4O W ImportError & Yo Ut}

711. Y FZE (import) ¥ 97
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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
AH-g- ol :
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

[k

HEAEe] B2 2eh(x0) 2 uRH, RE0| W RE 37 o 25| import o] $3& 2mme
A9 o] F7kl AFF ULk

Bl ZoH TN o) 5 (public names) = E&°] o] 5 FHolA _all__ o]t o] 59 MTE AAIA
AUt Y=o Jdotd, ZAE Y Al A xojopdtEt], 1 REC] Y3 AY X EF= o] FEY YT
_all_ M AT ZFESEF IMNEAFHILREA SAS ok FUTH __all o] A= X ¢¢omH,
REY o5 FAA BT = o5 F, BE FAC_)E AIZSA e EE ol FAE HAFHUTH
_all_ 7] APL A A & 3] of 5“41’/} o] ALY HALZ T X AA APl G 7} obd FEESS ==}
A HAS= AYUT (U 2 250 dXESL /\}%U}t glolB g g E).

AXEQ JId=7le HE] — from module import * —+= BEE FSFIAZNFSE ULt Fday g4
Ao o A A8t = Al =& SyntaxError 5 4o YT

YXET REZ AR T 52 A0) o] & (absolute name) = A A& F 2 += gl Utk EEo|v 37| A 7}
o2 371 A <ol =E wf, 22 49 1A Well A+ 2 7] A Ol%% AFT 28 glo] Al g2 E
(relative import) & & 4~ Qls5UTh from ol ARH = A7 AU BE ol 2o+ Ho 2, A o]l
AARA FaE FA W7 A AFE Ertvt ALY etrtof stk ]1 AT 4 dF YT e A2 o]
O‘ZEEO}bE%"] A3 AA A7) A E SFUTE F R H2 s 1 A ¢S A S AS

UG A Ao 8 F o) £E2, ST 24 picg A7 490 e wEAA £ron . import
mod £ A3}, pkg.mod & YZE A H YT} pkg. subpkgl Sl A from . .subpkg2 import mod
Eﬂﬂdwmwsmmwzmﬁglg S R T A QE el B 48 714 ) 9 Ao

rlr

RSNy E%%% sHor dAste & 22U ES A938H7] A3 importlib. import_module () ©]

Q1 2} module, filename, sys.path, sys.meta_path, sys.path_hooksZE A} o|HIE import & A}

NEISICR

7411 FX &

Mgl A A obd st e 5 e

rlr

FA E9] FA 2 dojoll A of= WAl E AN A A HEE
= d

AdUrh 2 750 FF0] YT = WSt}
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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rlf>

==
==

r]r

FA E2 259 AY Aol vehoF gyt F4 & el g 5 3
E 52 E ¥ (docstring) (A THA),

FA EL AFRFoF St U3 7| 5L annotations YU THPEP 5632 R34 Al Q).

gAgHd 7sEL A8 FFolA 3o g AAF YL o] BE
°ﬂ + absolute_import, division, generators, generator_stop, unicode_literals,
print_function, nested_scopes % with_statement 7} TEFH UL o]AEL JdogEQY g
A EsE 3, 24 A TS A AL Q7 dEdYTh

FA RS PAR O A Aol A4 T R Ptk B 2HEE] g ujo] hA WP L FF 02
FEPPES ES %@;%HD}. A 715 0] Z2E A] b= (A2 o ko] A ) A = 5 B
7hestd], o] A9+ A7t RES UEA S F A5t 28 AF S AP AF o Z v HA 5

S4rh.

A Zrpe}, AL oW 7% of
OlotﬂﬂJ}Ol}\]ﬂq]E{E _gl

i)
)
2
_}ll_nl
Mo
tlo
oft
:oé

ﬁ
o
M
i)
(o
k
2o I-
ok
rlr
oM,
o

o] Aels| o] YA B, WFFA Fo] A R /)5S EFFHL

AP AY AR AP HE YEE RER ZHUH: BF BE_ ruture |, Fol AT o
913, A4 Fol AR = A Aol AwA Pew dw ey
S

FA e 24 ZE MO 5= W & exec() $compile() £ TEWA AILHE ZEE,
NNEAC R, F4 2ol AR A 2HTA NEE AHEFUTE o] AL compile () o & A% e
ZFE Aol & 9 HAA L.

t3td Bz 2F2E A 9 e
HzeH 7t -1, APT 2T HE o] Fo] AEdg Yt
2IHEZF AP H o] Fof A = 3k Al A ol 4

o B7]:
PEP 236 - W) 2 ] _ future__ _ future__ WA U Z0] o] 3+ 2 2 2] A<t

i)
et
Ho
N _I
o
v
u

712 global +

global_stmt = "global" identifier ("," identifier)™*
global B& @A TE BE AA o] 485 = AAQUTh HAH AEAS0] Aol o= 5% o] of Frh
S YUt global A §lo] A WSl s 7Hel 2 o 371+ AR global §lo] A Mol g

sk AL 2ok gk
2 Pe FE BEOA global ¥ %o 54 4+ gLt

'Ex‘% =
global ¥ol hAH o] 55 A5 for 22 Ao] B2, S 2 (class) B, 4 R, 4R E

ey
(import) &, W4 ol 8]0 4 0% 5 o5 4| gFolo} gt
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CPython implementation detail: 3 2] £ & o] o] A|FE9 Y RE FA|SHA YA T =2

F83HA Holof st=dl, v Y FHLX IAES AN A U 221 Ju & o3 glo
=YYt

zZ 2w e] Fo] A}gF: global & 3hA o T ] A| z}(directive) AUt global E3 2L A% =

Feovt 8Pt 53], | exec () 3]"\i EwAE oY ZE AA o] £3H global 2 1

o
=2
P
oX,
i1}

S TE BEolL AL 24 B, 18 BAe] R T QA A5 52 L I

global ¥l 92 A gdsUth eval () FHcompile () FFEE UPZW}Z] AUt

7.13 nonlocal &+

nonlocal_stmt = "nonlocal" identifier ("," identifier)™*
nonlocal —Ev—% g d AdAE ol DS A9 stal 7P 7h7kol A S s 2T oA ojn] A2 H W E
ZH 715 RbEUTh o] A2 SR8, A4 71 55 o] A Y o] ¥ WA AATHE Ao| 7] wj&
AU | EHE A S A (2 Amm oo A9 A el B AR 4 B
ek
nonlocal #o] U H o] 552, global Fol 4EH AEHAE 2], S8 2T LA o] A 35}+=
AAEL 7t Ackut FUth (A Aol of® A3 mol W o] A ofet sh 4] Waka}| Zyh.

nonlocal o UEEH = o] &2 A
o B
PEP 3104 - u}Z 23 32 of QL= o] F 5ol g YA A nonlocal &9 4.
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CHAPTER 8

&3+ (Compound statements)

BYEL O BE(Y IFE)S TFFUT o8 PO 1 e RS APo) JFS FAUA
o gt DErel EAT ©, AA HHES 2R 2L 5 7L AT, QAo BYgRe o 2o
23,

TA %%—‘é—-ﬂ Lol Hel try & 9] A2 7
= FHO 2 27]8ke}t vho]d 2| Al o] A

EEEL LR g
YR e St 1 o4 B 2 LT Uh AL AH 9 A9 = (uie) 2 AP U 54 B 4
ATEL BE 2L Soins] 252 BoUth 4 UL SEaA A¥H = AR A4Sl 2ELR
Zuth 29=E 2 3 Alojs & 2 g IF AUtk A= ST BE HoIA 2L Fol Ay
geom peld St 2 0140 e R 4 NGtk B Irkg S0l Sol2 7] € shiv 2 ol 4)
EFEASE dHUTh 04 T FHR YD BYILS EFT 5 Gk e 22 AL Snp=A
Fed], Al 2 Azt else Bo] Yrhel ofd i s Ao £3H= BEsEA 7] WE YY)

’if testl: if test2: print (x)

o Bool A Av e FEUT H A ARAA, e} 2L oAl princ () EEEL BF
A A} ol shrbe AW A etk Aol ol s of gtk

compound_stmt = if_stmt
| while_ stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

| async_with_stmt
| async_for_stmt
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| async_funcdef

suite o= stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt

stmt_1list = simple_stmt (";" simple_stmt)* [";"]

5] @ NEWLINE &2 E14 DEDENT 7} 1A E WE ol F5d oF gtk =3, A kst
Add 5ol Y == AL F (e 7IHER AFE7) tﬂ%%oﬂ 55 gl Yok A% 2= L (3
ool FHE if wol g2 He Ae 872N ‘w2 d (dangling) else’ ZAE 2T Th.
FEES A hol £x AECIA Yot P FHAEL 4 WS WS ol $E2 TojY gk

iF RS 2AR Ao AP UTH

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

Fo 5 AL WAT W7 THAEY ghS b etz a4 P 2s shke] 292 Ad P

(F AR A= =2 A4 (Boolean operations) M AS HA|Q); 18 t}2 1 A EE A3} (28
Ieif 7o e ol R s AFH AU o] FA A FsUTh. B @A S0 AZlo|H else 9
2P EZH( G THE) A Y

while B @A 0] ol Bk AW R s v A U
while_stmt = "while" assignment_expression ":" suite

["else" ":" suite]
O] AL A S WHE AR AAbstal, Fold, A WA 2 ES AU 28 o] AXlolH (S5 H
AR $5 J%Uth else o) 29 E7b(Arkd) AYH 1 22 & FRTUG
R WA 292 AR & break BL else A& ARA G 22E FEFUTL R WA 29 =04
AHE = continue BL 29 EQ YA HES AYm 7 23 alo AALZ Solzhyc}

for B& (FAY, FE, P28 22) AA2 U THE o HHE AR 2452 olge o] =5t ASHY
T}:
for_stmt = "for" target_list "in" expression_list ":" suite

["else" ":" suite]

ek gro] el AU o B EE A7t vekok Ut expression_list o 2342
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olejglol B 7} vhE o]t 2® thy O]Eiﬂ]O]EV}Zﬂ*?‘FP % utth olE #l o H 7t EHFE AU E,
. o2tk 7 ¥ °]"41‘?J«1 EFA YT S HAL) 07 B BE=o
RS0 /\z 25 9L (o] B & °o]E 7} Stoplteration & do 2
T SA DA T, the else Z* 2 EZHQITH) A R 28 FEH U
A @K‘H 2 EoA AP H = break £ else A2 AP SHA| 9FaL 72 A AR 29 E ol A
AP == continue & A EL Yz —‘T'—-E'—% AL o 5  Th 5o led
else A2 7Yt}
for-FZ = B2l B9 WS AUt for-F 2o A EA o] R AEE 234, 2 Wl
A EH"‘Q HeE= BT HolFUt:

lo lLI

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

G2 F3 A5 232 FRA ) AR A BA A DL vloldere, Fo) <3 23 99
dojux 4L = Ad5UT 3lE: WA &4 range () = FA2Z9 for i := a to b do 9 EHE
T W=t AEde 49 O]Eifﬂolﬁ =HF UL dlE £91, list (range (3)) £ 2E [0, 1, 2]

o o159 o] gleruiTh(el 2 e 2.2 7k Aol A elof s,

SBAE 2 A WAL E7L A8 E W, 24 oleje o) vl 571
Ao et e do | EUoE S35l FRE T o] 28 whok A9 ES} A B0 A BA) (EE
Tolael BE AN, 08 57 AdHA Db E A o (12 Bol o0l A A 35
QY 2E 2 57 MR YUTh. B R, 29 EA AA FB RO AD20] FE2 Y3, A4
@80 2o U ¢ ool A A4 FEo] 3 4 o o A A Bk o] e 2ekel w1 oo A 5 s,
AA ARz o]~z QA QRS BEo A 3T 4 Jgth ol & 5ol

if x < 0: a.remove (X)

try B2 25 the ol9) A7 4 e (cleanup) = EE T E REE A A o AgF

try_stmt = tryl_stmt | tryZ_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 t 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
the clause matches the exception if the resulting object is “compatible” with the exception. An object is compatible with
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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 @ 5 o] = 1% S Sk vl A5 A GO W, 9] )7 AL Fel =G 5 F o)A ALH U T
Tk except B2 S Eol gl FANY g 7wl A9 BASE, Ao o7 AN A5 W T
=9t 58 e A A ol2lol B} AAAF A LRI (try F AA o 2 2

o) 2] 5] = except 2 o] WA W, 9] T except Ao gl as 719 = (7} 9hehe) T o) A A H eHA ] of
except B| 291 E7} A AP LT, BE except A& AW b5 e EHE Aok FuIT. B5e] Tof =
try # AA 9] oA QA Aol ALH U (o] AL 2 9 3 F e FHE A

ol 9] 7} k% A 2] 7)9] try Aol A LAHTHA, v A ) 7) & o 98 A2l shA)] oA Frhe o

€17} as target & AHGSHA 42 ull, except & Zo A AAIF U 0] A2 wHA]

