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CHAPTER 1

He

ol AH s ABAE v W mz 1o Hol & AW BTh A5AE FEE 3 94 o)

e AL =BT YA, FUH TE A o]0 RE Aot YA FARCIE A B
AHgaeh, o] Aelo] A SAE0] BAE E H & oHFET BEAT, FA BEHD H5A A
whETh A9 0 %, ghof oje] o] 8ol A S o] FA RO ol 12 Thal T@3ke] 1 347, o} of ]
A2 A oF @ Aol w A7 Bho] THE ol B WEL Ao T Aol th W, ol Ho| vhol WS
Mg 9T Qoje] B oJ ool ek F e Aol el I Fa 5 ATk A9 FF o] XA
22 5 gtk & o §ASE 4o BT AT, ofuhE o 2o LS /R o] Foh— 12
ow 22 /1AE HHFHA ).

2 BN VR B TR AR AGS G 2L F P TAL WFD Ao 1 2 Aoj ThE FAE
FrhE o SA% 5 gk v (th9t P o] X AAEE ol /4 971 5HA v CPython &
1 e A E £ ol 7R el 3, 159 SUE A S w2 AFF /A7 ek FHol ko] Alke
WEFL At 9L 535 230k 2N, GAE FUFNEE (7 =E) A Hfer A2 BA D
Aok,

B sho]{l T & B g 2 BES 0] wjebth o A5 L library-index o 715 o] 9tk o] o]
FEgRRPAos #AE 49 2R P RESL g dgHn

CPython 9% 0] 7% 37 717 2 #els) 1 9l C2 24T sholfl TRolch. lojs] 28 /)52 BE
A7) M AL 5 et

Jython 3}o]® Zpulrd, o] AL 2u S8 22 INL Y AT YE Ao] 7 AR E ALY, Aup Fea
gtojBeg] £ &8t 58 22 IS HEH AHSE = Aok $F Al Ehol B2 HAES
mE = o) AFRE 7] % o) o] 2PA| 8 A B = Jython 9] AFo] E o A 2SS 9]



http://www.jython.org/
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Python for .NET ©] 7&-2 A4 2= CPython 72 AH-8-8FA] ¥, v U A = (managed) .NET g8 Z 2 7310 11
2l & 7

.NET g}o| B g d]-Z 3t} Bryan Lloyd 7} THE ¢l T} T AFA|3F % = Python for NET & 3] o] 2] o] A
Al-s-H ot
IronPython .NET-2 3} tf oF 5}o] A, Python.NET ¥}+= ojALILE 5t1, 3fo] W T =& NET o]

2374
A8 g AR AvYsts A3 vfo] W L3 o u} Jim Hugumn o] ¥h= 1=, Jython o] A zte] 7] &=
3o}, AFA|8F A B = IronPython 9 AFo] E o A 42 4= Q1)

PyPy &+33] sfoj oz ZA4Jd vfo V‘* 7. 29 El/\(stackleSS) Zhﬂolb}JIT Aopdele Zol e +3
ANMeE e T e Lg e AT o] ZEAES B3 v'GPUr (o] oz 229 7] ufj o)
Aej=ZeH =42 1;]74] “*‘:01/‘1 Aol ZA o thT A E = HEe Aolth AA T AH = PyPy 22 4]
Eo] Follo]A] oA 22 5 ATt

7 78e o] AYAA AL Adojoh 2FH 727 thE PH R Mol AL, BF sho] W B A oA

TR ES N EE S AHES 27 8Tk of o] g 5 T@| sl o AL o Lojof s

Hdst7] A= FH HE A FTHE BAE F2T a7 Aok

1.2 B7|'H

FEEAT B /e SAYBNF 2 B0 ARG o2 e 0o 2L He) 28d S At

name = lc_letter (lc_letter | "_")*
lc_letter = "at..."z"

A ZL name ©] 1c_letter B A &5, YA 3L o] AF2] 1c letter Y EEo] FJupaE: JE|E 1A

Hrhy Bt B 1o letter £ 'a' 9} 'z Abo]o] £} shUbth (A4 o] F AL o] BA oA 7R}

24 4ol 4 I H = o] 25 g 7 2ol th)

A 2L 0% (9 720l S nane) 3 1= 2 A AT AR ()& HFEE s T

AHEHETE; o] 7 AA A7 7P 2 AR AR () Sl Y& FEo] A=k A sk W

o ¥HEE 4= Stk Yuth; BI A, Y7l (+) = S o] WHEE YA T AFT = gl Ko,

AGBE(()2 BN AL Ao) &9 J2 5 A3, A2k /b sints Solok * o+ Al A @

A7 AZA; SHEA S Boh B3 Hold R FE Ak EAd g e Mg ER

Stk 3L E2S Relstt §ERu LS HTE FH L HE S S AT goto] e FH L

ol 22 £AY £ dtd, Fu2t F5 ol Aot A 25 A e

T2 AY S E g 2o A, F 7HA 72 7 Atk F 4 gleE 227 A e o=

#e)5]of 9O ol 2 (o] F A W EYTH) US| ASCI A F o] shiehs Solch £349T

(<...>) ool Bolgle F2L, As /5o e u P42 4EL ATt Z B AL (Ao] #A2P

2 Ashed A48 5 Ao

A5 E7 ol A2 2rhu sheiehs, TR B 49 ol Ak ol 7k ek 72 Aol g
= TR 2

A B A gE s e, B At TR B4 Bl S0 48Tk ke A (¢
=
o A
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https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
http://pypy.org/

CHAPTER 2

-
MO
MI
1z

gho) AW 2 7ML T (parser) o] & &3t} shA 9 B LB B AT (lexical analyzer) 7} FHE o] Y =
E 2 (token) €8] 2E R olth o] Fo X FF 2477 BA 31L& EEZEE £l oA AEsitth

ol T2 TP HAEE FUIE FEFOR S ETH A2 0o AFY2 A3 AAS F3) AA
= 4 91, 7B 7S UTF-8o|th. AA 8F &2 PEP 3120 o] U2t} AA UL Uagdad 4 g s

SyntaxError 7} WA ST},

2.1 & 41X (Line structure)

shol W =238 of 2] 7)o} =2 A 2l % (logical lines) S 2 1} ).

=g A9 2] ZTENEWLINE E20 8 Z3HTH 0]
Abo)) BFL =g 20l &= o] AAE 7IRAE 5 Qo) =8 3

rd

Sk
1
ol
X
52
rr
o
ox

21.2 E2|dQ &

A physical line is a sequence of characters terminated by an end-of-line sequence. In source files and strings, any of the
standard platform line termination sequences can be used - the Unix form using ASCII LF (linefeed), the Windows form
using the ASCII sequence CR LF (return followed by linefeed), or the old Macintosh form using the ASCII CR (return)
character. All of these forms can be used equally, regardless of platform. The end of input also serves as an implicit
terminator for the final physical line.

golHeg WL =, 28 FE FALLE HEAN & F5 FA] 5 C A (ASCIILFE £A 3= \n EALE
Zol Frdth= 48384 sto] W APIZ HEs of o gt



https://www.python.org/dev/peps/pep-3120
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kel

%5
CREEEY:

el
=

o AL
doz HelHrh o At

dl ol

x

L] of) T T
& X 30 57
o K B
ENCECERS

’# —-*— coding: <encoding-name> —*-—

Q1 &l GNU Emacs ©f] A

<encoding-name>

’# vim:fileencoding

—_—

¢l =] Bram Moolenaar &] VIM oj| A] ¢

AFG Aol

E 9] notepad

o] UTF-8 BOM (b '\

o
=]

4

*
uol T2 A

Q) o
=
o
p

i, =t
H} A]
o

3]
2 49" Ao B, (o]

o2 UTE-80|t}. o} 7] 9| T
[e]

