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CHAPTER 2
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93, 712 3L UTF-8 J Yt AFAI S &2 PEP 3120 of] U3 th & J1r°3=l% Higdad o gl s
SyntaxError 7} @A gy}
2.1 & - X (Line structure)
gtol W 22 22 o 2] 7| = Al & (logical lines) = & Vg U Th
211 =8]¥A &
=83 E-’] 2= NEWLINE EZ 2 & dFUth £X 0] 5 &stA] % o] (ol & 50 HEFENA &
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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
AL QTP Aoz AT of A0 3 ¥ 15 £ ZE He] A3 o] 52 A A gk
A A F AA ol T2 pobol Fith. whebF wlAl Eolehd, 2 WA & oA R slojoF T
A3g Al AF Fele F AL sk

’# —-*— coding: <encoding-name> —*-

ld] GNU Emacs ol A = Q1 4] g U th th& shih+=

’# vim:fileencoding=<encoding-name>

¢l &) Bram Moolenaar & VIM o] A] ¢1 415 Ut}
AFY Aol HAR A ko 7| AF Y2 UTF-S?JQE]' o] 71 &, st4 e A ] UTF-8 BOM
(b'\xef\xbb\xbf')o]H 0} QAT o] UTF-8 2.2 AAH Aoz Bt} (o] JAL nfo|ma 24 ZE
9] notepad 9| A A= Yrc})

TR0l AU, 77 oS- ol Mol A4 T 4 olob Itk AT P L A 2]
Ee 2E ofF] RAo|H 2F AL,

i

)
i)

A, A8

E oy gein

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

o SUYNE BUhE B T4 23D 5 JAFUTh o UL RN A 2HUL o S
BAY P AT o BT AR ZHUTH(F, FALD AH D 0)99) oW B2 o SeA S
AN F ol Lol 158 4+ glavth). BAE DEE sl 9t o 27 dolA AFH o
olg)e] Fol 53 AL ol o ek,

=) = =
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
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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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U o= o8 7HAl 227 Al E EoF U

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

(AHA, A2 A 7o) ol 2l 5hA 7h AR Tt vk e ol 2wk o] 3] B4 774 A G Th — return T
o) £o)27) 7 28l Q& k7 AA A Th)

NEWLINE, INDENT, DEDENT &= ¥ 5 2, t}23 772 §8 o] EZE o] 22 gt} 4 Bﬂx}(identlﬁer), 719
= (keyword), B ¥ E (literal), A4+ X} (operator), ?——v—x}(delzmtter) (2o /\1 AHE Z £F 0]99) 3 ExEL
Eoo) ol AW, B g Belste 922 UL 5T A4S, ARNA LEHOZ 92, Ht
woe gren Asd O A dole BAGE TALE 28 A5

2.3 AEzkel 7191 =

A 2} (0] 5 (name) o2}l % FUTH & tha 3 22 o] 3] A= 7sgYth
o] Mol A Al zpe] WL G UFAE BFE R4 UAX-31 o 7]9H8 ST, of 7)ol B2 o] Avp vl Y82
olef ol A Ao Ut} & ) AA S &2 PEP 3131 o] A] 242 4= QiU th

ASCII %] (U+0001..U+007F) W ol A, < u}% mz}fx}_ glol 2.x &F ZF Ut A oA Z HY o] &AL}
222 2E L A BAE AL sk, 410 oA 9

3=
o

_4

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

identifier = x1id_start xid_continue*

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

Ao AFs FUZE 8] TE=EQ] o u]= o]g G5t
* Lu - uppercase letters

e LI - lowercase letters

8 Chapter 2. o]3] 24
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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

o]

X
i
o
T
>
ko

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 ©

o
alf
|
rlo
ro
nj
[kl
ich
Al
i to,

I 7 (&F Bl Hﬂirﬂé ZgdgUehel gy @A 4= A]é‘%ﬂ °]

2L EsuNE o2
A7 9] 9] Sl A =2 Uitk sl W] me Mol A H Be ASe0] BelE b5 Aol FUth,
ofH 2o 47, WA O R TR TSI A S Wol e+ o] 29] BE AHEL, AL glo]

2.3. A¥zle) 7|9 e 9
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_* ST o] 5. o] BFO oJE5e S A FHA AR A4 FElE P Y
FR Ze ot 2pA Fef 20 “u]F 7l (private)” O] E B FE | o] F FE& S AF ATt A E Ak
(o] 5) A HA L.

24 3¢ d

2] Bl (litera) & 22 WAF S =@ AT 27 AU

241 Fxg 7 nio]lE Y 2 E

A HHE 2 T3 22 o3 YR JeHYth

stringliteral = [stringprefix] (shortstring | longstring)
Strlngpreflx ::: "r" ‘ "u" | "R" | "U" I "f" | "F"

| "fr" | "Fr" I "lel | "FR" | llrf" I "rF" | "Rf" | IIRF"
shortstring = "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "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>

o] 44 A 0] HolF R %3 & 7bA $W A A stringprefixihbytespresix o e el A

22 Afolo] g0 325 A perhe AUk 22 BA AT dnY Hod o FelFch 22 wdof

AT Ado] glod UTF- 8%]1/]D} A7 AA S AL,

Tl T2 A, F 7HA Bl EE 2 Y] A2mZa () 2 E SN & Asynh B3, =

o 3k o] A A E}i“%ﬂw}ili SR FEAFUT (I AE2 B A5 2% 9 224 ©]

g EHUTH. 9 €A (\) 2 22 20|W 5T gu7t e FAES olaA o] B ol AHEEH =,

AREAR, o Sl A4, S E AL A,

o] =< (bytes) 2 @S G4 'b' U 1B B Stol BT str B9 AABA A bytes Bo] AAHAE

TEUTh L F ASCIH FAE v 238 5 Jdsuth ZEZo] 128K T AU 22 S WEA] o279

%Siﬁﬁﬂﬂﬂ%ﬂq@r

A ulolEd BE Y BE AHF O rr ol 'R BAE o) £ S dFUT) oA BALL D

FAE (raw strings) ©1 2}l Sh=H], A WA E BHE EAZ AwdUth 2HH ez, FAE eH A, &

TR 9 \U S\t ol 2 o] ZE B85 Aels A ekt shol M 2xe) G U T E e ol

gho] M 3xot = A FAF UG A= Ly A, tur' U2 AQSH A s

10 Chapter 2. o]3] 24
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WA 330 F7b: ol = B Ee brt 9 2L v 9 rb HFol7t FAE 9
71 9

M 3,30 $71: shol M 2.x 2 3x N EA o) AW A=) fA RS Dol
Hd %qizaaﬂ(u'value')ﬂ Al = Y45 AF Y th AA S 3

fr U R B TR ZHE EX1YE g H 22 29 E XY 2 Y E (formatted string literal) Y U TF; = F2}
S 8 AR, £ e o AR AE T AT b e ATE L Bl el A
FEY BALL AP IA T, 2 vl 29 FH AL BA5 g o,
e w23t E 2lE Dol A, Al 7] ol x| o] H 2] F2 AN EAket gL S et Ytk (28] L A H Y
th. of| &l = gk F ol Al 7] 9] o] 27 o] 33 H A ‘E%S @%37}4 = 24, gEEe FEA YL (‘g3
e ae AAsed A AU F, 1 b
R AR A D o4, EALT W £ e o] TR ol Aol A A HLE ClA
Agd AT s 7 Ao S AR U QA5 E o 2Alo)z AA2E o YUt
SI=A I AAZ | 9]9] o A
Tnewline S S AN AE EAN AR
\\ g =#HAL )
X AEAEE ()
v SWEE ()
\a ASCII & (BEL)
\b ASCII 9l ~ 5 o] = (BS)
\f ASCII = 3| & (FF)
\n ASCII 2F9l 5] & (LF)
\r ASCII 7§ 2] #] 8] " (CR)
\t ASCII 7} 2 € (TAB)
\v ASCII M| 2 &} (VT)
\ooo 82 000 2 A A H Ex} (1,3)
\xhh 1635 hh 2 A A E B2} (2,3)
A 2 Dol AT A5 = o] a7 o = A AL
S| EAZ AL [ o EORR
\N{name} frU I dl o] H o] 20| A name ©]2}al o] F 2 FAF | (4)
\UXXXX 16-bit 16 A= xoxx 2 A FH E A} (5)
\UXXXXXXXX 32-bit 16 X5 xxxxxoxxx = A A= E 4} (6)
fo) A
() FFCupAAAE, Hof Al 719] 83471 5 -&H Y th
sh wre), 383 % 9] 16715 7k A2 of of Tk,

d oA, 67<L—r-°»‘r8x1" 01*71] oz AR A % vl EE I £A4L 2lHE
. Al

(4) WA 3304 W

©))

)ﬂm@0i¢b%qis
Cohe g, AH A ok
#0417} 3t WA e (o] 55 B S Sl ot ool A A
w, 3% Avel N FRE RRL G AAF 5 AFUTh) 4D A Lol AR A4H & o 27 o] =
12271, kol £ 2B Fol & Q145 4] ght £ R ol FEFHAIA L.

! http://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt

(

fy M

> 32 12

4 o
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The Python Language Reference, = X] ] # 3.8.18

WA 3604 WA QNAIE 7] ok o] A O] T A|AAL DeprecationWarning% vy th o
A 7} z}o] A 9 U]EH ‘ﬂ@oﬂ/ﬂt SyntaxWarnlngO] T3l A= SyntaxError7FE AY Yt}

gl EoA 2 g e o "EHA]E oA o] HUYth kA ¥ o ;:EHAVP Ao A g} A&
Sof, rn\mn & SHE BAD eEBolE, T A £} Sl YS LT o SeAG RIS E; r1\n =
Zuhe B4 2ledel ohdyth (2 B d e g4 Aol o LA B 4 gtk & o Bea
BoAw, o AP S o SR B 5 AGUTHE U7 Fol L= GRS o2 o=
NAA MEQU). o SN H2 Hol o AFEAE 2 Aol obieh el Dol = = T Al
B}z 91 A1 of] 9] oF F T,
24.2 7714 2E|E o] o] & 0]7]
o MY FAEol el EG HHES (FWo R F3A) o8 7 AFMNA ULt Aol ey 1,
29t ool B AT ZHUTh 7 elH o] A 2 G ES AT Btk LA, "hello”
'world' = "helloworld" 9 55 &UTh o] 7152 21 EAAS Hel4 ofg 2= s o] 283 o
LA E ZIF U 4 BAD itk 242 Eolt A AT o2 So:
re.compile (" [A-Za—-z_]" # letter or underscore

"[A-Za-z0-9_1*" # letter, digit or underscore

)
o] 7ol ¥ X Tl BoH e YA A A H o FAF o o of Futh A Al zhol FAHE
FEAE o) 207 A=+ AAAE AFESloF FUth BB E o]oj ol 7|7t SAME E MRS
AT A (F BAEH AT IEE BAEE ool 2ole AxRA ZbsdUh, W FAE BlHE S
HE Z2AE gHEF o] E Y 5 Aol 30 oF Fuch.
243 =9 #2149 gEE
H A 3.60 27}
2 2214 2 E E (formatted string literal) == f~F AL D (f-string) < "£' U 'F' & gof] 22 Ex1E glHEY
Yo} o] AL AF DEE £FT 4 Y, FBE () £ PRHE AU T2 £4D HH o]
P ARG ZAT, ER EAD E D A AL = BRIk

f_string = (literal_char | "{{" | "}}" | replacement_field)™*
replacement_field = "{" f_expression ["="] ["!" conversion] [":" format_spec]
f_expression n= (conditional_expression | "*" or_expr)

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

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

TEZZ uZ REL dul B HEAE HAFH e, o5 $Z23 "{({' Y "1} S dd SE5 =
AgEA = Ao gUch st =523 { EARIEE Alﬂ/\lﬂ—tﬂ vlol W &3 4 o] FubF
Uth 371 & 5284 g dg & BF ZASHE (O Aol 83 Uth, 4] Fdl 55« =\&
2718 g5yt =45 ' 2 A2k, W 3 (conversion) ZE T F @%¢°‘*HD} o 2] % A} (format
specifie) = HE Y = JE&d, F2 ' L2 AFFYLL (SF A= FE= 52T ') 2 Ttk
]_

E9 AL U BUAL BER FHAA ANA shol ) BRA 02 HFF L, B

ki

12 Chapter 2. o]3] 24

"}"



The Python Language Reference, = x| #] 7 3.8.18

A&UTh ¥l AL FeE A B, lambdadt Y B4 = & BT YA A BEZ S Mo Tt

A B2 MPEAE =TT 5 9}24(04]‘2 S, 45 g d £49) 242 238 5 st

Z+EAA L 2 2 gE o] SR A A FHA AFA 2K 07 AP YTt

WA 37004 WA Fho] A 3.7 o] Ao, 7+ FAR A3 2 A BB EY A A A await BHA T}

async for AL 2 dsl= A=ZeAAL SEEA FysUch

T2 7E '—'O] A ™, 290l A H2E, '=' 9 J71H ghol 2P Ut o= 5E35 '{' H,

FHA Y, "= FHY aFolas BFE EH FAHYh 7]%312E =12 2 AZAL Yl SR
repr () & AFFULH 2] AAEE M " 1r' o] HAFA e 71BH oz A9 str() 9]

HA38 7 55 75 =",
¥ 2} (conversion) 0] X H =W, xH A o] A7t ufg] Ao g Utk W% s’ = A str() S 3F
Skal, lr' Srepr() = 2 ascii
A3+ format () EEE%E 2R th 2R AP A= x@ A RS A format_ ()

2 ALH YL =9 A A 3
Ut

=

AN ZRAGAE FHAADBEES TPV 5 Y5tk ol FHY BES L IS AN WH B
9 AP AL LT 5 AAT, 2 3 ACEL THF S Yuch T AR 7] Aol

b
pa=
o
R
ificd
AU
i)
VLJ
E
M
o
-
rlr
30,
N
rEl

>>> 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

n

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"{line "

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

>>> f"/{line 20"

"line = The mill's closed "

>>> f"/line 20"

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

24. €4 13
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x"]} def" # error: outer string literal ended prematurely
f'abe {al'x'] def" # workaround: use different quoting

T BHAONE o SUNE ST 5 L, S o 7B T

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

o Sl o)A ol 27 B2 F e xS, GA HFE HEE FUTh

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

£ 24D 2B DL 5AE T (docstring) © 2 AL§E 5 G5 U Th EW4 o A8 gEl ke nhAb ok

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

>>> foo. doc_ is None
True

W 24 25 E 7kl i g Al k2 PEP 498 & Frxetal, ##
str.format () E AHHE Aol &5 Yt

(i
f
P
Ao
B
e
=)
N
T
T\
filo
>,
ofo
xel)
rlr

244 7 2Hd
Tx} el ol Al 7R FR/7F I Uth A5, AL d5 2o gHE 22 AL Ut (Hase
Aot sleE HelA *&501*&144.)

S7 Pl REE TFSHA i 20 TSk FUTH -1 % 2L PRSI F A4 T elgE 1
= 749 234945

245 A4 2E Y

A4 Pede e 22 o9 oz wAYUTh

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

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

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

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

nonzerodigit = mrLLLu"on

digit = "om..."9"

bindigit = "om | omiv

octdigit = "or...mn

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

7hgst v R elo] A3 E 4 A= AR A5 2 e E Y ol Al g5yt

WS el Yol 24 9 AR 0l 2H A UTE ASAL Bol7 Al xABE Tl AL W &2}
915U th e 5A} Aol vl 0x 9 22 15 A Ak (base specifier) T2 ol 1h& 4 gl el 7 wo] hupet
88 % Y%

14 Chapter 2. o]3] 24
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éﬂ%ﬁwq30ﬂﬂﬂﬂ4%ﬂmﬂﬁ4 85 C 2B} 9

dreHE A E Y

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

WA 36004 A BH PN RAES] IS 2dT HFAoE LES U

A5 eEge e 2L o9 Aoz nag Uk

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

exponentfloat = (digitpart | pointfloat) exponent
digitpart = digit (["_"] digit)*

fraction = "." digitpart

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

Ao} A= g 10 o7 A"
0|31, 77e10 I} 22 £AE AT A
Aozt g iEr 2159 F2S e

A% P E el B 7R o) & FUth:

’3.14 10. .001 1lel00 3.14e-10 0e0 3.14_15_93

= A Fsf o Ut A& £91,077e010 & SRS £ F
g Ejge 01‘?%% HAE T AR AL UG F4 e do

WA 36004 A BH PN A IFS 2T HFAoE ZES U

24.7 sl ¥ ™

s UYL e 2L ol Aoz wdE Tk

imagnumber = (floatnumber | digitpart) ("j3" | "J")

3% 2E R e A5R7009 Bas g Ut Base A5 e

AP 00] opd AR E
=h=
=

ZlEi ] 2 71

. . . e lde- .14 15
3.145  10.7 107 001§  1e1003  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 |
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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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ERAE syt 327 AIAED vl S243 o2 sbo]d 214 o] A (finalization) H = A ol 2] & 3HA] Zofof
TN F4 AL WA H 0 2 BolFojof gL,

TFdol AlFste FA Y HHA FAY A2 2FA ol £AE F e AA S AoRlEF Hs &+
Aol Tl of FUth E ‘try-rexcept’ EOR °‘ﬂﬂ e Ax AAE AokdA e & s Uth
old AN ES 2 ol F T2 S&l—r(extemal)” A sl e F2E 243U o] A E2 AA 7}
7Ha Al = AE W dhdE v AL o] s H A vE, 7R A A= BAE = 2ol otU B R, O AA 2 R Ad S
b shs BAA A U B Al s YT B close () INEH 2202 A4S u= 1T A2
A WA A o Z dofok(close) T T} ‘try: finally’ B ‘with B2 o2 3= A WHE AlF
gyt

ol AR 2 thE AA | e ¥ E 23sta Ut o)™ A2 AH °| Y (container) 2H3L FF Ut
g BlaE, g El S o] dE o] o . o %‘i—‘é—% Aelojv o gl APt g2, 7
2|7k AH o] e =2 we, S e AAEY ool EE o= 3= HHJQEP SEARE A E o] 9
Zha7g el sl =2 wi= 25 7F AA| 2] ofol B vk WA Utk A, (FE 22) &9 AEl oyt
7HA AA & o] FxE sk ok, 2 7bH AA| 7 A4S A ol v o] e WAH Ytk

P2 AL BE SHAAN AA T T2 ol &S FUh AA 9 oelHE YT} e S22 AE
old Hol A= dF AFUTh B F9 M g TEx A4S AA 2= olu] EAst= AA Foll A
2 FH RS A AS =HE 5 AF Yk dhde i ﬁﬂlﬂl/ﬂ‘ 01‘“—* 20] 5§ A FFUth A&
Eol,a=1; b=1%d,a%b eSSz 22AAL 75 1, obd F& AFUTh AT e =
[1; d =1%o, caeFAdME D, SHF, 2 ?_P—om W g aEYe] HAF UL (c
=d= [l =42 A4AE cedol HIdFTUH)

TR whehC AN THE Aol 2 44 8) B RES L
oA ARl e A (IS B, eln,

REAOR AE 45 WA 55), B sholugelg 55 #7h2 /b5 Aol o 27+ gtk
o] et R Yol vl AW e 5 of 2 RE pecial awributey § A3 £EE LRI
AL THol F 2 N AT, YuAA AEL 9T Aol opdUth Aol Foz WAL 5

t}. o] %}\—E Zr= et AA 7 A F U o] AAlol= WA ol &

- . 7 2 H% LE}LH] AR YLH o & E0], HA o=
Eq7]'§£1’4—rx] %“i gho] vk gy th =8 g2 AR d Y

NotImplemented ©] -2 3}1}te] ZhobS zh5uUth. o] 3h& Zh= sty A 7F EA Ut o] AA o= W
H o] & NotImplemented 2 T3l =24 t}h <A} Wl A = (numeric method) £} ¥] 1L (rich comparison)

WA == AFE 3 A4kl tisl AAte] FEE A ko o] & S F ok Fuch (23 H AH =g

B+ ‘?i”ﬂ'oﬂ ke F A 3l A Lbol ), o T E FHOPO A=) =8 32 Y yth
] 2pA] 8 Y] 22 implementing-the-arithmetic-operations & 2+l 3} A] 2.

Ellipsis ©] 32 3ve] ghihs 3%75‘/]‘:]'- o] T& ZH= st A7 =AU o] AAdl= 2HE ...
o i gH o] F Ellipsis & &3 FFUTh =832 FY U

numbers.Number ©]ZE2 x| glg]dof o3 WhE o] A 11, Ab= A2 Y Abs SheEo] 232 &8
FUth A AAl= B g Yt oA gho]l wrEol AW Ho WH3A] k5t shol A o] A= Tl 3
FA QA AT DA A of JdHUTh AT AFE Y 2 RG] Al kS vy QlF Ut

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

¢ They are valid numeric literals which, when passed to their class constructor, produce an object having the
value of the original numeric.

18 Chapter 3. ©jo]g] ¢
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AA~E

» The representation is in base 10, when possible.

» Leading zeros, possibly excepting a single zero before a decimal point, are not shown.

 Trailing zeros, possibly excepting a single zero after a decimal point, are not shown.

* A sign is shown only when the number is negative.
sho]m &

numbers . Integral o] A5 £849 A% A (LT} )0l 431 2452 Yehiyh,

B, A%, BaSE TR

%A ERe A4 AEU T
A4 (int) ©] A2 (P IR E 7L S geke & Al e RS AE REFUTHE A ZE
(shift 2} v} 22 (mask) <A 4Fo] 1L wh & 0] 7 EAo| AT W, THL AT 29 HA (s
complement) 2 £ F =0, RS H|EV} dZ o g 335 4" A 2L a9E Syt
Ed (bool) o] A2 =gt AR Fa e UL False 9 True 7 AW 29 & A ¢
ek 2l A2 in 2] 44 8 Gubuype) o 3, T AL A 471 03H A F AT v
o )= A 2 HEE = B¢, 247 2 "False" 9 "True" 7} ¥EEHE YT}
A% RYFAL 47 ERA AZES) vhaz @] A A0 At AL AR AT
Adun
numbers.Real (float) ©|ZAE2 7| A ==2] v} 4 = (double precision) -5 247 4= b]—ﬂ-%g\%lﬂ-
e = ghol W12 2 M B2 ) A2I0] AA = 571 BAGHC A 7 E)
ko] gl U th vho] ML oA & (single precision) Y5 A4 £ 5 X QSR gH UL} o] AES

T PR i e bR SRS R e N
gayslof ME AP U T WEA F A FR RF £5A 2 Ao 2 BFSA HEu
27k & e

numbers .Complex (complex) OJAEL 7|A £ MAE BE ALA S oz BAL 2 1 Y
Uth 35 253 ¢} A8 2AEE 3T ULE Bagz o AFRe}saRe o7 A8

| =

OEZHE z.real 9} z.imag 2 A = AdH5 Y}

=] obd A2 A9/ (indexing) B 4~ Y= 735 4 o] A Q)
len() %Al?ﬂéﬂ 7HA FEE9] HeE EHFYLE A EA o]
= ]

=20, 1,

yon-15 ZFFYTH Al A2 a O] 5

H
Adas sl d = AU ali:j] ©i<=k<jE W= B FHLE AT 29
Ao Al AbgE o, SEtolae 22 Y AF2d YT dEs FJFL 004 A/ FHES TA] HE
A Yo
of ™ Al B Al WA “2F (step)” T HFE AFE 3= “BF & 2o] A (extended slicing)” = A @ g
Th:ali:j:k] =x = 1 + n*k,n>=0,i<= x<],=_@*6}%5%60¥%x—‘;——ﬁalimn}.
Al A2re= B met +2g Ut
EUAAA EUAEL PO AAl= T3 Toll= WAE = sy th (v o AR R
FxE X, L AA = 7HAL 5+ A, HABE A5 Uth sHARL B AAZ R FxE =
AR Je A= AEE 5 lsuh)
e 22 g2 EH AA2Y YT
E 214 (Strings) EALE 2 F-1F = F = X 9 E (Unicode code point) 52 £ 3= FHEL A
QU T} U+0000 - U+10FFFEF Moo RE F= T ESL Exde 49 5 95Ut
sto] el = char o] RFuth tAlel FAL gle 4 3= EAE= dol 1 A44E
A2 xAFH T WPUPTordU T IAEZJEE AL FA A 0 - 10FFFF ¥ ]9
A2 13Utk chr () 2 RS0 - 10FFFF & A5EslEote 2019 £A <2 AA =
Wk str.encode() £ FARYAE ATY S AL A str Sbytes 2 W3,
bytes.decode () = 2 W] FAS Pyt

7
N

ofls

19
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FZ (Tuples) 729 52 499 Fojx AAYUT. F 7 o] FEog FAHHE= 7S

2 FuE 288 F384Y HF5202 BE S JdsULh st FEoR FA4E FE(AE

E* ,singleton) & £ A of] FUlE BA TE F AFUINEZEISE RIS HS FJonz=,
28 To 72 ERE2S WEA GHUTh. M FE22 ANl FE 7 e S IdF U

Blo] E < (Bytes) H}o] E Y (bytes) A= & v A JUth =2 8-HE nlo]E ], 0<=x<256

HAY A-2 AP YTh vlo]E AA & e W= vlolEE g EE (b'abe' 9 22) 3

W& bytes () A2 A (constructor) & AH-§ T 4~ F U Th ESH Hlo]E QG A A= decode ()

MAEE 55 BAQE 298 5 s,

7hH /‘]%/\ 7 Al A= BEEol Rl b‘oﬂ H A9 5 S5 Uth A B2 3 Y A (subscription) 7 & 2ol A
S YR del (AA) Y e g2 AHEE o s U Th
A4

A F Y WA 7hA Al A o] st
E(Lists) 21229 322 Qoo sto]d AAAUTh PrEs Zrjz o8 BPA2 o
»zﬂﬂﬂﬂﬂu%#ﬂﬁuwwaqunﬂaczgﬂs%wgiﬂ%aqgg
SuUth)
H]—OIE v & (Byte Arrays) B}o] E uj oé‘(byte,array) AA = 7]—t,ﬂ v g Ay E]—. LH?E} bytearray ()
ARAE EOIH U ch. FMol ok A(Zel A A b Seie 2) 2 A9 8, vhol

g2 & o] EY (bytes) AL} 2 71'0 SlE H oA} 7SS ;q]_-_a-h,]r/}

34 25 array + F71 7PA A A2 F & AlF3tE], collections BE A npz7A ¢

Yk,

AF FE Settypes) O AT FH gl 2o ANE 24 9 FAT AT U ADY T 5
Qsith, AT OO 2R 4 3L, W F T len() & AT Aol Y= FEEY ASE BT

Yth Jgte] dutbA ¢l £ = whE A A A Al (fast membersh1p testing), Al 2o A SEH &5 A A,
3 3 & (intersection), €3] & (union), X}4 & (difference), o & X} 5] & (symmetric difference) 3’4— e xet o
e A ek A,

A daEol= gAY e 719 22 B 3ol 488Utk 239 F

Q12 o] 48 ch Aol 79 of i of: W} T 547 ek ] sl 7 (o] & 5o, 1 21.0),
2% shue Aol Bol2 4 Ast

A F Ao ulA "E 3 o] YLyt

A Sets) |25 /W WS LI W set ) AYAE BE S 93, add () 2 HAE
S SN UFel £4F 5 A5

VI‘

EH 3 (Frozensets) ] A=52 EH JA TS ek Utk WA frozenset () AR @5 5 UF
Uth 249 Z 3 (frozenset) 2 B o)1 3 A] 715 st 2, o2 At A4, gy e 712

A48 % gyt
1] 3§ (Mappings) ©] 252 9oj9] oldlA 3o g7 uAE = A S {33t F 3L tebyy ) o dl

7] { (subscript notation) a [k] &= "] a oAl k 2 Q& A H =3 5 .

AHeE 5 9T, EH?JO]Urdel 220 thate] H 4% 9]

FBEo] f4E EF T

A7l & 7o) v v o) dgrih:

9 A1) 2] (Dictionaries) ©] 52 A9 929 AP~ oz Ad e = AA =9 783
SJeERIUT 712 A 5 Qe A o
ohU2} gro = L £ A5 LYY
1 174]+7¥° {kgi-ﬁ-xﬂ

pes

O
£
o
k.
4 =

_H
o
(g, =
o rE M i)
o o, M, %

o[ N

(g, oo
2
et
[
2
T
1%
=
S

QH&H%@%%H%%N@HﬂnPﬂﬂﬁdﬂﬂfﬂﬁoizﬂ%zﬂ

ot
m\l

& 13%/\4
Felabe o] A
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%H%@m%EMM)ﬂﬁ%%%#iéﬁﬁxiéﬂﬁ%hnﬂa%%

AgA A FE A8 A A B4 A

JE

A E FA e B4 2ol F7hg Uk,
YA e AUtk (... 7O

SHIAl2).

2 s dsyn(gAv e taZd o] Ade Far

37 25 dbm.ndbm ¥ dbm.gnu = F719] ] & A FE3}=0|, collections 2 E 9A] v}
A7 9 o,

WA 3704 WA g 2= 3.6 o] H e sto]x WA 4 &AE FASA ERFUTH
CPython 3.6°1 A, &Y Y £ A1 7} - A1 & AA 9, 2 Al o= o] HFo] ofyet 7 A - Ao g
REE TRl

S
-
=3 5ol SOl AU Th (34 Ao AN F). B4
ﬂ%ﬂWﬂ%#@mmmmmw%%%ﬂ@%ﬂ$ﬂ%%%Eﬁﬂ%ﬂﬂmgmmOEEOE

525 o] o} g o, S

E 4= o] E 2] H E & (Special attributes):

AEZHE B
__doc__ s AHete BAMY B s %7 None; A B 2 7] 7V
R Eant ”AQX] or5uth
__name___ T ol & 27 7V
__qualname__ o A ﬁg1rﬂ o] &. »7] 7t
iRl 3.301] Z7}.
__module_ StV A H BRES o] 5 E+ (Yl 4 ) None 27| 7Vs
__defaults__ AL 712 E+= (Yl B-F) None S & WhEo| X /&, | 27| 75
__code__ A3 H 9] bit] (body) £ Y 3= AA) 27| 7Fs
__globals__ o AdG PSS 7 gAY glof thsk xR — 97 Ag
7 Ao H RE9 A o] 5 ¥ 7 (namespace)
__dict__ d 9] g4 o EREE Aot o5 1t 2 =
__closure_ None = 'GL’\A A5 ¥ 4= (free variable) = ol tf 3F A7 AL
AZdE 7]-?_] Al(cel) 59 5=. cell_contents
AEZGHE 3t AH = ol & HAYAIL
__annotations__ | 7P 59 o] = H o] A& 7}A dict. dict2] 7]+= » 7] 7h=
) 7| =2 o] &9, vk gk o g o] M o] Qlthd
'return' 2 7| & A3t
__kwdefaults__ | ZINE FHERI AL 7t w7 Ria 5o 7] 28< 713 | 27] 7Fs
dict.
“27] 77 sttbal EAE R 2 o EYRESS Fol Y2 of ¥ HAA YT
T A= dYY AEYFREE g1 & 5 JEF A Y3, & 50 ol v e o H
(metadata) & & o] =t AHEE 4 FUTE A ESRHES AU & we 49 H 2T H (dot-
notation) ©] AbS-H UTH A 732 22 AHSA Z Y Tt T o] EREE AUl =23
oF gtk W 3o g o ER|REL v A¥E 5 JdFUTh
A AX = cell_contents OJEZHEE 7HAL d5Uh A g ol B okl @<=

4R U= 4S8 5 A5

G4 o] B3 #7140 JUE DE AN EE A2 4+ gEUTh ool Lhet i F Fe
7ee FashidAe. A YL types REOIA QAT 5 5yt

=]
A 1| A = (Instance methods) A AEA WA EE ZEgn, S 2 dadAe} RE Z2|E A

l%]_ RS =

(B35 AHgA 39 B4 BGFU L

5497 A8 o2 RES: _self £ Zela AAEA AA, _func_ £ ¥4 AA;
_doc__ 2 vWA=e] 89 (_func_._doc_ % 2%Uth: _name_ & WA o]F

3.2,
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(__func__.__name__ ¥} ZHUYrth; __module_ 2 HWAZ7FZoH BEY o] 5o AY Y&
AL None.

HAEE 734 RE T4 EZHEES A2 ¢ = ALFUG(EAI W 27 = A
A U Th.

AEDRES AL RO B4 AM AL S 2 HAS AR W, AS A Ao WS AR =
Sejao] 2 HES 9 0 HEA 5 ASUTHEIHE 1 220 A2BAE FHHA).

A2dA WAE A7 222 2 Fol Felao) AR RO T4 AME Qe o v
BEolA W], _self  OEFHEE AaEsl, WA= AA = A F(bound) 3 THal Y
oh Al WAES] _ func_ o]EHEL Al g4 AA YT

o
[>
rm

2 A= AR ZRHAY J2d 22 R SYPS A AA S jFozH BEojd o,
__oEZFREE U2 AN, func_ oEZREE WL WAET} VRS FE

__self

4 AA JUTh

2B~ HHE AR 7 5EE u, 7|19 F= &4 (__func_ ) 7F EEFH =], AR BEF 9

Qo] Fex A2EA (__self ) ZFAJEYLE A& S0, c 7t £() o HYE 231

Z2ola, x7tc o AdrdAd w], x.f(1) & TEFE A2 C.f(x, 1) & TE3= A

54Ut

ArEAHAE A7 A A= A2 HE S ul],  self o AFH“Fg 2 Adrdn”

EAAZE ZH2 AAGYUL A x.£(1) oY C.E£(1) EEEF= A2 £(C, 1) ETE

St A 25 UTHE & 719 gy h.