15
Y H
S
|o
il
Y
of
°
£

except E as N:
foo

>

Yot

except E as N:
try:
foo
finally:
del N

o] 212 except A Fofl Z2 5l W 9] ThE o] Fol th A3 of ATk EYUTh N9 E A AR ol f i, 1
Aol AR E EdolaM o2 ols), 28 me| A B2 2HS FANA g 7Hi A A7 Lol ] A7A
2= BE A ML FobT] WE T

except ] 2 ETZL APH 7] Mo, 2] o] FAH W& o] sys EE A=, sys.exc_info() EF
B AM2g = AdFUL sys.exc_info() = o S, o9 A28 o7 22 239 ofr]of A
DAY EAE GeFE Edo]am A (573 A% 2 HAL) 2 R0l A3 REL B sys.
exc_info () F=L A= A3l —,—i—,—%—“j-‘—ﬂ?ﬂtq] oA Ftow BHz=E )

ek 75 dtelse B2 Ao 350 try 2 EE WA Y7L, ol &) 7 A SHA] 9kl return, continue
T break o] AR oW APFUTH else FoA st o 9= ol L} = except Dol A

A= A ek

finally 7F QoW ‘A 2] (cleanup)’ #] 2] 7] & X AT except &else B& XA, WA try Aol
AR o AE2) o] A7 94 Lo LbH, o 2= AN AZH ULk finally Hol AW T}
ek A ol 7F QLo |, finally Ao oA D}/q AT finally Ho] ThE o 9] & 4274,
AAE = A o2 o] AHAE (context) 2 AAFH YT} finally o] return, break =¥ continue

22 agstd, 439 o9l WA

4

>>> def f():
try:
1/0
finally:
return 42
>>> f()
42

finally 25 A¥ste T o9 AE e 22 a3 AlFgH A 5yt

try-finally 29 try 2 EA return, break, continue 20| A3E ufj, finally A= ‘Y7}I&=
20 AR U

't oes dot rinally o] A G2 et T2 2oz HAUTE I A o9t o de) 21S dow A WEth
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B4 o] ek e npAuho] AW recurn FOx AFPUTE finally Aol B4 AW 7] e,
finally Ao A W= & return o] 4 shA ool A=+ Aol Bk

>>> def fool():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

ool Bek F7bel FRE o9 AN L 5 9, A E Do) A raice B AHEHE Qo
B3 AR L raise 7 A A S 4 QST

WA 38004 WA ko] 3.8 o] Aell=, continue Fol FH RAZE A3 finally Bl A KA A F%
SUth

8.5 with ¥

E A2} (with & AdA~E Fa) 2 A4
3t try--except--finally A} =]

"
)

with_stmt "with" with_item ("," with_item)* ":" suite
with_item = expression ["as" target]

Shbel “item” & AL S wich £o] AW-L heH 2ol APk

o
= -
1. A8 2E #eAE 7] 98] Ad2E 23] (with_item o] F0] 7 expression) o] ZFS U th

2. UEo| AF2317) Yol ARAE A2 Ae]  enter () 7ZFEEFUYTH
3. Yol AFg3H7] S8 AEAE #AeRpe]  exit () ZFRE=FHUYtTh
4. A9 2E #R] _ enter () MIAEE SEFYTH
5. withZo) Bl 2= o™, 239 __enter () 9] W3 S A YY)
3 with®2 __enter () WAEZFAE Qo] Eolgk& ],  exit () 7 FF EE22S

AT 2 A, B0l A s S ok o8l 7k A s, A9 E <hol A o e 7L A E A 2ol
APtk oo 60 S BA 2.

6. 2 EZFAYH YT

7. A 2E FejRe] _ exit () MAEE ZSHULH A7t 2 EE TR
A9 4, gk =dlolamol __exic ()9 A= 2Pk 124 90w Al A9 None

H
L3 ol5ls] T FEA, it () o 0 e BAE L, A% Fasl FRel B

AN AL A% T

e 2e BE L
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with EXPRESSION as TARGET:
SUITE

oo g3 s dUh

manager = (EXPRESSION)

enter = type (manager) .__enter_
exit = type (manager).__exit__
value = enter (manager)

hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

S} T B RS S0, AR Be e wich Bo] FHE AW AW

Yt

with A() as a, B() as b:
SUITE

oulgow theT E5 T

with A() as a:
with B() as b:
SUITE

HA3 1A WA o5 AEAE
o B
PEP 343 - “with” & Slo|® with 2o 74, vl 4, 9.

==
:

4o A4

T B = AHEA ALY T AR (25 AT AAS HAL) E AT
funcdef = [decorators] "def" funcname " ("
["->" expression] ":" suite
decorators = decorator+
decorator u= "Q" assignment_expression NEWLINE
parameter_list = defparameter ("," defparameter)*

| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)*
| parameter_list_starargs
parameter_list_starargs = "x*" [parameter] ("," defparameter)*
| "**" parameter [","]
parameter = identifier [":" expression]
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defparameter = parameter ["=" expression]

funcname = identifier
B4 Aol e AYT 5 AE BFYUTh A @A A o) 2 T T 0| S-S T4 AA (59 Y
7}%?& FEE =& 2 7 (wrapper)). ©] T AX = @AY o] F Fhol thgt FxE 2Tt T4t
TEE o A o] F I E ASH YT

B4 Aol T4 vl S AW A FHUh §47 52D W AFF U

T4 Ao sk 2 o) g9l i aeols w8402 Al 4 Yt Hmd oy 5dg e 947}
499 o), %4 Yol & 2P 2220l A g2 FFUTh 1 Aohe FelEololof hn), 5 AA TS
AALE AHRSHA T=F Ut vhek gho] o 7“?4] Al 8 o] goll Adg Uth o2 7Y Eﬂiﬂﬂ olEl=
FHH= e AEE YUY aﬂ%%ﬂ,ﬂr%ﬁr e Ii=
Qfl (arg)
Qf2
def func(): pass
o oes 5T
def func(): pass

func = fl(arg) (£2 (func))

AR T2 AR o] F func ol AEH A F=the ARt ohEUTh

WA 390 HA: 4= BE FE3% assignment_expressionl Z H I olE F 5= g5t} o)A
=, EHol A AgA o] flF U TE; A A 8 W82 PEP 6145 R 3HAI A L.

St 72 o] 449 vl 7l ¥ 5 ©] parameter = expression B E 7 wf, b7 v A 3 ZEeTha
e A Egtel QI AR A9, 55T m) S eht o1 B JeFE 4 9o, 12 ) o)A
71 &3kel Agg Utk Wk mii T 71 B3k ZHAE, 7 7] A FE mE s RE RS R 7323
Aok Futh— o] A2 B FHol A BAH A b £ A APk

g B AR o, 1R v S e Aol ] LEF o2 ol PG ol A2 EH o] B4}
A9y ] ok grol T34 1, SE Ul 02 ol o] AE” ko] ASHLHE AL FULE o] A2 ol ae
AL 53 |Egrol PaEL 99 2L b AR Y W FLFUTh B 457k 1 AR E S A
(74, Bl 2Bl F2L Z2rhgUTh, 1 A3t /1R gtel BT o] AL WA 02 w33 Qi Zle]
olUtt. o] AL 3] v]at WL 7| 2O & None 2 AFR 31, 34 vlt] o A WA A o 2 AAstE A Y

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.

H A 3.89]| 4] ¥ 7 : The / function parameter syntax may be used to indicate positional-only parameters. See PEP 570
for details.

2g4utde] A A 2RO R S35 B4 dHEL $59 __doc_ ojEElRER WHs o] 4o 54w o FUth
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Hol L=“: expression” HEfY o] EH o] AL 7HA 5

W ESE S S o) E 9% gyt BE
M4t o]0l 48 718 5 L, *identifier U *+identifier eV 1R UTE B4t A
HE 55 Fo] &&= “—> expression” FEfL] HESH(“return”) o] =H o] S 7HE 4= A5 U T ©] o] = H| 9]
M52 2UE spol W EAA oW o] Ao)7 B 4 Ui Th ol o M| EAE B9l o) & A
o th o] w04 gh52 84 AR annotat ions_ o]E e HEC|A iAW) o] 22 7|2 i
g g ez AlFE Utk _ future_ oA annotations € YXESIY, A AH H 77 A 31E o]
oo 42 AW Aol BALR HEF ULk T84 0o m G5 Ao 2D wl FAB U o A9
o oM A T U= A TE ¢AHE F7HE £ YT

FHAAA FA AHESEH] 3l o] fle T (olEol dZ2H A & ) E UEE AR eyt
o) AL At} A S AF§ 8=, Dtk (Lambdas) A A A A FUTH St 2 AL T3 T H o E
A=Y ol AUA Ferhs Aof A 8 “der” EFNA HolH =g ndAoz HoH
TrAHE A At o] 5ol ti g2 & A5 Uth o2 71e £33 A st= 213 o] nH o] A 3]st
7] W ol e el /F AL B ¥ Bk

22 9 G Fe WA E A (istelasy) AR T B4 A2 St A AP = der” B E
FAGALE 5 Ut A F4E A FULE 3HH Brol ) ASE £ AF AFEL 1 del T THIIE
T A M AN = AFUTh o A W &2 o] 57 A4 (binding) AAS BA L.

T 17

PEP 563 - o] ;= E]| 0] /4 2] 21 A € F 7} Al ARAIZE) o] e H o] A E BAE P Ao r HES

37 = =
SERERERERERIE B

8.7

iy

2 g

ZAx A= Fa A (ET AlS QS EAL)E AT
classdef n= [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" l[argument_1list] ")"
classname = identifier
S Aol = AY 7T AUtk AlS (inheritance) 552 HF Wl o)A S A E0 HE5S AlF st
(& 25 Agol ML vl Ef 222 & HAR), RS0 2 FEL e T AN 2L S5t 2
e A 7L = oo FUTH Als BF o] gle Felats, 7[EF o2, WolA FE 2 object £ AGHUTH

22 A

class Foo:
pass

soedEsgUn

class Foo(object) :
pass
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EZbAYS v, A 2 92 s ekA R 239 A o] F F7h HEFUh ad v, A 55
Hlolx LS R, HEH A o] F 3hs A ERHE AV E AZs|A Al a2 AA S Wy
S o] FL2 Ao A o] F FIA o] S AA e AdFH YT

Z 2 urolA EYHET HoEE A4, A FHAY __dict_ o REFUTE o] AL ZH AT}
el A Fol, Ao FH = ARSI Bes = S Al AR D - vk Aol 8o gtk
e AL v A E ARSI A ASHA ALE o] 28 = s Ut

S gA g b el A H gl =S+ sy

Qfl (arg)

QRf2

class Foo: pass

oo 5Hn

class Foo: pass
Foo = fl(arg) (£2 (Foo))

olE A S Fote FAS R olHe} 25Utk 29 th3 2 27 S o] el
=

i R
W o &
O

e &

F&3 assignment_expression® Z H|FHoE E 4 A5 YT} oA
A5 Ut AA 3 W82 PEP 6142 F2 34 A 2.
A A A H e ASEL B A S HEQ T o] AE
EZHEEWAEA self.name = value B AARZE 4+ 9
T “self.name” T7|H O AAMAT 4 931, o8 Al o7 R

=2 T
e
M
f 2
%)
]
rx
N
o
2
)

o 2 [k
[ [ ofs

m:|o[J
T[> o £
m o ¢ X

i)

Ehd

m

)

=

o 17

PEP 3115 - 5}o] % 3000 2] Wel S22 HE =
HPAg TS FHY o A3

PEP 3129 - Ze|A g2 o]e] S
A=Y= AdF U

[>
n)
2
o)
o
An)
T
il
N
N
o
rr
é
]
_—r‘
s
4
L
=2
>
[
jin)
HU
)
o
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rr
y-u
=
w
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(==Y
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=

8.8 7 FH

B A 3.59] E7}

S2elsltle A WA E0E 545 £AD JHYL 1 o) § 309 _doc_ $Roz WEH o] Fehae] 55 o
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8.8.1 7 5El 82 Ao

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"

["->" expression] suite

sholdl g Ele] APL of 2] AFolA YA FAF AL AAD 5 AUt FE & BAR). ZFEY n}

Y <ol A, await &async AE A o F 7| =7 FUTE ool E(await) 284, async for, async

withs IFE H}ﬂﬂ]/ﬁg_}/\}_&zﬂ_f? ol T}
X

SYHC def ¥R AYH T+ FA ZFEH T4, await Yasync 7|9 EE T84 b= A=
ag54rh

&4 9o] vir] Qto|A] yield from BHAES AFRStE= 218 syntaxError YUY th

9] o

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 e & 2 H|57] o|Heo|H & Z‘@HP% He __aiter_ WA EE A|F3taL, vlE 7] o B # o] E

=229 _ anext_ WA ZoA HEY] ZEE 3E 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

ooz v s dUh

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIlteration:
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

110 Chapter 8. &-3}%(Compound statements)




The Python Language Reference, = X] 8] 3.9.19

8.8.3 async with ¥

async_with_stmt = "async" with_stmt
35 7] 78 2 e A enter S exit A Sol A ARG DA FAT 5 Qi AE A= Fel A YUk

3 22 A=+
async with EXPRESSION as TARGET:

SUITE
oo b B 53
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 2 W82 aenter () 9} __aexit_ () HH FHUTH
Bl k=0l uit] gto A async with ¥ /\]-—% 3= 212 SyntaxError Yt}
1= i7]:
PEP 492 async o} await 2 & A83= ZTFE IR E S Fpo] R A HPAA fEde g vhE,
A€ F 7k Ak