I

A=)

xef\xbb\xbf

oA A

o
ol

~
~

2.1.5 HA|

AL A AR A=,

k

Atk 224 &0l EAE

if 1900 < year < 2100 and 1 <= month <= 12 \

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

# Looks like a valid date

and 0 <= minute < 60 and 0 <= second < 60:

return 1

B N R

Chapter 2.
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21.6 SA[H = EE
J;%i )), ANZZ (), TZZTUNIAESHE B2 SdA flolE A 7Y EAJ E2 Y= F
M =2 = .
month_names = ['Januari', 'Februari', 'Maart', # These are the

'April', 'Mei', 'Juni', # Dutch names

'Juli', 'Augustus', 'September', # for the months

'Oktober', 'November', 'December'] # of the year
FAAOR o)A e 5L FH L EFV 4 ATk ool FE2 Sol2sle F25A gk S0 0

=0l Sol7bE Atk SA MO % 2 dShe= F 5 ol NEWLINE & 2] u}-o}x}x] dth BEAHo®

oAt E5E 45 He N D EAQEAAE 54 5 YL (1A Heb) ol AFL T4 0 £UE &

ot}

21.7 HI &

25| o] 2, ], Z 9] E (formfeed) o A TC 2 749 =24 2 & FAAth (5 NEWLINE & 2 0] vh&0]
217 gketh) e E7o] e = =50l Wl =9 A2 7FREPL +& o whet 2ebd o+ ok 22
3ty AdEzZe|EolA s, &ds Wl & (5 sHlolu T4z e )2 s d 242 FEAUT

2.1.8 E0{M 7|

9179 89 AL o) 2 B (s ol 5k W) B9 Folnr] £ AT U A-$H L, ol T4
$459 3 AAC i A8 A AL

Y (DTN 2 EEOR) 1870 Ado] AR WA Lo, ATH T 5 Ao A BA 2789 w4}
S wEn (o A8 A A REAL ACI) 3 WA $0 B2 9 ok e
ST EY 275 AR 2T 9 SHAE AREAA o MY 22 F A EE WA A 5 gloh
A AA A S A] o] A FHo] AT E A ST}

4o ko] G5} 25 0] 58 Alo] 2 A9, Fol B AL Aslo] 2o LAl whek kA 4D &
9lo W TabError = 4o 7it}

G2 ABNE SR 49 AT UNIX o191 9] ZA o)A AU/ S0l $43HE 34 vge, she] 5
oA o271 & Hall §F A o] A8 o] 2 A2 AW AE o] ofYth o2 ZHAF S A+
Eoj27] ol Algte] & & Atk A= FY 3l oF stk

£ 3= B 22 480 L 5 ATk 94 AR Foj 2o 2 AL E RAH AolA dY EA
Skl FW ol 1} ol ST At oI5 A e AIHE F 4 AT (4, 2502 00w 25 &
ATH.

Q4H B9 Solns] 52 L, 282 AHEN A, h T 22 ¥y © 2 INDENTS} DEDENT £2.8 ¥he & ¢
A&t

sd el A 25 ¢l7] Aol 08tE 2= ol ¥=Th(push); ©f g2 HHAl AUl = (pop) Lol §ith 8o Y+
U2 F "o opefoll A Az Sehd o dx S 743 ﬂiﬂm A &2 AFolA &2 Soj27] $£F0]
") 7hg floll e #vladoh 2od 0?%?1 A& dojupx] ek=th o 2vd I e &Fo YAl
3} INDENT E=g TETE § A o] g2 2"l Qe g F sty A o] grET 2 EE 2
E2 AW (pop), AW 3 -THEF ] DEDENT E 22 THETE 31Y 9] Zof| 4], 28 o] dopl= 0K th 2 3L
7|4 utZ DEDENT E 28 2=t}

of 7l (2o @A etE) SHtEA Soj27] | sfold Z= 270 9t

ﬂl

2.1. & X (Line structure) 7
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def perm(l):
# Compute the 1list of all permutations of 1
if len(l) <= 1:
return [1]
r = []
for i in range(len(l)):
s = 1[:1] + 1[i+1:]
p = perm(s)
for x in p:
r.append(l[i:i+1] + x)
return r

tha ol ol 2] 7HA] Eoj227] o8& Hol &t

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

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

(A, A= Al 7 01134 TpA 7F ZEA] gk @ 2] mpx] et of 2] wk 1 2 A 7] 7F A $ek — return ¢ 9
Soj27] 7}k 28] gl kit QA8 A PeTh)

2.1.9 EZ Al0|2| St

el Hol 29 g3 24D H P L A1, T 2 23
Hol &4 Atk F 222 Bol 40 8 R2ow 4T 4 9 4
Sol,ab + Ste] E2oA¥hab & T 49 E2olth)

22 CIE EEE

NEWLINE, INDENT, DEDENT &}= 8% 2 0237 22 73 o] EZE o] EA|stt): AW A} (identifier), 71 =
(keyword), =) ¥] & (iteral), 122} (operator), %2} (delimier). (%] A 4+ 55 0]9)9)) B EAE L
E2o] ol A5, E2g oSkt B2 gatch gxoz go, st £
HE 3 b B Qole] EAdE P

2.3 AlHXIQ} 7| E

A2} (O] F (name) o 2FiLE FTh) &t 22 72 B E Vled

gpol o A APExte] FH L2 FU EE FEA UAX-31 o) 719bs F=d, o 7] ol Q2 o] Avp v W 8-
ofefjoll A Aol gttt F T A g W82 PEP 3131 o 4] 2H& 5~ Qlth.

ASCII ' §] (U+0001..U+007F) W oll A1, &ut2 A8} #2} vhol W 2.x 9 2Th: A ol A 2 ) 9] vl E 2k}
282 UE A EAE AYsta, Ao oA 9.

T}o] A 3.0-2 ASCII H Y vte] BXE58 T 3t} (PEP 3131 #HXR). o] 2159 A%, unicodedata EE
2 3HE WA Trqq‘:—rx}tﬂo]aﬁﬂ o|2o whgt EFHh

W 2p= 2 o] o)) A Fko] Q1 Al o] & (case) = LR T

%

>

©

Chapter2. 12 &4
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identifier = xid_start xid_continue*

the under

id_start = <all characters in general categories Lu, L1, Lt, Lm, Lo, NI,

id_continue
xid_start = <all characters in id_start whose NFKC normalization is in
xid_continue

oA AFe GUTE 7t ] TEE9 o u|= o]}

* Lu - uppercase letters

LI - lowercase letters

Lt - titlecase letters

Lm - modifier letters

Lo - other letters

NI - letter numbers

Mn - nonspacing marks

Mc - spacing combining marks

Nd - decimal numbers

Pc - connector punctuations

Other_ID_Start - 39] T34 A4S 93l PropList.txt o] A WA Ao 2 Udd
Other_ID_Confinue - 1} 2714

£ A8 A1 5hA o) 95 NFKC 4778 4.0 2 89 2, 418 28] 1) 3= NFKC of 7]whg Eo},

2 E
FUTE= 419 2l A HA 59 v A 9l S HTML 39 & A 2] 3t X E https://www.dcl.

=
hpi.uni-potsdam.de/home/loewis/table-3131.html S| A B &g 4~ Ut}

4
"

231 7|91

rlr

The AEAEL o ool i o] o] 19 S, 2 AGH 1, B AR AL S itk o] 7] 210 9

A3} A 3] 2A AFEF of o Bk

False class finally is return
None continue for lambda try
True def from nonlocal while
and del global not with
as elif if or yield
assert else import pass

break except in raise

2.3. AHXIQl I|RIE 9

<all characters in id_start, plus characters in the categories Mn,
"id_start x:
<all characters in id_continue whose NFKC normalization is in



http://www.unicode.org/Public/9.0.0/ucd/PropList.txt
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
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2.3.2 AlH#HZO| o2t AA
(719 Cole WA Z) ojm HEo] AWAEL EW3tou]s} g} o] o] AwAELe X&) To] Wz
B2 g o2 LR}