St AA A A~ AR 2] AL AAEAZHE oJEZREE oS ujujt) Lo o

Fo ok FUth ofE Aol JEFHEE A Ao fY3ta, T A HFE SE3H+= A 0]

E94 A H A7 F Yok T3 o] W] A}%— 2} A 9] gh4=of] ool A uk Ay Fof] 329 5 oF 3
N S P

o thE 2l B 2] (12l 2 2 ¢ o] opd BE A1) w ek glo] A 2o
AERE LA Ao o A A ER WER A Gtk AR F
Pe7l 2o o 22l HED Hu Aojyhic,

A ol & —.—(Generator functions) yield & (vield & 2 #FZ)ES AH&35t= f}; U Y AEE Ay
glolg o= (gfneram” function) 2}3L -5 Uth o] 45 T E5HW A4 ol H ol H (1terator)
A A& EE% =, & ‘)l:"] v}t (body) & A3 5l+= o AF2H Y t}: o] H Eﬂ o]E| 9] iterator.
__next__ Uﬂ/‘ £ SE06tW yield ] 32 A wi7hA 71 %3‘49‘4‘:} 7t
feturn—ﬂ: Al 0]'74‘/]—:’101] 23l H StopIteration 9 E o711 ]E{E}]O]E%‘— Bl-@r

She g5l 2ol m2abA Bulth

2 ¥l k4= (Coroutine functions) async def & Ag3A FoH = U =S ZFEH I
(coroutine function) Bt F-F Ut} o]|H S+ E s &5H F 78 AAE S YUL await &
AL 8| E8, async with & async for B& AR 4 AH5 Yt T2 E 24| (Coroutine Ob-

Jects) *i‘ e FEsA L.

B E 7] A 0] E] &4 (Asynchronous generator functions) async def & AFESA] FoFH = g7t
vield &g /\]-ﬁ‘(sl—tﬂ v % 7] A A 9] o] ¥] S5 (asynchronous generator function) 2F1 Y51t} o
S8 5231 A4 U5 7] ©] E] #) ©] E] (asynchronous iterator) A A & & F=d], ¢
(body) & 4 343} 7] ‘?4’3]1 async for-tolA AR U T

H| 5 7] o]E & o|E 9] aiterator.__anext_ () WA EE 53 o9llojHE & E8F),
await & ] yield 2o] ZHe A2 u71A 47t AFG YLt 448 return B8
Eo =23} StopAsyncIteration o2& 42711, B35 7] o] & o] B & Wt&3t+= 3

zo =984 Bt

iz ?E,—r-(Bmlt -in functions) LHZP St A= C 42 S8R Y5 th(wrapper). W& S 9] o
E¥ len() Fmath.sin() (math £ ZF W ZEAUTh 7 As5Uth AR N9 F-&
C"’“’:-’F ]4"}1 2AEUT 55 7l A olERRES: __doc_ > AW wAE B
9= A9 None AUITh _ nome. © 949 o] EQUTh _self. & None 2% A4t
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) =
s

1
A+-g- 2} A o] Sl A (Custom classes) AM-&-2F 4 o] 22

(SHA Rt 52 EAAR);__module_ 2 &7 od 289 o5l AU §le 7% None

Uy,

W& Wl A = (Built-in methods) ©] A2 AHd W o] th e 5 YUt ojdols FA A 719
QA= C ool AYH = AAE 231 doUch g AT o 2= alist.append() 7}
A=, dist = B 2E AAJUTE o] Ao, 55 ¢)7] A& AAERE __self  dist 2
a8 Ax = 44Tk

e 2 (Classes) S+ 2 EYUTh 7“211—%% HE A 2L QA AHAE vle: HE g
(factory) 2 F 2 3l=t], __new () WA EE A A (override) 3= Ze 2 o= 2t 5
AsUth 5 AdAE=__new () 2 A ﬂﬂ, dutA o g, A} AA~EAFE 27351517 95

_init_ () 2= AGFEYth

A QI AEI A (Class Instances) Z | 20X call () HIAEE Aoz Hn, S A€~
£ FHER s 5 s

(Modules) 252 ol Fx=9o 7|H A % 3A3 ot
import_module () 3 1mport ( =
A WS AL 25 A A A4 oz .
BEoA AYH = __globals_ oEgHE=Z Iz}, EE]

gof thst 23] = ¥ '
2/15eho ) A8
A

—

g

N

H o], import ¥ o]y, importlib.
! £ Uz g o

EV
+5

Erﬂ',j]m

m

=
AR =
=1
s

MLmhéﬁ

3}
&
=
I

_dict_ ["x"] Z4;
u2] 3o E (7] 75 F) o

A £ Qe 4 F None §
SR8 A% ool d BE
ok AHzeEH Aoz A
AsHA FFU Ff

A

ojlB 2] F=rgol

EF 7 AL OEYHEES:  dict_ = HAHu

EE: name S EEY OJFYUT; _doc & EE EYW
S 4% 9l%) annotations = A

A AUtk file S RnEolzry nadol A
C:‘q' %O%txcj. %%’ —‘—EEOHA-]\__fl E
library) 2 HE 5H02 25 = 3G 25 4 T/

i plo

g

My ot ©

f

ot S

)i
=
=
2
(¢]
o

;&

CPython implementation detail: CPython ©] 2§ ¢ I w2, 9 ol o st =z
Zhgotdd ey, BEol A3z E ol BE gAY gyt o] AS g™, g E &
A AY 9§ 2 o] &t T U2 EE S Fobrolor gyt

A2 YPE2 HF FHAAY wio HEAJ7 UG (F
Aol A FAR). Zdlae 9AVE R FEE ol F TS ZA5UL Sl oEYRE IF2E
ol gAY st 23 Z AP YL o & 9], C.xE=C.__dict_ ["x"] 2 A F Y} (A T+
AEGRE A= thE HHES == o8 7HA %(hOOk) o] dFUtTh). A7 ol EGFE
olFo] HAH A o, JEGRE AL HE FPASAA ALSH UL o] B2 3 AN
C3 A A <A (method resolution order) & AF&3t=0], T Ao 22 B FPAg Ho|l=
‘t}o]o EE(dmmond) As FxR7FEANNE a2 A 2o -’Jrol 2 o] AF-§-3H= C3 MRO ]| tr]'

=
X

= o] A S Y82 2.3 vl Z o] HFRE & A https://www.python.org/download/releases/2.3/mro
ZrolE 2~ 912 r)r

SN2 AERE Fx7H(EA L c Bt 3pah S vAE AR = %4 2w, _self_ olEF
FEZFCAJLA A A= AR 2 Hebg ey 2ejg fMER A 2E v, 28 E vl = 27}
7%1 9 A= A Tk S Az AL o B HES}_ dict_ o] A% ghi} FepAE

= vhet e ol Az E T aey] Ade] Uguth

Ses e RE fYe Sha GHUE AAT R, ol FoE Rr Fehag GH S
e A e

ZesAAE FU2 ALAAE FAFEZ(OLAE LAN L) 55E 5 AFUTHAE BN D).
%¢ﬂzaﬁzg;mmq_%gwaﬂﬂ%ﬁqw_mwmQ_%%wﬁﬂ@ﬂgagmﬂg

3.2,
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o

o
o

guUth _ dict_ = Zero o2 t
& AR FEYUTh RS9

B4 o] At Ao ¥ A ko
133l =5 = %HOLEH

A gtk _bases_% R
AE FAZYT; 2 29
1h annotations_ = Z# 2

dh L

2 o

R
o T

rﬁ g
il
filo
ot
flo
10
2
=<
)
inss
<
LI

(0]
zo
<

o
>
;O
’

Bl A (Class instances) 2|2 A~

EE EIE
B2 did st gAY P o §
:O
JReX

rT
[>
of rlr
N y
n?[; =
fr &
o 2
Im 1%
:ol:,"
>
*
SOl

AU XA AEZFEZFEAS A ¢4al, A" 29 2
B, Zel2 ol B BER AN o] ALP UL vep A 27
__self o] 1341:1157}0]/\154/\0] ?l/\a/\“ﬂ/ﬂ‘:itﬂﬁ-t,qr/}.
27 gk W g Ut 919) “Abg 2} 2] 22 2 (Custom Classes)” -2
AEYHEZLZHAY __dict_ o AFEH G SHAES BE+=

30, rlr rulu 1> m>

RENER P

E7HAHgA A4S g4
FRECET BT P

ol o

Sl g e T

7| A Ae] g UTh B Fel S o ERlHEE WAN A 43, FALT__getater () WASE

AAT, 232 WEAF 7] 95 IHAEE 5EEUT

ANEZRE Y A= Aa" e G E AT #, 23 2829 gz E =24
Utk @k el art setattr () Oy __delattr_ () WAEE 7FAH, Q2B A0 HA

VO AA (3t AAg1 e g2 A dsUth o4 44 = 4d 342 yehddo. 34 AA S
o 7HA "/Hf‘:”o] A5UTE: open() WA 34, os.popen(), os.fdopen () I &7
makefile () WA= (2 g, otz & ﬁlz]— RESO AZds g2 F4So| U AEE).

2 AN e Ao T HASES TS
ol EH o] EEY HAEES VA Y, ZEla Ada'as a2l AlE s, g T 5 Q%
ST A= o) FEAAE HANL

EFOEYREE: _dict_ £ AEYHRFE gAY YYTH _class__ £ A2xE 29 Z
Ut

sys.stdin, sys.stdout, sys.stderr = QE|Z2|Eo & ¢, &8, dg] 2EHoZ 27|34
Id AANSJUh BF dAE RE® 3 A io.TextIOBase 34 Zefj2ol &35 o A E 7 o]

25 5y th
W5 3 (Internal types) QNE|Z2]E|7} R A 08 AMESh= 22 P52 AFEA A =S H Uth I8 2
o vl MAoA o] Y o= WiAE F YA AT A8l o714 dFFTh
F.E 21 4] (Code objects) T= 21 A= vlo] EZ 7 5} A H (byte-compiled) 2 3 7}53F 3}o] W T =&
Wed, 2 kel E = gas 25y 2

L
hJ
[n

oj® Er“—‘,‘(context)i ZEa JA U Th =S 7)1

2hs

et

AR 9} 54 A7) kol Aol 7L Sl ek; B4

173k o] B4 AR o] A o) YA HE

AA & &2l A 33 (globals) (47} ’%‘H% %) gAlAow Fxeta JARL IE A=

A ol Fof 97 B TH(A B A grel Azt

o), 7= AAE B o3 b Aol B ol Anw (44 e Ao wE) 21

Uk

E2 Q7] AR JEFHHEE: co_name & T
A A8 A9} gl e AAEE TR Y
A2 Ag AAE (7] Egho] = AAE 3
7] JE;QQLO];(]. (7]E7¥ | O.‘: z x3
Yol /=Y Ut} co_varnames & A Y ‘iﬂfﬁg
‘?i

SIE:S
b
il
10
o,
al(f
o
ot
;R
30
rr
A
il
A
_\1

1E 3= g3 AA2E el = &4

_<‘>L'
4>
Lo
s L
r&

ez 9] o ol (S8 A AT DT el

= o
; co_consts = HIO|E IV AL SHE BlHE S 283 = FE2Y U co_names &
< ;co_filename & A9t E FEE A F3H
- = g H ‘:HE?JL]E}, co_lnotab 2 nlolE
M2 Ao Ne BAGE AW dAUT (AT ]SS e =
F 11384 Al L); co_stacksize —‘5%&,_ "ol 3719 Yt}; co_flags =

S< et 7l b2 duch. g AA ek

AA

9] o] = ?:] Ut} co_argcount & 9 2 QAR (Y
h el F /49 Yt} co_posonlyargcount =

1—%1/]1;]—)./] M YUt co_kwonlyargcount &
9‘45})-4 N4tk co_nlocals & &7

°|

A U5Yth); co_cellvars ‘: THE gE9]
t}; co_freevars = Af W4 (free variables)

Q9]

o]
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g3} 2 G50l co_flags & 931 ALH o] Y Uth G527t A A5 A AAES w0
o}5 o] 7] 98] A5 = *arguments £ AHG 3R HE 0x04 7} 10l Hlrh; @ole) A=
242 WrolE o] 7] 93] AL§BH *rkeywords ¥W& AHSSHE U= 0x08 o] 1] Fulth; vl=

0x20 2 47 AYd o e g w] AA=F Yt}

EX 715 A (from _ future_ import division) B3t I T AR 7} EA 7|50 EA3)
Aejol A AoAE PE=AS YRR 7] 18] co_flags o MIEES A3t 3471 F4

division o] €431 e ol Al 75+ 9.0 W ¥ E 0x2000 o] 4 AF LItk H = 0x10 5} 0x1000

= oA WAL sho] WA AHEE 5 U TH

co_flags 9 2 H|EESL Y A1 935 o ¢kx o] 9l th

wtoF 7= AR 7} S YEPATE, co_consts o] A AR 5L A EXG o] A F 2 FH A

¢r o None Yt}

=99 A (Frame objects) Z 7] Y 24| = 43 = | Y (execution frame) = Y EFH U T} Ed o] 7
Aol SR 4 T (o1 E HAA L), 550 24 gt Agg,
5597 A8 ol EEHES: £ back & o d 28 29 (327 FFLR) S A2l 7| A, ol
el o] uleto] g None; £_code & o] Z & ¥ of| A] i.t_: AA; f_locals = A9 HSTE

233t AFREE 9 Y E; £_globals & A9 HEo AFRE YT £_builtins & W3S
(intrinsic) °] &S5 AFEFA YT} £f_lasti &= AE3 vlo]E F = 9 3 (instruction) & A3 g oF
(= AR vho] = T = FAGo] g Ay Th,

Accessing f_code raises an auditing event object.__getattr__ with arguments obj and
"f code".

S 27 7bs o|EBRES: f_trace &, None ©] o)UY ™, T = A F9 o] o|HEZ Q3]
S5 = @ dUtt (W AAA AFSEH Y. BEE ojdl ZF A} A Foll A B T -

E
— =
f_trace_linesE False® AA3IH o] AL v &A 3T 4 &5t}

}01'

T2 f_trace_opcodesE TrueZ AA3l= 20 Z 24T E 37 (opcode) & O|HIEE 3]
89 % A Urh 24 g5l 2o B H A9} 2 AL G2 AL E FolE A S
ez ele E22 fue 5 g0l Felslof itk
f_lineno = Z @YY #A = AFJUrth— Ed o] T (f_trace) o A o] S 2H HF ==&
AEEUITH(S 4 /44 Hhe el 9ol A B /5 Th. ¥ 7= £ lineno 8 7] 913 A= el
FAE 4 A5 YT} (A9 Set Next Statement).
=9 A= A WA EE A QG T
frame.clear ()

Eﬂ (<)) o]

ol HHEE ZH Jo] F2 A HEEof st BE FRE A AFYCh =3 ek
A g ol ol &3td, A & o] i =3 Y 2
TS = 4_%% ZUTHAE 591, 99
b‘]—u’ﬂ)'
ghek g o] d A A3 F o] RuntimeError o8] 7} T2y gy o},
W 3400 F71
E 7 o] 29 A (Traceback objects) E & o] ™) A x| = of| ] o] A=) Eﬂﬂol/‘ UebdUch Efo]a
Wl AR = ol @] 7} A& uf] WHE o] X 11, types.TracebackType & TE3|A YA F o7 THE
T JdsyTh
FAH o2 el Ed o] a9 H-, o 9] X 2] 7] & ol A s ~H)
Ak} E 2] E o]l o] otof E g o] AR E AT T ol 2] A
EfolaE 2 ao] AR £ AFUTH (nry F AA FZR) sys.exc_i
FZY M HA oL} 73l o9 _ traceback_ OJEPFHER AN
2o AT A7 E AFIA e AS, 2" EFolas RF oY _—%~E(E7] A
2UiE o)) 28y Ut wek A Z e e 7} i 31y O] ,sys.last_traceback & & A2} A|

o

5722w, 217} 5
2] 7)o Eof 711l
)
o

7=

=

-{>
30,
zfy
Lo
o

Kl

kll

32. EF¥A 25

i
ol
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A2 g

BAHoE AR Ee0] M) A9, th_next ELHES ol wA AA 3o} A 29 =
0|8 4Bl ok A B AABHE AL Edlo]ame BEL 2o 2 Y5yt

E4 97 g AJEGREE: th_frame & & THA o A 9 a‘f%‘E HA I YUt tb_lineno +
& 7L st 2o WSS qq, tb_lasti A&3lulolE T = P L 7le] Qo) uhek o 9
7} except & © ]Urﬁnally o] ¢l ‘”b try woll A 8 etd, & Hae) Efﬂ o] 2~ ul o] wpx] v 7 (last
instruction) & Z & AA 2] & H% 39 T}E 4 93Utk

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

"tb_frame".

F 27 7bs oJEYHE: th_next & 28 EF o] A9 thg A (o &) 7} A3 e o gk
2E)°1744D} oA 7} 9129 None U Th,

WA 37004 A7 Eglo]adl AR = oA sto] M T oA A A O Z AARHAE THE 5 310
W 7] & A2 20 th_next OJEYREE HA T + A5 Uh
£ }o| 2 A (Slice objects) S&fo]lA AR = getitem () HAEE st SEto] 28 YEFYY

g W & slice () 2 9E 5 JdFYTH

55 97 A8 AEGFEE: start & FgH(lower bound) Y U T}; stop = 43k (upper bound)
JUth; step & 29 grdunh; 7 32 =2 4% None ?:M\’/‘r o] JEZREEL Y99
ol & + JdFUTh

[
i)
o,
[»
=
r

o
i
lo,
=2
>

=g A9

slice.indices (self, length)
o) A= shuel B Q1A lengrh & oA Setol s A 7L Aol lengih ) A2 A8
H9L ] 7 &ato] Ao st ARE AATULH A Ao A4 e A" BZS ==}
O]Zﬂ%% Z+ 7Y start 2} stop A 29}, step = & 2fo]| 29] AE o] & (stride) A o] YT A
29 97 09 5 Rod AASE AukA el Sefol o) 2 Wy o r el Fy T,

2 €] €] W A & 2 4| (Static method objects) ~EJ € WA= A A= oA A3 34 AR E WA= Z
A2 Hghete B2 WA sk IS AlsdUth 28 g vA = 7“/‘<ﬂ o2 499 AA|, HE
A2}t Ao wA == gamqu} 2HE HAME7 FHay S dadazRE QY o 7
A7V AAZ 2T+ A2 X d AA Q] thE o™ W3 E A8 2 & A Juth
SN A= 22 o s, 2HE YA E AR 2AA = 8 E0] obd Yt 2 E H A= AA =
W& staticmethod () "g/‘éx}i la=ash=

Z 2~ v A & 2 A (Class method objects) ~E| g WA= A A H, Sl fA= AA A o2 2 A
£ =ttt Fdas Sda dad a2 BE O AXE Al Aol WstE FUth 2™
z23) oA Fe 2 mAE AA 7L F 2k A o tis A= 9] “AREAF 8 9 ]/\iE(User-deﬁned
methods)” ol A AW A5 Uth P Uﬂ/\iE 7“}1]‘— U # classmethod () AAAZE w5 YT

P

33 55 WA= o] B

oot B o8y WASES JogowH S B (F Aol Aot} Sl F 2L
of &5 Al ZE = oW AAES FEE 5 AUt o)A o] AR W 29 (operator overloading) ol ™) 3+
ghol o] HIW A, Fea7t Adojo] AstAtel] el A47] A S TS AT 4 A=F Tk A&
Eol, a7t getitem () olghE o]FY WM EE H st x 7} o] Fe 2] AL, x[1] =
2 type (x) . _getitem_ (x, 1) FZSFULh dFH ALE Asta, A3 A =7t AT A
SES ] AAL M E do A YT (EF AttributeError Y TypeError).

S5 A= E None 02 AAFE AL H T Alko] AT A FETHE AL ARl AU ol & Sol, whep 2
Ba7t iter () BNone o AFEE, Seh2t o B e Hol obduich. nhebA o] AAE N iter ()
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M[
e
rE

ZEEAATUTE (_getitem () & WG AJE3HA] ShF U Th)?

TS o, B2 Y3 et AR o Dol FH = A%V A1 ¥E FHATE= 2 0]
FeEat e s AW Averr & F2d 4 9 ‘45}-5};(]\1'/\‘1}
o] ok =& &= 9HF YT (o] | $H7FA] o] = W3C2] Document Object ModelPJ NodeList

fy

TypeErro

off & au
ofof

o o
Ir e <

>

rf

)

1

o

il

[n"°

[o

-

L[> fo o
S oot ot

2 & Zalo
&
2

v

o

¢

3.3.1 7|2 A 2l AAE]u}o]A o] A

object._ _new__ cls[ ])
S cs o] A d2HAE R %71 Al 2EFUS __new () € 2HE WA=IUT (2 FA
GATA rob e S B2 A Ad, A WA A4 DS el S dnbne] Felag)
AEgynh U QA= 7—‘1 A A A (EANs 2o A2l A=Atk __new () 9
WkEk ZEo A A A A" 2o]ojof ST (E S cls O] A2E ).

dRbA Ql 7_’- A2 super () .__new__(cls[, ...]) of AE3 AAES Aot BHer 47 2
N new () EEZEHNA A A2EAE HE T, B F7] Aol 2o =S 7Y h

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.

W new () 7hes O JIARHAE FHIF A GO, A JAARH2Y  init. () £ ZEFHA 25
g,

__new__ () =FE EHY (int, str, tuple T} Z-2) 2] A H FEaTFA2E A A
SIS 3£ o A4H U Eoh 87 49 We} 2ol aol A 2ol 4 A
A5 AF2g U

object.__init__ self[ ]
1

2 A xEvto| =g 4

Ejupo]=3}7] 9] sf

)

(_new_ () ofl 2J3) A2BAT} HE0) A Fol, kA vt T2 Ao Al S F7] Aol 2 Ik A
£ %Fﬂé*ﬂ*&x}ﬁ?‘ﬂ o2 1%}% ASAUth weflo)a AT inic () INES 2L
Atte, B Fefsne () AN EE, dohd, AXS| 2o A o] & Fe 2 7F AFA Sk F-
o] iu}Eﬂ] =739 & ﬂéz_ l 1517 98] A Ao 7 FE5 oo T} o & Sof: super ().

__init_ ([args...]).

AAE el _new__ () & __init_ () 7} YHIAL Y OBE (__new _ _0 x RS 3,

__init__ () & A& A2Hu| =2, __init_ () 7}None 0|99 Fs = AP

4ol TypeError & 4o 7t}

object.__del__ (self)
JAE AT B3 H 7] A Aol S U sho] Yabo] A = (A AsHA) 33 AFek BTk whep
wlojx FejA7F del () Uﬂ/\iEE ZEa ok, A4 E’-Eﬂé4 _del () MINEE, o
ATHA, AR 2o A wloj 2 e 271 AR 8k FES A ZASH A4l 817] A6l BA A o= wo]~
SR WA =S TE8foF FYTh
@FFAL PAW) _del () WAEE AxBro g AZE F
53] & A AN 2 % QG UTh o] AL AX R o] ghw HE Tk R e 7
ol F A2 TEE A= F ol wet vF Ut @A CPython 382 31—.

BB} ERE ) o H dolgle AR S| el __del_ () WA= TE0] RAHA b
Y.

2 hash__ (), _iter (), __reversed__ (), _contains__ () MAEEo] o]& A
Utk T ASE ol A8l Typesrror & L2714, 9A None o] Feliol ofUn 2 I8 AR
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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

28
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HE3} ZF-S HE= A] F A} o] of oF FhU Th
WA 34004 M : object & _ format__ WA E A2 Wl B2} G o] o} d QA 7} AEE M TypeError

WA 3704 HA: o)A object._ format_ (x, '') = format (str(self), '') 7}ofyz}
str(x) &E5FUTH

object ___(self, other)

object.__le__ (self, other)

object ._eq_ (self, other)

object ___(self, other)

object.__gt__ (self, other)

object.__ge___ (self, other)
o] AEE &9 “FF & ¥ L (rich comparison)” Pl Al = J U T} A4EA} 7] S 9 vl A & o] F 7o HA| =
2 ZsUthx<y Ex.__1t_ (y) EZEFPUhx<=y v x._le_ (y) EEZ=FYrth x==y
= x ) EZsRUL x>y Ex._gt__ (y)
3=

FTHES A HAEE Fo43 gAY Axof A s A 7_’-??4;6‘}1] = 4§ & A} (singleton)
lse Y True & 85 YT
?j AR} 7) =] £ 9 (Boolean
= 3}¢t3t7] 9) 8l gkl o &

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

By default, object implements __eqg () by using is, returning Not Implemented in the case of a false
comparison: True if x is y else NotImplemented. For _ _ne_ (), by default it delegates to
__eqg__ () and inverts the result unless it is Not Implemented. There are no other implied relationships
among the comparison operators or default implementations; for example, the truth of (x<y or x==y) does
not imply x<=y. To automatically generate ordering operations from a single root operation, see functools.
total_ordering().

AREZE ol Wl AxRAE A dsta gAY 2] 71 = AHEE 5 e sl Vs AR TEE Al #E
R MR SR W&ol __hash_ () ol &3 Eel Ur*‘l‘%@r

o) Bl AL S e (D] A A4S A A5 AT, L 2H A7 A AL
WAL WmE ggyth a1t () % __gt_ () LHEJ AR A4
7967()%/\1i9]—“ﬂ7ﬁ Sl Aakdunh; __eq () 9+ () =AEFA
SIRUTAL A2 T2 Fel 2, 2 £ S 90AS Fo| B8 AALAL TS| A2 A A8 Faf A
W, o2 7 AR A3 M At =S UTH 224 oW A 3 ALY WA ETH
SALL 7 =5 Ut 7H A B Z 8] A (virtual subclassing) < 118 F A] 95Ut}

rﬂLg“;
Qr&-ﬁ

object.__hash___ (self)

W7 3 hash () £ set, frozenset,dict 2} -2 3|A13 A A Ao tft Aol X T Y
th__hash__ () & A5E SeF ok Gtk 2ohn vl n = AA o] 22 A1 gk 7pA of ke
A0 e FF UL AR T AT £ L2 ER RES TN, T RE AR AT =H
245 HARES A AL AP ol g =
def _ hash__ (self):

return hash((self.name, self.nick, self.color))
Z31: hash() = AA7F A3 _hash () A E7 B8 F= kS Py_ssize t o A7 E A}

1 A
5 Y th(truncate). ©] A& H 5 64-bit Y =0 A= 8HFo] E 17, 32-bit W =0 A= 4nfo]E QU T} whoF
A __hash__ () 7} /di 2 H|E I7)|2 2= 9T E Ajolo Al 3 AF&Holof sty R =
A LD DESoM 9 F2 FAs) of FYth o]&lﬂ] = ﬂqfumm o python —¢ Mimport syo:
print (sys.hash_info.width)" Y4Yyth

3.3.
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bl =g K g _() S AYsHA & __hasn_ () QA B kA Tolof gyt whof
_eq_ () &R ‘PX] __hash__() & AEJstA d=riE, 229 Oléﬁét SHAl 7}% 29
Aol A8 5 Gt whor Fel A7) 1Y AAE gol ok dn e,

__hash__ () & F@3A Tofok st A 7ts 2SS 7] 719 oHAVHﬂ ‘ﬂﬂ%hiﬁ
Tt Q1 7) w2 AU Th(RkeE AR ] S Al gko] WatH, ZRE S Al ¥ 7] (hash bucket) o] LA U Th.

AR RY FHaE V| RACR eg ()9 hash () HIAEE ZFUTH EE 7“21]%@}71
24l & Al 9] skar )Z%Xl FTh ¥ H L, x.__hash__ () EJEE G ST, x == yIddx is
y @t hash (x) == hash(y) 7} 5AIN AT 4 =5 FUch

() EAARASL__hash () & BSA ke FUW2E__hash_ () 7kNone 22 HAH
HE} Zel29  hash () WM E7}None o |, a?ﬂ/‘«l OV\EV‘L ZEIH] AIFS 2
A =g o] TypeError & 27|11, isinstance (obj, collections.abc.Hashable) & 74/\]—3L
o Al 7b5 5 Skl Swbe 714 ek,

ek eqg () EAAY =N RRE FHAREE _ hash () Y FEESEHTIACH
Bl 1’4\3 °ﬂ A HA A o7 o] E A A A Fo]oF T ﬂ-: __hash_ = <ParentClass>.__hash
WOE_cq () 8 429 o B4 A9 BED DoW, B2 Aol _hash__
None & & oF gtk XA hash () & zq«] =2 ypeError & 427+ 4%
isinstance (obj, collections.abc.Hashable) &&© t=stoky AR 01 Al T}

o

flr I

e
>
\IH

N,
r
iy

(o]

‘1>ruE|

Z,str7}bytes AA 52 _hash__ () 2 ‘31]%??:_ P= G570 2 “L E T o] (salted)”
gpold =2 A2 Yol A= MekA] 9= fhe g A AR sto| i HiEA o g AP

{A FH Yt

ict 4+ 2] & oFe] A9 A% (worst case performance), O(n*2) B3t =, & & 1 A8l =2 27

o] 9 3 Au| & 7{—.—(den1al of-service) & 2 ol o gt *}o] & Al-g3H7] 9 & 54 Ut A

tp://www.ocert.org/advisories/ocert-2011-003.html of] 1t}

SiAI gl M- e ol B o] d Aol FFE FU T Fhol "L o] EAlol th3f ofH HAFE 514
SFLSUTH(2 8] 2L B % 32-bit &} 64-bit U = Alo] o Al = THE U TH).

PYTHONHASHSEED £ Z115HA] A] 2.

RS

t}. 7

i
=

£ 30 e
oo W W, rfrzfy K

fordkro o
=2

= o

A
i

ofo
)
N

S0

lo

WA 33604 W7 A B B /1R A o = B93gU

object.__bool__ (self)
=gk AAS U A4t bool () AL 98 2 H YT False U True S S8F o dyth o]
WA =7 A A e A, A ATk Ten () o] TEH O], ol 0 o] o} Fo = 914
FUh Bk FeATt den () I __bool () BF YA detid, EEJAaHAEFOR

AsdEdoh

2 o]EFHE WA AAE ulo]A o] A

3
S JA2T R AEFRE F=(817], Y 38H7], x.name & AAISH7)) 9] o vl & WA 7] Al vh=34
ZevrES :

object.__getattr__ (self, name)

1B JEGRHE I 27 AattributeError 2 A& u] SEH Ut (name 0] A2BE A o]EZHE &
self o ZHd A Eg JEAEGHETV}olBIA _ getattribute_ () 7FAttributeError
d o 7] Ak; name = & 5 ﬂ«] __get__ () o] AttributeError & o Z ul). o] HAEE= (A A
01_13] E 7} "3t AYv AttributeError 9] & GO Aok )
2 Gl AEYREZMRAHE __getattr () o] TEHA el T3] oF @

o] A& __getattr_ () F__setattr_ () 7t «1‘33 vt A dyth. o] 2 A sk o]
1= 3la, 227 1A GO getattr () 7} A2EA 2 ojERHEN A z*:“‘

) mlm rlr

fol . o,

o CLrZ O
o
d o e
0% =
vy
v
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wg o] 97 w0l 7] = gk,

A B wge] 49, o @ gw Aafs ol E el HE 94
o 9A F&o=H (WA 1AT 2

o] o
SoE Ao

A7 o) Y th 9as Aol AX @ ag¢Mqu
JEFRE ANAE AA R 8] Z2sle Wol Tl AL ofelol et getattribute ()

oA ThE U .

object.__getattribute___ (self, name)

SUA Qrfag JEHNE AAAE FARA A5 24 Gol TEP UL v 24
27 _getattr () = @A FAEME, _getattribute_ () 7t A HOR FE3}AY
AttributeError 5 QO 7| X k= ol _ getarr £ TEHA AUt o] A== oJEFH
E9 (AAE) S Z8lF A AttributeError 99 E Ao Aof It} o] A E oA T3t 2
(nfinite recursion) 7+ B3 A2 77 1), 7R L AA T B ol =R e A2 A 2L
o]E9] Ho]A FHAY HAEE TS o FUTt o & E9],0object.__getattribute_ (self,
name).