88. Z%Hl 111
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shold AE Bl ol 2] 7HA] S A 2 HH

YL P AFUh BF Aol 221 Axe A2
~aYE, e go 988 4, BE 453D 55 g

Bwe A2y

Qo] F7o] oj@ Aoz o] AE|zelEl A} QAR =AE v FAL Bt A, SAR ol 22
SJelehe AE e 2 AL 2RI AU AT Tl H Z2 1AL HABOE 27508 B o)A
ARGtk BE WIF EF LE| ABH AT, sys (4F A2 AW 2E)Sbuiltins (HF F4E,
o 95, None) 7 _main__ o9l 9] ol % 27]8}% A gkgtgvich A g AL A me Ido AL

AR A G} A ol & e Al sh= d AHEE Y
HAg vpol W z2 e FYL2 T

o
j=
dezHE g P o APE £5 sk o] B¢,

A Z2 I8 o)A AqshA] ok, o ol
FELEYEE A5th 4 dold Atk 27 4L G mzadH 2HU F B

__main__ 9] o]& F 7oA AFFH Y}
T wE
EdFUch 28X ¢dow 1 3 dS 43

9.2 3} 1H

v i3ty o2 RE 98 RE Y€ 22 IJHE AT U
file_input = (NEWLINE | statement)*
ol YL 2T} e Yol A ALE U
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3ty o AY 9482 53 22 Y A A EUY
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

() BREL oy B4 ¥l 2L B ok ol S sl ok Gtk 37 Ao B AA T

B2k

9.4 %34 99

A4 9L 95 eval () o AFHUTH Foll £ TS TAFTh eval () o BAL A The 3
© AL

eval_input = expression_list NEWLINE¥*
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ofo
)
rlr
Mo

°] 212 CPython 7+ & £4 71 & A A 3t= dl A Holl A A A", AA sfolA &
(Grammar/python.gram-& 2 FHAI L), o) AL IT= B3 ol 8 B2} AHAE A HH
o

#7|%-2 EBNF&}PEGY] £ttt 5

(positive lookahead, =, U %] 3] oF 3} 2] 2+ 42 1]
5, YA8HA] grotof ote) & YERAUTH | 47
ARJAPEG ZHNA= /2 7IFEYUth= 53

N7, EZEE 2o 8 FA IF 92 wg] 27
|+ &) & vebdiY, 1 = 74 v 2] B 7] (negative lookahead,
1 & (ordered choice)” (A%

OB i
0
5
L
AW
0

By

# 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 slolATell 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:
| Tyt

v 1

N @k
Il

v '

o
Il

> — &
Il

v '

t<<="

|
|
|
|
|
|
|
|
|
| T>>="
| vxx=1
=

global_stmt: 'global' ','.NAME+
nonlocal_stmt: 'nonlocal' ', ' .NAME+

yield_stmt: yield_expr

(FF= sl el Aol AI%)
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assert_stmt: 'assert' expression [',' expression ]
del_stmt:
| 'del' del_targets &(';' | NEWLINE)

import_stmt:
import_name:
# note below:
import_from:
| "from' ('.'
| "from' ('.' | '...
import_from_targets:

[

import_name |
'import'

I)+

| v

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 ['as' NAME
dotted_name:

| dotted_name '.' NAME

| NAME
if stmt:

| '"if' named_expression '

| '"if' named_expression ':
elif stmt:

| 'elif' named_expression

| 'elif' named_expression

else_block: 'else' ':' block

while_stmt:
| 'while'

for_stmt:

.')* dotted_name
'import'

import_from_as_names
| import_from_as_names !',

named_expression

import_from
dotted_as_names
the ('.' | '...'") is necessary because '...'

is tokenized as ELLIPSIS

'import' import_from_targets
import_from_targets

(']

v)v

:' block elif_stmt

' block [else_block]

block elif_stmt
block [else_block]

':'" block [else_block]

| '"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+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &('," | ")'" [ ':")
| expression
try_stmt:
| 'try' ':' block finally_block
| 'try' ':' block except_block+ [else_block] [finally_block]

except_block:

(FF= sl el Aol AI%)
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| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
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].
—Dblock
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

(FF= sl el Aol AI%)
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There are two alternative forms of each, to deal with type comments:
— Ends in a comma followed by an optional type comment

- No comma, optional type comment, must be followed by close paren
The latter form is for a final parameter without trailing comma.

S HH KR W

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: ('Q@' 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_expressiont [',"']
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

(FF= sl el Aol AI%)
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| disjunction
| lambdef
lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and i1f 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:

(FF= sl el Aol AI%)
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| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or
compare_op_bitwise_or_pair:
| eq_bitwise_or
| noteqg _bitwise_or
| lte_bitwise_or
| 1lt_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 '*' factor
term '/' factor
term '//' factor

term '$' factor
term 'Q@' factor

| '+' factor

| '"-' factor

| '~'" factor

| power
power:

(FF= sl el Aol AI%)
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| await_primary '**' factor
| await_primary
await_primary:
| AWAIT primary
| primary
primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom

slices:
| slice !','!
| ', ".slice+ [', "]
| [expression] ':'
| expression

[expression] [':' [expression] ]

| NAME

| '"True'

| 'False'

| '"None'

| '__peg parser__'

| strings

| NUMBER

| (tuple | group | genexp)
| (list | listcomp)

\
|

(dict | set | dictcomp | setcomp)
A} A}

strings: STRING+

list:
| '"['" [star_named_expressions] ']'
listcomp:
[ '"['" named_expression ~ for_if_clauses ']'
tuple:
[ "('" [star_named_expression ',' [star_named_expressions] 1T ")
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_if_ clauses:

| for_if clause+

(TH& ST Aol A1)
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for_1if_ clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| "for' star_targets 'in' ~ disjunction ('if' disjunction )*

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

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_seqg] ']'

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+ [',']

(FF= sl el Aol AI%)
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del_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| del_t_atom
del_t_atom:
| NAME
| '"('" del_target '")'
[ '('" [del_targets] ")'
[ '"['" [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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o4
>>> 1319 4] )8 stol W mExE. AHzel oA P Oor AP + it L oA A5 2 5
91Utk
e 2 AEL el 2

* Ellipsis LH S AF,

2to3 :4- ]5“4 ZXE’_‘:E 34- ] X ZEZ W3lslE 3 A =3}
o

2103 = % &E a}o] H Emoﬂ/ﬂ lib2to3 2 AlZE UL EH Ao g A3 ¢ = 2T HEE Tools/
scripts/2to3 & A& Ut} 2to3-reference S H A Q.

abstract base class (34 Ho] & Fe|2) FAH o)A~ FEAEhasattr () Z2 T2 HAIAYE9] 5446]-741/]—
U HSHA ZEE (ol & Eol, W A vA =) A%, AEH o]~ Bt WS ATT2EHN ¢ o]
£ ML ABCE 4 A2 2928 ke, 22 E 504 208 AR isinstance
Stissubclass () ol 9o ZAE F A= FAHES YU abe 5 AHAE HA Q. Folfo= g
2 YA ABC ol et =d th2d 22 AE o] 5 Yt} A8 F X (collections.abe E’_‘%‘ﬂ]/ﬂ),
=<2} (numbers E’_‘Eoﬂf\‘]) 2ETY (10 ZEYA]), 9T E 329 21 (importlib.abc BEEA]).
abc 52 AMHE| A A4 RES] ABCE ¥HE % A5 U T

annotation (o] =H|o]A) TF wel & SIE 2 AMEHE Wy, FH2AEIYHE T+ T i AHs
Wk 7k A A9 glo] B Yyt

Ao W) o o] 42 AW Azl AAAE 5 GAT A WA, Tl 54 2 G oo
AL A7 2E, Zd 2, 49 _ annotations_  EF oJEZHEN AAFAF Ut}
o] 715-& A et M4 o] H o] A, T4 ol E] o] 4, PEP 484, PEP 5262 F2 314

o 719 = AR} (keyword argument): T4 S& W] A H 27} GFof] B2 A} (o] & £, name=) & **
£ ol B AR AGE = AR} oAl E 50, b3 22 complex () E&04 3345 &
RF 7195 AR YT

125


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

The Python Language Reference, = X] 8] 3.9.19

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

o A X] Q1 A} (positional argument): 7] = 21 d QL Y X AAEL ?_]Z]—% 9] &9 L}
A olHeE 9 o * & 2 AZT F AFUTE A& Sol, h=F 22 EZA 3345 &
22 917 A4 U

A= g vy ol 5 22 A1 W 401]\'41?39‘45} ol thdoll 8= = AAE sl == 2=
H*ﬂﬁ.%‘ﬁﬁiiﬂﬁﬁﬁiﬂ‘ﬂ AAZ ARE-E = s U th; 73l 7 gho] A1 ol v g Y

Lol A9 w74 5 FAQ A AR} v /A4~ 2fo] £} PEP 3625 KA S

asynchronous context manager (]2 7] AEYAE #AE|A}) _ aenter () & aexit_ () HAEE A9
o 2M async with oA HolE 8743 E Alo] st AA. PEP 4928 == 5 Yth

asynchronous generator (H] % 7] Al #o|€]) v]|5 7] Al olE o]E g ol & B FE= "?:Lr async def
2 Rol5t B2E BoAY Holet, asyne for FEAAET S Ut A9 FES BEL yicld
@A ¢ EPahE Aol R
B35 057 Avdely g+E 7FE] 71 A uh o] E o A= vlE 7] Al ey olgdolE & 7FE X
Utk o 5he o u) 7 B EHEIA O A9, HA% G B AN BETS P Th
HZE7) AlY#ole] &4E avait TH AT, asyne for B3} asyne with B 38 4 9l51th

asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,
H5 7] o5& o] E QAdl __anext_ () E ZE3H AolHE AAE EF, o] A2 T3 yield
£94 742 w5 7] A o)) gl vhel & A g o
Zryielde AR E A E THEL, LAXY AG AFSH W7 S uy-T 5= 2F3) A
AENE 719U WE7] Aol ol HAol8 7F  anext () 7FEHRE E shpe
22 A d, w2 e g ZA3 Ut PEP 4929} PEP 5255 WA Q.

asynchronous iterable (W] 5 7] o|E] 2] &) async for BolX A2 £ Q= AA.  aiter () WAEE
H|5 7] olHdl o8 & =& f oF Futh PEP 492 2 =95 Q5T

asynchronous iterator (8] £ 7] o]e]#|o|€]) __aiter () & _ anext_ () WA EE F3A3}E= 2A.
__anext__ = olgolHE AAE S8 FH o FYt} async fors StopAsyncIteration o997}
WA S ) 712] 85 7] olH#H olE 9] _ anext_ () WA EZF E8FE odolHES FY ) PEP
4922 == 5o

attribute (HEZ|HE) AR A S ALt o] 528 JF2E & A A 3t oE S0, AA o7} A E
HREaE 7V]@,0a'1‘?§ TP

awaitable (o] o] 8) await FHA ) AFET £ Q&= AA. ZFE o]} await_ () WINEE 7HA
A7} D 2 9151t PEP 4922 KA 8.

BDFL #}H] -8 £ Al =] %} (Benevolent Dictator For Life), & Guido van Rossum, 3} o] %1 2] A A},

binary file (W}o]U 2] 5}Y) vlo| ELF AA =& dL &
2 BE ('rb', 'wh' B 'rbt') 2 d 59,
BytesIO & gzip.GzipFile & A~EHAE

=
str AAE 912 4 Ak o AAo AL € A= 5k © BashA L.

bytes-like object (B} o] E &5 ZAA)]) bufferobjects & A D3t C-A<5 HHE 22X E 8 4 9)
ZE memoryview A =

=2 53291 bytes, bytearray, array.arra
NEAR AAEL vpo] ] FlolE B Tt 017 7hA] AArE) A8E
Sz A AAL B A% 2S ASe] 95T

=
30 3
)
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52 w01y HlolEl 7 /hE A Y R} 9k o] d Aol AWAE BF Y227 vl
= AA7e E?ﬂ?{}qq— 71 ¥ H AA 9 d|2=bytearray &bytearray & memoryview