_* from module import * o 93] X EZ X =t} EFH A HR}_ =03} A Z g o A uX]
ool A9 % A3}e] k& AFTE BEE AR buileins LEo| AFHT 57 RS old

AL =EdWstou s} 9y, HHAE =t} A E (import) F AR Kl
FaL: olF _ 2 %% =72} (internationalization) 2} # & =] o] ARGt o] Fe o A3 A = gettext
25 2AE Fxetet

_*__ A" A o] F. o] o] F
Ao A ad o] 52
o B2 7l Jod
__*_ O|FY EEAE =
_* FE2-HF) o] 5. o] FRY o] FES FH;MAE ALY FH ol A ARE-E}
o=

S0} 24 S 28] (H]F 7 (private) ) YRE ] o5 5=
MRS W)

16 B 9} 1 A (EF 2o nef 2 & EF T o] FFArh. A

£ 41403% 2 5]o] oA =2 ek ol o) viel v Ao A
el 4, WA A0 2 A2 B AHE e Rol ke
=

o

12

49 ez Wy 2e
51347] QI gkolch. 4 ) (o] 2

o

24 2|E™
2 e (lteral) & R H G HE 45 AT EoPol ek,

241 2Xx}Y€1} HIO|EY 2|E{

e e CER(-LoF

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix = "™ | "y" | "R" | "U"™ | "f" | "EF"

| "fr" | "Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RE"
shortstring n= "'" shortstringitem* "'" | '"' shortstringitem* '™
longstring = "rr'" Jongstringitem* "'''"™ | '"""' 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" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'"™ | '"' shortbytesitem* '"!'
longbytes = mry'n Jongbytesitem* "'''" | '"nnwtv Jongbytesitem* '"""'
shortbytesitem = shortbyteschar | bytesescapeseq
longbytesitem = longbyteschar | bytesescapeseqg
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">

10 Chapter2. 12 &4
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bytesescapeseq = "\" <any ASCII character>

o] A 4f 2l o] Ho]F 2] ol 8t 71X BHA A S-S stringprefix Ubytesprefix &t E|EEe UmA|

F& Abolof] Fuo] 3 gE A ¢eths Zolth 22 A AP AT Y AR FofHrh; A 5L
A3 g Mol glod UTF-8o|th 215 4191 AAS Bl

Fe L2 A, F A g HE 2 g A2 R () Y 2R (M E SUNY & Aok E3L E o g
B s A2 mE U 2R AL TR Ut (o) AE2 RS AT mEx E BAE ot B
oF S A () BAE T2 20w 583 u7t Qe BAES o)aA AT uf ALEE =, AR}, I
Al A4, w3 R A7 22 o] T

Hho] E 4 (bytes) 2B H-2 F4 'b' U 'B' & Uoll 2tk str P9 A2® A thal bytes O] AARAAE
WEth 23 ASCII A5 2988 4 vk Z=gko] 128H T A AU 22 58 HEA o]2A o] r
F ¥ = ofof gtttk

AL ol ED BE Y BE AAFO0R 1o o} R EALE U] £ 5 gl oW £AAS
(raw sirings) ©| 2k S+, o oA S B B ol 4,
9= \U' S \u' o] AA o i S
s oh2 A AR AL TN, rur ¥

W 330 F7h: dutolED 2lHE | 'br' 94 2 "rb' HFol 7t 574 Tk

W 330 7} sho] Al 2.x & 3x o A FAl O A Qe ZEE] FAESE D3] f ol Ao A
' PEP 414 of \}-2t}.

i
rlr

(formatted string literal) ©] t}; =9 &
wr S 2FT 5 Aok Gepd 2 T

kv

EALE bssA W, 29 vlo| = AH S 2
4% e E B e Pe) A, A A2 ol 2A 0B H A LAY E
o 9] = g Zofl A A9 o] 270]F A FL WS EA e AW, B L FRANh ((HLE) &
e g ALt e AT 5, 1)

e R 017 A 9 o) 4, BT Hhol =
A A 59 702 AT A4 & o] 27 o= A

Z A FxE o) g}

O[AFHO|= A|FHA | 2|0] 7o Atet

\newline S Z Ao AT ZA EAET

\\ o S Al (V)

\! A3 ()

\" o3 (")

\a ASCII ¥ (BEL)

\b ASCII ¥ ~ ] o] 2~ (BS)

\f ASCII & ¥ = (FF)

\n ASCII 2}¢l 2] &= (LF)

\r ASCII 7§ 8] A] 81" (CR)

\t ASCII 7} 2 = (TAB)

W ASCIL A= = (VT)

\ooo 8 %15~ 000 B A HH =2} (1,3)

\xhh 1634 hh 2 A A" 2} 2,3)

TAE S E Bo ATt QA E = o] AA o] Z A AL

o|AFH o= A|FHA | 20| 72| Atet
\N{name} FTUZE t o] g W] o] A of| A name o] 2}l o] F BX A} | (4)
\UXKKK 16-bit 16 A xxxx A A= Ex} ©)
\UXXXKXXXXX 32-bit 16 A= xxxooox 2 A A= EX} (6)

24. 2|EE 11


https://www.python.org/dev/peps/pep-0414
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Fo) Ag:
() B2 CoupAziA=, H) Al f9) 8247} 5l 8= oh.
(2) £7 Cohe D), 383 T 719 16747} A2 o of B

(3) dhol = B Dol A, 16059} 85 ol 2A o) T A A A gho] whol E& AT TR 2 E Lol
£ o] ol 2ol T A gte] §UTE TAE RADTH

(4) B2 33004 WA B 719 o] Z7E A

(5) A3 4709] 16452 B a2 Bk,

© ol Yoz BEFUTEE JATY 5 Uk B3] 87)9) 16757} B 2 3k,
1

#E Cohe gel A4 g sy BAGA WA A 4 FEE ¢A Dek 3,
Se| A7k 23tol @A Ak ( §u7130. Aoz N7} 92 Yas e

5% B e B 90 o o A A7

Hhol E 9 BB B At Q45 A g 2R ol e

WA 3600 M7 A4 A gk o &
5ol 41 9] ] 2] ¥ 40 A = SyntaxError = 7 2

2 2
LA R A 2, e o o)) ol Aol = Ak S o

£r\ne S0k 2 S A, F Ao B AL Eol5) ﬁgwnﬂzmmnrw"L&wLT4@
el o ool (3 EAAZA E4719] o Se N B 5 ey, F O ASA YA, @ AHE
shie] o SANE 225 U ZAAE Tl £ B TE ol 2710 A7) 7] ol th. o £AAI %
Wb Flol] ot B AL = Aol oz d e dol 2 = T 7)o 242 A4 o] Fel5 of 2o,

‘Ll

S A7 Aol gA Aok A&

rlr I“”

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

o2 RS AL o] L} o] =
o] o]ol el Az 2} 7}
"helloworld" & E53}t} o] 7
2 A D9 vk 248 Eol

AP e (Buor HelaA) o2 A Aal A UL sls Aol HlgE 3, 1
SlEgo] A2 e HE RS AHE A% Hek 224, "hello” 'world’ &
15 L%4@°ﬁ4~®agiqgwasd@Amu z),
= A% 7bs ety ol & 5ol

o
-

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

"[A-Za-z0-9_]1*" # letter, digit or underscore

)
o] 750l ¥ FEollA BYFH L AA T At Al H ol 3 H ol TA*HOF gtk A s A 7ol 2k
FHZ oloj ol 7] A= (+) ALAHE AHE-3H o St Elﬁ%* oloj & o] 7|7} & ‘:‘éi e nEEE
AT S QT (F EADT AF G E EADL ool ol AZA s eth, £ EAD JHPL BE
22 2B @7} o]0 2 5 9ol §-2)8of B
243 T 22X 2|EH
w7 3600 37k
Z W FAE 2l B € (formatted string literal) == f~F A E (f-string) & '£' U 'F' & ol A £AE B HE
otk o) gAde AR =S 2T & Aid 385 (£ P EHE EAAGID, O E EAE AE g
g 453k AT, E BAD e P2 QYA AN £ EAA ol Tk
o]z o)z AR AL Au EAD JHAAY P (FA O] & EADA 9 el g Th. Tn Fol
TR WEL TheT 2L BN e