Fa: Ao ERolY WA Tl o s FAFQA SE0] A T UAEE FERSte A Foll= ol
% AR S Ak A8 B o el 5 oA T el

For certain sensitive attribute accesses, raises an auditing event object .__getattr__ with arguments obj
and name.

object.__setattr__ (self, name, value)
oEeHE o] ArD o] TEP U YA WAYZ(S d2b G g e Agee
20 Al el o] Z o] ZEFH YUt name 2 | EB|HE o] 5 °|1L, value = LAl th A3t &= YU th

__setattr__ () oA A2x®VAJEGRE Ydtel T ul=, T2 o] 52 Woja Fefja vA
ZE ZEdoFgyrLt o= O1object._setattr_(self, name, value)

For certain sensitive attribute assignments, raises an auditing event object .__setattr__ with arguments
obj, name, value.

object.__delattr___ (self, name)
_ setattr () B H=FA W] EGHEE Yst= Ao AHAI ST o] AL del obj.name
o A7) )] 7} Q1= 2ol v 7@ of of Pk,

For certain sensitive attribute deletions, raises an auditing event object .__delattr___ with arguments obj
and name.

object.__dir__ (self)

AR dir() o] & Adx
I3

frt

Y2E

N

W g Uth AldaE EF kYt dir () 2 &7

BE o 2R E QAL ALEvholAlo] A

49 0B _getattr_ F_dir & BEojEREC] g3t 42 ALA Ao ol Ag

e BB SEe aetattr Bl Aol Ak Sl o ool o he Mo AdE e
E8F AV AattributeError S WA Aok st GulA ol 23] (£ object. 7getattributeﬁ )
EEF JEFGREVNEE AA A DAF A oW AttributeError & 4077 A 2E _ dict
oM __getattr__ = 73&‘?&\4 ot A A, A ET ne ol2og 732 T3y 2RE S8 FULh

_dir_ FedAE A G BEAA A T 5 JdE ol5S U= ALY A EAE S8 F ok
FUTh A8, o] T BRE tﬁﬂﬁvdlr() AAS AA

2E EX‘(OJ FA‘E‘E A4, 229 E 5)S Bt A EeA AFSRF Zo e E, B
oJEg|HEE types.ModuleType & A H FHAZ AAT £ JFUh o & 59

_>.:

i
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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 E 2o FrrE o AEg i) ArE AR R ST F oV ST

class A:

pass

descr = custom_descriptor ()

A.attr = descr

descr.__set_name__ (A, 'attr')

o A S &2 Zef o~ A vHE7] & FAAAIL

A 3.69 F7}
oEZRE _objclass_% inspect EE°) Y& o] AA7F oA FHAE A A= A= A
Mkl @2 A3 A FAC Fos ol B REs] AANL As ) 4 (introspection) & 4] 9 &
S gth. 289 29, A HMHH%] Arpell, Fod (e AB Zeh) o] AxBAT} A hs AL
279 L 78 2 4 55U E E9], CPython & CE2 73 H A A5 #| 92 W A = (unbound method) ©f| ©]
e RES AT

it o g, ty2a P& “4 T 52 (binding behavior)”& 7} A o] E| R EJUTE o] EZFE A
27 Y23 Y Z 2 EF (descriptor protocol) o] WA =50 o5 A H YT get. (), set_ (),
__delete_ ().l MINEE F sttetx Ao oW, AaaHE et R YT

JEZRE M2 7|2 522 AA o gAY oEHEES %4 1 2R 8= A YUt A&
Eoa.x+a.__dict 'x'] ol A Al ZFSI A type (a) .__dict_ ['x'] & AXA type (a) o WEFZ
2~E A L]k o a%ﬂﬁé%—% M 7hHe 439 zﬂi%*é%wv}.

]
Ik heF 233 ol HAIHE =S AT AA Y, sbo] 2 7] 2 Al AT HE HA
A A

EESET T UFULE AT HF5Y o= fA A o]F do] doyE=A= ojdl HA2ITHE WA =T}

Qels o] 91 oj®l Ao 2 525 =0 aje} o} o,

Heage 329 A2ES A3 binding YU Th a.x. o DA AA-Eo] 23 LA L a of ot ohEU T

A4 53 713 AVHENE A3 A4S 552 A4S AEA oA YE AASE 4H 55
oAUtk x.__get_ (a)

A2vlx A7 A dxg o] 2838, a.x £ o] SE2 MBF U} type(a).__dict__['x'].
_get__(a, type(a)).

A2 A Sz 2FsE, a.x e old TEE HBAF YT A.__dict_ ['x'].__get__ (None,
A).

Super 23} super 9] S1AE 2o A3EH, 23 super (B, obj).m() Lobj._ _class_ ._ mro__ =
A B HIE ol s Wola Fean & e T oJZA AT HEE 3 %ZHT/]—: 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 ___set__ () and__get__ () defined
always override a redefinition in an instance dictionary. In contrast, non-data descriptors can be overridden by instances.
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R RPN T I

glo] W WA E (staticmethod () £} classmethod (
: P [ R PP DY

ol W Eol, A AL W =S
e dagasTe e 57
T

o

property () &4+ tl°]H
HAE 5 sy

:é

12

o

o

o ol

X

AW

r Ein}

ffy
-y
0, H
fy oot

A

O

FHHE FAF YT o] wjZol, 2" A& 2 2 5 E (property) o] 5 2=

__slots___

QST (_slots__ o]l GA RO T HAS AL} R g
:})_dlCl_Pvl-_weakref /\3/‘3—% 7AEE 2 9 % 2 3T}

_dici_ 2 A5 ol vl ms) Aokt B2 AYY 5 EUth o 2 HE 28 =% 2 A4

]
=

object.__slots__
ol FH & WgoE Aot o) AHGH = WS ol5& AFote BAY, o) H £ (iterable),
BRG] A A2 YE S 9 . _slo A AT ES S 3 S o ek, A"
vttt dicr_ 21r_weakref_ 7 el A= A g5y

__slots__ A1-&ol A3t - E

o _slots__ 7t Qe ZHAEAST ), A2E 2 dicr 9} __weakref _ o1 E B HEE A AT U TH

o _dict_ A7 QOonE Aa¥ae s ol YAE A o2 A W

S
BN
A5 A k2 _—’Fué © % thdsteial &t AttributeError & 4o Ut @

FoF S Ao A W
D) QI5HE Ao ARFTFH, _sdos_ A919] EAL A2 _dice_ ' & I
o OJEAUIT weakref W7} JOBE,  slots. E AOTE o AdaEl Ao TSl ok I E
(weak reference) & 791 5174] S U TF. BHoF OFg 22 A 9lo] BRITHE, slors A1Q19] EAA A4

20 ' weakref ' E Z7}gUth

o _slots__ = Zt A o] SRt AIYHEE e YA o7 FH A FEAM TP UTH(H AT EH
THs). ARACE, 22 o B HEE
Alegd EHoz AMgE = dFyth FHX JERRHE Y
o _slos_ AAeg A FFE T30 AH ZYag FAFA FHUh BRI AAS _ slos
AHA) Zef ol Als g Ut SEAI R AR B S ATF A _slos__ (M2 UM = WSS
s oF FUTH & Ao 8HA BTkl _dicr 9 __weakref__ S ZEA BT

Se)ahWlol s Zel Ao siors_ o BolH o B3} 2L o] o] WA E _slors_ o AT, W]
s g At Ao et AMAT S gl AR BT ol s 2UARRE AT E A4
25 o A9 ooth. o] AL 22 IAS Ao A F& A= BujA gk veeli, o2
1) 87] 918 AL 27hE ATk

» int,bytes, tupled} Z-2 “7}H Z o] (valiable-length)” o] Y H &5 Al5dtE S 2oAE= 22 1]
_slots__ TF X L=

[ K rIo

OEN

o _slots_ o= EAY 099 oHHYELS YUY 4 Q5 U miFE A AFRE S Q5T sFA T
wlehol, 7 7ol t8-3he 5] vl hReld £ AUk

. _tl:‘ EEH/\7]- 7]'% SlOtS ‘%4’*‘5 %‘%‘ﬂ'_ClaSS_EH(QO1 %Zg‘—ig-qq_

e TESL ALY BR ZYAES U AET S QAT 237 Fe] BRut S 2032 nlEo] R
AEE)HEE 10 4 94U THTHE Mol A5 £ ¥ 23S 74 obgh S Th - o £ o] 7] Typerror
=

» OJE & o1 E 7} _slots__ol| A& 2} o] B #| o] B 2] groll vl HAIHE 7 eyt 2B
_slots__ AET{HE= ® o]E g o] H 7} gt
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w
w
w
rufy
i)
[
o
oXx
A
—t
—|—l
s
Ny
o
X,

I 229 _init subclass__ 7} TSP UTH o] ¥l o7 AH ZPA9
d8s=Zdadad ]Hﬂ'c Ugs A= AF
=473 iiﬂ*"ﬂ ]'XLQLTS]-X] __init_subclass__

~

classmethod object.__init_subclass__ (cls
ol WA EL Z3EHE 2o 20 AH ZehATt S0 A wjultt S EH UL ds = A A E Ze 2yt
rof AdubA Rl A A mAER HOHH, o] A EE FAIHCR S vAER HAH U

N ZF e FojR 71YPE AAEL BE FeP 29  init_subclass_ 2 AEHYh
__init_subclass__ & AlE3lE U2 ZP 2579 TS A5, 223 7HE AAES
W 5ol OE AS2 Wo & Ze) 2% ATs ok gk ol el A4 o}
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

it

715 78 object.__init_subclass__ = o}F A% 3K A A2}7F 23 E o] TE2F W o 9]
A Y o

Z3: vEl ZH A S E metaclass & YW A 3 Aafof] 9 48|% 10, init_subclass_ &2
A= 2] Ut AA WEr A (BA A I E thAlel) += type (cls) & AT 5 5T

WA 3.60 F7}

e S A

NEAOR, FehAE type () & AGHA BEAAUTH Feh 20 vhele A ol F F1rol A A= 1, 2

2 0] 52 type (name, bases, namespace) & Ao A|gH oz AZFH Yt}
ZrE U= RAHL FP A A Zometaclass 7| Y E AXE ALSA LY, 218 QAAE E 83 o] 1]
Z7) 3= qaﬂ/\a Asstozx AAEuo|2E 4 J5 1 2 oo A, MyClass & MySubclass &

E5F Meta 9 gl2"EHAd YT

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass
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. Zo)2 o2 B EulEYTH
. e ni st A8E U
. e AR 7} BEH Y Th

;2 F o Y= W o]~ EL\’ﬂ/\ﬂtype o] AxE AL ol AP A7 A __mro_entries__ WA
SEAAUG A AE Y, e vlolA FEZ TSP YTH °l H A E = o] Ho]A glalo] ALgE 29
FE& =gfor gy %% H o] & 4= AHUtTh o] A% Al wlolas FAFHYTH

] 27|

PEP 560 - typing 2 &7} Al & ol th st T o] X

Zejs Aele] A AT veh o) 2t ohe) do] A4 Th
W o] 229 WA 2 91 ek Feh 28 %A 9 A type () ©] AHEFUH
A

- WA A W oA ARH T, 2R type () o AABAT} IR, TAL WEF oA AL T
O

7H o] s E wE FHlas YA H o2 A AHE WE S (vt AAEH BRE HlojA~ ZH s
HE FHAE(F, type (cls)) FTolA A8 Uth 71 go] 3t H w el Zel 2t o] & BF 9 A H g Y
(subtype) YU th REeF o= 2% o] 2 A4S vHEoHA] Kgtttd, S8l & Aol TypeError & HAA 7] 1
A et

2o 0% B7H 25

Atk A3t et FEfaT AEE W, FeiA o] F7to] Erlg Utk Wk vE Z A7t prepare
o]EZHEE 7}A W, namespace = metaclass._ _prepare_ (name, bases, **kwds) Z& Ao
E2EIZIUHEIEA 7IHE A7 Jhd SZeEla Yol & AYUth. __prepare_ WA E+
classmethod () & F3 T ojof Ut} _ prepare_ ol &3 H]'ﬁ'g O] 2 F0E  new o AEHE AT,
A5 2o AN B Eol R ol % 370 AR dcel HAHT

Wb Heh 22l _prepare_ ol EelREst G, 2o o8 B02 0 24 A B2 2715
g o,

o B

PEP 3115 - 5}o] %1 3000 o] 4 o] W} e~ _ prepare_ °olF v F2 =454t
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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

A u, Fe 2 ALt e Yol A o Fol A iz, Fehs ol A HYE WA EES Feha smx
5225 sy %

b~

|

oA Fold o] & Zejs Mpt drE A e WA= A WA ARG S
AN 2EAY g AN Ao BAHLR o)l 2R _class_ A2 E Folok gt
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
S 2HEA 2 5 AEF Uk v dAe T AFRE Sy dadasmAER AEE A
WAl Qxho] 7] 230 A A U o

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 et Z e~ type S AME T Wy th2 WEt S el 27t A5 type.__new_ £ SET ], FH2 AAE
BHE Sofl, th3 3 22 7] AxE ute| Al o] A A7 ¥ H Ut
« AME, type.__new__ £ __set_name__ () & B3 FWH2 olF T REH2IAHHES
AU h
c EAE, olEA £3E RE
FoX o] 5E AR
s oAt 2w E AA Ao et b 7t BRo| thel _ init_subclass_ () Fo] &Y
Ytk
Sl AA 7L s = o 23
I AFRE ZFart BEE A Y o) F T3t A Y
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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e A &5

HE S FAAJA o= AV s Ut &4 H 2 71A ofojt] o] Foll = enum, 27, Q1 E
ol HAAL, AHE 31 9] Y (automatic delegation), Z]—EQ]—Q = 2 9 E] (properety) A 4, Z ] (proxy), Z & Q<
(framework), 215318 21 Z 71/ 7] 3} (automatic resource locking/synchronization) 5 ©] $1<5 1] th

3.3.4 QlAElA W Y F A AAF A AE ufo]A| o] A

= A =52 isinstance () & issubclass () W& F+E9 712 5542 A o ot= dl AHEH T

53], Wl el 22 abc.ABCMeta & F4 H| o] & F 2 2 (Abstract Base Class, ABC) & & ABCE X
Qojo] Z éb‘r FJUEF S :Tﬁ?}% 1% o} of] “7}AF B o] 2 F#l 2 (virtual base class)” 2 F= 7} 4= 91 A 3}
ojMMNEES FEF Y

class.__instancecheck___ (self, instance)

instance 7} (A J Aol AV ZHH B O 2) class o] A2V AE HAFE
Ael= M, isinstance (instance, class) & F&83}7] 3] &

e
=i

A=

S gow e EeFUL B
=
=

class.__subclasscheck___ (self, subclass)
subclass 7+ (471 0| A QA AL 2) class ] A2 Feh oz ATE 4 9100 FL FAFUT. Wt
Ao% W, issubclass (subclass, class) = F337] 2
o) MAEEL 2es0 Qe 22 oA 28 Bk Ao Felaof Gk A 2
MAEE BoE 5 Qe ol AL dadro gl EHE S5 WA=Ee] 239
o] A AxrdAE= Fe A AHA T
o B

PEP 3119 - 4 Hlo| A Felxeol =9
isinstance () & issubclass (

instan =
() o 57E Aol 4ot o] B3 FFS £l of
ﬂ%ﬂ%ﬂ%ﬁﬂﬂ%%ﬂﬂi%w

2 (abc BES HAXN)E "7}3}J—ZP sh=dl JlsY

3.3.5 A= & Ful W7
=5 W AEE Aol o2 PEP 4840] 4 A AR AW Y Zeha £ (8 SW List (int]) S FRE 5
Asyh:

classmethod object._ class_getitem_ (cls, key)

key ol Q1= & o z}o] 2] 3 Au| g S| A0 E431E UEh = A4S S8 E U

o) B A= Fe) 2 A AR A 235 v, Feh 2 vhe)o] B E AL, o iA=L ZAHO
Ut o WAUEFE 72 34 Y A=) @7 AL§3] Asl o okE o] dFITh THE §=
et

o ®7]:
PEP 560 - typing &3} AU & Yol v 3+ Fof A Y
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3.3.6 & A4A FU W]

object.__call__ self[ args... ]
Called when the instance is “called” as a function; if this method is defined, x (argl, arg2, ...) roughly
translates to type (x) .__call__ (x, argl, ...).

3.3.7 ZH oY ¥ FU 7]

A" ol AAE T3] el b 22 WA ESS AT Ut AH oY RE AIA(FE2E
S52 0e) (42 e o)A d R Aol S oA KA F Iguic L uA A g
A2 B2 B U H A L B Ao B2, A28 A S s ATe N ol ATl 2old w0
k< NERESHEATLL PRES] BT A e Setol2 AT AL HTrE A ol e
£ 9AM Y g AR L} v &SR F, 1 g ol “ﬂ/‘ickeyso values (),items(),get (),clear(),
setdefault (), pop (), popitem(), copy (),update () & A|F3}t= Aol £5 UL collections.abe
EE&MutableMapping FAF H o)A F A E A2 3=, 7]&@-& getitem__ (),__setitem__ (),

_delitem  (),keys() 2 FH JEHAEES U=+ o S FUTH Jho| e EF B AE AF
A=, 7kd /\]-ﬂﬁ% H A = append (), count (), index (), extend (), insert (), pop (), remove (),
reverse (), sort () E AlFsloF Fuch vpA o= A]A A ﬁé% olgfoll 4 A= WA= add (),

__radd__(),_ ladd ()y _mul__ (), _rmul__ (), _imul__ () & B Hs}7](c]o] 2] 7 &
SFUth e Fa7 (HES SZYUth & Fasof Futh b A A5 Z YA %o}okﬁﬂ‘jﬂ
in AR BHA QN AR 01@}?5}7] A, FF A F2 BF _ contains_ () HAEE FHIE
AU 39 A, in 2 w39 7| & AAsoF Futh /\13'4’\«] AT, BE= AASHoF T ?ﬂ
Hole 252 O]Ei-’fﬂ Vﬂ%daowlﬁﬂ,uﬁ*”#/\]ﬂ/\ BE _ iter () MINEE FEIE= A
Eg AU TH Y B, __iter () & AAY 71 E o|H E ]Eﬁﬂokﬂ‘/ll’/‘r,/\] 20 A, UES

olel & o] E5f oF Pt

I=Ll X0,
rek ol

object.__ ___(self)
LHZ}UFT len<) E 7337 Y3l g Ul QA dol& SeFH ok, >=09 g YT =
St bool_ () MIMEE BY3HA &2 AAY __len () o] 0= =e]FH =g WA ARSR
Asg U

CPython implementation detail: CPython o| 4], Zo]= o] sys.maxsize ¥ Z o] S g} wheF
Zo)7} sys.maxsize BT} 3, o]JH 7|55 (len() .Jr o)L overflowError & g0 %‘ <&
yth 3 AR A A overflowError 7F oy AS 2] -HOH WA= __bool () &Yk

Fch

object.__length_hint___ (self
operator.length_hint () & F&3}7] ) TEF Ut AA e FHH Zol& F o FUth(A
A Aol AAY & 5 %l’“‘%r/}) ZdolE>=09 FFofoF gyt W3 72 Not Implemented
d 4% 9len,  length_hint__ WA E7}olo] 2A3HA] = AAH AP ULh o] A==

oA HAZE F3 2ol 23 SvbEol 8 FH A= s UTh
WA 340 27}

L

3 et 4L AR o thgof thet Al WA =S o5 S aE Ut

’a[l:Z] = Db

rlo

L

’a[slice(l, 2, None)] = Db

= Wos I, T YEE vhashA Quith W Sebol s G52 §4 None 0.2 AP Th
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object.__getitem___ (self, key)
self [key] o @2 T3t7] 98 2P Utk A= AL
uﬂ°*ﬂﬂc<zaﬂAﬂnﬂc@;%wwagﬁqmgzgga

4=

__getitem _ ()

/H 0
| A = o "‘f’# Sof sl oF gtk W key 7} A A3 A b2 9 A9, TypeError 7} AT
F AFUT v 7\1%i4 Adl A~ HAE o L (S50 tf & 58 3l 5) 4] —?—Oﬂ) IndexError &
O‘Eﬁokﬂq‘?‘r v} g o] A, key 7F(AH o] H ) 1o, KeyError & Yo Aok th

i for FxE A A2 L SutE A5 A8, FRE 2o hsf IndexError 74 o
Aeg 7ltstal s yth

object.__setitem__ (self, key, value)
self[key] 29 Y& TH37] Al &P Utk __getitem () ?}Q% =97} @ Q3
38 9] -0l =, AAN7F 7] o thsf 3ke] |7 OWMH 718 F7+E ST A9, A E2Y BeE FEol
IAE e wj v F S o of Fu ) FEH key 1O 7:‘T~_getlt _() oA e} 22 o2&
2 © 7 of .

object.__delitem___ (self, key)
%1ﬂquﬂxwwa?@aﬂfﬁﬂ<% Utk getiten () 3R Fels B gk W
BFole, AA7F 719 AAE ST A5, AALY B9 TR ADEZERH A AL 5 Y-S vt
T @ = o oF Futh F5H key 74 %%%_getitem_ () Ao} 2 &5 oAk FTH

object.__missing__ (self, key)
dict __getitem () oldict B ZF2A 7|7 MY Qle self[key] & F&3}7] 93l
s,

object.__iter__ (self)
el olHelelH7F 28T uf o] MiA =7 TEH UL o] MA ==
AAE olEl o] EZ 4 = olE &l o] 8 A& 25 oF Futh i o] A, Aele]e] 7]
ol o] =3 of gt
olEle| o] B A JA| o] MIMES FEHT
Slzu]

2 27 Yyt A7 AL S F oF Gt o E ol H]
2o v 3 % 7he] A 5= typeiter o] 957

i
c}.
object.__reversed__ (self)

reversed () W& &7} o o] g g o] A (reverse iteration) = ?64 6]—7] *ﬂ
ol A= 7”21] =< 9 o= g A o]E # ol E AAE

Ho
_ reversed () WA EZ}AZE A %O W, reversed () IHZ“?; L= AFEA EEE%(_I@H_ ()
F__getitem  ())S GO Z AREFYTH A AL iiiig 2 D3l= AAEL reversed () 7+

Agste 28T Y E&4A FHS AT 5 A wiwt__reversed () & AlF3f oF Pt
AHA AAF AAAE (in Fnot in) 2 H-5 AE o]l EH?'?}OlEiEﬂOMiEE%LQEHE} shA| R, A E o]
AA=d 28X FES R 2 ST HAEE T Al 5 dsUth ol 4% AA= olHHEY
285 stk
object.__contains__ (self, item)

LR PR PASAR ;640}7] ..40}] SZ2H UL item o] self o QoW FL 1FDA oW AR
=S FH ok gt v AA 2] B, 71-3k o] ohu e wig ) 7] 7} a2 = of of It
__contains__ () & B3A &= AAY Ay, A QA= WA __iter () & T ]HE
OJRNL ANESF T, getitem () S B3 WS A2 oEHF ol H Z2EZLS A=Y} oo
Al o] 48 AN L
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3.3.8 =23 U W7l

A F= 4 W7 el DP—JJr Z2HAESS Y 5 stk FEH = SET T 7 Akl o5

AQE A e AN (A E =0, A7 okd TZP— of thgt v E A4E) ol thgst= A =SS A H A

%2 A= FAFoloF FTh

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)
o] M EEL o] 2t& A4S (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, ~, |) & T3]
Al =g Uth A& Sl x 7}_add_() HAES 7 SefaY dadad of, F8A = + y
L) g}%%‘} 7198, x.__add__(y) ZFEEEUS. _ divmod__ () MINEE_ floordiv__ () &
__mod__() & /\}ﬁ?ﬂ— A sl oF duth; _ truediv. () & QA A ghobof Futh;

F St Al A A Abol] thal A4t

VAL Mo AR A A o () A R H A A

O NotImplemented & &85

pow () &2 A

W 2 7 9] ] o of gholl Fe|a o Fink

gt o WA =S

Fehe

object.__radd__ (self, other)
object.__rsub__ (self, other)
object.__rmul__ (self, other)
object.__rmatmul___ (self, other)
object.__rtruediv___ (self, other)
object.__rfloordiv___ (self, other)
object.__rmod___ (self, other)
object.__rdivmod__ (self, other)
object.__rpow___ (self, other[, modulo] )
object.__rlshift__ (self, other)
object.__rrshift__ (self, other)
object.__rand__ (self, other)
object.__rxor___ (self, other)
object.__ror__ (self, other)

O HINESLE T

o,y 7F__
y.__rsub__(x) 7} E%% Utk

ﬁﬂﬂdﬂﬂ—ﬂWﬂl%Q%ﬂ&%w
<< >>08, 0, S FEE] e g Yt o] e d
%ﬂ%ﬂﬁ&ﬂ%ﬂﬁiﬂaﬁ%ﬂﬁiéﬁ

9 E

,*,Q,/,//,%, divmod (), pow (), **,
o S| AR AT A4S A D5
th! o2 So], A x -~ y o ghe Tt &
Al b__(y) 7} Notlmplemented S &+

o
)

o

& pow() £ __rpow_ () B ZESFHIL AIETHA] ol F M of FUth (2 FA st E HolAd

3 01 7] 4] “2) 913k ¢ G718 MAEE 27 QAL oA S Not Inplenented & B8 UL 2£F

4] 528 A A5 o] A5 5 5 A A8 tone 8.5 4 A Botol ST - e S AE 26
thore BAIH 0= FA sk wh BE S ok

4 For operands of the same type, it is assumed that if the non-reflected method — such as __ad
supported, which is why the reflected method is not called.

d__ () — fails then the overall operation is not
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T2 o] v s Ay oh.

ZF31:  If the right operand’s type is a subclass of the left operand’s type and that subclass provides a different
implementation of the reflected method for the operation, this method will be called before the left operand’s

non-reflected method. This behavior allows subclasses to override their ancestors’ operations.

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
o] HANEELZ TH A& Y (+=, —=, *=, @=, /=, //=, &=, **=, <<=, >>=, &=, "=, |=)& T AT
A3 &g Ut o Uﬂ’ﬂ‘: =4 7’% A ZFe) ol A (self & 33N A]) St== ’\]E'EHOFE]'-T’— A=
Al 2 of 3t A2 of A Thself ¥ 4= AU ThE S FoF Futh ek 54 =7t A o= A
dow, TR Y Al Uﬂ MNEES A AFSEFYLH A& E0f,x 7} __iadd () HINEE
Zre ZH Y JA2E A, x += yEx = x.__iadd__(y) & F@UE 238 ggod, x + y
g S T A, x. add (y) &y.__radd__(x) ZFaelgUch of® 3ol A, & Y2
A AFA] BoE o E E 9] 01 = A5 Yt} (fag-augmented-assignment-tuple-error S H A A] 2). 3} 9k o]
FAZ AN Hlole 2de] 4R YT
23 x=g2 X W AYZ W2z A, ipow () S H2FA 9 Not Implemented S HH3H
Ste At x.__pow_ (y)2y.__rpow__ (x) 2 Z9W 2] ¢kFUTE o] W1 3ho] 4 3,100 A
T35 JdF YT

object.__neg__ (self)
object.__pos__ (self)
object._ _abs__ (self)
object.__invert__ (self)

d G s A4, +,abs (), ~)= T8 A8 ==H Utk

object.__complex__ (self)
object.__int__ (self)
object.__float__ (self)

LHXL 3+ complex (), int (), float () & 737 Hs] &g Ut 23 FY S =5 oF

.

object.__index__ (self)
operator.index () & F 37 Y5 S&F 3, sto| Mol 2 AAE A AAZ <4 gl
of & ufj (gteld oItk & bin (), hex (), oct () ﬂ"‘éoﬂﬁsﬂrﬂﬂ)ﬂ}v‘rzg%wv} lUﬂH
S 5A AN Be B AL, BEA B Eel Aot goleh
_int_ (), float_ () D complex ()7} Aol YA dod At WA T4 in
float () ¥ complex () ¥+ _ index_ ()& AF&gYrth

object._ _round_ (self[, ndigits] )
object.__trunc__ (self)

£9

t0,
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object.__floor__ (self)
object. ceil (self)
LH’“’ St round () & math &4 trunc (), floor (), ceil () & Fd3}7] 93 T Ut} ndigits

7b_round__ () 2 AGHA e T, o] MINESLS EF Integral (% int) 2 2 A 9] g
=HFHoFFUTh

The built-in function int () fallsbackto  trunc_ () ifneither _int () nor___ index _ () isdefined.

3.3.9 with & Y2 E He]z}

Y 2E | 2} (context manager) = with-T& AP ol 2Fg] FH= A8 A X E (context) & A 2] k= A A
Utk Z= £59 A4S H8l, Ad2E A= A3t APA N AYg~ER] AYF &S A FUch
AY2E A2 B35 with £ (with & A A gUh 02 A& A5 15 WA= & A
AP AL += O‘QQD}.

A AE A2 AF Al LT o= T}t £ 7o) A ALE (global state) & B A3t B 7e= 2, LS
& 7} (locking) 5} 31 ‘-"*E" (unlocking) 3t+= 7, €& 3t S @+ 4 5] dsUth

A A E Fe| 2pol tf 3t o] 244 3 A B = typecontextmanager ] V&1 T}

object.__enter__ (self)
o] A7 9 AT AWA 7 AR Ao AYFUTE wich £ as B2 AR D tare] T, o w4
=ol ukek grg Ad gk

object.__exit__ (self, exc_type, exc_value, traceback)
o AN A APAL ANLEE FRYUTE v USEL AYLE N Yol i) BE 9IS
1&gtk weF A AET} o 9] glo] Faarhe, A owa% wont ol A
Tk of| 9] 7} Al 3= a1, WA =7 A8l & FAA 7|2 A oW (
sHFHFFUTE 28R o o Q)= o] A =TS fﬂi
_exit_ () FINEZE AEH o9& thA] 427 A (reraise) FEF T3 of Futh; o] AL EEA}
(caller) &] 2 Q1 J .

o B

PEP 343 - “with” & S}o| W with 2o )t 734, vl 4, <.

rﬂ
1§

=2 _llN
J»r
>
o2,
i)
°
A

HES 5 AN Atz GAUE 7 obd AR Fo
Aelwlol 92 wlw 2ulas Aol RAF UL o d $A4L b3 2L REF o9 8 D7)k A

>>> 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()

old Tz wMAo 2d el EE AA (R AAE 2ds Aol sl +dHE __hash () Y
_repr_ () } 22 E2 EF HAEET Aol QlsyTh wheF ol tE FA4 A 237}
AEA QA 23] Z2AAS AT, 3 AA AA A Hef =25 e W *UHSM] Huoh:

33. EXUAE o] 25 43
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>>> 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
ZHl2 AZ4HA G2 MAES TS5 = ol A ARH A=+ 55 ‘e S 2 &2 (metaclass
confusion)’ o]k ¥ )7, 5 WA EE 23 2l AAULAE 35 PP O 7 5 Yt
>>> type(l).__hash__ (1) == hash(1)
True
>>> type(int).__hash__ (int) == hash(int)
True

UL 2707 95 A2H2 o ELREEE SF S A0 U, FAAA S5 WA= 23 & AR
et S 29 getattribute_ () WAE ZAE £3 Y t}:

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

>>> 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

Olﬁ**‘Oi getattribute () BAE 938k A2 S5 AAE A9 FA%ES 47 Z7]5t= thAl
F A =7 A Z e E ol 5] B A T2 7] A = REEA] FEx AR o] A o of T,
Ei 2lE oA £= HAH35E A I 713 & Algd U

3.4 37 F€l(Coroutines)

3.4.1 o] o]E]E 7] (Awaitable Objects)

ol olEE AA = dEH o2 await_ () INEE FEFYTLE async def 7t E8iFE 759
A7) el ol A E- U
Zr31: types.coroutine () ©]Y}asyncio.coroutine () Etﬂ ol A" AF oy 7t B8] F+= Al Y

o] ] ol e o] Bl AA =3k o9l O]Eigo]xl‘ji_await_ ()& TdsA st
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object.__await__ (self)
ol el olE & e ok FUth oldllolE & AAE TS fof AFEH o oF FUTh o & 591,
7] = .

o] o
asyncio.Future ¥ await X847} T35 7] 93] o] WA=
WA 350 27,
o B7]:

FFE A oldolHE AA YU ZFHY AP L await () & TE8L I AHE o|HE o|E
ste o Alojd = JFUth ZFdol 4 gesti 57T u, o]E ¥ o]H & stopIteration &
ly A ASUTE e IFE] o9& o, o] o]

FEEHLZ S dEete mAEs sk 2E L=, Al v o] B (A v &l o] Bl-o] B g o] ] w| A = & HA]A|

)9 A FkFUh A v Al ol Hels 2, ZF L2 oJH o] AS A A dsA = 5yt

WA 352004 HA: ZFEHLE F W await 3 RuntimeError & 4o 7 Yth

coroutine.send (value)
AR AP A Za A AN FUTE value 7h None oW, _await_ () 7} E2]E o]El g o] Bl &
ARAAN 7+ 23 25 YTk value 7} None ©] o}U ™, o] A== ZFE o] A F A= =5 3 o] B | o]
9| send () WA EE 4t A3 (FH8 3, stoplteration o] U T2 ol Q))& ol 4] A
_await__ () 9 W& & o) HH o] EE w2} 5 Tth

coroutine.throw (type[, value[, traceback] ])
TAFE A X3 | 9] 7} A= E T Th o] A EE IFH o] YA TAHEF 3 o] E & o] B 9
throw() MIAEZ A AFUTHIH WA EE 7HA = A 9). T8 o, A FAAHA A o] 7k
LAY A (RHE gL, stopIteration oy T2 o &) & FollA AT __await_ () o Wk
= ol HH o EF wfj o} 5 th thek o @) 7 IR H oA 3] A] =t S E ol Al H o Ak
Ytk

coroutine.close ()

I ohF A FAA RN GeneratorExit & A 7=, ZFEo] SA] A A2l st =
TEyth vpA e 2 IR o A2 TR FA ST, obF] Al Fsk A 24 of ok vl = T ¥ T

FFE AA 7} 517 2 vl = $ o] ZE2 A 20 et A5 o ' @3 th(closed).