LT AArE 2 vtely g ol B 7 B AR (“¢) 7] A& Hiel ELF AA) ol A BEH =S
THUL o] A5 A= bytesbytes AA| S memoryview 7} F YT

bytecode (H}°o] E F &) E]-O]’%‘j AA FEE HOlE FEE Al E =], CPython QE Z g Ef oA I}o]
Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o
o @i A g Yt (&2 A vlol E FEZ O QAT S 5T 5 d5UTh. o “27} Ao)” = 7
HFo|E F = o o &-3h= 71 A& A sk 71 71 ol A A E Tt BT Blo]E I E = AR TOE
sto] A 74t 71 Al A ZHEE Ao ' 7t etA =, sho] A ul £ Zhol| Qb A o] A & gtk Aol ] El of
o
HlolE I & o] 59 552 dis EE AWA o vt

callback (Z9) AAE AEE = v o A Ho|A A2 A B FH T

dass (Ze|2) AHSA ZY AAES WHE7] A 3. F2 A= RE o dadrE gt
AASE= HAE 5L =33t}
N

class variable (F&] 2 W) Ze2cA AYH 1 ;A 5 (5, 29 A" 20 X7} of] g} o Mgt
TAH = M,

coercion (Z.o]A) Z& 3o F =}
o

° Surali Q4bo] Ao B9 B F ArHAE R Yo B
NA oz M 4. 5

A 2 AsstUc) A wk 3+4.5 of| A,
ZF A2 T P ol AL (Btih< int, THE oa Z ol g oz A of gt
ZE‘ZI %o W TypeErrorg 4o Utk Iojd glols, TS = e 22w 22
Foz At Folok quth ol & S0, 2 3+4.5= A £ 4.5

|, RE XAV A Re sl gos sdEY
)E FE AU, FF FEolME iR, *ﬁmﬂfﬂb B
718 A g S 5 HuARE 2o1A
25 Has o]l 428, cnathE AFE YT Hao
4 7l e dunh 2Rsthal 271X X3k, A B T] Al = %gq 22

contex il E AR _ enter ()& _exit_ () HAEEAZYTOZHN with FoA X
ol &S Alofsh= AAl. PEP 34302 T Q1= 5 Ut

complex number (£ 4 4) 9431 A4 A
‘jr °1—’F‘j £ AF 5 g9 (-19 AF

>
)
o
ot
T
O
fnj

flo o ok
L
:L
ﬁ
o
¥,
lo
w ‘101‘
>
- lo
K
N
i)
o
[%

fr ¢
e
B
5
it

=l BRI
E doN N
=

&

(<]

[«]}

]

~
)

[>

context variable (A€ A E W) AHAE upel 02 S 7 = e W o) A3 2 =7 g0
g8l o2 2 7HE = e 2 -2 Agas) H]/\f’;}qr/}- Je, AEAE HEE B3, 3y
Ad 2o o AHAETL IS S Jon AEAE Hpo 3 85 = FAA v57] BT oA
g FA4sks AYY ontextvars— FEst A L.
contiguous (A<4) ¥ 3= AES| C-A<5 (C-contiguous) ©) A v EE & AL (Fortran contiguous)d W] A< o)k
AAZ Y JAd HH = C- 01“\—0]““1 ZEDRASYYUTE A s oA, FEHE2 A2l A3}
a1, 001 A Al ZHet= L 52k g Ao] AT R 2 g of vl x| 5 of oF fhu Tt} thA C-A < wj Goll A,
HEg 240 SAHE FEES 2T uf vpx| et A E A7 74 wihe] gt} AT R E- A%
Hﬂ%ﬂ‘ﬂ]/ﬂ%, A AR A A7} 7w e] A o)
coroutine (L F¥l) I FH-2 A HEE 9 °‘HP§‘r-‘4 fﬂEH‘?JHE} ANBFEL S A QoA sl ohE
A 7‘401]/3 gEFUch ZFEL2 A8 b AfoA I Ydeta, d=sta, AT 5 dsUth o] A5
T 5 1%14&} PEP 492& EAﬂL

async def -t O &2
€]

coroutine function (Z €l 8t4) F2E AR E ZHFE=T4. I
QI await & async fortasync with7|YEE& £

=g sk

CPython 3}o]# =2 718
IronPython 3} Z+-& t}

4y
o ™
>
L
a
&
-u
&
< |
oY
o
[\
2
Lo
o)

1, python.orgel| Al v g Yt} o] 85 Jython o]t
=14 7} 9 o 8] “CPython” ©] /\}%5‘ Sh=3

T ¥, B5 @wrapper wH S AHE T T Wgtor A8
Huyrth Eﬂ:’fﬂ o]Ele] &3} o= classmethod () 3 staticmethod () YU th

M of,
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s ole B wA Al BHY BYUTh TS F F5 A E v oz FSFIh

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

o] 2ol EASHAIRE, @ A 2tk HlZe o] B ol th 3 ¥ ARAIRE W82 T
o] o s Ed gyt

descriptor (CJ A3 HE]) WA= get_ () oY __set_ () oY __delete ()& AHL3t= AA. S
coEREAEAaY Y, el fE 2o S9d Ad 48 g Ao AU 2 FabE 97
b 2 AW, A A B AL B ), 8] 2 el AU el A b ek o] & Bol A A S Ut A w
b7} )~ E ,oﬂ%}—wa% WA= SEHUTh UAIHHE o83 2L sho] o
s 22 olsle] A4l A, B, WMAE, 2, Ze s AE, 2HE HAS, 53 Y Fx
TY HEE 7Y R E o|F I Y7 HEAYTh

H2aageel WSS oe AA S & taagE FR6 /g daagE ey A
R

oZi

9l

N
e

Al71E AR 9] G (associative array). 7]+= _ _hash__ () <

15U T Boll A o Al 2 R E T,

ol £ ' 24 AAY LFE A st 2HAE F2
n: n ** 2 for n in range(lO)}%%}:n xx

gAY E WEshs 213 . results =
20 W33 € 7] ng 2ot 9V E AT UTh 2l2E, A3 gy elo] taE 8 o (display)&
22 BAA L

dictionaryview GAaYE B dict.keys() dict. values() dict.items () HIANE7} S8 F = AA
== ﬁ*ﬂﬂﬂ}vﬂ‘r BEEULh oA=L 99X FEE lﬂi&%@“ﬂ%%ﬂl%%}%ﬂl,‘ﬂﬁ
Y7t v 4E o, §7F o] WslE vkd stk “‘:%Mr)r %"# He] RE &A% g2ER upyred
list (dictview) S AF23FH Y th dict-viewsS H A &
docstring (S AE ) Z 2, &, ZEA A HA B A o2 YEh}E _‘,__;(]_Od ZE . A EF AYD
= FAIE A g Ao ol o ) ‘dxlﬂoi U™ ZUHA, T, EEY __doc_ AEFHHERE 449
HAUth JEZ2ANE T3 AT 5 lon g, AAe] AHAE A FHAA FadYrh
duck-typing (9 €o]g) 2utE e o|AE 7R =X Adstod AA ] J& HA ode 22 8
A A, B3 fAE Y o EYREVN TEH AU ALE UL (‘L E];(]FH Holy 9822 Badc}

‘?i AL 2t) 54T Y "41/‘101] A F o] 25 ﬂzﬂoi’ﬁ,é}’“ﬂlﬁ SRS S T/}Uﬂ’—‘i A A=
slEdoZMN FALE NAE 5 A5 UL 9 Elo]H 2 type () ¢y isinstance () = AFESE AAL
2 I Ieh (b o Ehol o] S W] e s ) - A5l el Hlon Bl ey o e,
hasattr () AANW}EAFP Z 2 J81W S &

EAFP 3 =R t}= &4 & F3}7] 7} ¢ o} (Easier to ask for forgiveness than permission). ©] &3] & 4= 9l+= 1} o]
W IAY 2L, SHE 71U o ERREL A& 7HE sk, 2 71 o] S8 o9& syt o
ZEStL e 28dE B tryetexcept o EAE EZAA AU o] HIZHSC Z2 HHE

WL Adojo| A Ak AFR-H = LBYL 2B 3}t Rl g Utk

expression (@) o] @ o E 7310 & Qe BWAY 22 02 BE FAN, AL e, o] &
EYHE AAZ, A, YLET LGS FAFE B L45S Foh 23U AUTh T2 Be
dojgltjx Ao, RE o] PAEEC] BAA AL oYUtk whileAd, RAAOR AT 5
Rl £ ol d&th tY Ee E Aol x, £84 0] ohduTh

extension module (87 5.8) C U} C++2 =8 259l t], 5] W 2] C APIE AL&3)A] 314 o] L} ALg 7} 7
=9} 4% 8T
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Fatring (-83) (o 50 & 90 89 D I RES B3 LEAL ol Y2, T £
2] ]2 o] ol ot} PEP 498 S H A&

file object (3} AA|) 3% 2L o) thaf 5+ A 3FA APl(read () Ywrite() 2L HAES)E ==
AA. e R W of ule}, 9 d A= *‘Xﬂ U3 Ao sty ohe A FA v 54 ZA] (&
£, %2F 4EY, d-vR2g Mo, 27, o]z, F5) o thet AN~ E FAT 4+ A5 Uch 5+ AA

= 34 F AA (file-like objects) } 2~E 3 (streams) ©) 21 = £ H YT}

AAZE= AN F7 3td AAEo] A5tk E(raw) vo v 2] 3+, W 3 = (buffered) Hio| 1] 2] 3},
BAE vld. o] 5 Bl AE io EEOIAN AP Utk U AAE BHEE FEAA YL
open () T4E 2E AYYrch

file-like object (3} U F AA|) o} 214 o] B]5=3F .
finder (3}31t]) Y2 EE RES s =0 & o8l A3} Al

vlo] ¥ 33. o] Z g2, F F 72 57t 55Ut sys.meta_path 9} A AFE-5= v E} A 2 919l
8} sys .path_hooks _14—3:}71] AL 3= A2 dEg gholg.

t ZpA 3 W& PEP 302, PEP 420, PEP 451 o WY& th.

floor division (J = U= A) 7} 717b-e A4 2 W dehsE 384 Ul A5 Ul daxtes // o 95
Sol, x84 11 // 49 g2 27FH A ”fb‘rwﬂ o 2.758 =dFUth (-11) // 47}-2.75
S U s -39] Fofl foJ3loF &t PEP 238& EA 8

function (V4*) T =27 oJH S E8F+= 48 BZAE. AU I o)A 2z 7 ALE 4= Q&1
vit o] Ao AFEE = F Utk v/ A vl A = 2p Sk o] AR BAS.

function annotation (3= o] - | o] A) &= ] 7 H 1) W3 Zhe] o] - H| o] Al

St o H ol dutd o g 3 SlE 2 AREFHUTH o & £9, o] &5+ F /N int AAE who}

Ed Ao = 7YE a1, T A9 1nt‘§}ﬂ'%l’§§7‘]oi 7t Yot

rr
=)

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

4 ol mH o] A B 94 A o] Aol AT
o] 715 A ste W o] =H o] T PEP 4845 FxsAl 2

__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 collection (7}8] 2] 'r7]) O AR E A o= W2 & Whddte AL gl ne I A5 243 FR
TBE A BE F Ave B 7A $A7E S8 7R S AE FAFULE 7HA A=
gc BES AMEEA Ao E 4 glF YTt

generator (AU #|o]E]) Aol E olElHolE] & BT+ T4 Gt TeA Y Kol 43 ES
UE = yield R A S 2T H 0] D‘r WE} o] ZFE2 for-FEZE ALE 3 A U next () =
Sk ol shubA] A A Yrt.
HE AvdelH 45 7t 7] A v of @ F o A= Al v
oju] 7} PEatA] ok A, AT Lol E HA B z‘z?}% gyt

hin

129


https://www.python.org/dev/peps/pep-0498
https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0451
https://www.python.org/dev/peps/pep-0238
https://www.python.org/dev/peps/pep-0484

The Python Language Reference, = X] 8] 3.9.19

generator iterator (| & o] €] o]ejgo|¥]) A o] E 7t =& A
Zt yielde QAH LR A& S93, LAY AY HFE
A& gelE A gk Addol g ol elelolel 7k Al W, w3
A& sk ol il g Y oh.

generator expression (AU 2| o] e] EH2]) o] H B E B F+ H 4. 2z U5 ¥ E H Y3+ for
Ay ek 7badtif do] Foll & W A AY BgUch 2zt @42 S T4 93

Fes weoldyth

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (AW g &) 22 A4S AZ 2 FE ts] +dS oA T2 A4E T4 S v

o F& o] ALEE A= YA A daEE q]%ﬁﬁﬁé%blﬂr-
A t]29) 2] €03 FE3} functools.singledispatch () Ul Zd 0B &} PEP 4435 H A &

generic type (A U] 2 &) A rype 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 A< Qe zeE 5 & HAS
global interpreter lock (F & QI Z2]E] §) 3 WHol| @ A shito] A=t ato| vpo| E I = & APste s

X Ast7] 98l CPython AE] Z 2] E 7} AF&-3h= “ﬂﬂ‘/] Z. (dicte T2 T8I WP ES 2T3)
23] o] BA| 402 5 A A 2ol o) SHA5E S W5 of A CPython 781 & T3 THE U,
AElZ e AAE F1+ A2 JEZ B & e g =367 gA B+ Al ths Z 2 A A 714
7V AlS et HEAd Y B2 FES s AT
SHA R o S RESS, T U AMA BT, dEolu iy 22 AL JFAH A A2 3T
o= GILS Wt =& A A JFUth =3 V0E & uf+= 3444 GILS g3 oh
(B Y oA 2§ HoHE Fal) “Aaf S 2§22 (free-threaded)” QB Z 2 B & WS A}
Bt ALY =82 AFH o)A X, st 22 A A B9 e At s Wi dUyth
o] 5 ol E FEI= AL 7S IR BAEHA oA vz] H]*‘lo] O 5012 202 A AR
AsUTH

hash-based pyc (SH/‘] 7] Hlpye) FEAS HHSY] A8l sl d 2 5L HF 4 Al Zbo] obd SiAIE AHS

Bt Hlo|E = JRA] 3HY. HA[H blol E I = F a5 FREA 8.