! http://www.unicode.org/Public/9.0.0/ucd/NameAliases. txt

12 Chapter2. 12 &4
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f_string = (literal_char | "{{" | "}}" | replacement_field)™*
replacement_field = "{" f_expression ["!" conversion] [":" format_spec] "}"
f_expression = (conditional_expression | "*" or_expr)
("," conditional_expression | "," "*" or expr)* [","]
| yield expression
conversion = "s" | "™ | "a"
format_spec = (Iiteral_char | NULL | replacement_field)™*
literal_char u= <any code point except "{", "}" or NULL>
TR UZ Be2 AW HEHEAY AFH e, ols 2T ({' Y1 Tt Sd e dd sES R
A2t AT lﬂﬁ‘r St A= SIS {' = AR %‘E% AlZA 7] =T, o] W A A o] Fup-ETh
234 F 2= HE (conversion) ZE7F S g =], =74 E ' ' 2 A Z3IT) 9 %] A 2} (format specifier) =
QEL e, E28 ' LEANASITL AF e de= 525 ') B 2drh
o) BA1d elelde] UL BEE FeAA GubAdl st i EAA 0 2 A7 v E /1A o9 7 dlet
W ER AL 2 A L, Lanbda VAL BAA FEZ S AOF AT AT RANL AAEAE
EU Lo (1S 0] 43 HEE EAD TN RTYS UL A RN 2 2 el FI Lo
SR AAY B A AR N e 2E o= At

An await expression and comprehensions containing an async for clause are illegal in the expression in formatted
string literals. (The reason is a problem with the implementation — this restriction is lifted in Python 3.7).

W3} (conversion) ©] A/ AE A, TA A A7) T Ao HSH T M 15 = AT str() & TEF}
,' " Lrepr() E3&%, "a Lascii() & &3
g A3 format_ () A E
iﬁ%%%iﬁﬂ@ﬂﬂ%%ﬂﬁﬂfﬂalﬁ%%%ﬂﬂﬁﬁﬁéﬂﬂ*%%ﬂ%ﬂﬁﬂﬁw
T At o) FHE B2 IS A HF =g 2
ﬂﬂﬂEJﬂﬂAﬂﬂwﬂqZ%% 3 ook =W A AR} 7Fo] olo] = Bap
format() WA= o) A A& = Az} 2ok,
2y BAG JE DL ool 21 AW AR AEA ofe elH YR 24 2 giok

o A dee o) S

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

'result: 12.35"

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

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

'January 27, 2017'

>>> number = 1024

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

'0x400'"'

dubA ol B 2 ) 2L RS B0 A0R A% AP N B AHEH = BAS0 29
AL PHE S A RS FEA & 0}01: gohe= Aotk

f"abc {a["x"]} def" # error: outer string literal ended prematurely
f'abe {al'x'] def" # workaround: use different quoting

24. 2|EE 13
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ER BAQNE A SANE ST 5 G, A ol Bk

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

kel

o Sl A] o] xA ol 2T B RF g S Y, dA HFE BEd Ak

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

9 24D 2 E DS 52T (docstring) © 2 A§F 5 Gtk T4 0] A5 el ek vhEzbA o

>>> def fool():
f"Not a docstring”

>>> foo._ doc__ is None

0 BEAY e 2oho] 0eh Alhe PEP 498 & Az aw, BET T 2AL W AUSL ALgete
str.format () & A3 H = Ao] &t}

2.4.4 5:x} 2|E{
57 AH DAL A A FRA ek A8, A5, A5 Bag oY 22 AL gk (Fast 459
348 ta| A B el A th)

SA e o] 52 EHFA S Ao T ATH 1 F 2L TR QG AMA (~(HAHP 1=
FAR A4 o],

245 M4 BlEE

A4 dHde e e TE Aoz 2Rk

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

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

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

nonzerodigit = "rLLLu"on

digit = "or..."9"

bindigit = "om | omin

octdigit = "or...mm

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

7HE v e ol AdE 5 ole Ao B2 A BE E e Aol AlghE jltt
J &

WEe AU P 24 e 2D 0S A Gk AL o7 A £ASE T AL W &
Stk WEE 57 Aol L] 0x 5 28 A4 A1 4 A} (base specifier) £ o] 1hg 5 e, 2 wlo] shtel 4}
F sleh

00) ol 1085 7H 002 Al A% 4 Qo o] sof Btk 3.0 W7 o] 9] shol Aol A AF§8C AEHA2) 8

14 Chapter2. 7.2 A
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7 2147483647 00177 0b100110111
3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

WA 36004 M7 AE Rl £ 1EL B

i
ro
ok
I
2
|o
fru
N
o
9
:
)
kY

24.6 AL 2lEE

R e & LEELELEY

floatnumber u= pointfloat | exponentfloat

pointfloat = [digitpart] fraction | digitpart "."

exponentfloat = (digitpart | pointfloat) exponent

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

fraction = "." digitpart

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

O ASEE BR10AYOR A AT Ao) Zelof Fef, o Eol, 077010 = L o)

i, 77e103ﬂr7§% ZAS 2ddH A 2 HE Y sgE M e A AT Aotk A FJ B dof 4 2k
A R AER A4S Fee e A 1%%3}-

A B 2 7HA o & ok
’3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93

WA 36004 A7 BlH N AES 252 2L FAHoR UdES 3=

2.4.7 3% 2B =

d5dEge e 2o TR g2 2@ATh:

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

35 PE P A5RA009 BasE BED Bagt A5 22 W9 Al A g5 & e A5
ZHHT 00] ofd AL RE ZI= HAFE US8 W, AFE HotH "t ol & 501, (3+43). s 2HEY
D7 A& &
’3.143' 10.4 107 .0019  1e1003  3.14e-103  3.14_15_937

2.5 ALK}

e 22 EEEL A4t

+ - * el / // % d

<< >> & [ ~ ~

< > <= >= == 1=

2.5. ALK} 15
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the 2252 2ol A 727} delimiter) 2 7] 53}

( ) [ ] {

+= -= *= /= //=

= @=

&= |= = >>= <<= k=

nEEs AS 3]' sl P HENAE T8 Atk A5 v E Al = A =R S 2] 2 (ellipsis literal)
olgt= 583t o m 7]- At} 5E 3] S8 o ] A 2FA} (augmented assignment operator) 52 LR 02 =
TR 7]5 A B FA o A4bE 3 gt

029 A H = ASCI #A=2 T8 EE25 4R EA S gu|E ZAY, 299 4% 78 2471
ol w8t}

v n # \ ‘
29 A= &= ASCH ZAF=-2 sto] Mo Al ARGH A ot} FAE 2B E T F4] 0] 9] 9] oA AHEH &
AL 24 Y= ol
C— \

16 Chapter2. 31L& 244



CHAPTER 3

Hjo[E 2&

3.1 x|, 2t

AA| (Objects)= o] H o] ] o] ¥ (data) & %’%5}@ Al (abstraction) ©] T}, Tho]H Z 2 73] BE do]E =
ARG AA 7+ BAZ AL (= oyt (Von Neumann) & (Z & 73 | 3FA AFE (stored program
computer)) &g w23, = I APA ZE JA AAE xdH )

EE AA < oFo] "I E E (identity), F (type), L(Vallle) = Zt=th AA 9 ofoldlE B = 3 ¥ w503 o=
WA A et WEZAA Y AA S FaE AN E St (is) DA F A9 ololdEE S
vl gt} id () EeE olo|HEEE 4R E@JQ%EE%—‘_.—D]—.