3.4.3 v]% 7] o]g] o] €| (Asynchronous lterators)

v 7] olE gl o] ] &= AHA1] __anext_ A EOA H]E7] ZEE TS J5UTH

v 5 7] olE o8l = async for EolA AHEE 5 AFUTH

object.__aiter__ (self)
H]5-7] olE o] AAE =7 oF Futh

object.__anext__ (self)
olH#H o HY g e F+ odelHE & SHF FUth oH#H o He] EYH
StopAsynclteration o8& 9O Aok g}

H157] ol H 2l & AA 9] o

3.4. 7 F €l (Coroutines) 45
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class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

A 3.50] 7}
WA 37904 W7 skl W37 o Aell, _aiter__ &%) oledolE] 2 A4 ojsloe B < wE & 5
el

gtol W 3 7HE,  aiter

£ HEA] "5 7] ol EE ol AME EEHor UL 2 AL EYFd
TypeError o 2] 7} &8 g oh

v 5 7] AP 2E A2 X} (asynchronous context manager) = __aenter_ 2} aexit_ WA ZA AHE
A FAE = = A2 E A2 gt

WE 7] AEAE Bl A async wich BN A8E 4 A5tk

object.__aenter__ (self)

__enter__ () HIAELL Yu o2 FALSHH, F LS AFo] 2 ofdllolHE & EFoF st A Y
=8

object.__aexit__ (self, exc_type, exc_value, traceback)
_exit_ () WA ES}L YnAFo 2 FASHH, § Y

Ut
H 57 AEAE Fejzat Fef 29 of:

L
)
o
et}
rlo
2
:‘—‘21
)
i)
e
fifo
it
)
N

[0
o,
o,
v
rlr
Y,
o

class AsyncContextManager:
async def __ _aenter_  (self):
await log('entering context')

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

WA 3.50) 27}
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cHAPTER 4

A 2
41 =2 X

stold 2232 F= E507 wEol Utk B (block) & o I E AT = & 27t gho]yl ==
a2 E YUtk T2 22 A5 E5YUTH ZE, vt FHl2 Fo]. sy e fHEE 7
e BE5dUrth 23 HE A (BE 982 5l JHZEHE AFHE Lol A Z e Eo] HY Y
A7z AFE 3t 2 ZE EFPUTE 2THE Y (-c FAo R ez elE PR3P AFd )2
FES=5JUth WA T eval ) Fexec() 2 AEHE AL A= = =Pt

FEB52 A3 2 (execution frame) o A ZHFFUth e g2 2 A2l S AT A E (I Dol AHEH
Uth S 233ta, I £59 A3 o] g Fof oA o] GA AP S ASE AAAE 28Tt

4.2 o]& 3} <4 (binding)

4.21 o|52 44

Ol (Names) & AAE 7Fe] Ut o] 52 olF 42 At vl 2ol eyt

=4 2 AE0] o5 AZPUTH: T2 AGH = A AT, import &, S 28 34 F Y (9]
A2 2AA B4 o B2 AL S Gt BRo| AAGUITh, 227 OFe 0L ATl SAE A4
NAE: Y, for FZ 30, withEo|Y except B2 as F. from ... import * FE|S import 2
ATEHE RO 4 H RE S AATUL, UEE ARAE S BEL AN AT o] FHlE B E
2ol AT A 88 4+ e
del Eol e T 4] o] BAIA AFE A0 % AFFUCHAA U7 ol B Ad AAHE Aol
71 ME).

Zogely 42 E £ FH2 T Fo wjfo] AYgH = EF Wl 58T 5 A3, BE T H S
2= B ol SHT ST g

RhoF o) o] 22 ol Al G AR |, nonlocal o]t global = AQIE A S o4, 1 BES] A9 WY
th REeF o] F o] RE oA 49 Y, A AT dUth (RE ZE EFY ATE AGo|dHA ddgyrh)
Wb w7} 2 RS0l A ARSI AR, A 1ol A Ao E A Skt W A§ Mo (free variabie) I .
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g1 Eo] 545 242 o] 552 thg ol Y& o] & A4 (name resolution) 71 o) whe} 2+ =)

rlr

2233 (scope) £ E-= Yol A 0] 52 7FAIA (visibility) & B2l g th A MErt EZo| A Fo= W, 179
ARIE T S5 TEFYT W F o7 g S50 o] Fof A |, £E E50] 1 o] Foll Hisl tE
AFS WER] G o4, ATz Hoata Q= A e 23H BE B2 0 g g}

ool Z= E5 ol A AH&E ull, 713 M A AL Qe 2z Yle Ao AP YT ZE £50]
25U B a3z [S B85 &7 (environment) 0] il F5 U TH

o]F9o] oYy AN = WAF XA ko NameError o2 7} EAA T UL W AR AF 27} T4 AF I
a1, 2 o5 o] AFRE = Al F oA AAE A ¢k A< W4 UnboundLocalError o€ 7F #A 3

T EE Y9 ouolA] A dojdtid, 1 BE YellA] 2 o] 2o BE A2 A

EZZ 77l A2 AFHUTh o] A2 AAE 7] Aol EF A AHEE uf o 2 = o]
. R ol = A (declaration) ©] 111, o] 5 A4 A4to] ZE E5 €] oft] o A
AEE Pt F= BF A fpE E59 gk AA oA o]F AZ ALhg Zrofof

ok global o] BF WollA oW, A AAS o] BE A A4S ol F ¥ (top-level
namespace) ol 129 A= 712 7] A HUth H A o] F F0A oS AT AL, A o5 I
- = U o] & &7H ZF builtins 9 o] & &7 & AAST}

- bl S
=tk A9 o]
T} global ¥ 1 o] 52 AH§3H7] A
glopal B 2e B
= 2~ = 7} global & =

nonlocal B& &3} o] 2 0] 71& 7170l Al S A= T4 .
RS T}, TheF 20] 2 o] 20| e A 4 AT of ol = irhe @5k Al Mol SyntaxError &
Adth

t}

AP E WA REL A main.

2 B EFFexec() Seval () B AGH = A= 5% o] 5 M 2UE A5 Urh 2924
o= ol = AME St AT & = A Fhsst B Y UL o] FRES AZHA G2 A HTEAY
o] & Frhol A rThe A2 A St o & A4S AvtAQl 732 wFUh 22 49 o] F F1HE
ool oEelRe gAY A PULh 22 BRI N JIH S5 2unt FL BEOR AY
FUth A EEY I E E50 7 S A odsUth-ol 22 Az A AT Al gl o8 2d S 5=t
o|AEC T 2FZE AGHA FEE 7 WU o] AS kS Z2 Ao At Yy th:
class A:

a = 42

b = list(a + 1 for i in range(10))
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4.2.3 builtins 2} A|3t= 213}

CPython implementation detail: AF-&2}= _ builtins_ & ZﬂE gz & 0}0]: @'14 E} 0] ?-?i] Al —,—/\]-?_5
YUIck W3 ol 329 g B 42 S AL buileine 2
2457 +A el of ek,

Fo BEE AP ARAH YA o] 7L, AFA A o] 2 Z7He] o]2  builtins S RITOoZH
WAR U o] A2 G} B Eo|ojof G THE A A9 BES] GAV s A HUTh, /)24
©2, main_ BEEY Y& ulE=_ builtins_ 7} HF EE builtins 0|3, T2 25 g o=

builtins_ +=builtins EEY dA o tfat B Yt
424 53 71539 s
AL 50 B3] o8 AL Ak Aol ohiek A Aol ol oMLtk o AL the 3t 2 e e A}
2T ZHATE AL T
i =10
def f():

print (1)

i =42

eval () Ztexec() g ol F AAS AT AAT DA g Aol glsUth o] 52 =29 Ao
F A o] F FolA AAE & stk A Hee 7P 7H7ke] 2R o) F F1e] ofd e A ol &
7t A AAE YL exec () Feval() & A7} A o]|2 TS A 2 9= Ak 753

)%
QAN Sk WO A B0\ E F 2

4.3 &) 9]

A2l ol 9 ARl A& A2 sy Ael L= 259 WA Ao 552 A FEAdY o7t
A" AR A A2 Do UTh(raised); T2 AE FFo|U G A F DA O o 7F YT
FE 55 e fE IE SFAM oo = A2E + dsUH

shold B Z el El= A Azt g (002 e A 22) S AT o9& dogiyrh sfoju 22
WE raise F& AESN BAHOR A5 dod = sy 04194 A B 7l= try « except €28
AR 18 BFOIN rinally T A2 cleanup) 3= 2 7 G 8 o] A8 £, 9] & A2l
Zlo] opet el = oA oo 7B 218X @l AT

o] #-2 ol ] # 2] “F 2 (termination)” 2 -& AME-FHU T} of| ] A ] 7] 7} H 71 24
Iy ‘:"ﬁ]oﬂ/ﬂ A= 7:“ = QAT A Y AAS A AT Tol Ao st A4S A EES = gl Ut
(BAY] Z= 2745 H S5 E B Al ZA 7] = 22 Oﬂﬂ duch.

A9 7L A% Ae)e 2| gk o, QB el Z2asle AR FRAAY, O A 22 Bzt

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

o9t Fos ArBAE PEYUT, except B Q22 Fojao] meh 8P UTh: daBAY
Fol 2} 229 ol 2 ZULE Fhe Aok STk AAEAE BB} $AT 5 97 |9l el 2 o]
get 327149 AR g 25 5 da)

_/

Fa: o9l WA A& st d API °“:’7}°}‘é\4\3} 1141%%4014@91 H o] vhd wf Far glo] MAE 5
AL, TEE o HA AHz A A 5 9l T== o] Ao &34 Zotof Fth

S
o
)
"
o
re
2
il
2
Mo
2
i
o%
M
rlr
2t
[t
N
[l
it
o
oY
)
e,
L)
rlr
>

1l EAskA ¢kok7] W2 Atk

4.3. 92 49
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AR try T oA try &, raise & A A raise Tof thdt A o] Al FH Yt}
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CHAPTER D

i
5]
[
>
>
T,

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
import B F 1A A4L A AU AA o] Eo) o A%E A

ﬁd
ich
N
o e
ko
min
tjo
B
rlo
o
=2
M
o
ol 1

s 7
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%
=
)

&
2
}op
nﬂ?t
£ F[F 12

oo
ol

rr
Bl

(o]
o
l(f
re
iih)
re
2
o
+
o
)
rlr
=

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 RE2 YXE A AHA AT 7 -%—'ﬂﬂﬂ”‘ﬂ'%
import_module () & 42X E ZAA}E 5 3l=d o Y
Bz

H3LAPIE A& 9 & E9], importlib.
dEE A3 g
APIE Al F3Y ) o AA 8 Y &L importlib g}9]

import__ () °f Bl ARH L, ¥ ket
gl AW A E FEHAAL.

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
°2 2AQEAG FBGol o] AU RES 2452 ol AZTEE AT A3, oA
ﬂﬂﬂﬂ%ﬂﬁ°ﬂzquq

-|n
Hu
)
M7
R
f
L)
1
o
A

=) |
yMAIAE e REET

ek A A A s A
EE‘EH7]Z]7]—E’_%O]Q—LC— 5\4%7]9_,:‘?-5‘}—% 3]\0] %—_g‘_;}-],]q_ 6‘]'7(]?}3%,?_%0]3—417]%]?_ a%o}%qq 1‘4—%—
BEe Az AFH T

EEEE2 o5l dsUth A B 37 4] o] 52 YL}OM‘i-"J EFOEHE IA 2 EXS u}, 2 97X
ol &% %‘j(dot)gi FEIUTH 2 A sys B EFE REH enail ot EE AV AV QS 5
A5 Utk email & Al A E 371 2] email .mime & 231, o] A H 3| 7| A Yo 2E email.mime.text 7}
92 4 Az

ol W& F 7HA F7 A7 AE AUk, At 3714 & o] 5 T W7 AL A A7 A= sholx 3.2
ﬁ}lol{%ﬂ TAstd A5 AL HAA YU A4t H7I A= ES __init_ .py FL= 7 HHE =
FAR A7 A/ A7 QEED W), o] _init_.py o] EA Moz Y, T30] Fo o
ARGl A9 01§ F7 ] EFE AFFUTh _init _.py HAL BHE BEE AL 5 Ut
AT 2L shol ) TES EPY 5 AT, ol WL JARET v BEo| B /1A o= HEES FAFT
ANE 5], o 22 A 2H vl 2 = H 49 parent 7] Ao} Al 7He] A B 7|2 & Ao Ftt
parent/
__init__ .py
one/
__init__ .py
two/
__init__.py
three/
__init__ .py

parent.one & Y X E S} parent/__init__ .py ¥} parent/one/__init__ _.py & HFA|FoZ 4
Pyt F o] parent.two 5&]- parent.three 9 YXE & Z}7 parent/two/__init__.py ¢t
parent/three/_ _init_ .py & A3}
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SR AE, 7 EAES F 8 7] 4 9] A8 7] A 2 o] upA] e,
£ 5 EUTh ZASL zip o] uh W EH A0} o] Mlo] Q=
@ﬁﬂ%ﬂﬁ@%%ﬁﬂﬂ%@%?&ﬁuﬂn4%%@w1ﬂb4mnﬁﬂ4ﬂﬂﬂﬂﬂﬂm

AUtk FAHA FE 7k e A REL $5 AUk

1A _path o= HEZ AWA | AEES A STk HAlo] =0T ol e
AgshEd, 1 3717 e o

o \__6——~\__

ol &t 7| A A%, parent/__init__ .py IY
Qe 27k HAE 5 913, A2te AL BE EAS 3
parent/two Qo Y xR &S 4 QS5 UTH o] A
=
=

A2 E & ujvit} H A9 parent 3 7] A
o]2 F 7+ 71 A ¢ F 2L PEP 420 S I %34 2.

r2 o
m‘ﬂo]:]
rIOr_‘\i_l
s
e N
zﬁ
[ rlr
T o
L
3

L)
:LL
Ny,
=
aff 10
QJ}u:

M O o mdk [ O
e e )
r
N
N
30
filo
rlr 4>
ol
0
k]
I
o
D)
52
filo
+

)]
=
0
o]
V)]
8
3
E
N, [
fu &
ﬂ&
2
o)
o]
‘g,
=
N
XN,
e ﬂlo
r b
=

.J_EH/\‘]par ent /one— ﬂx%og

AAG A Zet7] A&, spol M dxEF BE(EE W74, 3]'11 o] =9 oA Aol "2 Fa3HA] ¢krh
. 0] 0]EL import Fo 2 AFH o8 AA}, importlib.

Bz ADE WANSERRE 1

o] o] F2 AXE A oA QAN AL EH U, A B REZ /M= Fo2 IR FAEY s Uth A&

£9] foo.bar.baz. o] A%, sto] WL WA foo &, AT Oﬂ foo.bar £, A YO E foo.bar.baz

E JdZEFIHIT AET UL Wk =71 A X E TV o]ln FhvtetE A9 3t ModuleNotFoundError 7F

LS

AXE FN =5 AFo2 AAE = 4t sys.modules YUt o] B2 S P2 52 EFENA Aol o
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

ZoH BE 0|52 sys.modules oA 211, Wk QT 3|5 Zho] YZEE UIEF = E
=gt }Z] Tt Zko] None ©] ¥, ModuleNotFoundError & 4oyt Tt &
A4e A% AU

29 [kl oo
U
) =
%)

-

rx

rlo

td

ruin

25 AAl g F=xE %Xl?‘&\’/}‘?i, sys.modules & 7JA FHS FER T T OIA] JEESIH F &
A= 22 Ao of YA Hofl 3 oF gt} ¥ d o importlib.reload() = %
831, e A 5] T8 thA ARSI 2B W4 thA 2713 oh
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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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« Al e A e A 2= AL WAS] AS), EH7FRE ZEE AP Hofl 250
sys.modules ] &R oF gt}
« ghob 2w o] A ahE, ZEE sys.modules of AT EEES Al AT o st Asl g REWS
AAsNoFstaL, 2H 7t I 252 AF BAACE =7 Aol Z2efoF Yt
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}

=

,d
|o
)

542 XH 2 &

ol HAYZC 2 E (9 & 59, importlib APIE, import W import-from &, W& _ import

MNERENZEIH U, JH BE AAZ AZ 2 R BEI o|F &7t o]FoF UL} o & 59, 97
spam ©] A/ H & foo & 7}A W, spam.foo & YXEE 3 Fo|&= spam 0] A/ H B 5o d4H oJETHE

foo & 2 Ut b3 22 HH e F22 Hof dvka FAh:

spam/
__init__ .py
foo.py
bar.py

J8 3l spam/__init__.py 7} BhH 22 E €S 2SO AT

from .foo import Foo
from .bar import Bar

I o3} Zro] A3 spam EE|| foo 2} bar o Uil o] F AZA o] o dFyth

>>> import spam

>>> spam. foo

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

<module 'spam.bar' from '/tmp/imports/spam/bar.py'>

shoj o] st olF A2 fFH oA 2 uf 298 A3z Hd 5 FUth siA R Al 2= JEE AJAFH Y
ZEAQA 7| 5d Yttt B 22 olgd5 Yt} Wk sys.modules['spam'] Fsys.modules|['spam.
£o0" ) 7} ITPE (1] AEE o) Fe] AFel 7} el g th, F o] Sl 2.8 W= A 2] Sl A8 £00 ol 2]
37} = ojof gk

L= D
543 %5 A~ ¥
YXE AA: JXE SA A REN A ST AEES AL FUTH 53] 29 doll. R E FRERE
g0 Feolth RE AF 5220 JEE AT HHE REEE 2 F3t= AUtk
Y2 E TA 2 AE o FE|7F JZE A LHY 744 2452 A2E £ dsUth ol & S0l 28 &9
= e Y IS Ak 2 ol M 588 AL, QX E FA7E 2] 35 A (boilerplate
operation) & T & = Y= F sh= AJUTh ZE 290 Qo 2E7F 2 E A dS AA FUTh
BE AFL BE AR _ spec_ JEIFREER =EFUth ZE AT Y go AR AT

ModuleSpec & EA L.
B A 340 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__

ool w2, 250l __path_ AJERETIJOH, o] EL 7 A JUT

7] H __path_ OJEZHEEMNEH7AE 2GS o) ALFUTh YZE AR YA, QEESE= T
_w—‘g— AT AAEL 5EES Al thE HolA sys.path &F 22 7| 5& 25Ut sHA % __path_
= HE sys.path Bt} A ek 2 A o] E’%%QE]-.

__path__ & #4449 olEH e E| AT v AL & UF UL sys.path I 2L 572 o] 3 7] A ¢
__path__ o= A8, 7] A __path__ & B3} 52 sys.path_hooks (o} ol A A g st}

ANA ) AE ZFUTH

B _init _.py AL HAAE] _path o EFRES ARAAL WA 5 91, o 2 o] PEP
420 o A1o] o] F F1+ 347 A & T AL WE 0 = AL ML U TE PEP 420 9] £¢1 0.2 Q13), o] F 571547
A7 _path_ 2 FEWL THE__inic__py A2 AT LRI ol A5t DEE AH
AEo% o F 2R AANAE A _parn_ & AR

i T
= H HAH ez A 5 syt

R o] A% (_opec )2 7AW, QEE AAE TAC R repr & BEH T A FUTE 2A0] 4
HotAL 23 o] glod, QX E A2 BN AFHE ASE 7]& repr = 74 F YT module.
_ _name__,module._ file_ ,module._ loader__ Srepr & YO Z A&3lE] 1 A =5l=d], w}A
AEE71EgeZ Aeyth

AHEE A Y= A 22 o]EE Ut
e XEo]_ spec_ AEZHEE 7AW, 290 = AR Z repr = WA T YT} “name”, “loader”,
“origin”, “has_location” o] E 2] H E & o] Al-&F Ut}
* FO]__file OEIHEE 7HAY, & repr o dFE AHEH YT

« W50 file olEeHEZ 24 oA ¥ None o] ol loader & ZFAW, 259 repr o]
259 repr 9 A2 AEH U

o 2% ko, repr o]l EES __name__ & AHEFUTH

WA 3.40]4 HA: loader.module_repr () & AF&o] HA|FH AT o)A ZE repr & T==0 YEE A}

of o3 2F 2 o] 4§k

4
BHOoR BE BRELS AHE T U repr & 2L QU th AT §19] ol ERRESH BE 29 9l
= =] 7 o =

= —1- =

=

—

ol 33749 A TS A, HolA AT WSS A=sH7] Ao, vheF o Ho] glowd, 2H 9
module_repr () A EE TEA] ZE repr & 95U A 9, 2 wlA =& A5 g5

5.4.7 A H vlo]E Z= &3}

Before Python loads cached bytecode from a . pyc file, it checks whether the cache is up-to-date with the source . py
file. By default, Python does this by storing the source’s last-modified timestamp and size in the cache file when writing
it. At runtime, the import system then validates the cache file by checking the stored metadata in the cache file against
the source’s metadata.

vho] M -& B A] 7|9 A 3D = Zl%%}%tﬂ, WA 3k 2w EF ol o] ] Al el & 3t o] W& S A]%
AddYth Al 719 .pyc 3Jr°‘ o = F 7}A] WE o] 95t A A (checked) I} H] A AH3 (unchecked). 7

A8 B Al 718 Lpyc 3t¥ 9] A JJrOW EaEat) MIE< S Pk ﬁﬂr HAIE WA L A< HbLo}O%
NA st RG-S ,\}f;;h,] D}. A A 7IRE A Sh o] AR G2 Ao 2 AP, gho] W
WA DS ThAl A st A E-& AN Al 719F 7HA] 3t S v U Th b1 A AR Al 719 Lpyc 3L 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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AE 7|Hk 9pdt] = v EF A2 3pl ] o] 7] w Fof, ol A xo] YT E A= AE 7|0 3 A 9

find_spec O MANEE TS AR A E F2 AME XA YT find_spec () o Al ZH = path
AA = A FAE 259 g2EQUTE- B3 7] 2] Yol Y2 E st 3§71 A 9] __path_ o] E g

FE.path YA}7} None o] ¥, A9 YXEE 5313l sys.path 7} ARSFH Y TH

AE2 7 3l AN A2 REJEZE G5, ME dEuitr 8% 4= <l

(PathEntryFinder) < 77%?5 th o] A2 v go] Wo] =& Axtd £ 3l UE("S‘]%%

stal() S Z & QA 3HF 37} 3 27 PJ}"hﬂ Az EE] AR AEZ IFIH & P 3=

;o
m{o
4>

o
AN
AAE F2 gt o] A= sys.path_importer_cache Oﬂ FAF UL (o] B x B3, o] A=
el AR AGE A G AAEE AT A AT, oA PO, B A% L2 479
AZ JdEZ Ttolr o v AL 2 A sl s~y FH Ut AR A ZET} sys path_importer_cache
o AN A= E AASA 2 AW SO E T 1 AR A= E A AAFES S Ao] Feth T,
B2 AEZ 7} A Qlew, 2 71N 9l H = sys.path_hooks o] = BE FHESS FATYL: ©]
g A=

1

fu
o
N
o,

o HU
=
(m
\'u
Hor 32

i rlo
m

AEZ AR S NE AFSHNA SEHUTE o] EHES AR JAEZE
= , ImportError = HL*E/\]%‘ 9,1{5\41‘/]- ImportError =

i}
i
-
30
s
O, oM,
fru
2
[
o
-0,
(RIS

ko

-
Hot
> 9
o
i o
2

2

ES
\4 w% _gx}ogop} Hlol E DS 7|t 5 oF
o) e A el o} UTES ol s sl e
O W ImportError & Yo Aok T}

o 1y

o
L
g
5:
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
3FQIE = find_spec () WA EE F &3 of Fth
dols Ut X E T o] &3]

find_spec() < F 719 AAE S B E 3 AF3+9 1E4(Aﬂa7}%‘ g}
EE. find_spec () 2 gto] &3 AP BE2 295 FeFUTE o] 292 4 “loader” 7F A H Y

(R7HA A1 2 7F A5 U h.

To indicate to the import machinery that the spec represents a namespace portion, the path entry finder sets
“submodule_search_locations” to a list containing the portion.

2
o}

WA 3404 HA: find_spec () ©] find_loader () & find_module () & thA|st=d], € T} o] A 3 A
H 5 Ut find_spec () ©] Ao A oW o] AES A F YT

ddel A= e 3 E £ find_spec () WAl o] F AL AAF =SS FEL 5 Y5 Ut o vl
AdE

MNEEL (A T3 o 2o ofd = AHEFH UTh 8FA 9 find_spec() ©] A& 2] St o] FHE Y,
oA A HAHEES FAFYTH
3od F= oA, sys.path_importer_cache 01]/\'] imp.NullImporter & QIAEAE 2= Ao| 75Ut =7} Al None

S A= S AP T A B ek B AA 8 S-S portingpythoncode & FE 1A £
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find_loader () takes one argument, the fully qualified name of the module being imported. find_loader ()
returns a 2-tuple where the first item is the loader and the second item is a namespace portion.

JTE Z2ETO OE FASH B TRAL A, BL A A= AANES W A2 s
AAAFE A% 21 A5 A find module () WAE E3 AN AT A AE 2 sholE
find_module () WA EE A3 path AAE EEQ AASUG(OAEL P S Hx =0 243l

A2 ARE /2% Aoz AR rh.

A2 AE® 399 find_module () WINEE A2 AEZ FAT 7} o] F T3t 7| ZHO=E o]
vL2 &= 22 3 =et A @] w ol # A= ﬁ%‘/]"/} ke A2 A Eg 3o find_loader () <
find module () o] BRF &A5lH, AT E A AL A find module () Al find loader() S 3=
o

56 XF YEE AXH 2 A 5]

YZE A2d A S 2A 7] AT 7HF AFHA A= WAYUELS sys.meta_path o] 7| 2gES BF
AHAsEAL, M E BHE HE AR FEE AS= AU

WMOF AEE AsEE A2 O APIS] 93 R4 $1, 04 JEE B FRUL WAL T
o, W __import_ () ¥5E WA Zﬂﬂi T TE JdFULE o] 7S 5 EE WAL
AT Fol EATe WAHES BE +2ol A 488 5= )

HE AR FFo) Qe FoA oJH BREY YXES AHHF R o (RE YXE A 2H S A3
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
FEAQUD

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

=

3, T} oo A MAEES £ E YELch
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(semantics) = FXA] &0 W, o] HEJ 2] name & &= othername 3}
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A

el

Z H3IE Y

Z H3gE Y}
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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): 2} A ool 545t AHA7E F Ay 2 o] e WER
A 2SI, = 7 L ol e RER S ubA] 92 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

(2]
[<}]
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" expression_nocond [comp_iter]

m
2
f

o st BANT 1 AE WEE A2 st for A3} A o1 A9 for B
S, A AEOUe] 452 7 for it if Ho] AR 0 EERO R FPH BES o]
1= R A ZAAY g THA BECW AS YTk

A9, 714 A% 9] for Aol 9 olEEl 2 BAAL AAe =A%
o A AT o] $A 4] target_list AN YT & o] B0l FHAE ATLE 50

o,

73 9% for A9 OHHE RANL, FHAL 2nxo)A A4 D O, FAHOR FHE A3
22 42 4G A for B34 714 2 % ror 89l BE 26 205, A4 6% ol ele| 2ol A
Qe ghol W Il 5 QJonE EelAE AnzoH BAE 5 feUth A8 Y, (x*y for x in

range (10) for y in range(x, x+10) 7.

Hzelddo]l 3 A2 Fof Al olyrt FA steli, FAHer SHY 2F 2o A yield & yield
from #AA-2 FAFH Ut

vto] W 3.6 58, async def FFoA =, vl5 7] o|H#H o B & §A3t7] 98 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 &

SEL R

oz P9 AzumoA FAFH Y

R
)
[9%)
o0

=2

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

Hd

>
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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

68 Chapter 6. %3 2]


https://www.python.org/dev/peps/pep-0448

The Python Language Reference, = x| #] 7 3.8.18

AR 2 iﬂA“ﬂMAﬂ% 2 2% gl) dl ol Bl 7k S g,

W 3890 4 871 shol A 3.8 o] e, YA e Amel W AA, 79} gkel B A7 Aol of 9A
1)t Crythonel 4, 2191 P15LE} A1) 57181 12 b 3§51 P 5726) 15160 ok 11 g o
WA B7hg Uk

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

Aueols 2342 232 AU AT A o8 27H J Yt

generator_expression = "(" expression comp_for ")"

Addold FAL A Aoy AAE syt FHS 22U T2 A 258 SYAR
A A 9] azaﬂﬁﬂﬂﬁqw
A ole £@ Ao AHgE e AT Aoy AR next () WINEZL EEE o] =357
(lazily) gkl v—LoH?SHD}(O‘HP Al el ol e 2 mp7bA duyeh. 22y 7hg %2 for el e olEHE
EAAS ZA) gro] FAAN, 1A 2 As) WATE el A A gro] AT & Agol oblet Aie
ole ER4 0] Ao H A Qo] A HAFULE 2 for A7} 714 A% for Ao RE BE 2 AL, 4 9=
olHHE A 7tA 2 ol wheEl Zetd S Qoemg EAE ATz Hre S stk G E &
(x*v for x in range(10) for y in range(x, x+10)).
WA Shte] ARbE ZE EEAE FEE AST S JeUch AAG ES 55 AL BA L.

go

3=
Adole] A A9 71t E = A4bS W8l shA] 97] 98, FAIH o= H o H Al
9}yield from ZAAZ FAHYTh
Xﬂ lj E'" O] E% E‘:‘ﬂ/—\—}o] async for Z‘—;‘-ﬂ%awalt ‘”‘@5—], = = DT)‘]—U:] H]E7] X‘” L‘1 E‘“ ]Ei _1“:’:_64,_5—], (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| ).

B 3600 Z7h: ¥ 7] 4 AV ol 6] EAA o] £ G5 T,

re
rr

WA 3704 HA: go]W 3.7 o] Aofl=, v 5 7] Al o)e EHA 0] async def ZEH T eI 4
AAFU 3TRE =, B &7t 31571*‘ Avdeld 84S AT 5 A5UTH
WA 3804 M7 yield 2tyield fromZ HFAIH SR FHH 27z A FAF YT
6.2.9 ¥ 3 2](Yield expressions)
yield_atom = "(" yield expression ")"
yield_expression = "yield" [expression_1list | "from" expression]

Q= EAAL AU o) 8] F5Lh 5] AV el o E B4 BT W S T, ThA B4 599w o]
HRABE L SIgU e MOl A A HUAE A AL TR A el HED, sy

def &49] vt oA ARt A2 1 ZFH FE w57 Aol HE Bayth d &
def gen(): # defines a generator function

yield 123
async def agen(): # defines an asynchronous generator function

yield 123

Sene 2nme B A8
Ea

= 8, yield ERAL gz B4R A dlolE BBAL TR
AgHE BAAoR AojE Anz
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HA380A W7 d= 3384
AolE AF T A ZAH MD}

A el o B 4 the ol A A d sk whe ol )5 7] Al el ol B 4 1] 5 7] Al v el o) 6 54 4 Aol
e Amehc.

Aol el B4 528 0, A olE 2 L2l ol Aol 2 EeF Tk LW 2 A Aol el 7 A
S1518] 92 28 Aok gUIc) Aol el MA=E T sl 258w A o) AR A5,
A 51 A S A A7 ) L) 5 e 2 A Ao ] 8 oA
expression_list & S EHE YT A SAHE= A 2 A7 HEH T fto];-]], 2] o
HEE0 A AZE, W& 3 2 E (instruction pointer), U] 5 & AF 2~ B (internal evaluation stack), &= o] £] 2] ]
Gl 7 =g YT Xﬂﬁ‘fﬂ olEl9 A EE F S E S &4 ?'%‘ ol A47H 2 uf, T+ whx] ¢ S #£34 O]
2] & shute] o)/ S &9 AAH 7‘]333“\ AsUTH AHE Foll = HHA Y F2 APS o A7 =
e HA = G JdF UL (B8 for Ynext () WS B3l) __next_ () 7}/‘}*9-ﬂ AThH 7é-‘f‘r—None
AUtk 182 ¢, send () 7FAHEH JATHE @J)r—:'—“ﬂ/ﬂ‘:i A=l g}‘ﬂqu}

o] REASZ Aol T4 ZFHIY o} ‘ﬂ—?}ﬂ] U th o W Z3E wE A, sk o] g A Y
A"E zra o, Aol A FAE 5 dFUth FL3t Ao H-2 A O]Eﬁ %‘-’F‘C yield gt 3o A1 8§ o]

ol TJol A 7] %] o] of BH= 718 A o] 2 4 gtk AU Th Aol B4 Al el olEl o) T E A= Ay yTh

e FHAL try FREY ool A A sgEg Yt Ay ol g 7F (xR A 57F00] 5 ALt 748 A A
= o Z7) n}to|d }o] = (finalize) &) 7] Aol AN 2] oW, Al o]El-olE]@ o]E Q] close () WA ET}
25, W7 5 finally o] APHESF &3 ch

When yield from <expr> is used, the supplied expression must be an iterable. The values produced by iterating
that iterable are passed directly to the caller of the current generator’s methods. Any values passed in with send () and
any exceptions passed in with t hrow () are passed to the underlying iterator if it has the appropriate methods. If this is
not the case, then send () will raise AttributeError or TypeError, while throw () will just raise the passed
in exception immediately.

Wof gl o) @l e 7} $R i, YA S StopTteration YL E 20 value o EHEL J= £
19} gro] YUt} stopTteration & o o] WA Ao 2 AR A}, A1 o o) ¥l 7k Al & o] 6] L
ASE AHs o2 o] F - YTH(AE AV o] 8 7} 3 &8 (return) 5 S ZH).
M 33004 W7 AR ol E ol E 2 Ao 558 9 A vield from <expr> & F/HUF
Y.