S 23 (__hash__ () WAEZ7F 223 c),
dyeh), Al 7hssiokal U Zoka vl

hashable (3] A] 7}5) A 7F LAY 2 gho] ®sHA] ob+= s A%k
ohE A A <} HlL% TALW(_eq () HMNETTES
S E s Al e AR S o] $A e otok Ttk
A 7He -2 AAE gAY 71U AT W E AR 5 QA St o] A5 FREO Wi A
o A S S HE AUk

28 spolae B W AAEL HA S IUh (2B g 22) b AR e 52

IR FsUth (FE o] U frozenset Z-2) B9 AH| o2 152 | Al 7hs & w1k o A
A5 A8} Ao 2ol a0 AATA AN EL A EACE 54 7hs T (A17] AL A9
Spa1) W h ok Bl 7, A A RS () 2 RE RSl UG

IDLE 3}o]#-8 93t 53 71 37 (Integrated Development Environment). IDLE-2 3}0] 41 2] 3% & uj] 3 7o
mete = 712 A HY 7 e AE Z e E 7 dth

o]
A8 e 2 AA. Ba AR E 54, 2R,
=

,,
>.

il
(]

[e]
a4t

immutable (8) 117 = FEE& 23U ojd AAE2 W
ER=e %i%\%‘?‘r A e iﬂdfﬂ%‘ﬂ A AAE TS o of gyt WA & S Al gEe] ol ofF k=
FoA F23 FES FUL, A& 0], Y Y 7.
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i
o
AL
N
Ho
:(l)'l_l,
o
1
o,
rlr
o)
[
m[ri
H

I8
o,
fu
2,
[m

)o B2, Q¥
7

importing (Y% ¥) 3t 52 slo]W F=7ltfE T 5L Fo|H T ALRE = JEE 3= E A}
importer (U2 ¥E]) EE2 27| % 5t E & 375 3= AA|; S A0 9}elg o]z 2 AA Y )

interactive (] 3}3) slo] A2 th313 JQE =z & 23 Y=, A ZEE ZEZEA 24 THA S
AT 5 97, 27 AT ATE 2 5 ok EA U A glo] B pychone AW A 2 (3
FHY FuFolA A8 3= =1
SR E ¢ ZES TH AU (help (x) € 7]

interpreted (21 E] Z2]E] &) E
25p9l o) 7} ob L2k
g g Aae 5 gdris =9

Aolt HE AN Aojurh e MM 712 2%
[e]

i
M

interpreter shutdown (21e]Z2Je] £8) £38 = S8 3k A] 7)o R
dated, EEolY 8 7HA] S8 YR F2E T2 RE T AU EE GAF o E gy
] o] AYE

3L A AV EH A B
==
o

o
<

o2 &
>
ofo
)
oX,
o
12}
i)
)
id
=
g
oy
e
M
=
=2
;O
rr 4
20

JAREE 2R e U8 W2 X (zip (), map (
A2 AP, I A 9] o]E =
dHrEFUL oJEHHES AHEE ),
(o3}
HA

—4

|

iterator (o] E]&|o]E]) Hlo]Ee] 2EHS 3= AA. oJEHHolHY __next_ () WAEE vHE

TEH(EE W T next () 2 AG3H) 2EH &= FEES A HE 85U ¢ o
o] dlelE 7 & W= thAl StopIteration 9&E o Uth o] A1 H A, o]E & o] AA=
ARE T, 0|8 BE  next_ () WIAE EEL Stoplteration oS thA] 4.0 7] 72k Tt
ol dlolEl= ol Bl g ol AA| AL B FE=  iter () HIAEE 7HE Aol 275 7] w Fof, o]
EdolE & olE 2] B o7 % &1 T} o] HHEES WolSol= t 2] oA AHgE 5 IdH Ut
2% 42 E og W oJH P ol dS AEdE ZEYYTE (list Z2) AE oY AA = iter ()
ez A AY for F 2o ARG wjulth A o] g o] E & wE YT oA Zg o] g & o] ¥ of] o3
Al ek A Bk, A o] #l o] ol AFEH o]u] &K1 oH HolEE 8 F A, Wl AH YA H
HolA mEyth

typeiter o] T ZXpASF Ul &0 AFY

o] A&
key function (7] 3&5~) 7] & E+= F | o] M (collation) T+ 7 E (sorting) ©] 1} ¥l] & (ordering) o] AH-&-5 =
=== FHEYYLE A8 9], locale.strxfrm() S EAYL EZ A HE=FE 7| &
e = o ARE YT
sho] 9] B £ 77k L 45 0] o WA £ A oA 3L Frol £ A& Alof 571 915 7] 45 Wels AT
o] ZAEo+=min(),max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),

heapg.nlargest (), itertools.groupby () °] AHF T}

7] §48 BEE HE o E o] Uk o S, str.lower () WA= 7o)
AP AR 7 G2 8D ¢ AFUTh HFH R, 7] Pt lanbda ERA O B

kv

4y H
CaliEh
30, &2,

>
e rlr
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o], o] & A Yt}: lambda r: (r[0], r[2]). =%k operator RE2 A 79 7] g+ AAHAAE
AZ3Yrct: attrgetter (), itemgetter (), methodcaller (). 7] &4E THE 11 AFR 5= ol
tf) 3t o]  Sorting HOW TO & XA 2.

keyword argument (7] ¥ & Q1 x}) 21x & HA Q.

lambda (2Th 553 0] ol Fo AL she] 5E 4 02 T o & gt Aekel B YT P E W=
=28 lambda [parameters]: expression YUYt}

LBYL ¥ 7] Aoj| X2} (Look before you leap). ©] T 2EFL L T Eol L 23] 5 317] Aol YA o2 ALA
2AES AAFU L o] 2D EAFP H2W T vl S 3, B8 i1 Bo) EAZ S AP
5 28 = B0l A, LBYL 2 < 7]"9} <5 7" 2bo] 34 2 WEA 2 930 Atk
& £9], FE if key in mapping: return mappinglkey] & AA} Zof|, X2 23] A9,
& 2 =7} keyE mappingol| A Al ASHH AT 5+ dF5UTh o] F o]+ Fo| U EAFP 22
Aggozm a8 5 gk

list (B|AE) W7 sho]d A T o] Folle Bstal, Ao thgk AA27E0(1) o] 7] wf o, 2 gl 2B

(linked list) }.Th= oF 2 Ao o] v A3} FAFHU o

list comprehension (2] AE A= 2|3l A) A|F29 Q4AE AR =
FE= VA8 result = ['{:4#04x}'.format (x
0] &= 00 A 255 AFolo Q= A4=E2] 1674 (0x..) & =
B2 ST 5 Jd5UTh B, range (256) ol &= BE 847 AP Ut

loader (2¢]) 2&5 =5t A4 load_module () ©|2he o] 52 HIA=E AolsoF Pt 2rs W
E gloly 7t EHE YT AAM T WS PEP 302 &, =4 a4 L importlib.abc.Loader
= HA L.

magic method (] 3] 4 =) 55 |4 = o) WF A H A W% E T,

AR AT 1 APE P LER B
range (256) 1if x % ==

tlo &
Hl o orlr
(@]
[
B
'_l
:«) (

ROp
[> |n

mapping (W]3) 29 ¢] 7] 23] & AWt Mapping ]t MutableMapping 4 Wl o] 2 Fefj 2 of 27 H
HMAEEL LHs= A oY AAl. 2L dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & 5 4 95U th

meta path finder (W€} 3 2 5}2Qlt]) sys.meta_path o] Aol Z8F& 3}Qv]. vgt A& 3pQlH&= 4=
Q=2 shole] of B o] 9171 kA9 STk,
el AZ2 37 £3E HAEE A= importlib.abe.MetaPathFinder 5 X ¥
e},

metaclass (W€} 22 2) Se29 Sein Fes Fe= S o] F, 2L 9H e, Hlo]x S5
H5S Uayth Vg Seas o] Al AAS WobA e S = A Yo g2 A4
AFP z2ae ™ Aojs2 712 78S AeFUch spol g SHEFA BteE AL AL g S
2 s g e AdYth Hi B2 ASA oA = o] =77 A 8 AR, 2871 A3 u, v e
Zelae AEstal ol sl e Ale gtk o ERRE AN 29 =7 (logging), 2~ = HA A <]

method (WA =) S vl QtollA] Hojs = 3. T Fej29 AAH A oJEZHE
HAEE A WA QA (B5 self 2l BRTH & A28 AAE BHULh o5 & S E A~ 5
2 HAS.

method resolution order (WA= ZA £ 4]) WA= 2A A= 233
259 EAYYTE 23 AR E sho|# Qe Z gl Hof] AFgH &1 52 A $ 8- The Python
2.3 Method Resolution OrderZ X ¥ F Ut}

module (25) Jto|% T =9 223 T & @3t AAl. RE2 499 o)A AA =
ZrEUth BE2 Ay ZAjo o3 slojH o g 2 =g YT

72 = BA L.

_,d
rlr
offt
rO
=
R
it
i)
>
e
rlr
=
o
[»
Il

o
i’
rr
)
alf
of
N,
o
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module spec (& 29) 2R 52 23 =0 A} = 9
importlib.machinery.ModuleSpec 9 ?li‘?ji.

MRO WA= 274 =4 & BA L.
mutable (7}¥H) 7FH AA) = gho] AT 4 AT id () v A FAFYLE 2

T H
named tuple (Lﬂ = -FT%) “named tuple(W] J = FZ) ol gl= S0l T2 oA A&l ol 22 JEHH
&

time.localtime ( JJr os.stat () 7} k2 k& 25, o] WP o) vdE FEIUTH &
o2 o= sys.float_lnfo‘?}l%r/]-:

>>> sys.float_info[1l] # indexed access

1024

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

1024

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

True

YR AYE FEL YIF A D AU EL, tupleod] A 44T o) B BEE e
Ut SR FY2 YAE FES UE T AFULh o FdaE= A3 A4 AL HEY T
collections.namedtuple () = W5 4 d&Uth 349 AHe 44 A45AL HF U dE T
LA 2e 7 e A FIH A EE F7beH | = i Th

namespace ()8 271 W47k AAE £ A4, o) 2 7L GAVelZ 2AF UL AR FAE o) 2 B
(H A = ol A EE‘?} ofyel Ao, A, g o] & F3te] AU o5 32 o5 T=2 WA A
EEALS ALTYULE o9& 59, &4 builtins.open ¥ os.open() 2 21529 o]|& F7tof 23]
PG w8, o F 0L o8 REo| §HE FHFEAE RAHAA BEIA AR 4
HeAd =S FUth ‘ﬂ]%%oi random. seed () itertools.islice () B}l W 1 3k
Eo] Z+Zr random & itertools

R g0l o R 980l Bersl A,
namespace package (O] S 7IA]) A A B 71259 AEH o] Y 2R 7] 5 8k PEP 420 3 7] A]. o] &
TR A A L B A A Qe FE A3, 58 _init_.py 5ee] QO At 574 S

===
2E T HAS.

nested scope (ZHH A27.2) S FA H4-E JFZe= 5. & £, thE T Y Fo A FoJH
2 SHE ~FZ=T|EAoR = PRV T

St upg sk 01] JeWTES A2+ AdFYh
uu o‘:] 2] ok =
U}%}ﬂ?ﬂi, ;ﬂ"—? HeEs2 A
& gt
new-style class (5+ 2 €} %Eﬂ
T 2719 ol M A
(

__getattribute_
a2 9l 5y Th

object (AA]) AE] (] E
~ o HEZA Wo

package (7] 7)) AN H RESolL,

ﬁ_ﬂi

AADeZ HEFFIAES 2T 5 e FojH ZE5. 7eHo=,
7] A= _path_ AJEFHREZ} = ol REYJ YT
A A7) A &} o] 5 o397 A & BA Q.
parameter (W] 7] $) SHp (E= WA E) Ao A 7S 4= Q= 02} (B ofH A9 QAE) & XA
3t ol F B2 dEE. oA T/7Y wishAS 7]'013‘4‘3]'1
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o 9 X]-7]9) = (positional-or- keyword) o7 oA} Y 7)Y = ol 7 A 4 9l o A}E x| AT}
ol Z1o] 712 JEj o] i YU ol S =1 T oA foo £t bar:

def func (foo, bar=None) :

* A X-A & (positional-only): | AZ A|FE 5 = AAE AU AA A& wjAT=
S oo vz H5oll / EAE TS T A BT 5 Ut A€ ol thEellA

posonlyl 3} posonly?2:

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

o 7| E-HA§ (keyword-only): 7| EE2 T AFD 5 &= AAE AZFULE 71 HE=-A & v 7/iA S
Sh= Ao i S FE ol A kel ] M-I A M AU+ E T2 2ESA A
%

o) Ut} ol & 590, 2o A kw_onlyl £} kw_only2:

Do

AR
ef func(arg, *, kw_onlyl, kw_only2):

[o N

F

o 7hd- —Axl (var-positional): (T+2 v 7] H<=Eof] &3 A o] ] RrolE o] Z 9 ] a0l B &) Al&-2
A AA AAE] g AAAE AT oA v w7l o] Fofl * & <ol
E@W Aod 4= dFUth oAl & E0] th oA args:

e

def func(*args, **kwargs):

= (var-keyword): (t}2 uff 7§ 01] o3| A oju] WolE ol A 7] = 2RSS )
Asd + A= 01.4.,] N 719 = ]x]— ARt ol & w7 A= M o] Foll x+E
ol 24 BE 5 dsUth oAl E 01 H-/] ol ol A kwargs.