CPython implementation detail: CPython ] 7%, id (x) + x 7} A9 W22 9] Fa4t}

AR o B A7} x]'?ﬂ'??}% ANE= BYTaL (A& S0, (ZolE 2L AH?) B AA S0l 7+

)) L
S e b5 e ES A AT type () Toi AA S B (0l 2 44 7“%1]?/})%% HE . ool E Bl 9}
ORR LA 2, AR ] & (ype) 9 A WA A T

[
ol AAEY g2 WA 5 Ut g2 WA T 5 A= AAES 7HH (mutable) ©) 21a1 strt, Gk w5071
So S WAL = AAES %tﬁ(lmmutable) olgtar gtrt. (ZHA AA| o th st xR E At Q= W
A" o] gk 7HH AR Fro] W u HAA T B % o} A v At e AAEY JE el
g = gleng A olvi: 3] BHolgtal AL wetA B2 AdEe A= 1A EVMs S S
Zr= AdE=tEng. £ ¢ UlE“}E‘r) A €] 7HH /d (mutability) = 7L 21 9] 3301] o 2 H}; A& S0l <A

s
>~1

7 9 A1 2] (dictionary) 2} 8] A E (list) &= 7} o] o).

EAYE, 52 (tuple) & £

Ao = 93 ﬂ Al ¢keth o F25 A 942w (unreachable) 7H1] A 4~ A (garbage collect) T}
o
Al

7“]-"‘_ E—]— Dé]}\]
T-A o] 7hu A = AE A AAIZ] AL ofell "ga’ﬁﬂ— 210l ?ﬂa‘fﬂi}*o}x‘ Tz e AAse TASA de
ojF 7H A A7 olE Ao FAF A= 7FHY F4 AT

CPython implementation detail: CPython -2 & 2] 2= 3] 4= 7] Ak (reference-counting) ¥H4]-S AH-&- 5=, (M E
AHFo ) eeA o7 AAH M)A 9 A A" AR 7L ST o] H o YR AAE FEI A A
AppA; A = ok shA R 8 F2R T e VA EE —/,‘—7]?5]-1:}— B2 gtk &84 7M1 A] =AY
Aojoll A AR =gc BE TAE TR FAth thE =2 thE 4 0% 5284l CPython = W 7 2

Tojwl Alghd 240%, ofd 490 ARe] §L AASE Aol bsatth AW AL hAAW o} A4 A= ool 5
dons A s Ee Aol Stk

=4
3o, (&
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T Atk Fx27HAAE o S7HA o 2 ko] d 2] A o] A (finalization) ] = A o] & £ 3}2] oo ot (LA
B ot S BAH g Dolojof gl

TF@o) Algste FAOIY UM A FA 2 AHES 2FA ol #AE = e ANES AoUES nE S
QLo s of Btk EF (try-except) FOE &S e AE AR S AopIA BHE & AT

ol AA &2 dd stdolut F 22 (& F (external) ) A Sl th e F=xE 293} o] AAE2 AA 7
7Ha A = AE wf dhdE v o] s A vk, 7HR A A= BAAE = 2ol ofU B R, OY AXEL AL S
Wb ol WAL A Q] S Al F S th B close () MINET 22O AT wj= 223 AAES
P HA Ao 2 Zotok(close) Sttt (try--finally) 3 (with) ¥2 o|FA o= He| T WS AlF
Fig= )

old AA 52 thE AA that =S =3t ok ol d AE& W oY (container) 2FiL FET} FZ,
g ~E, gy e 5o] ZH o9 oth o] 252 AE o9 3o Aot RS, 227t A ol 9
He =g, Sdde AAEY otelWE E Hthe gh& wlth shA vh AE o] o] ZhA Aol thal] =&
W= A3 7 AA 9] ofeldE B kg itk 2 A, (75 22) 2 delo|vrt 7kl AR =] F=x &
sk Qlvkd, 2 7HA AA 7 A H | AEl oY gk Mg " T

B2 A BE SHANA AA 7L T2 ok ol S vk AA 9 ofoldE Y7t 2k T2 AE oW
oAl = @FS weth B A5 A S Bes A2 AAZE olv] A8k AA FollA 22
P32 2 AL 58E 5 ok v 7HH AR oA = o] ¥ Zlo] 58 A gheth A E Eol,a = 1;
b=13%3d,a8tbEF1S 222 AL 5 I3, obd 5 Uth A c = [1; d = [] T,
cdeFAI MR b2, SYH| L, e sl Wl 2EYe] BAFATH (c = d = [] 42
AAE c 2dol Aot

32 EEE A5

ofgf ol stoj o] WE FEo HF5o] vk (Foll Wt C y Aty o doj2 ZA4d) S REE2
71 2 AT 5 Ak Fojde g wd JA G AFol FE B 5 A= (E £, FeElT
EEHoRARD AT Wd 55), TF eholBY el E S8 F7HE 7hedol ¥ 271 stk

obefoll o= 2 Foll tha A2 (55 o] E2]H E (special attribute)) £ Y& st £9& et
OJAEL T H2E S AT o=, LA A ALES AT Ao ohth o= dor WAE &

= |
=8 FA] G T4 vk gholth =g gk AR o]t}

2 st guke Zteth o] 32 2t stk AA 7 EA st o] AAl el = W H
E3f H =3} 522} W A = (numeric method) 2} B] I (rich comparison) H]| A]
E= AlFE 3 AR A HAx] ] ko o] gk S Fof st (18 W A=Y EH =
A4kzpef whet § J 3l A4tolit, of ® T2t k& Al =8kt =8 g2 ol th

t] ZFA| 8 Y82 implementing-the-arithmetic-operations & %31 3}2}.

NotImplemented ©] & -2
o] = NotImplemented

Ellipsis ©] 8- 31119] grube 2t o] ghe 2 shube] AR 7L EA sk of AAlel = eEE ... o]y}
W4H o] B Ellipsis & B9 4@ melge ol th

=2
numbers .Number ©|ZAEL 52}

2 e Yol o5 BEo] A 1L, 44 AT U A b PrSol AR B E
th. 22} A2 & 2]tk @ Wl gho] whEol v Arh WA ehrh st ue] £k B3] S3kA e
SAET DY BA o] ATk HA W AR ) 22 A A kL W ek

),
I
B>
-
]
4
s
o
o

_'\j,]—O] /}ﬁ% 7%]1'\_’ /\E]—l—»
numbers . Integral ©] A

=
=
% M4 £59) 357} ek

18 Chapter 3. H|O|E| 2!
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AAE £o] ohd A5 2 AW (indexing) E 5+ Q= F3

A4 (int)
o] A2 (ZH) Wl R g 7} § gt sk Al oF e B Y AE £ S A Z E (shift)
2} vk 3 (mask) Aol HA Y wj = o] A 3 7 , T TE 959 29 H4(2's
complement) 2 XA =0, 5 B L3 t}.
Ed (bool) o] A2 =23t AR T & YEbdTh False 9} True =9 3 AA| ).
32 int 3 9] Z}4] 3 (subtype) ©] 21, T A&l A 247 03+ A & B &gt} o @] & & AF
e = A49dd, 247 A "False" & "True" 7} HE&E T}

AL 247 £FH AES vhA Q4bo] 42 o] gl S AL AT A G

=

e

2
rt

2y

S, o,

numbers.Real (float) ©] A E2 7|7 59| 8] A = (double precision) 5 25+ =5 YebAT]
sgE = 3o B g ewEz e Aol A s 71 AL AA (8 C Y A7) ol EE
Satoll ek vho] 2 T4 = (single precision) F-5 &5 8 A WSHA] et o) AE= AR
St ol ft 7t H = ZEAA S v el o] FiHe stejH oA AXE AHS st E ol 7k vl
s o} vjujel Atk T Eofl F 74 F79] FE a5 S 2 oS BAsHA e v 7HA 7t