Q= w40 el ulo] T2 Jerid 25 E AT 5 vk

Azelddd Aoy 284 e FHSE ol AHEEHE FAFHCR

rlo

X —Ti
HHN'

o B
PEP 255 - 213t Ay # o] el shol ol Ay d o|El e} yield #-& F7 sk ALk
PEP 342 - WA A AV o] e & F ZFE Avia o5 o] APISL 22 AN A, st ZFH SR AMS

g AEs e ARk

PEP 380 - A B AU olE]l 2 ¢ sl B yield fromEHE =3, A B A olHEY 9IL 4]
A W= = A ot

PEP 525 - 0] 57| AV @ olg] 29 ol AU o g 7]5& F7138ke] PEP 492-& 2733 A <t
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Al ol E-o] o] B WA=

o] B AHLZ A olE olEHolH o MAESS AEFAUTE Avd ey o AP Alo]st=t

A}leﬂ 2= 0]/‘L4I+

AV ol Bl 7 o)u] A = uf o}gol] L} = YA EEL 5235 ValueError o9 2 Qo 7= Ao

Z o) 5o} g},

generator.__next__ ()
AV TE el e AASAY AR g I 3
H &7 next () WIAEZ A7HE off, A9 d= xE A
e dr THA7A ol A=, ZANA AV ol Ex= A A A H 3, expressuon list
o g= __next_ () o ZEAANA EHFUTE A o] E 7L o g yield 3HA 3l FEHH
StopIteration 9|97} &AL}

ol MMEE HE FAALRE TEHUL, & 591, for FZU W& next () <ol o 6.

Ao A AU TE Al e

A None ZHS zrat)h Ao

flo l:H

e

generator.send (value)

AFES ANt Aol 8 42 FhS “H U th(send)”. value A A= AR = 3 A9 gho] H
Ut} send () A S A8 ol E 7} yield S TS k2 2% AL, Al el Bl 7} the 2k yiel
512 911 £ 53} StopIteration & 4o A Yth send() 7} AV o EE AR EE 522

o, e s dE x| gleng, ‘ﬂz}i% HFEA] None & A Esf of FUth.

generator.throw (type[, value[, traceback] ])
A e o] el 7k AN BA T ALOA cype B N2 E Ao, A o8] T} yield = T
e EZ U AU Ao el 7} 02 g2 yield 34 €7 $ R 3HE StopTteration & Ao AUtk

AV A o 8] 7F AR o918 A FA, TFE ol E Do, 19 5B A= ATk

generator.close ()
A ol el 7} A A A A H | A GeneratorExit & do iyttt 2¥ o} Ay olg g7}
7o} (gracefully) S Z 3t A, o]u] @R AU, (2 o9 S F A FF2ZH) GeneratorExit & 4
2 7] close = i%x}i Eobzyth AV # ol g7t %,}—,2: yield 3} RuntimeError 7} ¥A) g4 E]—.
xﬂbﬂa]‘)]ﬂﬂqe oAl & dord, TEAE HPYh Al olE 7t AU A FEE QA o]v]
EHATHE, close () & o d %‘E shA] ks uth

=
=

REX
o 7ol Al ol 2F Al &l o] B S0 T2 Al Aste I ol 7 syt
>>> 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:

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))

(THS sTolATell A1)
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(o] A sl o] A A M A%)

2

>>> generator.throw (TypeError, "spam")

TypeError ('spam',)

>>> generator.close()

Don't forget to clean up when 'close()' is called.

yield from & AF&3}F= ol &=, “What’s New in Python.” ©f] 1+ pep-380 & R A 2.

H]5 7] Al el ol gl g4

async def EAMET FFUviAEA dE 284 EAl= 2 FE Hls 7] A olH gz 49

.

Lo
¢

Hl5 7] Aol Y g7t T EH, Bl 7] Ayl ole AA 2 &3 HE7] o HeolHE s F U
I3 v I AA = Aol o] Ade Aot HlE7] AU eoly AAl< B ZFY e

async for BOA AR £, AV A o8] AA 7 ror Bol A AHEE = W43 § AR o
W% 7] A el ol B o] BN =S % S 5E W of 5] 0l E 2 AAE ST, o] AR S await T ] Aol
AAF U AR, Ao A AA A= E8 4714 AR F, A7)0l A ThA A A (suspend) 3
await 5 91 7 Eo A expression_list 9 g SAFUCk AV HA A, YA SARTH: A
A

‘O

sk
REAY A7 REd s S, A9 A5 dA A2 E, ¥ 5 2 Q1 E (instruction pointer), W5 <
2~® (internal evaluation stack), 2= ]| 2] 2] Aej7} L&F Uth v|5 7] Al dolge HAE =8 &E
A E await A AP o] AE wl, T4 vpx] = FH A o] A & g}e] R &9 AAH AP
AFUTE ANE Tl d= A F2 AP S AN ESE TrE A= S AF U anext
7F AHEH Qthd s None YU th 2 A A, asend () ZHAREH T, 2dE 2 HAER A

e,

Hl5 7] A dlelE ghroA, 4= AL try FREY oy oA 3 2 Ytk 3HA gk vl 5 7] Al & o]
E7H(ER 3 57H00] H A 7Ha) A A" 2 2 4) sto] d 2ho] 2 (finalize) =] 7] Aol AW A koW, try
FZEUY dE 42 U7] 5 finally AL AYPshe= o Ao 5= JdFUth o] A5, v]5 7] AlY
HolEl-o]E & o] 9 aclose () & &3, 1 AR 2+ IFH AAE AP A, th7] $<l finally
o] AYPHEE 5= A AL, v 5 7] A& o]HE A5l o)Wl E F = (event loop) L} 2~ A = 2] (scheduler)
AA dFUTh

stold g Al o] dS A2l dt7] f3l, ol E F 2= 3to]de}ol A (finalizer) -5 A 3l oF d=tl| v]5 7]
Ay d o] El-o] e @] o] E] & REobA] ofubE aclose () & EE3Ha 1 IAFH-S AP Tt o] sho]deto] A
£ sys.set_asyncgen_hooks () & EEA 55T & AdFUth AS A 2w, v]5 7] Ay ol H-
ol olE = Ftol g Al o] Am) T &F 55 sto|detol A & AT A YUt Tho]detol A HA =Y
2z &3t of| = Lib/asyncio/base_events.py ©] 91+ asyncio.Loop.shutdown_asyncgens 78S B A Q.

F¥A yield from <expr> & H|57] Al # ol E] ol A Abgsh= A2 1 odleith

kv

Hrdor

i
L

15 7] A e ol el-o]El | o] B W A =

o] HHAAL W5 Aol E o e o]e o] vl =S Aw sl A a8 Taol AuL Ao} she

ol A28 Yt

coroutine agen.__anext__ ()
olflelHES e, Aystd vF 7] Al Fo AP AFSAY Ao Y
A @AM AU HE7] Aoy <7t __anext () WA EZE AN E o, vhek
ofdlolE Bl FAS A= A4 L 4 None ghe 2oL vhahd ool ES A8 th=
A= BHY7HA oo AUt A= B4 9 expression_list o] 2 FE8= IAFH 4L
stopIteration 9 FYLIT u]57] AL e ol €] 7} T2 2k2 yield 347 941 525 W, v]57] whalo
Z82 2e)7) )5 o2l o] Bl o] t)Al StopAsyncIteration o9& d o Urh

¢

(i

o

1oy g
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ol YMEE R%E async for FZo 93] FAlFoZ TEH YL

coroutine agen.asend (value)
o elHES = 4fttﬂ A st vl57) Aoy e A2 ANF U A& olH ] send()
A= A, o] 2L e HlE 7] Al o] E1 ?i“l‘iﬂ%(send)”i, value AA}= FA = A4 9
237 g yth asend () L PSR4 e glol e B2 A1 g o] E] 7} yield 3= D}u PRI D
7l StopIteration @ o2 E8FH 1/}, v = 7] Ay eﬂ o|E| 7} t}E ke yleld 32 g3 2E3A
StopAsyncIteration & oYt v|E57] AlYd olEHE A FA 7| EE asend () 7F £=F ],
e WS dE B4 0] QOB R AXE None O % BE3 oF Tt

coroutine agen.athrow (value)

coroutine agen athrow type[ value[ tmceback]])
olflolH &g EeF T, vl57] A el ol el 7} LA FA ' Aol type B2 A& L7, Al
gl o] g7} yield 3 b5 gh& LY SF= stopIteration d 28] Fo = FF Ut H5 7 A
o E 7} Th2 %S yield 344 3 S 5519, o] o] Bl B0l 98]l stopAsyncIteration o7} dojg
Utk Al elolg 7t AEE A9 & A A, b2 dl el € 4o, odlolHES AT 1
ol ] 7} o] ¢l ] E%%PJ i%x}Oﬂ A HHJY o

coroutine agen. aclose()

olflolEl =< seF e, A A3, vlE 7] Al # o8] b7t A A A O & GeneratorExit
S g@4d4Yrth RvEeF I o] % H1571 Addel s g7t fofstA (gracefully) FTRSA, ]
U] dH AL (2 Y E FA P20 FH) GeneratorExit E ¢ 07] H, 58 F odlolHE
StopIteration 99 & doxlUrth oA = v 57 AYF ol TE0] EHFE =719 o9 o]
B 252 stopasyncIteration @98 Aotk whek 5 7] A1 o] €] 7} g yield 3+l o}
o129l 3 RuntimeError 7k @A gtk whef ul 5 7] A2l ol el 7k 1 W) thE ol 2l & J 7]
W, of pl ol 89 BEAm ATk weful 57 Aol et el el 1} 34 FRE o] TETE TR
Y o]loj A= aclose () &L oHF 2% 3HA] b o9l olHES S8 FYth

6.3 szzlo]mz

zholw g & dojoll A 7} ZstA A st ditse vEbddh 282 olg5dth:

r[r

primary = atom | attributeref | subscription | slicing | call

2
(m
)
o
ul
oY
Bx
rlr
R
b
E

% (period) 2} o] & ¢] F o] &2 Zgto]mgt}:

attributeref = primary "." identifier

Sopol Wt g2 RS W S HE B2 E AUSE W AA 7} hotop S, BhRE A7}
o] A3 G UL o] AAE= I o]FS AHAR 3= AEHFHEE AU EE QY THFUtTh o]
Bihe _etatee O ANSE AR ALl =+ AT o A=A fER B,
AttributeError € €°o 37y o, A=A AA ] I ke I AA o o) 2AH

. 287
22 O RE B2 92 ofe] W A 77 THE AR 7 LoD+ AU,

6.3. =z}lojng] 73
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6.3.2 A B A3 3] X (Subscriptions)

NEAIFAL NDAEAD, 52, d28) 3 (dAW2) AA e F22 A g

subscription = primary "[" expression_list "]"
zebolm el e TS W AEAIRA S A Ashe AR 7} vhefo T (o1 5
AN ALY AAEL  getitem () HINEES TN M EATHALS DS 4 g5 )
Wﬂﬂﬂ%ﬂﬁokﬁéﬂ%ﬁ%ﬂ%ﬂ%cﬂﬂieﬂﬂﬂ%ﬂ“‘ﬁﬂ

@& e w92 7] 5 Si7hH of ok s,

B 9 B G AT, (01 552 4 o] SLto] B AL A4 0 A8 o
Rt
olme} NALT, BRA B2 G THL v ALk Seho) 2 (slice) (FhE A A A =9 g Th 7}

rulm
In
)
[>
[
v
1
2
Av)
E

B4 EHe AALNA S5 e o] 3] 585 A5 BT AT, W ADAEL BT e
ol N2 Aol 8 Hote Ao 29 AYAE AT __geciten () MASE AFRITH(AA
AL & x9 U S Ha e, Age Be A Adad) db GRS ISR e go

A ol Ak 1 gro] 5] FE-2 ATk A 8 Ah. 29
05y 2oto] Al e A Ao AN ovtrcon () AAENA ol ol A WA, o AL E A
Aoshe B Selat 1AL BAH o 248 B2k Y& th

TAE S FEL FAY U FAE B2 "ol B @ o] ofy L, shite] EAREE 7H EAE Y T

_,%
L
o
4>
)y 3L
i1}
2
ox O,
o
=
_i
]11
mE

6.3.3 & }o] Al (Slicings)

sero|de A2 AR (1§ Fo), BAL FE | 25)o A ofdl W) FREL AeThich seto gL
Lol A ol 161 AAGIE e Bl 88 - Sl ool 5] £ oS o]k

slicing n= primary "[" slice_1list "1"

slice_1list = 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 B4 Bl BBl SISULh HAY BRAY HolE 5Lk Sefol s BF o2 Hol s 3,
o E AN g o] Sefold 0. ANE S5 DIt BAS O e B HA, o) 5l A
229402 A 45H: Aol Setol 402 o Aok Ao $4 STk A9l S 20 2 ofu) 3-8 A AT T
(o] F5+= <ol FF0] A/ S 2ol & (proper slice) € SHUE 24514 FS w4 th

sgtold e Ygule b ZsUth Zeto| W 7H(ERIA B AT AT} 22 getitem () WA EZE AL
G A) 3} o] et 2 BEO2RE BEolA L 72 AP T Sebo] 2 BEo] Mol Fhite
A7E 2Lrh, 7)E Sobol 2 FRE] WAL EFetE FEAUTH 18A) FoH Seto] 2 F= shi)
Wko] 7]tk A4 Setol~ B WEL 1 EAA QU Th 1153 2 2o] 2 (proper slice) 9] W F
L &glo)l A 7“;(1] (AMA 259 A= & Hep ), start, stop, step JEZHE 7} Z+ZF lower_bound,
upper_bound, stride & Fo]Z & Alo] 11, ] T3 A ES None 22 At}

kil
:

1>
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634 3=

TEE

1

98 AR (12 Bol, §5) T W HE Yt A4 Y BB FHIYCL

call = primary " (" [argument_list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and_keywords]
["," keywords_arguments]
| starred_and_keywords ["," keywords_arguments]
| keywords_arguments
positional_arguments = positional_item ("," positional_item)*
positional_item = assignment_expression | "*" expression
starred_and_keywords = ("*" expression | keyword_item)
("," "*" expression | "," keyword_item)*
keywords_arguments n= (keyword_item | "**" expression)
("," keyword_item | "," "**" expression)*
keyword_item = identifier "=" expression
AR S g vhA s GBI A AU AN E A F ol vhebd 5 AR, 9 0] S w2 gt
zztolm g g Fotd Z21E A (AHA B Y T, WA e, W AAEY WA s, S 7%‘%1],
A RJAAFRY HAE,  call () WAEE 7‘5 EE AA 7 F2EJUTh 7F vefoF Pyt 2
A RFA S T2 S A=) Aol ghol Fa Ut FA v 559 92 g 4 o *“4
s g
A ARk o, WA et o] A A MBP Uk WA P4 AAEE AYAA)
£EE) 550 UEOAUDL N el 97 AAFE0] GLkE, A2 N K2 £3o] 9Lt atke, 24 719

2 AR Ul ASH T (AR 3 0 34 s o) 23}
dAor ASTUL. &X°] ojn] AYH oW, TypeError "ﬂﬂ =
douth 294 Fom I A4 T Sl A5 T (TR0l None ol 2k TAE,
AA FHUh. 2 A7 A2 EH Ae W, obA AAA A e xS T FARRH 2=
NRER ALY, (IERES F57) Ao D o & vk ghe FRUTh LA, el AEg S Ay 2
ARAAF o] 7 ko = ALSH W NG SR ARGEE A YA G2 RE T HAA FHIUH RF ol

3 30skok & AgUIck wot 1 ghol 45 @D, oA Woj3lE S tol elsloh, Typeszror
o) 7} AT 127 ko, A9 £R0] BEo] 29 AA BE o AP

CPython implementation detail: 7= 3 -2 9] X] vl 7| H 7} o] &-& ZER] ¢FobA, 4 &Tﬁﬂqiﬂoiﬂeq
=%zt stEEts, 7|19 ERE 5 % 95Ut} CPython o A, AAE

173

i=
2

= =2 T

FHE F5Eol o
=]
rw

ol M

SEQOM
(e rlo rfr o

m\l

i)
>
g2,
rr
=
O~
R
i

A 87] 9148l PyArg_ParseTuple () S AHR3H= oo

WA NS SE SR RS 92 AAF 0] YO, *identifior BUE AL A4 AN UA
%2 B, Typemrror 22 YOI o 4%, 1 A4 MG e A AA4ES EASHE FES
APTEU T G A0 DR Ror W 5

AR QA7 F A ARG ol Eol thS A O, +identitier BUL AETE B4 WS
QA L 3l TypeError °1]ﬂ EdoUth; o] 4%, 2 A L E GE 7| YE JAAEL 2T =

gAY EE AR AARE o] gl B (A %’/‘ﬁﬂﬂ% Zi=glacagieg

=X *expression o] & S &0l 54 H, expression 9 g-& o|H HE o] HojokFUTh o] o]HHE
o] 8 A4AEL, IAE] %7H A AAEC] AXH HFHUTh Eaf(xi x2, *y, x3, x4) 9 A5,
vy S & u) Al yl, -, yM 0] Y-2THd, o] A2 M+4 719 9 X A RS x1, x2, yl, -+, yM, x3, x4 =
3Z35 %Zﬂﬂr%%f)&\%ﬂr.

o] & Qst A= A Al *rexpression v O] WA A Q] 7] E A} F ol UL = Y5, 719 E AX (2
2]3l B £ **expression AAFE — ot & Heh) Mol Agld i AdUth 2 A:

6.3. =z}lojng] 75
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>>> def f(a, b):
print (a, b)

>>> f(b=1, *(2,))
2 1
>>> 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
2o 5Zo A 7] YPE QAe} *expression WS BF AFE = A2 dubF o] x] ¢by] wl Foll, AA 2=

A Eekol ol Sk

T W **expression ] &5 T F 0 545, expression & g

ZIHE AR AAE AFF YUt 7|9 E=E7HE A A QA 719 = Q1A
TypeError o] 7} A gt}

B *identifier o]t} **identifier & AF25t= FA o 7 HSEL Y X
OIFEZ AMEE gl YT

WA 3500 WA e S22 499 ] *and #x A A5 Wobsolal, 913 AAFS o] olHEHE A
WA (x) Foll & 5 A, 71K E AT G E] A A7 (x*) Foll & & d5Uth 22 PEP 448 of| A
A = 5y T

v % o] o] o FiTh, 1 v o] F7}e)
Aoz RE) oln] A gTi

iw r
_E, =
rlu
2
£

rO
X

&R 71YE A4

A2 AR Fol De BT

RhoF 1 0] —

A8 B A4 BES AN P49 D= BFo) AAF UL TE BEo| A0 B AL
9 A2 Aol Agahe AAUILh o A2 A4 2 4 oA AW T 2 ol
return 22 APSA, T TE 2] ¥k 7H2 A ASHA H Yt

W B A S A3 8z Bl 2ol 94U th U 849w A =S ol th e 4L builtin-funcs
£ HAS

SeAAAA: 2 FH 20 A d2-b a7 Rk Ut

Zoz QadaWASH: 02 o e A8 Berl BEHE, T AT} A A A4} E =
S o 71 A 2Se] AT

FPARJA2-H 2 T FAE call () HMAEES ZAYMoFFUTH I 2= A WAETIZESEHE

o 1
i)
.
fy
A
u

6.4 ojfo]= 2HA

ofglolel & o 27 E o] AL

e

A FAFIT. 08 25 w4 oA w AE T 4 5T

await_expr = "await" primary

B A 359 F7}
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2 % AT o e AR DA L850 e AP

power = (await_expr | primary) ["**" u_expr]

DA, BEA P AFAFH D G A AAL0A, AL L EFO| A AE 02 gro] T TH
(o1 Z10] 3 A4ALS] e ol <A E Alokols AL opg U Th: ~152 & 1 o]

H
AGAE A= W pow () F7EF 719 Atz 359 wjep 22 o v]7h 95y
a

AxerE AFARE S FUTH 24 AR WA B Joz W, A 23U
int 3] 4HAHe) A9, WA AT} 247k obd o 4 Ahe W AAAET 2L P AHUTH T U <
A7k &40, BE QA foat £ W I, float A7k ASH U Th o] Sof, 107+2 & 100 T B FA T,

10%*-2=0.01 & EHEYTL

0.0 & &4 2 AS5A|F35+4H ZerobivisionError = ¢

oy
(complex) 7]‘ U3 yth (A WA A= valueError & 42 A

u_expr = power | "-" u_expr | "+" u_expr | "~" u_expr

Q- (mho] U 2) ARk 1 5t AR 9] ghe FUIth

UG+ (Fele) AAE 257 A L 07 ol Ut

UG~ (AWE) A4k 1 5 Axhe] M= MAE ge FUth x 9 WE WAL - (x+1) 2 4 HYTh
2 b

A Aol A-§H Yt
7

Q@ BE QX7 EHLE 38 ZHA] =Y, TypeError ol 7 A g o}

o % 44 AAAE BEAH I SAEE 2B Th o] AAA F AFE Q¥ 6] £7 Fo = A 5P 79
ok FUTH AFAF AAGE BAZ, 24 F 7 £ ), Sk FAE AT 0|3, S
Sy AAE Y T

m_expr i= u_expr | m expr "*" u_expr | m_expr "Q@" m_expr |
m expr "//" u_expr m _expr "/" u_expr |
m_expr "%" u_expr

a_expr = m_expr | a_expr "+" m_expr | a_expr "-" m_expr

AEe] F¢ FUh AAEL BF 2AAY, & Ak F5 T 2 AAbE A Aol of
=

A= A =
Ut oo Ao, #AES 5 o2 AEE T FAF Utk A9 A9, Al vhE o] =3 U
|95 ‘?}:HD}.

>, -
ok
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@ (at) A4 = A FA o ARS 3 & AYUth ol WRAHE o= A5 o] A4AE FHA] ¢
Yt

H A 3.50] 27}

/ (W) /7 (84 WA, floor division) AAEAFE 2 T IAHE 2] Fx(quotient) & F Y Th A} AAHE2 HA
FTEPoz HIAIULL AL E YA AeEvte =, A+ Ae A g FUch 1
A= 734 Q YAl o] Ao “floor B8 A& A YUt 022 ‘/‘r—r% 212 ZeroDivisionError

el g doiyrt

fy

50

I

§ (EZ, modulo) A4AE 3 WA AAE F WA AR i U AE FUT £4 AAEL WA T
TPz HEgH YL L 2F < Z]—7]-001111 ZeroD1v131onError oo E do Ut QREL A4r =
95Ut & 50,3.14%0.7 =0.34 & 245Ut (3.14 7} 4%0.7 + 0.34 9} gong) RER
AL T A A5 2 e N e A AHE FUT (LR 0 th: A5kel 2AE T 0
sl Ababe] AR gEH T AL,

A UAR EER AR 2 F5Az daF o AUtk x = (x//y)*y + (x%y). 4
F AR BEEE WA 5 divimod () 9= AAH O] YUt divimod (x, y) == (x//y, x%y)..
$AE o) BER A0 A= 20 53, 5 A0 ol 25k Ao) £A49 Lol (AL Fe] o] 4

SeiE FElA A5 Uthe SaA5] s 24D AAo] o8] thA] ATk B Eujge] £e
gto] A gho]l B g & 22 Al A old-string-formatting ol A A W g o}

A Al A4 REE AR diviod () 4w BEAagod s A= Ao E o] A s UTh ti4,
A Qe ThE, abs () B8 ASHA A5 BRI 2.

£ AL 2 AAES FE FUT AAEE E o 2, F O e P AB2lok Pt
P A, AL HA FFFoE ¥ 5, HA A AU $2k9] A9 Al A A E oo &l Al HUth

_<’3_
- (7)) ddAs 2 AAEY A FUTE A AAE S HA 3 Ed e s Mg YTk

shift_expr = a_expr | shift_expr ("<<"

v
v
©
o
o]
S

SEEOR E’JHD]-(shlft)
SBEZEORE nHE ANZE = Zl2 pow(2,n) 2 AF UxAlste 202 APtk 9F g2 nHE
A|ZE 3t A2 pow(2,n) § Fote A2 g rh

Vabs (x3y) < abs(y) ©] $8& 0 2= Zo] x| g floate] 790 = A5 A& (roundoff) W] o] £ 2] & 0 2 Fo] od 4= Y5 th
o & £, gto] A float 7FIEEE 754 Wi A & A9l S A E-S 74w, -1e-100 % 12100 7} 1e100 9}7%—‘?— £ 7HA 7] $1380, AlatE
AT -1e-100 + 1e100 ‘ﬂﬁh—’?ﬂx—iii% 1100 3 B3] 22 gdUch —rmath fmod () £ F3 7 3 WA Az L5
SN AHE F7) w2, o] A -1e-100 & EHFUTE oJd J2W el o AE AR+ 34&121401] %E:]%A%L]D}

2x7bye] BE Bt OP—T- 7P7/P-?—‘:E, 22 (rounding) W #oll x//y £ (x-x%y)//y Bt 1 F 4 dFuth 28 4%,
divmod (x,y) [0] * y + x % y7bx o} ZAFEE [2|517] 135), stol W2 H o] d74E E2FUth
78 Chapter 6. 4]
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Al 72} H E Qb 7247) ThE S 449 B 25U

and_expr = shift_expr | and _expr "&" shift_expr
XOY_expr = and_expr | xor_expr """ and_expr
or_expr = xor_expr | or_expr "|" xor_expr

& AL 1 AAE ) WEE ANDE F 0], A2HE L A4l of Tt
» QAEARE T 91459 W E M XOR (Wb OR) & Ft, 915452 4ol of F k.

| A= I A2 v EW (2E4, inclusive) ORE T+, AAFE2 A o] oF Tt

6.10 v| 2

Coh el sho] Ao A BE Wl AXES , =
Eo ol dela < b < c 9 RS HAA 0] SN L FA O 3

comparison u=  or_expr (comp_operator or_expr)*
comp_operator = LR I I e I e r L N

| "is" ["not"] I ["not"] "in"
Hl2E =87 EUYth: True & False
Hi+= 254 A28 + dsUth ol €0, x <y <= zEx <y and y <= z 2 553, 2]
Aoy o He 94 @ MW TRTE AU G F A9 RFx < y 7k AR W 2 9] HE FAA
Suith
S H .
HAAORZ a,b,c,,y,z 7t A0, 0pl, 0p2, -+, 0pN 7} B2 AAA}H, a2 opl b op2 ¢ ... y opN
z =2t EEAY 72 A 3 Ak Lath=E AL AYFa=a opl b and b op2 ¢ and ... y opN
z & F5 YT

a opl b op2 c7ta%tc7te] ojE FR HuE FA A A7 W 2oll, A& S0, x < y > z o] &5}
Al (ebrf oM 2] = gk 2k ) SulE ok ol ol 8f of Pt

6.10.1 Zrv|x

AL <, >, ==, >=, <=, 1= F AA Y g ugd Uk AA 50 22 Fd 2o+ glsdt

2, 3k, % AL AR5 o] (A3 ofol WIENEl o] 8l G 2Tk ek YTk shol WAl A7) <] ke
Z A0 A dUTh: A& 5ol A gl thEk 57 # < (canonical) KA~ WS sty =3,
A9 ol SAU PA(AE o) REH L f=elii=g TYH L Aok TS oo} BelE 87
AP E gl Th vl A4 AA Y 3ol FAAA A e EAQTF [ NS FAF U AA Y 3=
SEER R R E R PR RS Sty

RE R (4UY L 2UA L) object 9 AH Fo]7 Wl Rol, 15 object E HE] 7% v L ERS
AsdUth. dE52 1t () 422 FH3%vxn Uﬂ/\‘] © (rich comparison methods) S 33| A XFA19] v
F78 ALHvhol 2T 4 ], 714 Q) A2 e vpol Al o] 4 o 4 A H I

EE5 ML (== &} 1=) 9o 718 FAL2 A Y ofeldlEl Elof 7]¥kE FUth A, 2 ololdlE B & =
ANAEA Y FF5 HAE s T, T8 ool HEE 2+ 282 1Y 55 Hlaes these F4Yth

6.10. nv]Z 79
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o] 71 52 T 7= BE AA| 7} REAFA (reflexive) (5, x is yEx == y & FAFYTH o=
St & dyth

7] o) 4 H] 3L (order comparison) (<, >, <=, >=) = A|ZH x| 5 UTH A £31H TypeError & 4 7 Yth
o] 71& 5% F71= Ecﬁc}ﬂ'v"}"?}ﬁo‘% HAZF Atk Ay

f

o
i
kJ
_|>i

v
rlu
e
o
n)
)
o,
il
>{\I
rlr
‘O,
-
T
[>
il
)
ot
0?4
>
fru
il
i
E
offt
ol
E
1o
2 oft
B

Z gtolB 8] § fractions.Fraction ¥} decimal.Decimal
o 531 S AEL, Bas) ola H LS A NS SHrhe Aok AR W, 2 O A
e vl 7k s Ut S E 50 A et A, AL T o] A glo] et h o g (duEE aﬁi)
R E S
NaN(not-a-number) ZtE float ('NaN') ¥} decimal.Decimal ('NaN') 2 &

NaN 7ko] = AR YUtk vk AAA o 7 Y2511 gl AL, NaN o] 2pA1 7 2] btk 2 gt
& Eo],x = float ('NaN'),3 < x,x < 3Wx == x—_l_—',:— AR AT x 1= x= ZFJU T
o] 322 [EEE 754 & =Yt}

* Nonei} NotImplementedt AZFEY UL PEP 82 A ZE9 tfdl vluE= A4 55 A AR} (equality
operator) 7} o} ist} is not o & T?‘EUH ofstrial AAg o}

* o Mﬂl NA2E (bytes Urbytearray 9] AAHA5) 2 F2 A9 435 vlag 4 4Uth oA

L QALY A} gAML A AFA NEi(lexmographlcally) H] skt

e EXYEE(str 9 Q /\E*/\E)tv‘f— A5 FYF = F= E 2 E (Unicode code points) (W7 8+ ord ()

o A7) E L8N AR ST Mm g

=
iy o)
LMy
>
ol
Q’
3
g
=
=
=i
3
N
[
=S

m[n

Md

E2G3 vlol vl Al g AF 8w 4 Qs th
*« AJAXE (tuple, list, range & A2HAE)S 22 Y78 vlug 4 &=, range+= A& B I E
DA U AZ 2 FE Y 55 A E TS FILAZOE IS Y davas

TypeError 5 4234t}

ND2rEg25= 24 71 H|aE AL AR Ao 7 v w3k U
< St (identical) 2} A] 7} A& 2} Ql‘/]—i(equal) 7F Ut o] & F3f s st
AAE 33t oS Mt HFE SRS FATYTH

W4 B ASe) A W TE 83 2o] o 2ol P

- F Zd o] 2o v aH 7 %511/\1»5—, 22 gola, o7} 2, H$3e 8452 7 Ao
2oty vlaE ook Yt (oA & 91, [1,2] == (1,2) = AR, Fo] th=27] wjEFdYth
- g2 naE AYst= 2 EL %ﬂ A2 g2 8453 22 ¢AE FUg (& 91, 11,
2,x] <= [1,2,y] x <= y 4} ZHIUDD. dS3h= 247t g4 g2 280
Atk vl g Uk (&g £, [1,2] < [1,2,3] = FdUrh
e WP E (dict o] AXEAE) & T2 (key, value) S 7HEA wl], 183 23] o] A-wt 2ol v a ¥
Urth 718} kel 55 vl m s WA S A g o

38 UTE B2 FE 23 E (code points) (4] & S0], U+0041) &} A+ & 2} (abstract characters) (9] S , “LATIN CAPITAL LETTER
A" E FEZULE FUZZ e tFEY A EAE0] 2.3 6}\%«1 A= ZJAETO R FHE X] o %—7& 3pif o]t FE 2
NEJAIA2E 58E 5 I FA TAE] Bol dH5UTh d& 59, F4 &2 “LATIN CAPITAL LETTER C WITH CEDILLA” =

FE 1% U+00C7 o] = 3t 71 2] B3t & 2} (precomposed character) Y& Z.= $) ] U+0043 (LATIN CAPITAL LETTER C) oj] 91+ 7] & &}
(base character) &} F W2 = F = 9] 2] U+0327 (COMBINING CEDILLA) ol Q1+ 2§ & 2} (combining character) 2] XA /\E x¥49 4+
1%

Erhddel Bt e £
A
A

bl
rO
mt
4
5
=
=11

RIS A= F Tt o] A2 Aol Al v A A A D 4= AF Utk A& Eof, "\uooCT"
yth AAF 22 01 2o A B “LATIN CAPITAL LETTER C WITH CEDILLA” & £33 x| g%

AL S F4 A A v A (F, AFRl A A#A QA0 Y 2 ®), unicodedata.normalize () & AMHSSIIAl L

80 Chapter 6. %3 2]
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4 v 3L (<, >, <=, >=) = TypeError & 4o 34t}
o A3E (set o]t} frozenset Y AAHAE) S T2 JPEAAME UE FE ol vl
H

g4
O] AE-L BB 23 (subset) 2+ A9 A a’(superset)% Sote A AXAES Y gt o] #A =
<= A] (total ordering) & A 2] 814 kFUTH(AIE =, F AE (1,21 2H{
£ st REF T A, st ohe ?SP‘/H ARG IAE FsUTh. Wk, A e g &
e garel Axpzt AskatA U (12 Sol, min () ;
B 2EE AT A G AHE EQD})-

A% MLE 1 2450 WAL ZATI T
R thE WG Y EL a A EES TAA %] o], 7] 2 v
W a5 A ALErhol 2ok A4S A B9 FAAE LS HsSThE B b Awa 732

B WAL (reflexive) o] o] of FUITh. THE W2 E A8, ool W E €7} 2
= of of gt

x is y¥Hx == y T}
o H] & A (symmetric) o] o of U T} ThE T E B, th5 0 22 A A 22 ATE Folok