A= A ‘ﬂx}%%-ﬂfﬂ' 12 gEnt oty A Aol Ay B AAES AR T 5 s YT
A2F 8ol T, AR} w7 H4=9] Apo]of] U2 = FAQ A -F, inspect.Parameter F2 &, 3¢
Aol A, PEP 362% HA 8.

path entry (A2 QlE2]) A= 7w 5lelt 7l QxE G RESS 27] o) Fansle Qv e 4w Ao s
A2,

- 74719
)

path entry finder (7 & <l E E] 3}2lt]) sys.path_hooks o] = ZFHE (F, A2 JEF 5) o] 8 F+=
Il A, FolA A2 dEE 2 RES FEUWHEE SN JAHYTH

AZ JQEZ FJodygEo] £H}= HAEEL importlib.abc.PathEntryFinder o] U3 th

path entry hook (2 A E 2] &) sys.path_hook Y2E J&=ZejEU, EA JZ JdEZ N RES
Zeye duJdud F=z ez vy & 2 FUch

|

path based finder (G 2 7|9 5}Qlt]) 7| & v e} A = 3} & F 3], A2 E F =2 oA BEd 35
Utk

path-like object (F2F AA)) 3L A|2" A2 5 L‘rE]—LH AA. AE2E A= A28 e = str U}
bytes AA| o] A} os.PathLike ZEEZ S F 3= AA| O]QD} os.PathlLike T2 EZZ XY
8t AA| = os. fspath () T 5 EEOHH str bytes Y A|2H A2 2 HEE xl%‘/]r/};
thAl os.fsdecode () 2 os.fsencode () & ZZt str VY bytes 235 BAS=H AR E = A5

Yt} PEP 5192 =95 54t

PEP 502 7} 41 A9k, PEP sholl AR Elo] 22 AT AL vho] 2l i 7 e A2 mi §
e A2 e 7% AE sk A7 £A QT PEPE A QHe ol ek hA B V1% A R 2
A 55l ok e,
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portion (£4) PEP 420 oA B & AXH, o] 5 3t 7] A o] e|upA] st svhe] v g]o S0+
F4E9 A @p Lol A= = A= 7HsFUh.

positional argument (9] X] ¢1Z}) <12} & H AR

prov1smnal API (A API) A4 API= 53 2lo|BH 29 B A T34 HAo g RE AZ3] AYH AYY
E‘r e 3| o] 28] 2 ﬁrﬂﬂl Y A= AT A o ghal A H = & Tof i AE o] B 2ttt
ST A S8 0] FAHA = @7401 %l o dsuth 2d WAE2 EZ8st A oR
°‘°%L‘ert %S AYUT — APLE 23317] Ao 2 Fo3ta ZEA A Ao T Aolwt

Qojud AT
T API A 225, A S8 o] FA = A] e AL “H T P’ o &2 o AP YTH- B E AHH
TAE sl A T8/ ro g
o] Aat= B grolB e 7t LM A FF ARE AA LRFof By S| A g B AT £ s
Ut o 2pM S W §-2 PEP 4118 2 F U th

provisional package (24 3| 7] x]) &4 API & B A 8.

Python 3000 (3] 3000) 70141 3.x W 2hele] W3 (2 32) Wl %7 9 wlef ) o k7] | A B ol BE o2

o]Fo|th) o] AZ “Py3k” & o 27| & ?J‘%E}

Pythonie (s}l 1EHE) TFE 01 S0 AAY 3 E2 A8 A DEE LA A, ol lolol
7HE A AHEE = oA E S 7ol R ofolt oy I E 2 7)o & £, gho] oA A 2=
GG o B2 BN el el € fas f QYT ThE Be dofolr ol @

o) FAEO glor e, sol o] 557 e ARES thalo] A A E ALEH = Tk

ﬂooﬂ
S

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

o 23, sholAThe W e o] P th:

for piece in food:
print (piece)

qualified name (Y 1-3}¥ o] &) BE9 AH 273 zo| A BE FYH FH 2, T, WA E |22
£ HojFE o r 784 ol 5. PEP 3155 ol A g uth 23S drek Sei29 ol B2t
ln < ﬁXJH o5 ZFUh

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

>>> C.__ _qualname_

] C |

>>> C.D.__qgualname___

'C.D!

>>> C.D.meth. qualname
'C.D.meth'

REL 71270 22 o, $48] A7 o) S (fully qualified name) e BE RE A7 AS S £
A RER e Hoz Beld o] 22 o eUT) 9 & S0], email.mime. text:

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

ok Fzol A ARG Hx Ae7 002 oA |, v 27} v
ARbA 0 2 slo|H FEf = ﬂx]t A, CPython @] 34 2 2 QYo

I
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sys BE2 5 AA9 Z=x A4+ E E8F = getrefcount () & FY Tt
regular package (3 F 3|71 x]) __init_ .py F4& xqs= teEbE e 22 A5 A< 9 7] A.

ol T I A = EA L.

_slots_ el o) 191906, AE o] S REEE AU FUE plel AAHT ARHA DAl
AATZGo=N HEeE de= 205 th 17] 171+ kA g o] Hl 3242 SulE A AHS-817) 7
E7hthe e BolghA), Mmelo] AT 38 =2 gl A Be 4o dAE A gt SEd 40
St o= Aol E5UTh

sequence (A]A2) _ getitem () SF WA EE 53 A5 APAE AFESHuE 2 4 AN AE A D6,
ANdxo dolg E8FE__len. () MIANEE A3 O]H HE 22 WA AD2ES YEs Y,
list, str, tuple, bytes 7} YF5UTE dict B3 getitem () F_ _len () S AQSHA T}
=50] A4 U4 99l o] 0l 72 A8 5] mEol AR ohle vl 0w ATk Ao £

ok g
collectlons abc.Sequence FA MO FE e getitem () F__len  ()S @AM E
A ZB3 e H o] AE HYF=d|, count (), index (), contains__ (), reversed ()=
FAHIT. o G2 ALl ol 2 g TAR BE register () & ABHA AN 402 £ 5 A
e},

set comprehension (& AZ&]3H) olH B U+ 84 AAUY IR E At 445 G2 JF
5= a3 . results = {c for c in 'abracadabra' 1f c not in 'abc'}+e
I AE (', 'd I EAAFUL H2E, F3, 9AY Y taEd o] (display)= FRBAHA L.

single dispatch (4] & t] A8 %)) & o] atu;e] AR Fofl 7|2 A AAE = Alv & Tt X9 &
e

slice (E2fo]2) W5 Al o 7
t} variable_name[1:3:5] &, [
2THPE) B7|HS UWRH O E slice AAE AU

special method (54> WA &) 3}o] 4 o] Z
oA YAEEF o uEg /\]7;5}1
o ZAZ BSolA g&uh

statement (Z7) =732 29 E (ZE9] “B5 (block)”) & FA 8= FR2JUth £ T4 o] AL 719
EE AL SE A8 7R AR E F9 YA YTt 7V if, while, for.

text encoding (B] A E ¢1F.9) 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.

i

f

o
-

< AR T BAF R FEEE WA E.
o] 2L 7+ Q)& T EL WA EL E4 A o] 2E

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 (A2 shel) sex AAE 83 4 5 O 949 A, $F, 445 HAL QA2 vholE AT
oJElAEF & ou/\ﬂ/\g]._,_al/\e olmY & A% Ay} E-]]/\E i ReIe)| oﬂi‘—Eﬂ_/_\E BT ("¢’
= 'w) 2 dd 99, sys.stdin, sys.stdout, 1o.Str1ngIO-/] AAEAE 5 4 95t

ol EAF A4 & 91 2 5 Qe 3 AA o daiA= rlol v g 3td = FxsiA Q.
triple- quoted string (3 w52 H £A4Y) % )+ A20gx O) A ME SR EAE. 20
FUE YA EAL A e 7 5S AlTsA = A, Oﬂlﬂ% 7¥A] o] ol A L2 7F H Ut
Oléﬂl ol 5] o} F2uL L ZuERE FAYE ¢tofl T £ IEE= 3, AF BAE 27
FuE oy Eof 2d e, 52EI S & u 53] &R 5 UG
type () Ftold AA| 9] P& 170 oH F R/ AAJAE ZH Tt e Fol Azt A9

TEA 3]
T T T °
e class_ oEelHER AA2T S 917 type (obj) & 9L AFYth
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type alias (3 ol delol2) P& A F ALl v Jsto] BEojA = B2 &0l

Foldelojas @ dES dedtste ol F8FEUTE A& =9

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

pass

o= 2ol g a7 G e & dsuth:

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass
o] 71%5& AW typingd PEP 4842 FZ A L
type hint (F I &) W, S o ELRE 3 o v/ v wbek gho] 7t s = @& A4 sk o = F

2 sl
o] A.
o}

Y S E = A8 Atgrolm stol Mo A FAH A= ekt shA Y A A & 4 =0l #8519 IDE
o 5= 9q Y AL FHUT
A Wag ALea, 49 W 2oz oEdHE ¥ B4 ¥ FELE typing
get_type_hints () & Ab&St] AM 2T 5 AFUTh
o] 7]1%5& A W3t= typingd PEP 4845 F 2344 8

universal newlines (F-UH A & 37) o233 22 Zzol o7 oAFl: HAE AEZS F|A

& oA
Lol Wi EA] e N\t F7FA A

Ste S e 7l A \n, A
s EP 278 2} PEP 3116 = 2.4 8.

AFg-of #3fA = bytes.splitlines () ¥

rg Hony N
[N

O

i o
% i
—

[n}
~
=]

]_

variable annotation (H= o] - EH|o] ) WL = Z A o] EHE o] g o] A,
Mg we Zos o e HEd o wE o] Me F ) TS A AT
class C:
field: 'annotation'
M4 ool e dutd o @ SER g P UTH o & ol o] M4t int % M A0 A
Ut}
count: int = 0

W ol g o] B2 AA o] - H| o] EF U] & (Annotated assignment statements) 9| A /2 8 g T}
34 o] 1 F] o] 4, PEP 484 @ PEP 5262 H2 1A £..
) shold AR Afeh 88 T2 asl0], 2L Al2Ho A AAH & thE so]
S8 22195 5 Ao] AL A BTN, Thol | E 371 AEL 45 A 8 o] = o
Ag 7bsstH s, gg Ao R 42d A3 24,
venv & HA L.
virtual machine (7}3 717) £ZEfojwto® HoJH ZFE. Fto]H | 7Hd 7| A= Hle|E I E F
SYdte vlo|E =5 Ayt
Zen of Python (sFo]#1 ) 7o) 2l T A1) e o) A2HE o] B ], ol ol 3k A-g3h o] £l
HUth o] BEEL2 05y T EZE A “import this” & YH3H 2k

B I T

kyiXe)

(%
1
N

=
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o] A" A= reStructuredText A0 A ThEo] X o2, gto]x APAE sl SHs] A 24 A8 7]
Sphinx & AR5 U th

A A Q) o] 2 913 £ 0 ML slol A A &} npR A 2 A Ao 7 AP BALRLe] =8 Ut 7] ods
Althd, Zhof W o] o) 8 A K 3= reporting-bugs 3| 0] A & F Al 2. M2 AEE 7\]'?(]'% A 29
ek

S B0/ Be BAE =dUG
* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}
« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

W
—L
A
o
%
ruE:
_>a
()
ok
rot
X
il

e Abgho] sholHl Ao, spol £ gholHejg] ¢ polH A A 7l F T 7)o xpe] FE A QA
B2 22 glo] A A u Z 3] Misc/ACKS & Z23AAA L.
stolo] o] B AYAE ZHA A AL sho| W AFYE Y d83 7o 4t — ZARE Y o
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apPENDIX C

>

oA A} 2ho] Al

|"..|.4

C.1 2ZEY o] Ia}

glo] {2 ABC2l= A ojo] T A A2 A v E 2= 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
ZFZ) 2] Guido van Rossumf] 2] 3] 1990 d o] Z4lof| ThE o] HE U T Jol o= o2 AFFE2] B2 33 o]
=95 94 B, Guido= shol 2] 72 A 22 ol 912 vk

1995, Guido+ Virginia 2] Reston Oﬂ ¢l += Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston vaus/ 22) o A1 sho] A 2 A% 3L, o] ol A o] ] M A2] 42 £ o] F A LT

20004 5 %_J, Guido 2} -‘3]-01 é‘ﬂ Al 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs 2 A A5 Ut &
2 3} 104, PythonLabs & -2 Digital Creations( 3 A} Zope Corporation; https://www.zope.org/ FZ) 2 %754t}
2001 4, Jlr W Az E %] 01 A 2 (PSF, https://www.python.org/psf/ ZFz) o] A g5 & th o] ©Al = gho] A
#A AA Qe 2rotEs 585 A H vl F e 24 Ytk Zope Corporation> PSFO] £ 3191 9 U T}

B E JolH vz T2 T /\/\‘Q 141:]- (F7N &2 Ao "8 A& https://opensource.org/E 2 84 /\]
). AP 02, TR (A8 AR L ohduiTh shol 7 W B2 GPLI} T3 UTh oele] Bt ohe
W EFe 2 ore Atk

EEIEC IR E§A [ GPLEEN

09.0~12 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI ves

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 2.1+2.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-& 2] | PSF yes
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Z3: GPLY 238dH =
2ol 4l = GPL} 2]
53 gho] fl = Tho] W}
ek,

2] 7} GPLE slo] W& Wl 23t
WS 3 anz EA du
PL 3ol &3 8 Th 2 2 ZE 0] & AFT

4>l
o2
i glo

Guido®] A = 5}o] o] Wj 2 E 7H5 57 THE B 95 AR AAE A A=Y T,

C2 sjol ol A A5} A T A18517] §1 o] & ok

glo] W A Z E Qo] 2} A A= PSF License Agreementol] Wk} gfo] Al A 7F Fo gy th

stol M 3.8.6 5 €], A A 2] oA, Ze|H A 7|} T == PSF License Agreement 2} Zero-Clause BSD license®l|
o127} ot L .