Stes

ith 75 &250H 7o A 2AH S
OJERHE z.real & z.imag Z A = A}

len () S A A7 7HA FES9 NE S Frh AdS
0,1, n-1& ZFATh A A2 a ) FHizali] 249
1= AP alizj] Ei<=k<jE WHE BE FH L5 AHTTh THHNA

ARSE o, SEtol A~ 22 o Adanh AEs AF-L 00 A FE =5 oA
d <

223
fol
=
)
23
+

ARAE B4 o TR
29 AAs 28 A2 A A Ak B0 A ol = WAH 4 glrh. (et rhE AR 2o B2
£, 2 AN E AND 5 97, WA D 5 ek SPAT, B AMZRE 25 = A4
A AA = HAEE 5 sih)
Cen e 9Ee By AAaT):
E 214 (Strings) FAE 2 FUFZE F = X9l E (Unicode code point) &S ZH3+= 52 Ald
AT} U+0000 - U+L10FFFF M99 RE I ZOAEEL Exdg 232 4 9}t 7o)
ol char &o] Gtk PAle] EArdo] Yt 7 = mlet o] 1 o BAY AN 2
Z2d9Y WA FFord) © ZE XAES ZAE FA A 0 - 10FFFF {99 A5
2 ASAYT; chr () 2 89 0 - 10FFFF o AL E S Fste 2ol 1 9 £4<2 AA= W
33t} str.encode() = Fo|Z HAE AFYE AL A str S bytes & W31,

bytes.decode () & 2 ¥t 2 -& 3 3ot

FZ (Tuples) 7229 F5-2 oo spo| A At F 7 o] F2] FH o2 FAH = FE2 U=
EEE 2949 5502 wE £ 9tk U dHo 7 TAH FZ (4 ZH,singleton)
EHA ZuE BN DE S Y (ZETE RTINS ES £ Qonz g toms
FESUEA GE. N FE2 A W 252 uE S )

nlo] € & (Bytes) H}o]E & (bytes) A= £ v Golt} FEL2 8-HE nlo]EQT], 0 <=x <256
Wolo] A4 g THHCTH HiolE AR 2 v = vlolED B P (b'abe' 9 22) 7 1%
bytes () A7 A} (constructor) & AH& T = Ut ESH o] EE A= decode () WA EE
B EAEE YyIidE £k

Hl
Eh!
og
X
Ol

19
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JPH Al A& ZHH A E A E TS
A2 del (AHA]) E2 e
A 7 R WA 7HE AlE 2T o] Tt
2|2 E (Lists) 2|2EQ] 52 9199 sto| ARt} gl2EE

otofl Yol A whE 4= itk (Zo] 00} 19] Bl AEE e =
ujlo] € ul g (Byte Arrays) H|°|E H%i(bytearray) AR = 7Hd i g
22 ol Xt ZhHol gt A (A A E715 ;PD}%
E W vlo] EQ (bytes) A2} 22 AEH o] 29} 7] 55 AlS

&4 BE array © 571 7HH A A2 F & A5kl collections BE S A] upz7hA| T}

A FESettypes) o] AEL2 5 gle B3 AAE9 "H Al e AFS etk dddE 5
itk stA T ol B o] ER = I, W T len() & A ol Y= FHES A-E EHE

i

A 3o dutA ol &5 = wE WA A A} (fast membershlp testing), Al A2 A S-EH = A 74, a3
(intersection), 5"@ s (unlon) 213 ¢} (difference), o % 2} 5] & (symmetric difference) 3% @’% s dAe
A4S ol

Qe Aa ol YA e 7|9 2o By 740 A AT £7 5o A9
Aol HgArh= Aol Fo s of ey whoF £ 2prE ZThar vl A (o]
% stuRt Aol 914 5 it
A7l = 7o) W g ol Atk
A (Sets) o) A5 7had F J—% UERdTh W set () AR vhE S Q1A add () 22 WM ESS
ARG A Yol 88 5 At
B 23 (Frozen sets) o] 252 29 F32 Ueblth. WA frozenset () BAAE BHE 5 Yok
& A g (frozenset) 2 & 0| 3L 3| A] 7 T
slck.
1% Mappingy) o A8 ol9) A% AYoE A4 C AR 9 AUL e 2
7] ¥ (subscript notation) a [k] = " a oA k 2 €l A 5= GES AEIT) o] A& B H A
B 5 g, Do) ot B9 kel § 5 Tk U4 B4 Len () © o0 £ R §EES
HTE EES{—‘—Q'
A7) 2 7le) W o3 ol ek
9 2 2] (Dictionaries) ©] 2
e 72 AL S
o2} o v
A AL Z2 %kii 4
o] ol e A U2 o] A
b 2e 9Ade $5¢ A9 4se
g e = Zbdolth; (...} B o R BE 4 uh (P AU g T A= o] AMS FasteE).
2 2§ dbm.ndbm ¥} dbm. gnu & F7+9] w33 & A|F =], collections B& FA] u}
A7pA o,
Z 2] & (Callable types) ©|ZAE2 g+ 5= AH(E =
A7 el Fa A8 A B A B
3 4] y}2}u] B (formal parameter
525 o] of 3T},

E4 o] E 8] §- E & (Special attributes):

A9 Qoo ddx APos AGAs L AT 434 AFL
ASS P AE, gAYt 1 9)9) R FolA obold e el
ol}. U9 & A TAo], 719 A gho] £l WA X
£ % 8755 517 0 elth A% A8 & 50 9 ¢ 5
Ak BOFF A7t 20k v wE W (o] Sol, 1 A 1.0)