Kl

ot

5

o o
N

>
o

o

= ol
ko

* H] L& F0] 4 (transitive) ©] o] oF Itk thg (A 81A] ¢F-2) el E0] o] A= A5 T
x >yand y > z¥x > zt}
x <y and y <= zW¥x < zT}
e A HuE =22 B Aol Hojok gyt tfE U R3S, o2 A S0 L FS Folok gt
x == y&not x !=vy
x < y&not x >= y(A+A9 F9)
x > y&not x <= y(A A F)
npA e 2 WAL A A ZEdo] ARF Ut (olE S0, Aldaols ASH AR Fe v g
282 44 Uth. total_ordering () HEZH O EE BA
* hash() d¥= 554844 dAEE FAMFFUTh 22 AA S 22 A A= 2AUYSIA B7Fs
o7 A5 ol of Pt
Shol -2 o] QBA FHEL ZAA ehgrich AL NaN 52 o] 72 2] o o I Tk

6.10.2 B HAF Q4

AAA}F inZnot in-& WWAE AU x

ZU4rth x not in s 2x in s & BAL
Soel A A A A ele] A s
set, frozenset, dict, collections.deque £} Z+-2 ZA €| o]

e for e in y) & 55U

6.10. nv]Z 81
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TAEH} ol EL FO Ff, x in yEx7by o & —cx}d(substrlng) R e R R R e B B
True YU S5A AAEy. find(x) 1= -1 dYrh Wl w42 FdohE wAdE) 22 w4
HAFZFH 7| W&, "" in "abc" 2 True & EHFYTL

__contains__ () WIANEE Bt AR HY FeH2 B¢, x in y+y.__contains__ (x) 7}
€ E ) True &, 21384 $oWFalse & EHFUTH

_ _contains__ () B AYSIA YAW_ iter () E AHe 3]'— AR A R A,y o] &l &
oledu] THA x is z or x == z & o] ]ﬁ%‘ﬂ #Hz 7t sl A M x in YtTrue %114"/}-
A B Bk o] ) 7S 10 o] o918 A0 Aoz Ay

upR ke 2, & = AEFY (old-style) o] B #l o] 22 EZS A EFUTH Ze a7t getitem () & H9 3}
HW,x in y+x is y[i] or x == y[i] & W& o] ofd H4 O]H]/\iﬂ’zxﬂa'l,j—ir’]'ﬂo
BEEAF AP AL 3] IndexError 2 & € 27X —r,lil 22 1 3% True 7F g Yth

3
3—‘#«] A7 LS ino] TS Do Aer HAFH Uk
AW not in&ind =elA RAPOE FoPYrh
6.10.3 o} Rl EjE] n] L

A2A} is 9 is not & AR ol MEE| S AARYTE: x is yx 9y 7} olol e E] 7} 2 AR
w,zwngwumwu} AR obo MENEIE i () 858 A8HA 2FTUCE x is not y

i
)
o~ }_
4z
o |
zy
m]o
{x
_\:
%

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 At EWoA], 281 T3 A 0] Aol & —v—(control flow statements) o A AF2E wf, T} ZEL A
Al OE??HMQ\JD]- False, None, BRE 39 <=2}10, Wl 22143} A o) (FAYE, HZ, gl2E, d Mg,

A% 29 A (frozense) = 24P Uh. T 9o 2E g Fow oH”QHE‘r A AL 7 o] AA &2
__bool__ () MINEE AFHA A9 +=2] Kk (truth value) & A 2 Emho] = & % gl o,

A2} not & 2 AA7E AR Ol True 5, 28A fo ¥ False & FUTH

4

EA4x and y & WAL e TPUThx 7t AL T S BHFUT 194 oW y o ghe 7o
Fol 1 208 BeF L
B4 x or v+ WA e PEU a7t oW 1 g2 BAFUL 134 oWy o gL 2
Fol 1 292 BeF

and $or o= Ak ek ghoit 1 8= Falsei}TrueEZﬂ?ﬂ-‘é‘]—Z] Y11, t) Al upx] eho] gho] | A Q1A=
Sl Eol Fs oyt oA W= 7P S UTh o & Sof s 7} £A1Go] 1 o] OB SRgo
A= o] oF S, EHA] s or oot A3t re A 2T not & A IS HEojok dtnE, 1
A7t &3} A glo] %El"(booleanvalue) 2 EHZUT (] o] not oo’ & ' 7} ol el False &
gsdth)

4 25 7}¥) A]-4= A (automatic garbage-collection) 2} A7 &= (fi ree lists) I Y] 2~ 3 H ¥ (descrlptor)«] FTAA A w2, is AXAE
AARAANES oI} 4552 v Lok AT 2L EA L PA 0 G, Aoz Kool o 4T EAL A
AT FEE 25 FAE AN L.
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6.12 o 34

assignment_expression = [identifier ":="] expression

o ] 3 & 4] (assignment expressmn ] 2 =« H %34 (named expression)” o] L “B} T} 7] 2] (walrus)” 2} 11 =
Ut & expressions 1dent1f1er°ﬂ EH?:]?S]— Z A9, expression? k< wiEshuc}

219k 9 AL AL B S QRS A AL AT H Tk

his

1

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

Te A3z od ~2=ES AT u):

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

WA 3.89 27F: o T3 A T3t o] AA 3 U-&-2 PEP 5728 X314 &

6.13 =7 3 Al (Conditional expressions)

conditional_expression = or_test ["if" or_test "else" expression]
expression i= conditional_expression | lambda_expr
expression_nocond = or_test | lambda_expr_nocond
27 2842 (W= “4F 3 A4} (ternary operator)” 2tal B H U TH BE 3to] A At A 7 & e
AE s
FEPAx if C else y2HA xR 24 C Y g FFUTE C 7 Fol™, x 9 gho] Fal AL 1 gh&
EHFUTH 284 ¢¢od, y 9 e 73 Fol 2 43S EEsyth
27 x84 o gk o AA g -8 PEP 308 & = sHA 2.

6.14 gt} (Lambdas)

lambda_expr = "lambda" [parameter_list] ":" expression

lambda_expr_nocond = "lambda" [parameter_list] ":" expression_nocond
ok 2@ A2 (W 2 Fot P 4 (lambda forms) o] 2kl 2 H YT °o] & fle TS dEE U ASEYS &
4] lambda parameters: expression & ¥4 A& FUTh ©] o] & ¢l AAl= o824 Fo= 3

A AL 52 ok

_I\‘ F
> et

def <lambda> (parameters) :
return expression

s E50 B2 T Ao AHdE BAle. @t 2402 wE o I £ (statements) o] U
o] = H O]/ﬁ_(annotatlons)% 238

n@
+
5%
dlo
2
N
Lo
:Orl_l,
-
o
v
o

6.14. grt}(Lambdas) 83
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6.15 32 5% (Expression lists)

expression_list = expression ("," expression)* [","]
starred_list = starred_item ("," starred_item)* [","]
starred_expression = expression | (starred _item ",")* [starred_ item]

starred_item

assignment_expression "*" or_ expr

faEg A Az o) ARAYE A ST, H4d h)e) RS TG BHA BEL FIS
ZULL B2e) 2o]t B2 gt BAAY A5 Ut BANSL AZo| A 9 2E 02 gro] 1ol P}

mlm m mQ

o A~ E] 8] A F (asterisk) * = o] B] 2] & & 3| 7 (iterable unpacking) < \%E]-‘ﬁ Yt} 3o aate=
0101011 @H"/‘r- 1 olE g & o] 6[}%%9] ANFAE FAE oA, A i A FANA A FEF, 22E, F el

Hi%i35°11$«7}:£‘ A oM o] e & o 97, PEP 448 o A 2 2 2 A =] gl T

Lo B+ H3+ &Y F= (single tuple) (+ﬂ4, 2 E (singleton)) & THE wj Tk B dUth T2 B E A foll=
A+ dFUTh Bl 294327 e DY 8842 FES UEA 41, 2 2849 #E FYth (7]
FeEewEydE, N 2T S }a‘lﬁ}*‘/\]g ().

stol e AZe| A 2 2B 02 BUA S THUL B9 G FoHs B, e gro] HunokwIA
FE oA L.

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

the F = slo] A o A o] oAz} & €°§ﬂ%%%dﬂwwmmgﬂﬁﬂ}%% (most binding) =2 =
ok th 22 ARt 508+ AAAEL 22 FASHE ZFULE £ ol WA H O & FojA| ] o
o]/, AMAEL o] F(binary) YU th 22 ALl = ALAES dFA LEFCE IF AU}
AFAFL AL A, LEZANA AdF o= 27 AAFHYTH

vl 3, WA AL olo|dEHE AXANES BT 22 SASHE 2y Aol A A et AA " Aol A
L EZ£O 7 o]o]Z o] 7| (chaining) &}= 7] 5= ZFUT
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T T3
:= EREEE
lambda 2o} T34
if—else BN R
or =] OR
and =3g] AND
not x =2 NOT

in,not in, is, 1s not,<,<=,>,>=

v, A F AR} ofol dl B E] HAME 9yt

H]E OR

- HE XOR
& H|E AND
<<, >> A|ZE
- EEELL
&/, /7% 0, A2 4, A, A% A, AT
+x, =X, ~X OO}:’ %) H]E NOT
*x A5 A5
await x o]9o| E T & A
x[index], x[index:index], x (arguments. | ABA2TAYHA, &o|A, &, oJEGYRHE I=Z
..),x.attribute
(expressions...), Z3(binding) = 23 2 XA, FAE AZ{
[expressions...], {key: value...}, | o, 948 tgya&y ], g =g o]
{expressions...}
S AaAE FAY 2ojEoE ASEUTH 22 $AEA 7 FSE U
S AFAIF QA ** £ 2 E8Zo] e Aol HE 4 g AR} A BFFUTH F, 2% -1+ 0.5 YU Th
6.17. A4t 4149 85
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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

87
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A F2 Y 284 5 dv) 584 559 ks 7dYh
3} 2o A, gkol None ©] ofY®H, W7 repr () ?}—’FE AbEE EAME R WSk o, 28 A U EAE
S MEY 2 EF 202 BT (7} None U wj = 28R ob, ZEAA £F L ojH FHE
=4 sy th),
72 Y&
B o] g gkl () A1 A ARe) =P HEY FEES ST
assignment_stmt = (target_1list "=")+ (starred_expression | yield expression)
target_list = target ("," target)* [","]
target = identifier
| "(" [target_list] ")"
| "[" [target_1list] "1"
| attributeref
| subscription
| slicing
| "*" target
(attributeref, subscription, slicing 2] ¥ A= Zglo| ] AAE HAHA 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

7-7ko] o) Qg o

e B (229 Aelel ek A Aoz B FUTh Bale] AW AAY AR (JEYHE F=
AEsagaet s aﬂﬂniﬂ@ﬁﬂﬂAZHQEmﬂ%¢@ﬂqﬂwhzzﬂﬂﬁmEﬂwuﬂ
483, o] wose] A 5 glom o9 dod 5 9 p
sl 5e 2 AR G AN FolRth(EFY A5

=3}
ANE A 2%, BB SEAY 5 ded AL 5 A5 o s AL e 2ol
AR A2 HelE o,

s IRl B0l (MElF o7 B350 Eo9dE) FuEEs 47 ¢l shte] el o) A= gl Ui Y
Hyrh
o ¥ o A= EHA EZ2of Y& A ol T2 o] FHES A= oE g Eo]ofof
3, FEEL, dZ 22x202 USRS UdE Yt
- B} B o] o] 2~ E] 8] 2 (asterisk) & 2ol] B9l €}, “AEFE (starred)” EF A o] 2L B H U}, Sy
E 233t A= Fo % B4 HEo Y2t g9 R S F2 ] FES AlE s
ol Z] B o]ojof gt} ol Lo AL FEEL, AXoi Q2RO Z AEE Y Uof Y=
RS g E Uth olE g &9 npA et FEE2 ~ElE 7 Hojl 4= S Y E Ytk
olHHEY YA FEEZ TAH g2EV AEE B ddE Utk (o] El2EE RIS
T dFYrh.
- %A o AA = B HEFof Yyt gAY ol e 9 FEES A3t o HEE
ool 3, FEEL, dEqA 22X 2, US3= B A S dE Y
bS] Rl Tl sk A A Y] g2 o2 2ol Al F oz Ho g rt.
s E}Zl 0] A1z} (0] 5) W
- o]l dA Z= EF Q= global Y} nonlocal £l 53HA fow: 1 o] 52 A
A o] F F kel A AA A AZAF YT
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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
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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)

74. pass & 91
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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 38 A 3 742 A 131] ol & % éﬂ@“ﬂ“&/\}”‘lﬂL, A8 o] ¥l g4=2] uir] of| A vk A8 U Tt
T4 A9} AN B A A Ao B2 BEES S ol & yiekd & AHEHE ARO R SR
yield ] E=of t st AR MFE AFFEL A= 332l (Yield expressions) A A& ZF1sHA FH ot

7.8 raise ¥+

raise_stmt = "raise" [expression ["from" expression]]
FHA o] FAR R GO, raise v @A AT LA EAZIE npA T o 9] & ThA] 4O %‘41’4 AR ~ 3
zof &A3tH A&7} QIthd, o] A o] ol H et A= ?:_La] 7] 913 RuntimeError °ﬂﬂ £ dogyrh
IYA 4o, raise £ o8] AA =, A AR A4 S F U BaseException o] HH Fefxut
Qi rojof gk 2eul2H, o9 adAE AR Bl A7} flo] 222 IAHAE BEOIA ALEH
Jot.
o 9] 9] & (rype) 2 o8] A2E A0 ZR| AT, F(value) - A 2B A 2FA QU Th
Efo]am A= BHEF et dojdu AHs o2 5o Al 7] 7H538 _ traceback_ OJEEHER
AR, 03} 2ol with_traceback () o2 MAEE ALESHE, 25 BEL Edo]2ME A7
AARSHE 2SS WA & 5 AsUTH (2 A JAaEHAE EHF T_‘E'“; I AAZOE EFo|AS HA

3 E U th:

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

AL A2l 7|k finally BollA o & 7h TS vl2e vl AYZ o]l FA A2 APt A o &7 A
2] _ context_ SEZHEZ IJEH YT

>>> try:
print (1 / 0)

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

except:
raise RuntimeError ("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

o 2] A= from Zof None 2 A AHA WA Ao 2 =AAZ $ JdHUTh:

>>> 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

oolo] theh o] We ARE o] o] A LAL 5 97, o9 & Aelale Aol T3t ARE ry & A Mo
sl

WA 33004 HA: o]A| raise X from Y oA Y & None ©] &3 Ut}

B A 3.30) £7}: of| 9] B (exception context) 2] A5 £ A3 4 9

gHE

7.9 break ¥

break_stmt = "break"

break € WA LE for Ywhile Fxo] FHH AT UEPE = 55Ut AR I F2 ko] g1t

Ze)a Qof o] £ 7HAE o
g Aol A BT e £EE R 5T, 1

for 2Z 7} break 2 25 W, &

[l
2
2
o o
N
rlo
el
2L
)
(o
g do
By
o
°

break 7} finally A& 7} try Tol| A A
T finally Aol A g Yt

94 Chapter 7. <% (Simple statements)




The Python Language Reference, = x| #] 7 3.8.18

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" 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) ¥ 95



The Python Language Reference, = X] ] # 3.8.18

4. 29A) ko, I gholl ThE F27E A o] F F2ko] AAH =), as o] EAFA AT oA
AR o] B AL, 1A Show o BT HE o] 2L A HUTH

ARE o

import foo # foo imported and bound locally

import foo.bar.baz # foo.bar.baz imported, foo bound locally

import foo.bar.baz as fbb # foo.bar.baz imported and bound as fbb

from foo.bar import baz # foo.bar.baz imported and bound as baz

from foo import attr # foo imported and foo.attr bound as attr

AuAEe B2g At () 2 uH, BEe) 498 RE B o) 8Tl inport o] YT 27ze)

A o] F &3l AUt

250 BYH F7W ol & (public names) & 252 o] F FZrol A _all__ olgh= ]%4 W2 A A e A

AR Aokl o] Ak, BAAe) A 2olof sfn, 1 mF ol Aof 34 Y= ol SR,
all__ oA A QF |55 BF F/HE AFH L BEA AT FFUTh a1l o] B A o,

SRel A% S BAT oI E 2 e EA 2 A5 g RE ol S0l A2 AFH
all__ + ﬂAHﬂﬂEEQHFQWQNﬂA% ACﬂwﬂAHMHﬂquiéggiéw

T AL RASE AU (F 2 R E o] AEEHL ALEHE ol el wE

AJZEQ JAdrerle HE] — from module import * — = 2 E ’\201]/\1‘3]-6131—%\/]1‘/} Zd 2y
A o] o A AFR3E = A]|E & SyntaxError & 4o 7Yt}

AXEL RES XA T ] 252 Zoj o] (absolute name) & AT L8 = s yth ZEol 37127}
T

ThE 714 ool £FE o, 22 49 H7A Rl T A4 ol 5L AT B8 glo] FTf JEE
(relative import) & & 4 915Ut} from Flel A AH & AN A BE ol Bolx Ao, FEAe o] B L
ABHA Lk BA A7) A AFE duht Age Eerbok A ART S gyt e A ol
PYEEES SHe BE0| EAFE A NAAE EFU T A AL B3} FEL A e AL
ST A Tl de e pEe Yk 1A pkg 71 Aol 9 EAA £rom . import

, %d
mod & AP35, pkg.mod E YZE A Yt} pkg. subpkgl Qo A] from . .subpkg2 import mod
% A% 514 pkg . subpkg2.mod & YEE A BT, Aoh YEEol thatk 4L 5177 Ate] QL= Fol
9l Uth
= M A .

z2T 1—_1_;!_ .‘é_
Az,
9l 2} module, filename, sys.path, sys.meta_path, sys.path_hooksZ ZFA} o|HIE import & A

AUt

I

Ir

o

AR dAs= 58

[kl

ZEIRES A Q3}H7] Y3l importlib. import_module () ©]

7411 F3 &

FA 2 5EHE Aol A = wHA o] EdH v HAY solH o g FAVE AS GA HEe
AUt 2 71301 FFolHe X o] BE G R A 75 AHEE 7 AEE vE Ut
future_stmt = "from" "__ future__ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] "m)"
feature = identifier

F4 2 EEY AY Aol vetoF FUth 74 & ol U2 5 e E52:
e 25 =2 E ¥ (docstring) (1 THH),
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The only feature that requires using the future statement is annotations (see PEP 563).

FA FH 2 B3 S43Hd 7|e52 A3 FolH 3o g5 AAFHYrh o EF
o] & absolute_import, division, generators, generator_stop, unicode_literals,
print_function, nested_scopes % with_statement 7} T H UL o]AEL JojEld &

F 88, 24 AA T/ ES A FAHL A7 =Y

FA R FADORE Ao ARl A4S 1 R AU B THEEY vl @ WAL FF T
AP 94ﬂ~mﬂ”ﬂiﬂﬂﬂ°“wwifde1ﬁbwi%%%%Eﬂﬂ%%%éﬂ
ot o) A5 e BB E e R 4 et 18 A EE AR AR SR A 4
gtk

W Evih At et o @ /)5 o] 5] Hels o} gl R, wop FA Fo] BA R /5L EYFHT
9o At A4 ol & Ao Pt

A4 A AHY AGE e YEE RER PEUTH: BE BE_ future |, Fol AT o
913, F4 Bol AR & Aol AurA PR oz JEEFUL

Fulee 49 A4 AEEL %

M°ﬂ ﬁ‘}h 14175} T exec() & compile() € SE3A Ao YH = ZE+

a
ety = ElEi ZEZENAM JHH FA
Ezele)7} -1, A e 227 E o] 2o] AT
éi%Eﬂ“ﬁ% o] -of| Al 2] = th 3} Al ol &

o ®B7):
PEP 236 - " & ©] _ future__ _ future__ ™ A US| o3l 2 29 Aok

7.12 global ¥+

global_stmt = "global" identifier ("," identifier)*
qiopal B8 i) D $E Aol AEE = AAYUT, I JA A Eo] Aoz o4 o]} Brke
Sy global 1 glo] A Wegol Ads 7He 2 = 9l7]& ShAIW global §lo] A9 Wl s
g3k 212 E7Fs U Th
global &9 1/]-%‘ SR
global B0l Y<dd o|&&
(import) &, W o] = H)| 9]

22 I EE9 A global & ¢l 53T 4 gl UTh

o
o GAARSY for T2 Ao] B, B (class) B9, F5 B9, YEE
A B

o

o) o]-o]: '61—14\;]_
| o] AFE] AR E FASIA PA W, Z=2 T
|

2]
=2

CPython implementation detail: & 2] 3
T2 2RSS BASI AU 22| oJu & oAl glo

2344 wolof sl vl 7)o
%ﬂuw
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) %
o
N
lo
>
ok

\Q
—
O
o

n_?(_', it
i

 B4E B EAQGl mE A0 £
S FA a1, 18 A Gol| 23 BE IA) g5
%%t eval () 3} compile ) FHEE vhEZHA

RU o RU (K
[ 4> [
=2 oy 2
3O, iy
M o X

[l oo

Q
—
@)
o
)

7.13 nonlocal &+

nonlocal_stmt = "nonlocal" identifier ("," identifier)*
Al

nonlocal #& UgdH 4] S0l AFE AL star 71 7H7kol A E A ATz A oju] A
el 7125 eyt o ZTastd], 449 7|18 T&o] A o] F FHS WA AN 3=
AUt o] F2 A&} E7hAYG (RE) 2Tz 9o G A= g AL AAEATE 5 9
.

nonlocal ¥ U H o5&, global £l g4 2
AZdES 7| AT Tt (A dEeo o &
nonlocal ®o UEH = o552 A
o ¥7):

PEP 3104 - u}Z AF 2 o]l Ql= o] 55 gt HA A nonlocal w9 4.

SIS
4o
-
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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 it is the class or a base class of the exception object, or a tuple containing an item that is the class or a base
class of the exception object.

except 2 % ol A% o 9|9} i A5 7 orow, o 9] A 2] 7] AL SHM L} 5E o)A ASF YT
whok except 29 S H ol Sl AL He T ) o9 7L WA, Aee] el A AAL Haw D el
FE9} % 8o A Al ol 9ol tal AAF B U T (ery £ AA o918 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

102 Chapter 8. &-3}%(Compound statements)




The Python Language Reference, = x| #] 7 3.8.18

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'

of| ol #F F74S] FH = of| o oA Zg 5 YL, A E Do 7] A8l raise BE AHESHE Al
et BE = raise = A A NA FHE 5 JFYTH

WA 3804 WA spo| W 38 o] Aol i, finally ¥o| T FAIR A3 finally BojA FE3A AU
El=h

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,
SUITE

B()

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 " (" [parameter_list] ")"
["->" expression] ":" suite
decorators decorator+
decorator = "@" dotted_name [" (" [argument_1list [","]] ")"] NEWLINE
dotted_name = identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter_.

| parameter_list_no_posonly

parameter_list_no_posonly = defparameter (","

| parameter_list_starargs
parameter_list_starargs n= "*" [parameter] (","

| "**" parameter [","]

defparameter) *

defparameter) *

[","

[parameter_list_sta:

["," ["**" parameter

104
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parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier
T A= ARG ¢ e FAYUTH AYstH A A o] F T3 5 olg= T AA (T A
7bed Z=E =% 8 3 (wrapper)). ©] &5 AR = @AY o] F F3tol tigt FxE 2ok, Tt
S2g ) A9 o] FHoE AGH UL
B Ao Yool v g AYSA ek G559 o) APk

T Aol st I ol tl e ojE Ao ® A S ST HlRd ey A4 5Tt
Bold o, & FoE 2ot 2T 2o A S U I Aie S Eololof s, T4 A S
AALE ARG A T EF YT Wk gho] 3 A Al 9 o] Foll AZg Uth o8] 7i 9 vl Z g ol Bl =
TR HA R AgPUrh o & S0, A 22 I E
Qfl (arg)
Qf2
def func(): pass

cdE e EsdUT

def func(): pass
func = fl(arg) (£2 (func))

Aol 7F JAIZ o] F func ol AEH A Gevhe AW thE U

Sluut 2 o] o] wll 7 W 4= £ o] parameter = expression S E| & 71 wl], ST« E o A 3PS Zh=Th
B A Rgtol Ak WA A9, 5ED W S 94 T A4S S 9, 1

2 o) ¥l 5]
71 kol A FUTE wef ARSI /g A, K 1R Hee REARSE 7 Bge
ZhA oF FUTh— ol A& 4 Aol A B A b B A A FY ok
B4 A ol7t AaE uf, 7| 2wl ke ATl M L EX o2 o] FARIUTE o] AL HAA o] B4
7o) wf 9 W gro] 7o A 1, T E v 22w g A4k ghol AL HTHE L E3ITh o] 212 ols st
AL 53 Agiol PaE 99 e b AR A ) F 8 gk veF 4T 1 AR E 245w
(13, el 2E0] F2E FAAFUTH, 1 3} 7| B gte] FRP U o AL ANAOE w5 Yt Aol
ot} o] A8 59 sh B 7| B0 None & AHE3LAL, 4 HiTlol A WA AL AASE A

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 3.80] 4] ¥ 7 : The / function parameter syntax may be used to indicate positional-only parameters. See PEP 570
for details.

AT S WA o] F Floll = “: expression” FE| O o] nH| o] S 7HE 4 Q)
N, o] H o] HS 7HE 4 Q=) *identifier U **identifier PE| XX} 18 <5

g4 uioe R A BRo R S BAY AP $49) _doc_ oEHER W] P4e) 5= o] Fuln
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fa
o

o X4
[mg

| 2+ “-> expression” FES W (“return”) o] = H o] S 7HE 4 QlF Ut o] o] H| o]
Spold T Aol W o @ Aol & 4 gLk ol wEloldY EAE §oel ov]

Hold =2 T 7“24]-4 __annotations__ 9]EgHEA] uj 7H‘?'izv\‘9] ol E< 7
o7 AlFH \/]1’/}. _ future__ 9|A annotations & YEZEJIH, A AH H7
APA ] EAEE BREFPUTh 187 o tﬂ T Bt A o g7
o MmN et S A% THE A2 B7HE 5 %tk

AHE3E7] A, ol F fle (el ?iéﬂxl U e E EE AR THsdUth
3 AL }—9-0]——51] S TF (Lambdas) A A o A AUt Sk £3
AR ethe Aol Fo A8 “der” Al A 4o H
A e o 5o hF 5 G T ol el el F3E A
e B AF AP B 4 F T
o] AHg: St B A E F e A (first-class) 2] A o} g4 A 9] OPoﬂ/ﬂ & Bgﬂ =«
Ae 191'%;} S AU FHE Tl M AHEE = AHF HFELS T def & 2831+
ES A2 S Q5T o AA S Y SL o] 23} ?jﬁ(bmdmg) AMAE BHAMQ

o
brr

o E_Q
o 1o
florlo ey

£ 9

O:

2 2 1050 xR

Frobr 2ol ofn 4y

>, QEELI‘[OJ

ot =,

> el
% gy S
rel BRI\
=2 rﬁL L

I
uSE
mﬂ

)
r 2

%l

N g do O kY
)
iy rlo 4
51

=
:|o

i

o N [
> 2L
oty
A
(1

12 i

PEP 563 - o] ;o] o] A/ AH Fo} 24 F7AsHs thAl A@ A kel o igo] 42 BA4d Aoz HES)
o] o]z H o] Wl Ao A FxE AAdFch
8.7 Z#l 2~ F 9
Ze2 Aol Fehe AN (EZY A5 A4 BAL)E B P
classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" largument_1list] ")"
classname n= identifier
Ze)2 Aol A b5 2F YU A% (nheriance) 52 WE Wol A FU A5 S-S AT
(H 225 A8l tsiA = mlE 22~ & BA ), 559 74 FEZFS TR AR ZHL S PG =F
2 Az 7L = o oF FUTH AlS EF o] gl FHlas, 7EF o2, Wola 2 object & AlGTUTH
2 A
class Foo:
pass

e

class Foo (object) :
pass

ok
)
o
>
>
oo
[ o
rlr
>

Felsol 2=t 2 el 4 A A9 o] & § e e (o] S5
912 (binding) & HA2)o1 ] ABF UL (LF, A9 EL P G5 A 5L TFFUH) 2e29 29
E7F AR vhA W, A 2 QL T A, T4 A o] B B REFULL TR e, AS 35S

3ol utte] 3 AA £40E 545 £AD P 1018 309 _doc 3oz WPH ] S S

gy}

£
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Molx FUAER, BER A o] BN o EURE IR G A Al Fel2 A4 BT
29 o] 52 A9 A o] F FXoA o] FEa AA} AZ4H UTh

Zej2 utt ol A o ERREV Bl & w4, A Zel2e] __dict_ o REFHUL o] AL A}
HEol X AFof, Ao FHE A BoEH = YA AT 5 k= Aol ol of T
= AL e Z e & AR A A SHA ALEwto]l =& 4 Qs T

Zlx A S v R olg e i H BRG] ET + 5yt

Qfl (arg)

Qf2

class Foo: pass

s o= 53U

class Foo: pass

Foo = fl(arg) (f2 (Foo))

gz ols @AY ghs Fote 22 T d I olHe 25Uk 28 th3 2 247t S8 2 o] 5l
dZ28dd

zzaefv fo) Agh 22 ool A FH e MGEL Fu2 o EYREYTH AL A2EA T
o FHFUh A2 olER REE WA E0] A self.name = value & AAE &+ AFUth S 29
AXrEAJERHE BF “self.name” 7|HOZ AMAT 4= 90, o] Ao 2 ANAT u AAEHA
OEPREEL L 0|89 FYL JELHES AU FH2 JERREL A2 o ERHES
7122 ARRE o AR M 32 AMS ot A2 oA ekA 2 AR E E 5 syt A E &

O 738 JAE ZE dad s H4E ve =4 AR
] B

PEP 3115 - 5}o] % 30009) W e} S~ W =
PAE TS WY YuE A= AY

PEP 3129 - Z&|& gl Zdlo)¥] A d 2 olHE F7138lE Al T2} H A= dl 23 o] B = PEP 3189
A =Y AdF U

ok
-
30,
>
<

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":"

sholwl T EL] AL of 2] AFAN AN FAF AT AND + AHUTH(EFH L A L) TFE n}
Y QtollAM, await & async A A= ol o 71 EZE H U oAl ol E(await) RF A, async for, async
withe 278 nirle A e AHS T 5 U

suite

ka9

<
£
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async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 async for &

async_for_stmt = "async" for_ stmt

H]5 7] o] B & lter:rLﬁﬂoﬂf\i HE57l ZEE 22T 5 YL, 15 7] ol Bl o] B = next Wl A =0l A W] 7]

async for 2 HlE7] o|H & o] H ol th g A2 o] B e o] = s &gt

async for TARGET in ITER:
SUITE

else:
SUITEZ2

ooz v s dUth

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITEZ2

o Z}A| S 141%%_aiter_ () & __anext__ () A FYr}

E
SL
L
jus)
z
_FL
é
>
o))
[0)]
g
o]
Q
o
(@]
Hd
(¢
>,
ofo
ok
rlr
SO
rlo
n
g
3
5
3}
X
=
[
=
(@]
B
8
°
T

8.8.3 async with ¥

async_with_stmt = "async" with_stmt
H5 7] AEAE He| A = enter Stexit A=A AR S YA SAL e AEH2E HelA JduyTh

)
= A

async with EXPRESSION as TARGET:
SUITE

oo v s dUth

manager = (EXPRESSION)

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

aexit

aenter

value

type (manager)
type (manager)
await aenter (manager)

hit_except

try:
TARGET
SUITE

except:

finally:

hit_except
if not await aexit (manager,
raise

if not hit_except:
await aexit (manager,

.__aexit
.__aenter_

*sys.exc_info()):

o AA HRLE  aenter () & aexit_ ()

28 g9 vir] groll A async with & A}

o X1

PEP 492 - async 9} await & A} &3= Z 2
TH A DS F7FsH A <

None)
25w gg
= 28 syntaxError YUYt

22ES shoj oA A2 SAA Aoz s,
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CHAPTER 9

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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o] o] FHA A d o) el 7} 23, ol A 42 H AL FA ST AL £ AA Thol W B 7 Tk

# Grammar for Python

# NOTE WELL: You should also follow all the steps listed at
https://devguide.python.org/grammar/

He

Start symbols for the grammar:
single_input is a single interactive statement;
file_input 1is a module or sequence of commands read from an input file;
eval_input is the input for the eval() functions.
func_type_input is a PEP 484 Python 2 function type comment
NB: compound_stmt in single_input is followed by extra NEWLINE!
# NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a NEWLINE
single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE
file_input: (NEWLINE | stmt)* ENDMARKER
eval_input: testlist NEWLINE* ENDMARKER

#
#
#
#
#
#

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+
decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef

funcdef: 'def' NAME parameters ['->' test] ':' [TYPE_COMMENT] func_body_suite
parameters: ' (' [typedargslist] ')’

# The following definition for typedarglist is equivalent to this set of rules:
#

# arguments = argument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]

# kwargs = '**' tfpdef [','] [TYPE_COMMENT]

# args = '*' [tfpdef]

# kwonly_kwargs = (',' [TYPE_COMMENT] argument)* (TYPE_COMMENT | [',' [TYPE_

COMMENT] [kwargs]])

(FF= sl el Aol AI%)
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# args_kwonly_kwargs = args kwonly_ kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments ( TYPE _COMMENT | [',' [TYPE_COMMENT].
— [args_kwonly kwargs]])

# typedargslist_no_posonly = poskeyword_args_kwonly_ kwargs | args_kwonly_kwargs
# typedarglist = (arguments ', ' [TYPE_COMMENT] '/' [',' [[TYPE_COMMENT].
—typedargslist_no_posonly]]) | (typedargslist_no_posonly)"