Shol o] B A% 4= ofol i THE ehol Al 7}

= QRS ;ﬁ]l
2Eoh @ JAE Uk ol 3t elo AlAg) Ben B S
FRIA

ot

A

3 eol Al 2o 5

cBhol Al A E
Z3d a2z E o] th gk ghojdls gl

=2

of ol
e e

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.19

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.9.19 alone or in any derivative version
prepared by Licensee.

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

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

—Python
3.9.19.

4. PSF is making Python 3.9.19 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, 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 3.9.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.19

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.19, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

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

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

third party.

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

C.2.2 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.

(TH& STl Aol 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

(TH& SOTATl A1)
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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 3.9.19 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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_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e Feo 7Rt =5 XYL 22 ddl =9 A4S IdE 7 Ad Ytk

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TH& ST Aol A1)
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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 27

socket EE2 getaddrinfo () 9} getnameinfo () & A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, A & % 22 3td 2 FQE o] g5

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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asynchat¥ asyncore RE-2 th53} 22 £ A 233t

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.34 F7] &=

http.cookies REX Tha3 -2 £ A& 283 th:

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 &5~

B ES O T 7 AE ERYTH

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
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML 94 =2 X# $&

xmlrpc.client B2 53 22 7o A2 233Ut

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 REL T} 7} 28 29 S 2 8F T}

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

(TH& ST Aol 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 BE-S kqueue QB 3] o] 2] Tla] T}g7} 2 Fo) AL =TT

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}4 Python/pyhash.c o+ Dan Bernstein ®] SipHash24 &1 2] & 2] Marek Majkowski 2] & o] ¥ 3}%] o]
U T ol 7ol & e} 22 o] Ea5 o YU Tk

<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>

(TH& ST Aol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

ofr

C double &} 21 7+e] ¥sHS C &< dtoa ¢} strtod & A& 3= 319 Python/dtoa.c & @A http:
/lwww.netlib.org/fp/ ol Al A& 4= 9l+= David M. Gay2] 22 o] 52 Zt oA I = 5 U Th 2009d 39
16dol 2 A8 spdof= th3 7} 22 A2 2 golAla F A 7F £31H of sy th:

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

*

* 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.

* % ok X

*

* 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.

(TH& ST Aol 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)
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All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.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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pyexpat &2 U 5 ——with-system-expat & FAFA &= 3, £ expat 22 AHES AR5} o]

dEgyn:

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 &2 U E ——ywith-system—1libffi & AR &= 31 34 libffi &

Weg

[>
>
L
o
>
ofo
o
£

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

21ib B Al 2 E o A A H 2lib W o] L1 @ 25 o] A M=o A8F 5 §low, 3 glib 4 AR

Ag3te] WEH U T

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 ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE

]
N
L
[o
fru
)
A
k)

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

(TH& ST Aol 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 EE2 Y E=E ——-with-system-libmpdec & T4 3}X] &+ F, Z3HH libmpdec 22 AFE S

ALgste] e o

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 H|2E 2~ ¢|E

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/cl14n-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,

(TH& ST Aol A1)

C3. =%

i
By
&
(m
:‘_‘2’
2
&
)
ok
i)
-
x
[
N,
o>
r o

157



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

The Python Language Reference, = X] 8] 3.9.19

(o] A sl o] A A M A%)

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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Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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Non-alphabetical

., 125
ellipsis literal, 18
T
string literal, 10
. (dot)
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)
A4k2L, 80

o\
Il

augmented assignment, 92
& (ampersand)
A2kt 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

A AkAE, 80

function definition, 107
in dictionary displays, 70
in function calls, 78
A4kA}, 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
14kt 80

//

1 Ak=E, 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, 107
in dictionary expressions, 70
in formatted string literal, 12
lambda expression, 86

slicing, 77
; (semicolon), 101
< (less)

A4}, 82
<<

A4, 81
<<=

augmented assignment, 92
<=

A%k}, 82
| —

AXEAL, 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
AR\

escape
\a

escape
\b

escape
\f

escape
\N

escape
\n

escape
\r

escape
\t

escape
\U

escape
\u

escape
\v

escape
\x

escape
~ (caret)

A4kt 81

sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11

sequence, 11

A

augmented assignment, 92
_ (underscore)

in numeric literal, 14,15
_, ldentifiers,9
__, identifiers,9

A AL}, 82 __abs__ () (object W| A =), 44
-> __add__ () (object Wl A =), 42
function annotations, 107 __aenter__ () (object W] A E), 48
> (greater) __aexit__ () (object WA E), 48
A ALz} 82 __aiter_ () (object M|X =), 47
>= __all__ (optional module attribute), 98
o Ak=}, 82 __and__ () (object Wl A =), 42
>> __anext__ () (agen M|X =), 75
A AL} 81 __anext__ () (object || =), 47
>>= __annotations__ (class attribute), 24
augmented assignment, 92 __annotations___ (function attribute), 21
>>> 125 __annotations__ (module attribute), 23
@ (ar) __await__ () (object M| A &), 46
class definition, 109 __bases__ (class attribute), 24
function definition, 107 __bool__ () (object method), 41
o A2} 80 __bool__ () (object Wl =), 30
[1 (square brackets) __bytes__ () (object M| =), 28
in assignment target list, 90 __cached__,60
list expression, 70 __call__ () (object method), 79
subscription, 76 __call_ () (object WA =), 40
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cause___ (exception attribute), 95

ceil_ () (object Wl A =), 44

class___ (instance attribute), 24

class__ (method cell), 37

class__ (module attribute), 31

class_getitem__ () (object®] S &2 WA E),
38

classcell__ (class namespace entry), 37

closure__ (function attribute), 21

code___ (function attribute), 21

complex__ () (object M| A =), 44
contains__ () (object M| A=), 42
context___ (exception attribute), 95
debug__,93

defaults__ (function attribute), 21
del__ () (object M| A &), 27
delattr__ () (object MIX =), 31
delete_ () (object M| A=), 32
delitem__ () (object WA =), 41

dict__ (class attribute), 24
dict__ (function attribute), 21
dict__ (instance attribute), 24
dict__ (module attribute), 23

_ dir__ (module attribute), 31

dir__ () (object M| A &), 31
divmod__ () (object M| A =), 42

__doc__ (class attribute), 24

doc___ (function attribute), 21

__doc___ (method attribute), 22
_doc__ (module attribute), 23

enter__ () (object M| X &), 44
eq__ () (object M| A=), 29
exit__ () (object M| A &), 44
file_ ,60
file_  (module attribute), 23
float__ () (object M| A=), 44
floor__ () (object Wl A =), 44
floordiv__ () (object X =), 42
format__ () (object Wl A &), 28
func___ (method attribute), 22
future_ , 129

future statement, 98

__ge__ () (object Wl A =), 29
__get__ () (object Wl A =), 32

getattr__ (module attribute), 31
getattr__ () (object M| A=), 30

__getattribute_ () (object Wl A =), 31

getitem__ () (mapping object method), 26
getitem__ () (object A=), 41
globals___ (function attribute), 21

gt__ () (object M| A=), 29

hash__ () (object W] A =), 29

iadd__ () (object WA &), 43

iand__ () (object ¥l A=), 43

__ifloordiv__ () (object M| =), 43
__ilshift_ () (object M|A E), 43
__imatmul__ () (object WA =), 43
__imod__ () (object W] A =), 43
__imul_ () (object WA E), 43
__index__ () (object M| =), 44
__init__ () (object M|A =), 27
__init_subclass__ () (objectd S 2 H A ),
35

__instancecheck__ () (class W] =), 38
__int__ () (object M|A =), 44
__invert__ () (object WX &), 44
__ior__ () (object WA =),43
__ipow__ () (object M| A =), 43
__irshift_ () (object M| X &), 43
__isub__ () (object WA E), 43
__iter__() (object A=), 42
__itruediv__ () (object A E),43
__ixor__ () (object WA =), 43
__kwdefaults__ (function attribute), 21
__le_ () (object Wl A =), 29
__len__ () (mapping object method), 30
__len__ () (object M| A=), 41
__length_hint__ () (object A=), 41
__loader_ , 60
__1shift__ () (object WX =), 42
__1t__ () (object Wl A =), 29
__main_

2E,50,113
__matmul__ () (object WA ), 42
__missing__ () (object M| X&), 42
__mod___ () (object A=), 42

__module__ (class attribute), 24
__module___ (function attribute), 21
__module___ (method attribute), 22
_mul__ () (object WA =), 42
__name__, 60

__name___ (class attribute), 24
__name___ (function attribute), 21
__name___ (method attribute), 22
__name___ (module attribute), 23

__ne__ () (object Wl A =), 29

_ _neg__ () (object Bl X =), 44
__new__ () (object | =), 27
__next__ () (generator M| A &), 73
__or__() (object Wl A =), 42
__package__, 60

__path__,60

__pos__() (object Ml X =), 44
__pow__ () (object Wl A =), 42
__prepare__ (metaclass method), 36
__radd__ () (object M| A =), 43
__rand__ () (object H| A=), 43
__rdivmod__ () (object M| A=), 43

2
XN

<
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_ _repr__ () (object W] A &), 28
__reversed__ () (object WA E), 42
__rfloordiv__ () (object W X=), 43
__rlshift_ () (object MIX =), 43
__rmatmul__ () (object M| A =), 43
__rmod__ () (object W] A &), 43
_rmul__ () (object W] A &), 43
__ror__ () (object | =), 43
__round__ () (object M| A &), 44
__rpow__ () (object | =), 43
__rrshift_ () (object M|A =), 43
__rshift_ () (object WX =), 42
__rsub__ () (object | A &), 43
__rtruediv__ () (object A=), 43
__rxor__ () (object M| A =), 43

_ self__ (method attribute), 22
__set__ () (object A =), 32
__set_name__ () (object WA =), 32
__setattr__ () (object M| A =), 31
__setitem__ () (object M|A &), 41

_ slots_ ,136

_ spec__,60

__str__ () (object WA =), 28
__sub__ () (object M| A =), 42
__subclasscheck__ () (class WA =), 38
__traceback___ (exception attribute), 95
__truediv__ () (object M| A =), 42
__trunc__ () (object M| A &), 44
__xor__ () (object | A ), 42

{} (curly brackets)
dictionary expression, 70
in formatted string literal, 12
set expression, 70

| (vertical bar)
A4kL 81

| =
augmented assignment, 92

~ (tilde)
A4}, 80

247
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

i

o

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, 21,78, 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
yield, 94

AR
% (percent), 80
& (ampersand), 81
* (asterisk), 80

** 79

/ (slash), 80
//, 80

< (less), 82
<<, 81
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<=, 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

o £]
AssertionError, 93
AttributeError, 76
GeneratorExit, 73,75
ImportError, 97
NameError, 68
StopAsyncIteration, 75
StopIteration, 73, 94
TypeError, 80
ValueError, 81
ZeroDivisionError, 80

A

abs
W B4, 44
abstract base class (A d]o]lx Zg ), 125
aclose () (agen WA X), 75
addition, 81
and
bitwise, 81
A4kAE, 85
annotated
assignment, 92
annotation (o] = H] o] A), 125
annotations
function, 107
anonymous
function, 86
argument
call semantics, 77
function, 21
function definition, 107
argument (Q1A}), 125
arithmetic
conversion, 67
operation, binary, 80
operation, unary, 80

array
25,20
as
except clause, 104
import statement, 97
with statement, 105
719 &, 97, 103, 105
ASCII, 4,10
asend () (agen M A &), 75
assert
=,93
AssertionError
o 2], 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
719 5,110
async def
=, 109
async for
in comprehensions, 69
=, 110
async with
=, 110
asynchronous context manager (8] % 7] AH
2~ E A A}, 126
asynchronous generator
asynchronous iterator, 22
function, 22
asynchronous generator (H]% 7] A& o] E),
126
asynchronous generator iterator (H]3F 7]
A gl o] g o] B &l o] EY), 126
asynchronous iterable (H]Z7] o] #E), 126
asynchronous iterator (H]% 7] o] ¥ g o] §]),
126
asynchronous—generator
A, 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, 94
generic special, I8
reference, 76

special, 18
attribute (MJEZHE), 126
AttributeError

ol 2], 76
augmented

assignment, 92
await

in comprehensions, 69
195,79, 110
awaitable (o] 9ol 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]\E] 3}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
W7 4, 28
bytes literal, 10

bytes—like object (H}O|EEH

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
AA, 21,77
callback (1), 127
C-contiguous, 127
chaining
comparisons, 82
exception, 95