R

=

o

4 -
Bol8 Bol Sl 3o MM ). B
° A5 GBS TFE A (argument) 350 2

B[

Jur
<
w (
N,
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HHEEZIRE o|0o|
__doc__ s Bt BAE B+ Yl A F None; Al B »7] 7V
FRrE AEH A =t
__name___ T ol » 7 7V
__qualname__ o A3k ol & » 7] 7=
WA 330 F7}.
__module__ T O H BEY ol E+ (§le 4F) None 27| 7Vs
__defaults__ AR 7| 2 E= (§le ) None S & THE0 /& | 27| 7hs
__code__ AstdH 9 vh (body) & Y= 3= AR » 7] 7Fs
__globals__ o AY HEES 7 gAY ol ths R — 7 A&
571 Ao H B 59 A9 o] E F7H(namespace)
__dict__ Aol g A ERES A= o5 w7k 27 7bs
__closure_ None = +4=9] X} ¥ 4= (free variable) = of] o 3t ol 7] %
AZZS 71 A(cel) 59 FE.
__annotations__ | ¥ o] H o] AL 7}A dict. dict &] 7] = »7) Vs
vletu| B 9] o] & old|, wk3l 7tk o i H| o] A o] QlthH
'return' £ 7|2 AF3SiTh
__kwdefaults___ 719 Fel2 A Jhset et HEY 71 23S 7HR | 27 Vs
dict.
(227] 7V ) otk FAE thF29 A EHRES2 ghol i 2 uf ¥ AAST
S A= A AEYREE Q1 & 5 JEF s, o & 5o 5ol wl e o] H
(metadata) & £ o] =0 AHSE 5 Qth AEYFREE AU & ul&= €98 A A 3 (dot-
notation) o] AF§HTh A T HL & AFE A A9 St S o EGHEE A A3 Fo 3 oF
stk W sk 9] S o] ER| R E = vl Eo] X192 4 9t
S Yol A F7IAJN ARE IE AAZHE IS 5 At ofefol = WH 9 7eS
st}
Ol AE A W A = (Instance methods) A 2T A HAEE= e, FHHaAddael BE FHE A
(B& A8 Ao &) S st}
S5 47 AL JERES: _self. & ZH2 J2"X AH, _ func_ = FF 4
Ay, _doc__ EHWANES HAH (__func__.__doc__ I} ZTH; __name_ < WA E9] o] &
(__func name__ 3} Zth; __module_ 2 WA E7F HoH BEY o]Fo| AU glE -+
None
HAEE 7| e REFF ERRESS 92 5 UEF A DS (EHA vk 22 7] = A D314
%E=th.
AEZREZASA A T AA o) AU Fe A v E AAE, AR F o WA= AR =
FHAY AJEFREE SIS o d £ Th(ohuts I ZFej2o JAAEAE FalA)
A2V HAE AR 7 Sl n A2V AE T3 FH2Y AR ALY T4 AAE o2 H
HEold o, __self  AERREE Aa®r0|d, AT AR = 2 (bound) 3F A THAL E3hrt.
A EIAES _ func_ AEZFEL A T4 AA T
SHAURJAEAZEE thE WA E AR E S 2 2ZR AR A9 vl A= AA| 71 vhs o] 4w,
MA~EAe]  func_ AEFHEZ e A= AA7Fotvel, 229 _ func_ o] EF
REZge A0 AYgstaE g A9 F9oF 22 Aoz F2sie)
A2EbAHAME A7 SR AAad 22 1Y ZHA2YAE AAE 302 H ttE03
o, self_ oJEZHEEZF2 AAlo]T,_ func_ AEFHEE ZHY2HA=T} 7]uES
T &5 AA
A2rbA A AA7E S22 uf, 7[0S F5 5 (__func_ ) 7t 3 &5 £, A 559
Gl FHAJ2EA (_self ) 7FAYETh dE S, c7h 5 £0) 9 BYE 23+
32. 28 AS 21
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Zerola, x7tc g Adadad ), x.£(1) E3E3E= A2 C.f(x, 1) SETE3E=AH
2t}

AAEAHAE AR 7L S A v = AR 27 i%rrﬂ self o AFHE (FH 2 A2E )
EAAZRE FHa Aol th T k. £(1) U C.£(1) S EEIEALE(C, 1) EETEF =
A3} 2o} (£ & 719 .

St AA A A2 A 2] ML AAHAZHE o]EZREE ¢S wult) dojdo
F o3 oF gtt). o] H H 9o, JEGHEE A Hpo g Usta, I A HF-E TE3E 29
a3 H A5 Ht 3, o] WEo] AFgA} A o] Fhrof o s A uk Ay ghof] 93 oF gt
o2 288 AA (28 FYEe] ofd BE AA)E HE glo] g3ith FEA AAE A o] EF
HEA AEA Ao S AFgd A=z ASE A geves A F231; o) HEe g7}

A 8l o] ¥] 4= (Generator functions) yiecld & (yield & & Fx) & AHEdhe U A =& AW d)
o] ¥] &+ (generator function) Bl F-E2t}, o] H g 3 S EotH 4 ol gl o] E (1terat0r) AAE
%E%jz— Eﬂ, 3h4=2] vit] (body) & A g 3t o]l AMSHTh: o]E Hlo]E]2] iterator.__next_ ()

HAEE SE38HW yield F°] %k% A& w72 7t AFHy. 47 return 2 A
AL ol =23l StopIteration A& Y073, o] #H o]l HE vals g9 Zo

oA "o

2 ¥] 8}4> (Coroutine functions) async def S AFR3A AH = 5} HAcE ZFE g5
(coroutine function) 2tal F-Et}. o] 45 $25H I 78 AAE ETth await S
B 238, async with @ async for B2 AFR S 4 vt I F ¥ A (Coroutine Objects) A A<

2=z,

H]% 7] A @] o] €] g4 (Asynchronous generator functions) async def & AF&3|A Aol H &= g7}
yvield B& AFE3H v])5 7] Al vl 8 o] ¥] &< (asynchronous generator function) 2Fal 5 e 21t} o)™
St E S &5 &4 8] 5 7] o] ¥] 8 ] ¥ (asynchronous iterator) 21 A & E8] =4, 9] viy
(body)% A s17] %’45‘11 async fortol|A AH-g&Hrth
H] % 7] o] @ o] E] 9] aiterator.__anext_ () HAEE TE5H oY olHE & =8 F =),

await &0 yield o] ghg AL wj7bA et A d ) G4l return =
Lo T3 ™ StopAsyncIiteration 92 & €2 7|11, v 7] o]H & o= WHEdlE e
2ol =281 At

i f‘é.—r(Bullt -in functhﬂS) W g AA e C -5 SR EADP(wrapper) W e dze
len() Fmath.sin() (math + ®EF W ZEolth 7} Atk A= 59 -2 C Froll 93
@@%D} EL 7 AL JEFYREE:  doc_ &4 AW BExY EE Qe A None
olt}; _ name & 6L/\_,] o]Zo|t}; __self_ +=1None &2 AAAT} (3IA 9t} FES
Ha}); __module_ 27 AHod 3= %% None ©|th

I
U A W] A = (Built-in methods) ©] 22 AFA W 7 Sk
Al 7

2 THE B5olth oo BA A ¢ 371 9l
A2 C 3o Ags = A2 23 ok WA WA= o 8= alist.append() 7} 9=d,
alist = a_/_\_}_f_ 7“?(‘”5}. O] 7:] Oﬂ, ‘E‘—/l: 347] ;ﬁ%‘ OiEﬂ—ﬁ'—E self = alisti&b‘%ﬂ 7“X‘]]§_

dAdEn.

Fe = (Classes) SN 2E = 81%01 ot o] AA 2 HE A A2 A2HAE tEE AR
(factory) 2 & 2 3=, () A EE A A (override) 3t FA 2 FolHE 2 5
Tt TE AAE new () 2 ALGEHIL, gutF o7 A AAEHAE 27]3}3H7] 95

__init__ () 2% AZHTH

Z A A AE A (Class Instances) | 2ol lA _ call () HIAEE Ao zH, Fed A AAEHA
E.ELHELE ulE 4 9tk
= = = =TT A .

25 (Modules) B &2 3to]H F =9 7|24 A3} b9 o]lil, import T(import g Fa) ol

importlib.import_module () F W _ import_ () T E ITESIHPA TS5 F A= IXE
Alzdl o o e otk BE AAl= gAY AAE FAEE ol F Fe Zet(ol 94 g
ANE REAA B HE B2ES _globals_ o EfRER XA, JSHARE 2L o

29 Chapter 3. E-'"OlEA E%
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gy et 23 2 HEHAT & Eo,m.x Em.__dict_ ["x"] & 2} RE A= RES
27183t AHSE T E AAE 20 YA G (@ 2737 B Z 8 gleng)

ANERE UYL EZEY ol gAY EE AL & 59, m.x = 1 2m.__dict_ ["x"]
= 13 2t

g gojg (7] 7h53h AEYHESE:  name 2 EES olFolt}; __doc_ 2 EEAHY
TAE = §le 4% None o]t} (8l &% &) __annotations_ + EE9 vl E A 3tHA

SR AT ol cHolHd EEFe g file 2 REol 2rH 319 AZYolrh AFH
3z AR AZHUCEEHR Z2 U FHY BESNAME__rile olEF
k=t - 2Fo] B2 €] (shared library) 2 7 8] 52 02 25 =4 RE9 AL ¥

5597 A olEdHES: _dict_+ g9AYels EAHE BEY o] & Fhelth

CPython implementation detail: CPython ©] 2 & ‘91/# Yel & vy dEel, 9 o & =
ZhdoldBets, REol AFZE glojyd BE gAY vtk o] A st ¥, 9 e &