#

# It needs to be fully expanded to allow our LL(1) parser to work on it.

typedargslist: (
(tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* ',' [TYPE_COMMENT] '/' [
—"'," [ [TYPE_COMMENT] tfpdef ['=' test] (
', " [TYPE_COMMENT] tfpdef ['="' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
'*' [tfpdef] ('," [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '
— [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
[ "**" tfpdef [','] [TYPE_COMMENT]]])
| '"*' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_

—COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
[ "**' tfpdef [','] [TYPE_COMMENT]]] )

|  (tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','_
< [TYPE_COMMENT] [
"< [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_

,COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| '**' tfpdef [','] [TYPE_COMMENT]]])

| '*' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
,COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| '¥*' tfpdef [','] [TYPE_COMMENT])
)

tfpdef: NAME [':' test]

# The following definition for varargslist is equivalent to this set of rules:

#

# arguments = argument (',' argument )*

# argument = vfpdef ['='"' test]

# kwargs = "**' vipdef [', "]

# args = '*' [vfpdef]

# kwonly_kwargs = (',' argument )* [',' [kwargs]]

# args_kwonly_ kwargs = args kwonly_ kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly_ kwargs]]

# vararglist_no_posonly = poskeyword_args_kwonly_ kwargs | args_kwonly_kwargs
# varargslist = arguments ',' '/' [','"[(vararglist_no_posonly)]] | (vararglist_no_
—posonly)

#
# It needs to be fully expanded to allow our LL(1) parser to work on it.

varargslist: vfpdef ['=' test ]1(',' vfpdef ['=' test])* '," '"/' ['," [ (vfpdef ['='_
—test] (',' vipdef ['=' test])* [',' [
'x1v [vipdef] (','" vfpdef ['='" test])* ['," ['**'" vipdef [',']]]
| "F*" vfpdef [',"']]]
| '"*'" [vipdef] (',' vifpdef ['=' test])* [',' ["**" vifpdef [',"']]]
[ "**t vEfpdef [',']) 11 | (vfpdef ['=' test] (',' vifpdef ['='" test])* ['," [
'x1 [vipdef] ('," vfpdef ['=" test])* ['," ['**'" vfpdef [',']]]
| 'xx' vipdef [',']]]
| '*" [vipdef] (',' vipdef ['=' test])* [',' ['"**" vifpdef [',"']]]

| ' vEpdef [', ']

(FF= sl el Aol AI%)
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vipdef: NAME

stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)
expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[("=" (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )

annassign: ':' test ['=' (yield_expr|testlist_star_expr)]

testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"]

augassign: (|+:v ‘ LR ‘ Tkt ‘ l@:| | l/:l | ro—1 ‘ l&:l ‘ vl:l ‘ TAT ‘
T<<=" | Te>=T | Txx=t | N/ /=)

# For normal and annotated assignments, additional restrictions enforced by the.
—linterpreter

del_stmt: 'del' exprlist

pass_stmt: 'pass'

flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt
break_stmt: 'break'
continue_stmt: 'continue'
return_stmt: 'return' [testlist_star_expr]
yield_stmt: yield_expr
raise_stmt: 'raise' [test ['from' test]]
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...'") is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '...")* dotted_name | ('.' | "...")+)
"import' ('*' | '"(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]
dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [',']
dotted_as_names: dotted_as_name (',' dotted_as_name)*
dotted_name: NAME ('.' NAME) *

global_stmt: 'global' NAME (',' NAME) *
nonlocal_stmt: 'nonlocal' NAME (',' NAME) *
assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef |_
—classdef | decorated | async_stmt
async_stmt: ASYNC (funcdef | with_stmt | for_stmt)

if_stmt: 'if' namedexpr_test ':' suite ('elif' namedexpr_test ':' suite)* ['else' ':'.
—suite]
while_stmt: 'while' namedexpr_test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' [TYPE_COMMENT] suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
[Telse' ":' suite]
["finally" ":' suite] |
"finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':'" [TYPE_COMMENT] suite

with_item: test ['as' expr]

# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test ['as' NAME]]

suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

namedexpr_test: test [':=' test]
test: or_test ['if' or_test 'else' test] | lambdef

(TH& ST Aol A1)
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test_nocond: or_test | lambdef nocond

lambdef: 'lambda' [varargslist] ':' test

lambdef_nocond: 'lambda' [varargslist] ':' test_nocond

or_test: and_test ('or' and_test)*

and_test: not_test ('and' not_test)*

not_test: 'not' not_test | comparison

comparison: expr (comp_op expr)*

# <> isn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)

comp_op: '<'['>'|'=="['">="|'<="|"'<>"|"I="|"in'|'not' 'in'|'is'|'is' 'not'
star_expr: '*' expr

expr: xor_expr ('|' xor_expr)*

xor_expr: and_expr ('”' and_expr)*

and_expr: shift_expr ('&' shift_expr)*

shift_expr: arith_expr (('<<'|'>>'") arith_expr)*

arith_expr: term (('+'|'-") term)*

term: factor (('*"|'@'['/"|'$'|'//") factor)*

factor: ('+'|'-"|'~") factor | power

power: atom_expr ['**' factor]

atom_expr: [AWAIT] atom trailer*

[
atom: ('(' [yield_ expr|testlist_comp] ')' |
"['" [testlist_comp] ']' |
'{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '..." | 'None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_
—expr))* [', "] )
trailer: ' (' [arglist] '")' | '[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (',' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | (','" (test ':' test | "**" expr))* [','])) |
((test | star_expr)
(comp_for | ('," (test | star_expr))* [',']1)) )
classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument)* [, ']
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
# "test '=' test" is really "keyword '=' test", but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for] |
test ':=' test |
test '=' test |
'RET test |
' test )

(FF= sl el Aol AI%)
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comp_iter: comp_for | comp_if

sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for
comp_if: 'if' test_nocond [comp_iter]

# not used in grammar, but may appear in '"node" passed from Parser to Compiler
encoding_decl: NAME

yield_expr: 'yield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE_COMMENT in suites is only parsed for funcdefs,
# but can't go elsewhere due to ambiguity
func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER
func_type: '(' [typelist] ')' '->' test
# typelist is a modified typedargslist (see above)
typelist: (test (',' test)* [','
["*" [test] (',"' test)* ['," "**' test] | "**' test]]
\ '*' [test] (',' test)* [',' "**' test] | '**' test)
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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A7} D 2 9151t PEP 4922 KA 8.
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def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

oZi

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
L, 2 A, A A Sk AR S o, 0] Sl gAY oA b Etal o] F B X A E F5 Ut ARk
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HaaHe ] MA=EE] tha AT 82 taa 5 E sl Utk

dictionary (“"/“MF/I) Aol 71E el A 7= A& ¥l @ (associative array). 7]= __hash_ () <}
O HMAEERE RE QAL E = US HD}. "ol A s Al ekal 5 U
dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dictionary

with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary containing
key n mapped to value n ** 2. See 2|~ E, 3}, YA Y 2|9 T A= 9| (display).
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< 9448 Rt BEUth o] AE2 ﬁfqbﬂﬂ eS| "416} FAA FE AFst=dl, 9A
qel7l WA ), o o] MahE et =AUt SAve HE BA% JAER R
list (dictview)E AFRSHE HYth dict-views% HAL

docstring (5 2E¥) 2 A, ?&* E%oﬂfﬂ A A Et‘M o7 e 224 gEHE. A9 A"
] = Alﬂzmh%% o] o AR H o] W Fela, T, BES] __doc_ AJEFHER 4]
HUTh JQEZAAAS Sl AT 5 o2, AR APAE AT FHAA FaYGTh

duck-typing (5] E}o]3) HlE A ]2 & 7MH =X st A P& A Gz azdy &
d; CH"J,EPTd WA= E E7}E€ﬂﬂl+/\}%%qﬁ}(“£ﬂﬂ‘“é Kol eejxy BTt
57433 Al dEH o]~ 712?}2;%1,@@74]% F=E=gd A A

iy —’F HD} 9 Eto] g2 type () ©|t}isinstance () & AHS-3F
Hﬂ 1’\ :’EH!:EE%% T Aol Fo s oF Futt) thAlel,

I

gy
.
>ji
o
fo
E
%
I
W

EAFP 3] E"Er/]'% £ F*3H7) 7 ‘dD]-(Easmr to ask for forgiveness than permission). ©] 3] & 4 ¢l& 3} 9|
KRR AE}E‘E,%H} Yol HEY 2A2 74T, I 7o) 2w o9 = 3
ZEota wheE 2E Y-S B cryfexcept O EAE SAA YU o] HAYL2 Co} 22 thE
w0 AojolA A /\}%ﬂ LBYL 2~} 3} o v] & U o}

expression (£33 2)) ojW gftoz 233

S 9e BAd 27 B DR BashY, BAAL 26T, o F,
AEDHE UM, AR, FFET LS S BelFE Bel RLES Pol £8 AT OE B
Aojol Bz Ao, BE Ao FAEE 0] BAA AL btk whiled T, BA SR AT 5

o]
A= 4 59 91%‘4‘4- th Q] = Egolar, 3 4 o] of
extension module (% 2 5) C U C++2 A H BE 4|, sto]# 9]
Eot AT gt
f-string (F-FA1g) '£' Y 'F & gl 22 2AE HEHEES &3] “f-EA ol RE |, 29 AL
2] © o Zoluke] U] Th PEP 498 S A L.
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file object (2] A SH3 Ao i3] 52 A G API(read () Fwrite ) 2L WAEE)E S
A3, W5 A el el 5k AR WA 23 A ol the A A 54 3 (o2
Sof, £5 458, Q- el W3, 24, shol =, 55)0) tf & AH A8 FAT 5 AFIch Y A

= A F AA (file-like objects)} 2~E 2 (streams) ©]| 2Bt = & H L Th

ARz E A 2R 5D AR Sl gtk Faw) Hhol 1 2] 54, 93] (buffered) H0] U ) 5}
9E 519 059 AHF ol At o RENA B Y ANE BEE FEAA YL
open () W& 22 A YT

=
file-like object (3} 7 AA]) v} 24 o] v] 8T
finder (3}Qlt]) JXEL BES st = & oy A =3+= A

lo] M 3.3, o] 7 = Z=0] ol s} Q %14 t}: sys.meta_path &} A AFR 3= W E}F 4 2 3kl T
¢} sys.path_hooks 3 A AL&-3F= A =2 A Eg kY.

o 2kA 3 Y28 PEP 302, PEP 420, PEP 451 o] \}-2 Utk
floor division (= U Al) 718 717k A2 W gt 384 U, A5 A A4z // ok dE
Eo], 28411 // 49 g2 27tH A AL AL 2. 758 S E ) (-11) // 47b-2.75
E W9 3 -30] ol F3loF gt} PEP 2382 HA &
function (8+52) T & X}l A 01“3 FE EHFE=dEY 2= QA
vty o] Aol ARgE £ F YT v 7 vl o) vl A = o 3h A 9 /Hw] EE"ﬂL
function annotation (4 o] - €| o] A) <= ujj 7l H 4=} ¥H3} 7he] of
ool ditd o2 3 SlE 2 AR H YT A& £9, o] §5E F M9 int AAE wro}
= OE‘ Aoz 7=, Ao int W FHE & 74 o=z 7ldg ytt:

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

B4 o o] 4 B T4 Ae] Aol A BTk
o 7% AW He W4 oo o4 7 PEP 4848 FZ A 2.
ol

_future_ T2 12)v)7} @A) QE el 2 58 A ok Al o] 755 B4 5 RS
2E.

ol
rr

]_

M

= Tl A, A 7]E o] Al Agor dojo 371

_ _future_ EES IYXEI I IHFTEY FE
R, AAFE 1A 0] 7[R HE=A B 5 %‘\%14‘3]'1

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

garbage collection (7}H] 2] 7)) T A}85 X 9= v 2 8 & vldst= A A}
7re

2HS AR ST BE 2 Y= w8 AN A A7) 2 2
ge BES ALl A Aol e 4 5T

generator (A&l o E]) A1 el o] ] o E# o] €] & Se]2i 4. Aub B5H T Holw, A HEL
BEt yicld R4S FRICHE Hol hEUTH o EL for- P22 AEA hnext () B2

2 wlol ahuba A 4 Sl o,

B Aol e #5E
u) 7} §EaA e AL

generator iterator (F] U] @] o] €] o]E]d|o]E]) A\ g ol STt == A,

Ztyielde AA L2 A& F95taL, I A AF HLsd 7] S uy-252 )
“ﬁ‘ FHE 719Ut Al ol g ol ol H ZF AVNEE, Wit te e EAdUTH (TSt &

A B9 ohu g U o,
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generator expression (A1 e o] €] FA4) ol ejel o] e & Felr e He 4. £ W2} WS B9 S for
AT A bsRif Aol Hoj B A £AA AY BT ARV BN L B4 G
e oMyt

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

o,

generic function (AW &) 22 A4S AZ 2 FE U] +dS o T2 AE T4 S W
ol T3] AFEE A= Hadx] g ol o3 24 H
A= a9 5] &o]F =3} functools.singledispatch () Bl Z# o] 6]} PEP 443% H M| 2.,
GIL A9 ¢lgzZe|H = & HA 8.

global interpreter lock (A< QlE]Z ] €] &) 3t Hoj © & 3l}te] A er)stol A Hlo]E & & AY3IE =2

HAAst7] 918 CPython A 22 7} /\}*‘lﬁ“ 1ﬂ UE. (dict$ 22 523 WAIES 233He)
AA o] FAHOR FA °“/‘ﬂ’\°ﬂ sl Fd e = ‘?}—goifﬂ CPython 7 & ©<=3HA W54 th
dejzeE AAE FIE A2 dH 22 HE D}%éfﬂ 3lot7] GA e A, v Z 2 A4 714

AT WE e e RS 54T ok

SHAIRE o] ® B RESL, BEOIGAAAL BF, gFolu e g 22 A A A Age +BD
& GILS Mhahe S A o g, I/O~ = G4 GILS Wy oh
(ER o wASHA FF dlolE & F1x) “2# Sof A 22 (free-threaded)” A B} Z 2 E] § 9512}
e AAY =¥ g Aol A Zed, £ FY 2 AN F92 A At Ad] wE gyt
o] A% ol E FES= AL FHE A H3sH wEolA le Mol Bold A0R o AA 1
A5

hash-based pyc (3§ A] 7| %t pye) #2482 FB 7] 9ol ol F v 9pA o] HF A A Zho] obd S Al E AH

St HholE ZE ARA] 3k, AfAjE vhol E S = F 8 sks FEsAl L.

N
N
}11

hash__ () WA E7F 2834t}

hashable (3] A] 7}%) 7“?1] A 1 %M H L] oF= A ghS 2l (-
83Yh, s Al 7Fsshobar T Zohal Ba

EAA G Mnd ¢ Yo (_eq () WMMEZZ
HE A Fs e AR S A 7“’ - Zolok gtk
A 7582 AAE GV v J ] W E AR S = A Bk, o] AR FRE o] W F
° 2 S| A S AHEE) Wl gy Tk
B stol@o] Bl g AASL A 7}—6114@ F2EY gy 22) 7t Aol s

282 gFUTH (FE o] frozenset ) B9 AH U E2 159 8450 A 7He T uf vt s A
7FedUth AFEAF A Y e " s 7“111: = 712A e A 7he ok (AF7] Al = Al
Shale) BF thE i vl s A, A 2 id () 2 FE TE ol Ut

F

IDLE 3}o] %18 #3538 72 37 (Integrated Development Environment). IDLE-2 3}o] 41 2] 32 & u)] 32 7o
wehe v 7249 WA Ish ez el e B U ok

immutable (B¥) 149 e e 4. 29 Axe 2L £A4E, FE2 2FHYUL o) AAE2 W
EER %‘A—EHD} A e Ast Al ARE WEolok T th MakA) ke 8 Al gkol glofof st
XA T2 TS FUh & E0l, 949 7).
import path (X = A=) J= /W A0lE] A JRE T BEE /) A3 GaASE FoE (Ex A2 s
o)) B2, QEE = B0k o] FLE] BEL BE sys.parh ZRE ST} 544 7 A B 7 7] 2]
A9 B A9 _patn_oEeHERNH & 2% J&UT
importing (Y2 ¥) 3t ZEY vto|H F =7 e REY Fho|H T =M A2 F I EF 3t E Ak

importer (YZ¥]) RES 27| % 313 ZE 87| 3t AA|; FAIG el o]z = A Yyt

interactive (] 3}9) zlo]%-2 i3}y A Z2jE & 2E1 =0, AE Z |8 ZEZE A Uﬂﬂrg
AL 593, 57 AP = 7Ur€ B °1D}% SYguth AR gle] A pythong A3 3HA 2 (
FE 9] v 7ol A ﬁEﬂ‘}L A= 7}”" 4 AFUH. A ote]ltjol & AASI AU B 5 )
EofttE & vj¢ 2 Ut (help (x) & 7]

it X o
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interpreted (QIE] Z2JE] &) H}o|E F = Hu
Antd Aoj7} bt QB Z E]Ei?j
FdL [ APE S~ Q= \:]1,]
ﬂﬂ%i%ﬁﬂ%ﬂﬂEWQSH

interpreter shutdown (21 €] Z2]g] £ =
Yoh=tl, BE ol o 7 7W 8 ﬁ&
E3h A AV EoE i
ARA 2 2 AU B8 A7)
£ AAE 0 B 7155 ke 4
AezeE o FH AL

iterable (o€ 2] 8) #S2 3 o] 5114
) ANA2 BE, dict 2L R Y
St getitem () WA

O HEL for Fxo AHEE 4 YL 2
}£9¢%~Hﬂ-1ﬁﬂgﬁﬂﬂw%ﬁ¢imroﬂ
HD} 1°lE1fﬂl°1EiLﬂ‘é«lélJ %

ter () 8 ZE3A, ol olH 7 % 2 S5
B2 1‘41@ 3 A x} iﬂfftﬂw £ T 5 olHE o HE FolE ol & e HsrE U Yth
o] ¥l gl o] Ef, Al A2, Al & o] E] EH}L

iterator (o] E]@|o]E]) Hlo|E2] 2AEH S HHEE= AA. o|E B __next_ () HIAEENEFHo=T
530 (e U3 Y 4 next () £ AT A= g 9E GEES AAYL Belgi o) o o
ALo] Hl ol B 71 91& wl &= th4l StopIteration & doziytt o] A A A, o|E @ oE AA|+=
A% A, 0] 59 E_ __next__ () YA E EEL StopIlteration @]ﬂ% ThA] d © 7] 7] gk 3t}
ol Bl &l o] ] = o] E &l o] E] A | ?‘H‘l% EHFE_iter. () MIAEE 7HE A9 JL:ILQ 7] w2 o], ©]
B o]E & ol Y Eo| 7| T 3tal ThE o] HHEE S WolE o)+ UREE XA AHSE = JFUTh

Fastoe = oy WY olH Y o]dE A=t ZEY YT (List Z-2) AH oY AA= iter ()

R Xqﬂo}ﬂ‘%for FZof| AR ufjuict A o] B o] H & v U T o] | 21 o] ¥ & o] ¥ ol th 3
Al et oL sk, Al o] H gl o] d ol AFEE o] m] &K H o]H ol E FEF A, Wl AH YA H
ol g,
typeiter o T ZpA 2k W-8-0] 54

key function (7] ) 7] St == Z g o] A (collation) S+ A A (sorting) ©] L} ¥l & (ordering) o] A} &5 =
H= T 2HEAUTE o & 0], locale.strxfrm() S Z2AL S YA 2= HLE 7| &
REpups PIFREN po1
to] MY g E 7L A5 o] oA A Ao A AL Fol=A & Alofst7] f& 7] g welE Ut
o] ZAEo+=min(),max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °©] A& T}
7] 48 HEE dlE oy Bl dFsUTh & 0], str.lower () WAEE Ao & gl
ﬂﬁ°%§ﬂ“*i4%%¢%§ﬁ@ﬂ%““ﬁéﬂ??%mem BAOE BE 2% g
o), o]& AJUth: lambda r: (r[0], rl[2]). &3k Operator BEL A AN 7 o *g”x}e
AlFgUth: attrgetter (), itemgetter (), methodcaller (). 7] &¢4E &L /\]——Qkﬁl— o]
tf) 3t o]  Sorting HOW TO & XA 2.

keyword argument (7] 9 & ¢z} <A} & H A Q.

fambda (BE 3 W hol FAAL Sl FAY 02 T I UL A T Fh B U=
1— 2 lambda [parameters]: expression ?4141‘/]-

LBYL —.4 7] Aol B} (Look before you leap). ¢] T ~EL 2 S E 0| 23] E 317] Aof| A Ao Z ALA
AE2 AAEYTLE o] 2892 FAFP 24 tiv| = o1, B2 i 7 79 S 2 S A4 Yrh
=2

| = &7 oA, LBYL 22 “H 7172k “H 7]” Zboll B 24& WEA 2 A0l d5UTh

ok
19
~
o
2 <
T i:‘i -
s
rx
rO

g“; > _\: = 1=ﬂ1

m&ﬂ“
l-N rr
o
[
my o
flo f
2l
rln
ok
oft
i
P

rlo
>
0 U
i)
Ir
=
j9))
|—-
=]
ta
e
o
g
>
1
L]
g
>
o

% Qe A, ol el 2 e
S AAS, _iter 0 bALAAdE 7R

o] AAE o] 95T

o > it ¢
o rﬂ_ﬁ.‘i
rh [ HHN

I-ﬂ ol

fn m{n

mm
&
>
[L

fo X (zip (), map (), =)
W, 7“X1H o] iﬂﬂol_Ei

A =
fEIUT. o HHES AL,
Py 1ot

ﬂ!I

b >
ol-mﬁ,

flo
,4.

F

kd

=

—Yl PN
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o E E0], ZE if key in mapping: return mappinglkey] & FHAA} 29|, SFR 2 23] A,
o8 28 =7} keyE mappingol| Al Al ASHA A& = AFUth o] olfp& Fo| U EAFP 2=
Aoz AT+ AT,

m

list (2] 22) g ool A 912 1 o) o £ 27, Aol thek QA2 7k0(1) 0] 7] w2 of, A4 2]
(linked list) 2 T} = T2 A o)) wi G 3 §-AF3H th

list comprehension (2|2 E HZ 2| A) AlF2Y 845 AR = R E AL 1T EAFHE G2rER 51
ZLﬂﬁ?ﬂ'H“"j result = [ {.#O4X}'.format(x for x in range (256) if x % 2 ==

] 001 4] 255 Abololl Gt WS 1645 (Or.) S ZF5H= BADe] P ~ES WwEUT i1

é%%ﬁ%‘i‘r A yth *33‘;6}“& range (256) o = BE 247 P YTk

loader (26]) 2 EL 2 =3t= AA|. load_module () ©| 2} N2 Rosor U 2rje B
& 2 H 7t EH S Y AA S W82 PEP 302 &, Z 72 = importlib.abc.Loader
£ HAS.

magic method (W] & WA =) 5 oA = 9 vl A A Q] v 32

mapping (W] 3) 9]¢ 7] 23] & A Y33l Mapping ©| Y MutableMapping 74 o] ZEf o] 2| HH
HAEEL FTEFE= A o)y AA. d 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & & 4 ST

meta path finder (W€} 3 2 3}21t]) sys.meta_path & AN o] Z&F+= 31Qlr]. WE F & 3Rl 4=
Q=] shol o) 9 gas o] 971 kA e e vTh
HEl A2 37 FHE HAEE A= importlib.abe.MetaPathFinder & X ¥
U},

o fr
=
o

¢

metaclass (W€} 22 &) Se2o Sefn Fes He= S o) F, 2L 9H e, Hlo]x S 259
555 Uayth Vg Seas o] Al AAS ol e S vE= A Yo 2o A4
AFP Z2ae ™ Aojs2 712 7S A FUch spol g SHFA BtEE AL AL g S
25 s e Ayt H B2 ASA A = o] =77 A3 8 AR, 2871 A3 u), v e
Zelae AEstal ol s s Ale gtk o ERE AN 29 27 (logging), 2~ = HA A <]
F7h A B =4, 4= E %Lfﬁﬁr B2 oE Aol Ayt

E
AA=EE A WA QA (S self 2l BT 2 JALPA AA S Ut g o T 3d S5
s HASR.

method resolution order (WA= 27 % 4) WA= 27 ¢4 ¢ 2354 5 WS A5 Wol2 2
259 =AU 23 dE|aRE gho] A JE|Z 2 H o AHSH e Ee] AAle 8- The Python
2.3 Method Resolution OrderZ X ¥ F Ut}

module (2.5) 7o d LE0] 245 th9] S Yok A7, BES 910)o] shol A AA S T o B TS

ZrSUth BRE 2w dAjeof o3| JJrOl%ﬁ_‘lEEEQ‘/ID}.
712 & HA L.

module spec (RF 2¥) REE 2 =34 AF < ¥
importlib.machinery.ModuleSpec & AAE A,

MRO HA= 24 =4 & BEAS.

mutable (7}H) 7HA AA £ gro] HE 5 YA id () € LA FAF U 23 = HA L.

o
[=N

named tuple (W] Y &= HZ) “named tu 4
EE AE5] JEa B 5 9k 2] AMA T 5 Qe BE ol T2 AP Yk Foly
‘:‘LEH/\Oﬂ g2 7155 92 4 d4y
time.localtime ()3} os.stat () 7} Wk g E£F3he], ole] Y4 F o] VY= BEQUh =
o2 o= sys.float_lnfo?jqﬂl-:
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>>> sys.float_info[l] # indexed access
1024

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

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

True

dEVIE FZ22 UAFAF S o) YUtk == tupled A A543 o] F EL2 =& A o3t
Qi 2o s Bo 2 S FES BE 5 AU, o2l FASE AF AHAAYG A= T
collectlons namedtuple () 2 W5 = JdFUTth T219] 7192 A H FAFJA Y UZ VL= F
ZolMe ge 7 e B 7HA UMM EE F7bsH & dd o
namespace (0|5 F7) W57} AH £ A4, o F B4 G T FAR U A FHE ol F T2
(MA = o A) Bk okt Ao, A, W o] F F3Fe] A5y Th ]%‘%"Z}% olF TE= HAA
REAS QUL g2 = ,f:’j’f,\—bulltll’ls open ¥} os.open () & 259 o] & F 7t 23
FUT 3, o] 8 F0L o H B Eo| Y E FANEAE R BEIA AEAT} FA
HE4Ao 288 =Yttt ]%%ﬂ,random seed () X+ itertools.islice() a1 2 1 3=
Eo] Z+Zt random ¥ itertools EE ) o3 3T ¢ 8 o] ¥ &3l U tt.

namespace package (°] =
Z 77 A = &g
D}% Ytk

2E X HASL.

t
B2 l71A) 22 AN B 7)) AE| o] 27 /%5 PEP 420 5 7] 4. o] &
Aol A7 Qe S = AW, 53] _init_.py shdo] omR A 574 she

nested scope (34 F ATZT) Eel 4 o)A WA S FRIE 5. o 8 Sol, ThE I el A B9
FP8 23zt EAoss 320 b

Bt uhg ol e WSS B2 5 A&k
o3
l

8, 9L § A Ferhe Aol Fos) ok Fgrh A
o3

U}XQWWE, A WHeE2 A o]F Tl A 13 Ut nonloca v A~ 3 o s
B iR =

new-style class (5+ 2€} Zej») A Z & E'_% Fea AAlo] AFEHIL A= FHa ALY oA o
5. 2719 gtolH MANA =, 23 F2AEY FWAT  slots., YAAAYE, ZEHHHE,
__getattribute_ (), ;L vﬂ/ﬂE, 2H E H A =9 22 alo] W o A F AL T FE 7 F = AME

25 ARFUTh

object (A A) AE) (= HEY ZH B 22 52 (HMAE) o] Ao H ®
o) A A o)~ Ze 2T,

package (3] 7] 2)) A E REE°|U, AAHOE A E 7] A 55 3
7| A= _ _path_ oJEFHEZ} Y= ol 2EY Ut}

A 9717 sk o] 2 B3 9714 = BAL.

parameter (W] 7| 7) b (£ WA E) B oA Ttk

rln
n}
©
o,
H
=
td
rln
4r
[>
u
ne
iy
o)

e
30,
rr
ro,
>
kA
rlr
2
rg
oM,
o
rO
kY
gl_[g
et
B
o2

SRR SEATEVE S e M B
o 1 X]-71 9 = (positional- or—keyword): 9z oA U 7Y = oz 72 ALGE 2 Q)= ol = 2 AT T}
o] Aol 71& Fej o] mip A AU th A E &l kol Al foo &} bar:

’def func (foo, bar=None) :

» 9120208 (positional-only): 91X 2 AFD 5 At AAE AFFULh 93 AF AR E
5 Ao WANS BB/ EAE EFHL 1 H o) AT 5 AHUTh o E Fof Th el A

posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :
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L]

W

1=214 eyword-only): 719 E 20 AFE 4 Y= A2E AA L AA =04 o))
5 32) o) o7 G F oA ohol sfie] b A oA -8 o2 2 YA A o
01’\141:} dE 01 t}2-ol|l A kw_onlyl &} kw_only2:

—{> rlr

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

+ 71891 2 (var-posiional: (FI w55 0] 2] 5} A o] o] Wl o121 517 AAE o B3l A 52
e 91X RS Aol NA2E AT oA v RS B AS o] Bl + & e
2oIA 498 4 A% h oA E Fol TS0l A ags:

F

’def func (*args, **kwargs):

+ A E (rarkeyord: (SHE o 7) W55l 1A el o] obFel 2 9] = A5 Hl)
AZD 5 At 9 A5 AYE w ARG o A AR wh AL o] Fofl +x 2

ol 244 BYE 5 dsUth A& ﬂHJ ol ol A kwargs.
e A A AAES S8 7| 2 g wk op gt A A o] At B4 AAES AR S 5 A5 Th

Ol 2} go] A &=, o1} v /M4 2] X}olo] YL += FAQ &, inspect .Parameter
o] A, PEP 3625 H A Q.

pathentry (A2 &) 42 /|07t 7t J2E G RESE 27 98] At dw = A2 e sl
7<1-/\

path entry finder (3 2 QlE 8] 5}21t]) sys.path_hooks o] Y= ZHE(F, 42 ANEDZ F) o] ZHFE
k] Add], FARN AR JAEZ R RES F=UYHES €

AZ AQEZ FJodygEo] +HI}= HAEEL importlib.abc.PathEntryFinder o] Y34t}

path entry hook (4 2 E 8] F) sys.path_hook g AE JE=ZEAY, ER A2 dEz oA RES
Ze=lE dn dud d2 dEF 9y & E8F5Yh

path based finder (3 2 7|4 5}2lt]) 7|2 ve} 4 = Il & F 3, JdxE 4=
yrtt.

l

-
>
2]
i
o
B
fy

pathlike object (325 AA) 59 A28 422 Gl A7 425 A7 L A2 E I ser U
bytes ZBA| o] A} os.PathLike Z2 EZ S Fd3E AAYUT) os.PathLike T2 EF S XY
Sl= AA = os.fspath() FFTE SE A str Y bytes FL A|l2" A2 2 HIE 4 5T}
th4l os. fsdecode () & os.fsencode () & Z+Zt str U bytes 2345 ERF5l=0 A E &+ U5
Ut} PEP 5192 % 915 921 o).

PM?ﬂﬂﬁﬂﬁﬂmmeéﬂ1WHWQHﬂ@EEﬂ+dHWAMﬁ‘%alzzﬂAﬁﬁﬁaﬂ
g M 7% AFei A7 EA U PEPE Al 7ol o AR 716 AW 2 A S

Alza of gt

PEP= F8 MEL 7]5& AStsta EA A t3t AR UE 452 st sfo| o S0 44 2
@ggﬁ;@%ﬂ%@ﬂg]ﬂq%ﬂquwﬂﬂﬂ% FUE HellA gl & ¥rd1%ﬂ
JAE wAMst g Aol st

PEP 1 ZZ3IA 2

rl

portion (SE4) PEP 420 o 4| 42| 8 AA R, o] 27 371 Aol o]l A sl shte] Tl E elo] Sof 9l
Q5] A% @ip Lol AAH £ AT A5 Th.

positional argument ($] ] 212} Q1A & H A Q.

mmﬁmﬂMﬁ@@Aﬂ)@@AH&Eiﬂ]HHQAAHE
o} Qe o] 20 & WSt o e A = kA T, g A ﬂﬂﬂ
AT A S8 0] FAHA e dA o] Dojd
dojuAl &= s AUt —APIE 23817 Aol 1 5
dojd A g Uth
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provisional package (23 2] 7] x]) &4 API & BA L

Python 3000 (o] 3000) o] % 3.x w3 2kl End (WA 3] wj£71 1 ] 2fe] o] o7 | A D o] wHE0) 2
o] Eolt}) o] AL “Py3k” & £ 27 = Frth

Pythonic (}o] AThg) THE Qo] ol A AukaA ol NG5S eI A =S TA3kE thA, o] Qlojef A
AT A £ ol H § g A7le] the s ofollel i} 2= 22t ol § Fof, sl Aol A5
GEYE cor BENSAN clEleI B 22 B 0% FYGL AT, e Be dololt ol

Fo FARO| Yoz, shol 4o o % 81X S AREE thAlo] 4 1L E B A8 = Tk

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

o 2B, shelAthe W £ ol g &t

for piece in food:
print (piece)

qualified name (% 77 3} € °l%) BEEo A adzox ZEo] Fold S, o, M= o2 AR
£ HojFE For 74 o] 5. PEP 3155 of| A oyt 25 Tk Sa 29 o, B2k
ol &2 A9 OlEJJrﬂ’\ o

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

pass
>>> C.__ _qualname___
YC’
>>> C.D.__qgualname___
'C.D'
>>> C.D.meth._qualname__
'C.D.meth'’
2ES 7t 7= AR , D3] AFEEH ol E (fully qualified name) S RE BB 37| A5 £

4
AN REE 7= ZJEE E]% O]%%B]U]?QWTZ]- o & 50],email .mime.text:

>>> import email .mime.text
>>> email.mime.text. name_

'email .mime.text'

=z 3 AAol st Fxe] M. AA L Fx 57002 HojA W, HﬂEﬂﬂ g
Uth 32 3¢ 342 dutd o2 sloj{ T o &5 X] = AT CPython +3 9] 4] 8 49 th
sys BE2 5 AA9 Z=x 34+ E E8F = getrefcount () & FY Tt

regular package (A #|7]A)) __init_ .py YL 3= e gt 2o A5 A 7] 4.