A A, 126

bitwise character, 19, 76
and, 81 chr
operation,binary, 81 & &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 AA, 23,79, 108
AA, 19 =, 108
break class (E3 ), 127
=, 96, 102104 class instance
built-in attribute, 24
method, 23 attribute assignment, 24
built-in function call, 79
call, 79 AA, 23,24,79
AA, 23,79 class object
built—-in method call, 23,79
call, 79 class variable (Z3 2 HS), 127
AA, 23,79 clause, 101
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clear () (frame M| A &), 25

close () (coroutine M| A &), 47
close () (generator WA =), 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 (Zo]A), 127
comma, 69
trailing, 86
command line, 113
comment, 6
comparison, 82
comparisons, 29
chaining, 82

compile
w7 g, 100
complex
number, 19
A, 19

W g, 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 (AEAE I#HE| A}, 127

context variable (AYAE W), 127
contiguous (A<%), 127
continue
=, 97, 102104
conversion
arithmetic, 67
string, 28, 90
coroutine, 46, 72
function, 22
coroutine (ZFH), 127
coroutine function (ZF ¥ &), 127
CPython, 127

D

dangling
else, 102
data, 17
type, 18
type, immutable, 68
datum, 70
dbm.gnu
25,21
dbm.ndbm
25,21
debugging
assertions, 93
decimal literal, 14
decorator (H Zd o] §), 127
DEDENT token, 7, 102
def
=, 106
default
parameter value, 107
definition
class, 94, 108
function, 94, 106
del
=, 27,94
deletion
attribute, 94
target, 94
target list, 94
delimiters, 16
descriptor (F]2=HE]), 128
destructor, 27, 91
dictionary
comprehensions, 70
display, 70
A A, 20, 23, 29, 70, 76, 91
dictionary (944 &), 128

dictionary comprehension (844 g Az 3

), 128
dictionary view (8A4E H), 128
display
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dictionary, 70
list, 70
set, 70
division, 80
divmod
W &4, 42,43
docstring, 108
docstring (5EAE ), 128
documentation string, 25
duck-typing (& E}o]3), 128

E

e
in numeric literal, 15
EAFP, 128
elif
719 =, 102
Ellipsis
A, 18
else
conditional expression, 86
dangling, 102
719 =, 96, 102104
empty
list, 70
tuple, 20, 68

encoding declarations (source file), 6
environment, 50
error handling, 5]
errors, 5l
escape sequence, 11
eval
W3 &4, 100, 114
evaluation
order, 87
exc_info (in module sys), 25
except
Z1¥9 &, 103
exception, 51,95
chaining, 95
handler, 25
raising, 95
exception handler, 51
exclusive
or, 81
exec
w7 g4, 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
yield, 71
expression (23 4]), 128
extension
module, 18
extension module (% 2 &), 128

F
f A

formatted string literal,ll
f"

formatted string literal, 1l
f-string (FEA}Y), 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 (3} A A, 129
file-like object (ZLF AA), 129
finalizer, 27
finally

719 &, 94, 96, 97, 103, 104
find_spec

finder, 56
finder, 56

find_spec, 56
finder (3}21H), 129
float

W7 gk, 44
floating point

number, 19

AA, 19
floating point literal, 14
floor division (A4 Y==4l), 129
for

in comprehensions, 69

=,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
AR, 25
free
variable, 49
from
import statement, 49,97
7195, 71,97
yield from expression,72
frozenset
A4, 20
fstring, 12
f-string, 12
function
annotations, 107
anonymous, 86
argument, 21
call, 21,78,79
call,user—-defined, 78
definition, 94, 106
generator, 71, 94
name, 106
user—-defined, 21
AA, 21,23,78,79, 106
function (&), 129
function annotation (&4 o]k H|o]A), 129
future
statement, 98

G

garbage collection, 17
garbage collection (7}H] A 7)), 129
generator, 129

expression, 71

function, 22,71, 94

iterator, 22,94

AA, 25,71,72
generator (AU d o] E), 129
generator expression, 130
generator expression (AU # olH £d4]), 130
generator iterator (AU # o]¥ o] ¥ & o] H),

130

GeneratorExit

o 9], 73, 75
generic

special attribute, 18
generic function (AYl g &), 130
generic type (AU &), 130
GIL, 130
global

name binding, 99

namespace, 21

=,9%,99

global interpreter lock (A9 <l = & H
=), 130

grammar, 4

grouping, 7

Fi

handle an exception,5l
handler

exception, 25
hash

g g4, 29
hash character,6
hash-based pyc (S| A] 713k pyc), 130
hashable, 70
hashable (| A] 7}%), 130
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 56

meta, 56

path, 56

I
id
W g, 17
identifier, 8, 68
identity
test, 84
identity of an object, 17
IDLE, 130
if
conditional expression, 86
in comprehensions, 69
=, 102
imaginary literal, 14
immutable
data type, 68
object, 68, 70
2,19
immutable (&%), 130
immutable object, 17
immutable sequence
A, 19
immutable types
subclassing, 27

import
hooks, 56
=,23,97

import hooks, 56

import machinery, 53
import path(YXE F =), 131
importer (¥4 X¥), 131
ImportError
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o9], 97 K
importing (9 *H), 131 key, 70
in key function (7] &), 131
A AFA}, 84 key/datum pair, 70
7199 =, 102 keyword, 9
inclusive keyword argument (7] ¥Z= AR}, 132
or, 81
INDENT token,7 L
indentation, 7 1lambda
index operation, 19 expression, 86, 108
indices () (slice {I A E), 26 form, 86 S
inheritance, 108 .
’ lambda (HT}), 132
input, 114 lz:guZéeu =
instance
c, 18,19, 23, 82
call, 40,79 Java. 19
c"liass, 24 last_traceback (in module sys), 25
A, 23,24,79 LBYL, 132
int I iiding whitespace, 7
integer, 19 . W& a4, 19, 20, 41
representation, 19 lexical analysis,5
A3, 19 ’

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
target, 90, 102
, A=, 20,70, 76,77, 91
S list (B12E), 132

integer literal, 14

interactive (th3-3), 131
interactive mode, 113

internal type, 24

interpolated string literal, 12
interpreted (A Z 2 El X&), 131
interpreter, 113

interpreter shutdown (AEHZZEH £8),131
inversion, 80

invocation, 21

io

A ALK N
A A2, 84 list comprehension (E|2E AZE|3A), 132
is not .
o1 A1}, 84 literal, 10, 68
" == loader, 56
them loader (2H), 132
sequence, 76 . )
. logical line,5
string, 76
. . loop
item selection, 19
. over mutable sequence, 103
iterable

statement, 96, 97, 102

unpacking, 86 loop control

iterable (o] E & E), 131

t t, 96
iterator (¢]€d o] ), 131 arge
M
J |
. magic
J . o 1it 115 method, 132
5 thonumeric Literat, magic method (W] 3 WA =), 132
ava makefile () (socket method), 24
language, 19 .
mangling
name, 68
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mapping

A=A, 20, 24, 76, 91
mapping (7433), 132
matrix multiplication, 80
membership

test, 84
meta

hooks, 56
meta hooks, 56
meta path finder (WE} F & 3}2lH), 132
metaclass, 35
metaclass (W EF F ), 132
metaclass hint, 36

method
built-in, 23
call, 79

magic, 132
special, 136
user—-defined, 22
AA, 22,23,79
method (WA &), 132
method resolution order (WA E ZAA <A,
132
minus, 80
module
extension, 18
importing, 97
namespace, 23
A=A, 23,76
module (X&), 132
module spec, 56
module spec (EE ), 133
modulo, 80
MRO, 133
multiplication, 80
mutable
A 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 (MYE =), 133

NameError

o 2], 68
NameError (built-in exception), 50
names

private, 68
namespace, 49

global, 21

module, 23

package, 55
namespace (°]& &7}, 133
namespace package (°]& &7 3}7]A)), 133
negation, 80
nested scope (EF¥H 27 Z), 133
new-style class (FF2EY Z#2), 133
NEWLINE token, 5, 102
None

A, 18, 90
nonlocal

=, 100
not

A4kAE 85
not in

QA 4k7}, 84
notation, 4
NotImplemented

AA, 18
null

operation, 93
number, 14

complex, 19

floating point, 19
numeric

AR, 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
W g, 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
A A2}, 85
ord
W g, 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}, 133
parenthesized form, 68
parser,5
pass
=,93
path
hooks, 56
path based finder, 62
path based finder (AE 7|9} 3}Q1H), 134
path entry (F=E dE=F) 134
path entry finder (AZ JEg 5}2lH), 134
path entry hook (AZ dEZF £), 134
path hooks, 56
path-like object (FEF ZAA)), 134
PEP, 134
physical line,5,6,11
plus, 80
popen () (in module os), 24
portion
package, 55
portion (EA), 135

operation, 79
precedence
operator, 87
primary, 75
print
W g, 28
print () (built-in function)
__str__ () (object method), 28
private
names, 68
procedure
call, 90
program, 113
provisional API (F+A API), 135
provisional package (ZA 37| X)), 135
Python 3000 (3}o] % 3000), 135
PYTHONHASHSEED, 30
Pythonic (3}o] A TH), 135
PYTHONPATH, 62

Q

qualified name (B3} o] &), 135

R
r A

raw string literal, 10
r"

raw string literal, 10
raise

=,95
raise an exception,5l
raising

exception, 95
range

W g, 103
raw string, 10
rebinding

name, 90
reference

attribute, 76
reference count (ZZ 34, 135
reference counting, 17
regular

package, 54
regular package (A5 3 7] A]), 136
relative

import, 98
repr

g g4, 90
repr () (built-in function)

positional argument (8 %] Q1A}), 135 __repr__ () (object method), 28
pow . representation
W7 g, 42, 43 integer, 19
power reserved word, 9
172 A



The Python Language Reference, = X] 8] 3.9.19

restricted
execution, 5l
return
=,9%4, 104

scope, 49, 50
send () (coroutine M| X1 &), 46
send () (generator M| A =), 73
sequence
item, 76
AA, 19,24, 76,77, 84,91, 102
sequence (A A 2), 136
set
comprehensions, 70
display, 70
A A, 20,70
set comprehension (& A= 23 A), 136
set type
A, 20
shifting
operation, 81
simple
statement, 89
single dispatch (<& Y2 X)), 136
singleton
tuple, 20
slice, 77
A, 41
W &, 26
slice (£8to|2), 136
slicing, 19,20, 77
assignment, 91
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 136
special method (54 HAXE), 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 (£7%), 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
o], 75
StopIlteration
o 2], 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
AA, 76,77
string literal, 10
subclassing
immutable types, 27
subscription, 19, 20, 76
assignment, 91
subtraction, 81

suite, 101
syntax, 4
sys

55,104,113
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_1lineno (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 (A2E 3}), 136
throw () (coroutine W| X &), 47
throw () (generator Wl A &), 73
token, 5
trace

stack, 25
traceback

A, 25,95, 104
trailing

comma, 86
triple—quoted string (A& 2%

136

triple-quoted string, 10
True, 19
try

=, 26,103
tuple

empty, 20, 68

singleton, 20

A, 20,76, 77, 86
type, 18

data, 18

hierarchy, 18

immutable data, 68
W7 g4, 17, 35
type (%), 136
type alias (8 o|€glo]), 137
type hint (8 3 E), 137
type of an object, 17
TypeError

o] 2], 80
types, internal,?24

U

=

guL

TAHD),

u
string literal, 10

string literal, 10
unary

arithmetic operation, 80

bitwise operation, 80

unbinding

name, 94
UnboundLocalError, 50
Unicode, 19
Unicode Consortium, 10

universal newlines (FU®Ad & d7), 137
UNIX, 113
unpacking

dictionary, 70

in function calls,78

iterable, 86
unreachable object, 17
unrecognized escape sequence, |1
user-defined

function, 21

function call, 78

method, 22
user-defined function

AA, 21,78, 106
user-defined method

A, 22

V

value

default parameter, 107
value of an object, 17
ValueError

o 2], 81
values

writing, 90
variable

free, 49
variable annotation (H4 o] H|o]A), 137
virtual environment (7} &7), 137
virtual machine (7} 7] A), 137

W

while

=, 96,97, 102
Windows, 113
with

=, 44, 105
writing

values, 90

X

W g4
abs, 44
bytes, 28
chr, 19
compile, 100
complex, 44
divmod, 42, 43
eval, 100, 114
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exec, 100
float, 44
hash, 29
id, 17
int, 44
len, 19, 20, 41
open, 24
ord, 19
pow, 42,43
print, 28
range, 103
repr, 90
round, 44
slice, 26
type, 17, 35
2E
__main__ ,50,113
array, 20
builtins, 113
dbm.gnu, 21
dbm.ndbm, 21
io, 24
sys, 104, 113

Xor
bitwise, 81

Y

¥ =
as, 97, 103, 105
async, 110
await, 79,110
elif, 102
else, 96, 102104
except, 103
finally, 94, 96,97, 103, 104
from, 71, 97
in, 102
yield, 71

zho] A A Al <t
PEP 1,134
PEP 8,83
PEP 236,99
PEP 238,129
PEP 252,32
PEP 255,72
PEP 278, 137
PEP 302,53, 66, 129, 132
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PEP
PEP
PEP
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