_slots__ Zeh2 o A, A2E A o] HESS A BN v AAFLA2H 2 THY 2B
AARoZH VIR & A ZAE U A7) Q7E SA W, o HlaY e eupz A A7}
202 doleh dedlel UYE S5 Z2adA B Sol dana) g STt

AR Aol YT
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sequence (A] = getitem () 5T HAEE T8 A5 A 2E ARG T2 84 AA2E A JG}L
Algee dolg S8 FE__len () WAEES Boste olH = 22 LH% *l%i—%%ﬁr BRA]
list, str, tuple, bytes 7} A5 YT dict =8 getitem () I _ _len_ () S A W3A T
z3]o A A doje] £ 71 & AFg 8] wiEoll Al @) ok 2 vl <3 ﬂ% CERLET
i oF Stk
The collections.abc.Sequence abstract base class defines a much richer interface that goes be-
yond just _ getitem () and __len__ (), adding count (), index (), __ _contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the

results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set of
strings { 'r', 'd'}.See F|AE, g, YA o] t2Zd o] (display).

single dispatch (J 2 t] A8 x]) & o] &hte] QAA}e] Fof 7|2 A AAE = Avll g T tas) X9 st
e,

slice (2ol 2) HF A A2 o ARE 23she AA. Sopolae ME AFHE 2795 AHsiA ey
T} variable_name[1:3:5] A&, [] StollA] o8] 7|9 &A1& S 2o =2 Yt s (A=

2AYE) FU|P2 WRH =R SllC AAE A+ F T
special method (5= WA &) Fjo]# o] Fof ofH A4S, SiAl T2, AP uf] FAIHOZ TE5F &= WA=
oA MM EE F N BEZ AIZSI B o]l 5E 2 JFULE ST HAEE ST A= o 55

off AR ‘E'}': o] A st

statement (£7) £ 29 = (=9 “BE (block)”) & FATE FEQUTL B4 584 o] A1 719)
EEASSE Ay 7HA] R E SY st YTk 71 if, while, for.

text encoding (] AE 017 4Y) FUIE EXIS Hlo|EY R A FYdE= 9,

text file () 2~ E 5}¢) str AAE g1 & % std AR, £F, HAE 5fd S
S AERE AALST H 1 7T S AF A FUD HAE U2 o2
FE'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & A2HAE E = JHF YT}

ol = F A & AT 5 Qe Y AR A kel 2] 5hd = Bz
triple- quoted string (3% w5 3% 9 £249) o2 E () o A2 WPQJ O A NE A E2E. 13 0
3 GUE SHARA FAL fle 7le= AT A= AR A 7HA] o] ol A ER L 5 UTH
Ol/\ﬂl ojx ¥ 7 g2 AR Y EWEFRE FAE L}Oﬂ E?ﬁé# UEF otal, A4 FAHE 24
RE oY Fol 2F 5 e, F2EHS &0 53] £ dsUTh
type () shol @l A 2] & 170 0] oW E7] AN AAE FAFITh ZE A& Fol dch A9
H2_ _class_ OEFHEZ AT 4 AL type (obj) E E& 5 AdF YT
type alias (3 o Q2] o)) B ADEALo| tf g sho] B0 A= F o Fof.
P dejol ot o A= teets o 8 Th o) S 51
from typing import List, Tuple
def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

£ rhesh 2ol B 9/ 44 BE 4 de Utk

from typing import List, Tuple

Color = Tuple[int, int, int]

(TH& ST Aol A1)
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def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

o] 7152 A3l typingd} PEP 4845 F2 A &

type hint (3 F12) W5, Fehs o Bl HE D @5 v RS Lk kel A ohE = §e AR B o] v
o] M.
3 SE s A8 Apgol ] sho] Mol X 2AH A= 5T A%, 44 @ B4 £ 7o 58340 IDE
o mE gy W A E YL FEU)
A MEs ALy, A9 We, FUs JERE 9 49 ¥ IEE typing
get_type_hints () & AF&3to] AN 2T 5= 9F Ut
o] 71%5& A3 typingd} PEP 4845 X2 3A &

universal newlines (FUM A £ g3 b5 2L AES EF £9 2o A48s, HAE 2E- S 34
She Bl = s 7R A e \n? ﬂE—"rzﬂraﬂ \r\n', o] Ao WZEA Fe \r'. 2710l

AFg-of #efA = bytes.splitlines () ¥ 7FolU 2} PEP 278 2} PEP 3116 & X A 8.
variable annotation (H4* o] o] X)) Hy == ZHP 2 olETHE o] - H o] Al
He T FHdaoEGHEY ol olAdS G uf tf g A8 AFF Y YT

class C:
field: 'annotation'

W ojiHold2 At o g § IEZ ARGEEUT: o€ 50, ol M int e M 2oz 7))

gk

count: int = 0

W o] - FH o] A All H o )5 (Annotated assignment statements) | ] 3 ¥ g T},
o] 7= AYsle= 6‘3—? o] ;= o] A, PEP 484 & PEP 526-& X 3}A4 8.

virtual environment (7} 3+7) }o] W A& 2lo} S8 m g T o], 2L A AEloA] A= T} sho] A
& Z2INEY F& AFE FA %}Efﬂ/ﬂ JJrOW i S 7] A 52 A A AL g o] =k
AL b5 s, E A ow A9 Ay

r{n
r[o
X,
L
9
b
o
[t

rﬁ
o <

venv &= E_}‘ﬂJJ_

lut

EEEEOER

k%

virtual machine (7}4 7] A) 4= Rro 2 o AHfE. stol o] 74 71 Al Hhel

Yt ol EZEE 4
Zen of Python (z}o]d A) s}ol 4 T A<
gk ol 55 U3y =EZE

29} FtEo BEolY|, oo] 2 o]d) 5L A} L 3= U =20
ol A “import this” & Y =H3tH H Y}

131


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-3116
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

The Python Language Reference, = X] ] # 3.8.18

132 Appendix A. &3



APPENDIX B

o] 417 A of] 3]

o] WAL reStructuredText 2220 4] TS o] 2 A0.2, shol AWM S 95 S5 A2E 24 qel 7]
Sphinx & A& 5 YT}

A S o B AT BA I AEL Shol A A & DA 2 A A O = AAR AR = YU 7] o] 1
Aeh, ko] WPlol ol 2 A B = reporting-bugs o] 2| & FALFAAI L. A 22 ARRAAL A AT
YeH

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,

e Fredrik Lundh, Z72] Alternative Python Reference 3Z 2 A E of] A] Sphinx 7} -2 o}o]t] o] & A KUt

Abghe] sholal lof, spojd & efojH e W stolul A Aol 7o FF Utk 7]ojxpe] B2 A
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>

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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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.18

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

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

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

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.18 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.8.18 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.18 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.8.18.

4. PSF is making Python 3.8.18 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 3.8.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, 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 3.8.18, 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.

C.2. sholol AAA5AY AH 7] 1% 0§ oF 139




The Python Language Reference, = X] ] # 3.8.18

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.18 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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trace REE 0h3} 22 39 AYL TFHUTH

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

C double I &2} 7+e] HIHE C &4 dtoa & strtod S A| F 3= Y Python/dtoa c & @A http:
/lwww.netlib.org/fp/ oA 4L 4= 9l+= David M. Gay 2] 7L 2 o] 2] Hdo A s H JdF T 2009»3 34
160 W2 A& gtdo = 53 7 %%VWfﬂﬁqu*ﬂAJQQMﬂﬁqql

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

The author of this software is David M. Gay.

* % o

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

G A A7 A 4= QA S F2719] /35 = 13l OpenSSL 2}o]
X gtol A x| L2 7ML OpenSSL 2lo| Bl g AHR S 23+
©

B 5 hashlib,posix, ssl, crypt + &
oS 3z
3t

g2l AUk =3 A x 9ot w
9lo B g o] 7] of OpenSSL 2}o] Al A A}

o
4>

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* - - =

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(TH& ST Aol A1)

146 Appendix C. < x}¢} glo] A A



http://www.netlib.org/fp/
http://www.netlib.org/fp/

The Python Language Reference, = x| #] 7 3.8.18

(o] A sl o] A A M A%)

L I I A I N N S N IS S S S S i S N N R S S S N S S S T SN S N S S S T S ST S S N S N .

/*

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)

(cF

= oA ol A%)

z3

d

i
B
[t
(m

slolol that eholdls 9 53l

147




The Python Language Reference, = X] ] # 3.8.18

(o] A sl o] A A M A%)

EE I S S R I S S N S N S S S S S S e e . N S NS S S N T N S T TS S N S S S S S ST SN S S S S S S N

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.]
/

148

Appendix C. < x}¢} glo] A A




The Python Language Reference, = x| #] 7 3.8.18

C.3.13 expat

pyexpat &AL W= 5 ——yith-system-expat & FASHA] &= 3, EHH expat 22 AHES ALR-3} 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
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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 WY EE ——-with-system-libmpdec & T4 3}X] &+ oF, Z3HH libmpdec 22 AFE S

Agstel e o

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

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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 ~ ¢ E
test 7] X2 Cl14N 2.0 HHAE A~ E (Lib/test/xmltestdata/c14n-20/)+= W3C 9 A}o] E https:
/ Iwww.w3.org/TR/xml-cl4n2-testcases/ ol A 7FA 22 ™ 3-4 BSD gFo] Al 3o vl 2 Yt}

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

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

¢ Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing 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.
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* 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 PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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 © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.
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S

Non-alphabetical

., 119

ellipsis literal, 18
T

string literal, 10
. (dot)

attribute reference, 73

in numeric literal, 15
! (exclamation)

in formatted string literal, 12
— (minus)

binary operator, 78

unary operator,77
' (single quote)

string literal, 10
" (double quote)

string literal, 10
mmwn

string literal, 10
# (hash)

comment, 6

source encoding declaration,6
% (percent)

A AR}, 78

o\
Il

augmented assignment, 90
& (ampersand)
A AR}, 79
&:
augmented assignment, 90
() (parentheses)
call, 74
class definition, 106
function definition, 104
generator expression, 69
in assignment target list, 88
tuple display, 66
* (asterisk)
function definition, 105

import statement, 96

in assignment target list, 88
in expression lists, 84

in function calls,75

A AR}, 77

function definition, 105
in dictionary displays, 68
in function calls,76
AAAL 77

* k=

augmented assignment, 90

augmented assignment, 90

+ (plus)
binary operator, 78
unary operator, 77

+=
augmented assignment, 90

, (comma), 67
argument list, 74
expression list, 68, 84,91, 106
identifier 1list, 97,098
import statement, 95
in dictionary displays, 68
in target list, 88
parameter list, 104
slicing, 74
with statement, 103

/ (slash)
function definition, 105
A 4k2t, 78

//

A 2k3t, 78
//=

augmented assignment, 90
/=

augmented assignment, 90
0b

integer literal, 14
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0o
integer literal, 14

0x
integer literal, 14

2to3, 119

: (colon)
annotated variable, 90
compound statement, 100, 101, 103, 104, 106
function annotations, 105
in dictionary expressions, 68
in formatted string literal, 12
lambda expression, 83

slicing, 74
; (semicolon), 99
< (less)

A2, 79
<<

A5, 78
<<=

augmented assignment, 90
<=

A4}, 79
| —

A2 79

augmented assignment, 90
= (equals)

assignment statement, 88

class definition, 35

for help in debugging using string

literals, 12
function definition, 105
in function calls, 74

\ (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 sequence, 11
~ (caret)

AL, 79

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, 90
_ (underscore)

in numeric literal, 14,15
_, ldentifiers,9
__, identifiers,9

o Ak=}, 79 __abs__ () (object W| A =), 42
-> __add__ () (object W] A =), 41
function annotations, 105 __aenter__ () (object W] A &), 46
> (greater) __aexit__ () (object M| A &), 46
A Ak}, 79 __aiter__ () (object M| X =), 45
>= __all__ (optional module attribute), 96
o Ak=}, 79 __and__ () (object W] A =), 41
>> __anext__ () (agen WA E), 72
A AR} 78 __anext__ () (object M| A E), 45
>>= __annotations__ (class attribute), 23
augmented assignment, 90 __annotations___ (function attribute), 21
>>> 119 __annotations__ (module attribute), 23
@ (ar) __await__ () (object A &), 44
class definition, 107 __bases__ (class attribute), 23
function definition, 105 __bool__ () (object method), 39
A AR}, 77 __bool__ () (object Wl =), 30
[1 (square brackets) __bytes__ () (object M| =), 28
in assignment target list, 88 __cached_ , 58
list expression, 68 __call__ () (object method), 76
subscription, 74 __call_ () (object WA =), 39
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__cause___ (exception attribute), 93 __ifloordiv__ () (object WA =), 42
__ceil_ () (object | A=), 42 __ilshift__ () (objea WA E), 42
__class__ (instance attribute), 24 __imatmul__ () (object M| X =), 42
__class__ (method cell), 37 __imod__ () (object Wl A =), 42
__class__ (module attribute), 31 __imul__ () (object M| =), 42
_ class_getitem__ () (object® |2 WA E), _ index_ () (object WA =), 42
38 __init_ () (object M|H =), 27

__classcell__ (class namespace entry), 37 __init_subclass__ () (objectd S 2 H A ),
__closure__ (function attribute), 21 35
__code___ (function attribute), 21 __instancecheck__ () (class /]| A &), 38
__complex__ () (object M| X =), 42 __int__ () (object M|A =), 42
__contains__ () (object M| A =), 40 __invert__ () (object WX =), 42
__context__ (exception attribute), 93 __ior__ () (object M| A=), 42
__debug__,91 __ipow__ () (object M| A =), 42
__defaults__ (function attribute), 21 __irshift__ () (object M| X&), 42
__del_ () (object WA =), 27 __isub__ () (object W] A &), 42
__delattr__ () (object ] =), 31 __iter_ () (object WA =), 40
__delete__ () (object Ml A =), 32 __itruediv__ () (object M|A =), 42
__delitem__ () (object | X =), 40 __ixor__ () (object W] A =), 42
_ dict__ (class attribute), 23 __kwdefaults__ (function attribute), 21
__dict__ (function attribute), 21 __le_ () (object Wl A =), 29
__dict__ (instance attribute), 24 __len__ () (mapping object method), 30
__dict__ (module attribute), 23 __len__() (object W] =), 39
__dir__ (module attribute), 31 __length_hint__ () (object WA Z), 39
_dir__ () (object Wl A =), 31 __loader_ ,58
__divmod__ () (object MM =), 41 __1shift__ () (object A=), 41
__doc__ (class attribute), 23 __1t__ () (object Wl A =), 29
__doc___ (function attribute), 21 __main___
__doc__ (method attribute), 21 25,48, 111
__doc__ (module attribute), 23 __matmul__ () (object WA =), 41
__enter__ () (object W] A E), 43 __missing__ () (object M| A &), 40
__eq__() (object Ml A =), 29 __mod__ () (object | =), 41
__exit__ () (object WA E),43 __module__ (class attribute), 23
_ file_ ,58 __module___ (function attribute), 21
_ file_  (module attribute), 23 __module___ (method attribute), 21
_ _float__ () (object M| A &), 42 _mul__ () (object Wl A =), 41
_ floor__ () (object M| A &), 42 __name__,58
__floordiv__ () (object HI A E), 41 __name___(class attribute), 23
__format__ () (object M| X =), 28 __name___ (function attribute), 21
_ func__ (method attribute), 21 __name___ (method attribute), 21
_ future_ ,123 __name___ (module attribute), 23

future statement, 96 __ne__ () (object Wl A =), 29
__ge__ () (object Wl A =), 29 __neg__ () (object Wl A =), 42
__get__ () (object Wl A =), 32 __new__ () (object | =), 27
__getattr__ (module attribute), 31 __next__ () (generator M| A =), 71
__getattr__ () (object WA =), 30 __or__() (object A=), 41
__getattribute__ () (object M| A=), 31 __package__, 58
__getitem__ () (mapping object method), 26 __path_ ,58
__getitem__ () (object A =), 39 __pos__() (object | =), 42
__globals__ (function attribute), 21 __pow__ () (object | A =), 41
__gt__ () (object | A =), 29 __prepare__ (metaclass method), 36
__hash__ () (object ¥| A =), 29 __radd__ () (object Wl A =), 41
__iadd__ () (object Wl A E), 42 __rand__ () (object W] A &), 41
__iand__ () (object M|A =), 42 __rdivmod__ () (object M| X =), 41
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_ _repr__ () (object W] A &), 28 generator, 24, 69, 70
_ _reversed__ () (object M| A=), 40 immutable, 19
__rfloordiv__ () (object A =), 41 immutable sequence, 19
__rlshift () (object MM E), 41 instance, 23, 24, 76
__rmatmul__ () (object M| A =), 41 integer, 19
__rmod__ () (object H| A &), 41 list, 20, 68, 73, 74, 89
_rmul__ () (object WA &), 41 mapping, 20, 24, 74, 89
__ror__ () (object | A =), 41 method, 21, 23,76
__round__ () (object M| A &), 42 module, 23, 73
__rpow__ () (object W] A E), 41 mutable, 20, 88, 89
__rrshift_ () (object MIA =), 41 mutable sequence, 20
__rshift__ () (object Ml A =), 41 None, 18, 88
__rsub__ () (object M| A &), 41 NotImplemented, 18
__rtruediv__ () (object M|A =), 41 numeric, 18, 24
__rxor__ () (object M| E), 41 sequence, 19, 24, 74, 82, 89, 100
__self__ (method attribute), 21 set, 20, 68
__set__ () (object Wl A =), 32 set type, 20
__set_name__ () (object WA =), 32 slice, 39
__setattr__ () (object WA =), 31 string, 74
__setitem__ () (object W] X =), 40 traceback, 25, 93, 102
__slots_ ,129 tuple, 20, 74, 84
_ spec_ ,58 user—defined function, 21, 76,104
__str__ () (object WA =), 28 user—-defined method, 21
__sub__ () (object | A =), 41 =z
__subclasscheck__ () (class M| A =), 38 assert, 91
__traceback__ (exception attribute), 93 async def, 107
__truediv__ () (object M| A =), 41 async for, 108
__trunc__ () (object M| A &), 42 async with, 108
__xor__ () (object | A=), 41 break, 94, 100102
{} (curly brackets) class, 106
dictionary expression, 68 continue, 95, 100102
in formatted string literal, 12 def, 104
set expression, 68 del, 27,92
| (vertical bar) for, 94, 95,100
A A=}, 79 global, 92,97
| = if, 100
augmented assignment, 90 import, 23, 95
~ (tilde) nonlocal, 98
A AR}, 77 pass, 91
A raise, 93
asynchronous—generator, 72 return, 92, 102
Boolean, 19 try, 26, 101
built-in function, 22,76 while, 94, 95, 100
built-in method, 23, 76 with, 43,103
callable, 21,74 yield, 92
class, 23,76, 106 o AL =}
class instance, 23, 24,76 % (percent), 78
complex, 19 & (ampersand), 79
dictionary, 20,23, 29, 68, 74, 89 * (asterisk), 77
Ellipsis, I8 ** 77
floating point, 19 / (slash), 78
frame, 25 //,78
frozenset, 20 < (less), 79
function, 21, 22, 76, 104 <<, 78
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<=,79
'=,79
==,79

> (greater), 79
>=,79

>>, 78

@ (ar), 77

~ (caret), 79
| (vertical bar), 79
~ (tilde), 77
and, 82
in, 82
is, 82
is not, 82
not, 82
not in, 82
or, 82

o £]
AssertionError, 91
AttributeError, 73
GeneratorExit, 71,73
ImportError, 95
NameError, 66
StopAsyncIteration, 72
StopIteration, 71,92
TypeError, 77
ValueError, 78
ZeroDivisionError, 78

A

abs

W &, 42
abstract base class (Aol Z8 ), 119
aclose () (agen WA E),73
addition, 78
and

bitwise, 79

A AFA}, 82
annotated

assignment, 90
annotation (o] = H] o] A), 119
annotations

function, 105
anonymous

function, 83
argument

call semantics, 74

function, 21

function definition, 105
argument (1 Ah), 119
arithmetic

conversion, 65

operation, binary, 77

operation, unary, 77

array
25,20
as
except clause, 102
import statement, 95
with statement, 103
719 &, 95, 101, 103
ASCII,4, 10
asend () (agen M A &), 73
assert
=,91
AssertionError
o 2], 91
assertions
debugging, 91
assignment
annotated, 90
attribute, 88, 89
augmented, 90
class attribute, 23
class instance attribute, 24
slicing, 89
statement, 20, 88
subscription, 89
target list, 88
async
719 &, 107
async def
=, 107
async for
in comprehensions, 67
=, 108
async with
=, 108
asynchronous context manager (8] % 7] AH
2~ E A A}, 120
asynchronous generator
asynchronous iterator, 22
function, 22
asynchronous generator (H]% 7] A& o] E),
120
asynchronous generator iterator (H]3F 7]
A gl o] g o] B &l o] EY), 120
asynchronous iterable (H]Z7] o] #E), 120
asynchronous iterator (H]% 7] o] ¥ g o] §]),
120
asynchronous—generator
A, 72
athrow () (agen WA =), 73
atom, 66
attribute, 18
assignment, 88, 89
assignment, class, 23
assignment, class instance, 24
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class, 23

class instance, 24
deletion, 92
generic special, 18
reference, 73

special, 18
attribute (MJEZHE), 120
AttributeError

ol 2], 73
augmented

assignment, 90
await

in comprehensions, 67
719 &, 76, 107
awaitable (o] 9ol E &), 120

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character,6
BDFL, 120
binary
arithmetic operation,77
bitwise operation, 79
binary file (8}o] g 3}+Y), 120
binary literal, 14
binding
global name, 97
name, 47, 88, 95, 104, 106

builtins
25,111
byte, 20
bytearray, 20
bytecode, 24
bytecode (H}o]E T X&), 121
bytes, 20
W7 4, 28
bytes literal, 10
bytes—like object (H}O|EEH

C

c, 11
language, 18, 19, 22,79
call, 74
built-in function, 76
built-in method, 76
class instance, 76
class object, 23,76
function, 21,76
instance, 39, 76
method, 76
procedure, 88
user—-defined function, 76
callable
AA, 21,74
callback (1), 121
C-contiguous, 121
chaining
comparisons, 79
exception, 93

A ), 120

bitwise character, 19, 74
and, 79 chr
operation,binary, 79 & &4, 19
operation, unary, 77 class
or, 79 attribute, 23
xor, 79 attribute assignment, 23
blank line,7 body, 37
block, 47 constructor, 27
code, 47 definition, 92, 106
BNF, 4, 65 instance, 24
Boolean name, 106
operation, 82 AA, 23,76, 106
AA, 19 =, 106
break class (Ed ), 121
=,94, 100102 class instance
built-in attribute, 24
method, 23 attribute assignment, 24
built-in function call, 76
call, 76 A, 23,24,76
AA, 22,76 class object
built—-in method call, 23,76
call, 76 class variable (E3 2 HS), 121
AA, 23,76 clause, 99
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clear () (frame M| A &), 25
close () (coroutine Wl A ), 45
close () (generator M| A &), 71
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, 47
code object, 24
coercion (Zo]A), 121
comma, 67

trailing, 84
command line, 111
comment, 6
comparison, 79
comparisons, 29

chaining, 79

compile
W g, 97
complex
number, 19
A, 19

W7 g, 42
complex literal, 14
complex number (B4, 121
compound
statement, 99
comprehensions, 67
dictionary, 68
list, 68
set, 68
Conditional
expression, 82
conditional
expression, 83
constant, 10
constructor
class, 27
container, 18, 23
context manager, 43
context manager (AEAE F#E| A}, 121

context variable (AYAE W), 121
contiguous (%), 121
continue
=, 95, 100102
conversion
arithmetic, 65
string, 28, 88
coroutine, 44,70
function, 22
coroutine (ZFH), 121
coroutine function (ZFHE ), 121
CPython, 121

D

dangling

else, 100
data, 17

type, 18

type, immutable, 66
datum, 68
dbm.gnu

25,21
dbm.ndbm

25,21
debugging

assertions,91
decimal literal, 14
decorator (HZd o] ), 121
DEDENT token, 7, 100
def

=, 104
default

parameter value, 105
definition

class, 92, 106

function, 92, 104
del

=,27,92
deletion

attribute, 92

target, 92

target list, 92
delimiters, 16
descriptor (2= HE]), 122
destructor, 27, 89
dictionary

comprehensions, 68

display, 68

A A, 20,23, 29, 68, 74, 89
dictionary (944 &), 122
dictionary comprehension, 122
dictionary view (84 zg 1), 122
display

dictionary, 68
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list, 68

set, 68
division, 78
divmod

w7 g4, 41
docstring, 106
docstring (BEAE ), 122
documentation string, 25
duck-typing (8§ E}o]3), 122

E

e
in numeric literal, 15
EAFP, 122
elif
Z1¥9 &, 100
Ellipsis
A7, 18
else
conditional expression, 83
dangling, 100
71 ¥ =, 94, 100102
empty
list, 68
tuple, 20, 66

encoding declarations (source file), 6
environment, 48
error handling, 49
errors, 49
escape sequence, 11
eval
W3 &4, 97, 112
evaluation
order, 84
exc_info (in module sys), 25
except
719 &, 101
exception, 49,93
chaining, 93
handler, 25
raising, 93
exception handler, 49
exclusive
or, 79
exec
W &4, 97
execution
frame, 47, 106
restricted, 49
stack, 25
execution model, 47
expression, 65
Conditional, 82
conditional, 83

generator, 69

lambda, 83, 106

list, 84,87

statement, 87

yield, 69
expression (X3 4]), 122
extension

module, 18
extension module (% 2 &), 122

F
f A

formatted string literal,ll
f"

formatted string literal, 1l
f-string (FEA}Y), 122
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_lineno (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, 123
file—-like object (Z}LF A, 123
finalizer, 27
finally

7191 =, 92,94, 95, 101, 102
find_spec

finder, 54
finder, 54

find_spec, 54
finder (3}l ), 123
float

W7 g, 42
floating point

number, 19

AA, 19
floating point literal, 14
floor division (A4 U==4l), 123
for

in comprehensions, 67

=, 94,95, 100
form

lambda, 83
format () (built-in function)

__str__ () (object method), 28
formatted string literal, 12
Fortran contiguous, 121
frame
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execution, 47, 106
A, 25
free
variable, 47
from
import statement, 47,95
719 =, 69, 95
yield from expression, 70
frozenset
A, 20
fstring, 12
f-string, 12
function
annotations, 105
anonymous, 83
argument, 21
call, 21,76
call,user—-defined, 76
definition, 92, 104
generator, 69, 92
name, 104
user—defined, 21
24,21, 22,76, 104
function (&), 123
function annotation (&4
future
statement, 96

G

garbage collection, 17
garbage collection (7}F8]A] =7), 123
generator, 123

expression, 69

function, 22, 69, 92

iterator, 22,92

AR, 24, 69, 70
generator (A d o] ¥]), 123
generator expression, 123
generator expression (AlY @ o]E &34, 124
generator iterator (Alu]d o]E o] ¥ g o]g),

123

GeneratorExit

ol 9], 71,73
generic

special attribute, 18
generic function (AYE ), 124
GIL, 124
global

name binding, 97

namespace, 21

LHo]A), 123

=,92,97
global interpreter lock (A9 Q¥ =g ¥
=), 124

grammar, 4

grouping, 7

H

handle an exception, 49
handler

exception, 25
hash

w7 g4, 29
hash character,6
hash-based pyc (G| A] 714k pyc), 124
hashable, 68
hashable (3] A] 7}%), 124
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 54

meta, 54

path, 54

|
id
g g, 17
identifier, 8, 66
identity
test, 82
identity of an object, 17
IDLE, 124
if
conditional expression, 83
in comprehensions, 67
=, 100
imaginary literal, 14
immutable
data type, 66
object, 66, 68
A, 19
immutable (W), 124
immutable object, 17
immutable sequence
A, 19
immutable types
subclassing, 27

import
hooks, 54
=, 23,95

import hooks, 54
import machinery, 51
import path(YEE F =), 124
importer (Y ¥), 124
ImportError

o <], 95
importing (Y ®), 124
in

X o
b I S
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A AkA}, 82

Z191=, 100
inclusive

or, 79
INDENT token,7
indentation, 7
index operation, 19
indices () (slice | A &), 26
inheritance, 106
input, 112
instance

call, 39,76

class, 24

M, 23,24,76
int

W g, 42
integer, 19

representation, 19

A, 19
integer literal, 14
interactive (th33), 124
interactive mode, 111
internal type, 24
interpolated string literal, 12
interpreted (A EH ZZE| E), 125
interpreter, 111
interpreter shutdown (JAEZZE £8), 125
inversion, 77
invocation, 21

io
2E,24
is
A 2kA}, 82
1s not
A4kt 82
item
sequence, 74
string, 74
item selection, 19
iterable

unpacking, 84
iterable (9] EE), 125
iterator (] E]# o] ¥]), 125

J

in numeric literal, 15
Java

language, 19

K

key, 68
key function (7] &), 125
key/datum pair, 68

keyword, 9
keyword argument (Z]YE <1z}, 125

L

lambda
expression, 83, 106
form, 83
lambda (¥1}), 125
language
c, 18,19,22,79
Java, 19
last_traceback (in module sys), 25
LBYL, 125
leading whitespace, 7
len

W3 a4, 19, 20, 39
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list

assignment, target, 88

comprehensions, 68

deletion target, 92

display, 68

empty, 68

expression, 84, 87

target, 88, 100

A, 20, 68, 73, 74, 89
list (F]2E), 126
list comprehension (BAE A= 3A), 126
literal, 10, 66
loader, 54
loader (249), 126
logical line,5
loop

over mutable sequence, 101

statement, 94, 95, 100
loop control

target, 94

M
magic

method, 126
magic method (W] 3 WA E), 126
makefile () (socket method), 24
mangling

name, 66
mapping

AA, 20, 24, 74, 89
mapping ("§33), 126
matrix multiplication,77
membership
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test, 82
meta
hooks, 54

meta hooks, 54
meta path finder (WE} F & 3}21H), 126
metaclass, 35
metaclass (W EF FE ), 126
metaclass hint, 36
method
built-in, 23
call, 76
magic, 126
special, 130
user—-defined, 21
AA, 21,23,76
method (WA =), 126
method resolution order (WA E ZAA <A,
126
minus, 77
module
extension, 18
importing, 95
namespace, 23
M, 23,73
module (&), 126
module spec, 54
module spec (RE 23, 126
modulo, 78
MRO, 126
multiplication, 77
mutable
A A, 20, 88, 89
mutable (7}H), 126
mutable object, 17
mutable sequence
loop over, 101
A4, 20

N

name, 8,47, 66
binding, 47, 88, 95, 104, 106
binding, global, 97
class, 106
function, 104
mangling, 66
rebinding, 88
unbinding, 92
named tuple (U
NameError
o 2], 66
NameError (built-in exception), 48
names
private, 66
namespace, 47

[

global, 21

module, 23

package, 53
namespace (°] & &7, 127
namespace package (°]& &7t 3f7] A)), 127
negation, 77
nested scope (EJH AT Z), 127
new-style class (F+2EY F82), 127
NEWLINE token,5, 100
None

A A, 18, 88
nonlocal

=,98
not

A4kt 82
not in

A%kt 82
notation, 4
NotImplemented

AA, 18
null

operation, 91
number, 14

complex, 19

floating point, 19
numeric

AA, 18,24
numeric literal, 14

O

object, 17
code, 24
immutable, 66, 68
object (AA), 127
object._ _slots__ (W HF), 34
octal literal, 14
open
W g,
operation
binary arithmetic, 77
binary bitwise, 79
Boolean, 82
null, 91
power, 77
shifting, 78
unary arithmetic, 77
unary bitwise, 77
operator
— (minus), 77,78
+ (plus), 77,78
overloading, 26
precedence, 84
ternary, 83
operators, 16

24

X o
b I S
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or
bitwise, 79
exclusive, 79
inclusive, 79
A4kt 82

ord
W g, 19

order
evaluation, 84

output, 88
standard, 88

overloading
operator, 26

P

package, 52
namespace, 53
portion, 53
regular, 52

package (3] 7] A)), 127

parameter
call semantics,75
function definition, 104
value, default, 105

parameter (W7} H), 127

parenthesized form, 66

parser,5

pass
=,91

path
hooks, 54

path based finder, 60

path based finder (AE 7|9l 3}l H), 128

path entry (F = dE=z) 128

path entry finder (A= JEg 5}2H), 128

path entry hook (B2 dEF %), 128
path hooks, 54
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Python 3000 (3o]% 3000), 129
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raise
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W7 g, 43
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send () (generator M| X =), 71
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set
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standard
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sys
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tb_next (traceback attribute), 26
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