AP AU 92 E AH o] ot U2 & %% FhobFof of gtk
A&7t 4 o] F el & (Custom classes) AH-§-2F 2] S FE2 B Fex Ao df 2ol s Atk (S e~
Ao AM Fx). Sl 9 E R '?fﬁ% ol = Aeth FHLAEYRE X+ ol MY
g et 23 = ‘E‘i%%]‘% o & 50°,c.x=C.__dict__["x"] E HIAHAT} (SIA R o] E ] FE
HA2othe thE e dgste OC]FH 7FA] 2 (hook) ©] ITh). A 7oA o E]RE o] Fo] LAF A
o, olEZRHE 7“"“%—‘?— = S ALHET o] RE FHA A2 C3UAE A A
(method resolution order) = AF-&-5F=d), I‘/]-Z Aol o Ky Igarg 2 ]% 12]-0] o} = (diamond) )

As FR7F EANHNE Sut2 A 523tk J‘r°] # o] AE-3h= C3 MRO ]| &3t & ©f AFA S 82 2.3
v 3 of] HEH B A https://www.python.org/download/releases/2.3/mro/ of| A Zto}-&E 4= At}

When a class attribute reference (for class C, say) would yield a class method object, it is transformed into an instance
method object whose __self__ attribute is C. When it would yield a static method object, it is transformed into
the object wrapped by the static method object. See section T] 2~ = 9 E| 5= 31 5} 7] for another way in which
attributes retrieved from a class may differ from those actually contained inits __dict___

SesofERRE YL 22 GAULE JAT R, ofH FPE Br Fehno gAY E
A= el A & g

FHx A= ZH2A2HAE SHFEF(OIE R 22 F AT E Heh.
EF AEYHEES:_name_ 2 FH 2 o]Fo|th __module_ 2 FHATFHH BREY 9
Eolth. __dict_ = Zd2Y olF FUHE AF3= “’qﬂﬂr/},_bases_ =R EYaESs
Adste FE2olth F 1B FelAa EE o yehvs €A E X3t __doc_ 2 F#: 29 Y XL
o] A A2l H ] 92 ™ None O]t} (& 5 U+) _annotatlons_%%?ﬂiﬂ vt & Al 351 A
FHE Hs o ol d 2 E2 gAY T

ZHAJAAHA (Class instances) 2 A2E 2L A AANE SEAA (HE B s A S
202 H AU EE T E o5 3 e, A EYREE 2T u /Mg WA A=
Xolth I 01]*1 AEYHEZFRAFA 43, A2E A9 a7t T o] 5 AJEGREE 2
Rod, Fea EGHER FAo] ALHT whek A Feja JEYHEZ AFE A Ao T4,

__self °oEgREV} O‘/‘E*"o] A2t wAEs HEE T ﬁEH‘%‘ HAZel s A=

AA 3 HEATH Ao (AR A9 =8 2~ (Custom Classes)) 22 Hel ZPAg2HeE 92
AEGREZIZFHAY _ dict_ o A A A =S U= DP—E— Wy o] tf A~ = F ?%3}7]
Ao L2t ek FeH A A EREE HAR A ¢k, FE AT getattr () WIANEE 7HAH,
23 E UEA 77 8 L HAEE TS5
AEZRE I A= Adad 2 gAY E AT R, A3 Fel29 9 E A= g A e
= Nl S o Ea v e setattr__ () ojWvb__delattr__ () MIANEE 7HAH, JI2EH A Y| E
7JA S Al 2 A EES SE3ITh
olHl 53 o] FEY HAEES VA Y, S AT AE AL A, vl F ol HE 4= 9tk 54
HA = o] 55 AXHE Het

32. EEE AS 23
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O 420 (el AL ket A sieh 52 A7) = AR A8 ek 5 A E P ol
A A

EFERRES: __dict_ £ oERE UMY __class_ = d2d29 P20t
]

=1 o] t}: open () WA 84, os.popen (), os. fdopen () T
(22, otut: & ﬂ $RESC] AFee thE T EolUHAES
sys.stdin, sys.stdout, sys.stderr = JAEZZEH & JH, &3, o8] 2EF O

519 AR So|th BT HAE REE Gl fo. Text I0Base %4 e} ~o] o5} 4o ole)s] o]

S mEh

W5 3 (Internal types) QIE]Z2]E]7} W H A 08 AMESh= 22 P52 AFEA A =S H T HZ 2 EH Y
= ) S

UIEH H ol A ol 5] Aol= A

F.& A (Code objects) T = A A= nlo]|E 2 7 5tY H (byte-compiled) 24 3§ 71538 uho)l W T =& e}

W—Eﬂ A H}O]E SIS E}—T’—E —‘T'—{ji‘—)r- T AR e} &4 AA| 7ol = &l 7} Aok T4 7—‘.‘Xﬂ—

S YA R o7 Fxstal YA T TE AR = o]H

‘3‘1“ (context) 7‘1 A=A 2 D]— T3l 7]E J 2R E o] S AR o A A o] YA T = AA o=

E0101;<] T} (A 3 Al ZHoll Al4be = FEES UERW 7] wiZolth). T Aok 2], ZE A4l
Edo|a 7hH AA Sl thst oj™ %EE(Z qE2 3 7‘433‘:) Z-31 QA okt

EF 7] AL AJEFHHEE: co_name 2 9] o] F0]t}; co_argcount __,4;-(] o]x}c (7]
Bitel de dAEE THETH 9 7H—rr/}, co_nlocals = L7 AR SE A HE4E (AR}
S Z¥IH Y Nt co_varnames £ A F LSS 01%% SRS %%O]DP(OJX =9
o] 5ol WA L-&1}); co_ Cellvars ‘; ZHE Td4So] ARJFF= A HLEY o]EL FT Y
S Zolt}; co_freevars & A-F W5 (free variables) £9] o] &2 %1 9l= EZo)t}; co_code
THE = HY A IS L]—E}\/Hb FAFE o|t}; co_consts = HFO|E F X7} ALE 3= ]
H2e TR FEOITH co_nanes £ Mol E TE L ALS AL o BEE B A REIh
co_filenane & A5tH 7= 8% 3| o § oItk co_first lineno & B2l 3 WA
Z W3St co lnotab 2 Hlo]E FE A YAEZ=HITE WFs=HS Exg R AdFY3H
%}\—O]E}(X}’q}“\s—]’ W& O] Hzglge 2~ FEE 74‘_—17_3]-3]-) co_stacksize = Q23 2= 9]
St M4 S EGTh: co_flags & Az B ole B Ze) I (flag) S A4 AT

freolot.

The 3} 28 7t 0] co_flags & Y3l AoH o] th: 47 7hH A4 -Ax] o122 Hlo} S o]
7] Y&l AH8-5 = *arguments ©H & /\]-ﬁa]-ttl B E 0x04 7} 10] Et}; oo 7|9 o=

ol 5 o] 7] Y& AF&35}= **keywords B2 AFR 51 B E 0x08 o] 10] HT}; B E 0x20 2
F4oh A dolE Y wl 29 E o,

T 715 A (from _ future_  import division) =3k I = ZAH| 7} 54 7150 4
Sl A 50T T A S A 150 ot iams o] 9] &8 A} ebel: G ot F A

division ©] A 3}5 Areoll A AL E Y 2™ B E 0x2000 o] A A =T} H]E 0x10 I 0x1000
= A WAL Fho] A A AEH ATt

co_flags o THE MIEE L ¥ AL 915 of k=] of ek,

ke I = AA 7L g8 YEFATIE, co_consts o] A WA FEH2 A FAE ol AY F o H A
¢} © ¥ None ©|t}.

Z )Y A (Frame objects) = & & A A= 43 7] I (execution frame) = L}EFH T E & o] 2 213
of 34 4 At} (ot E Hah.

55 7 AG oERES: £ pack 2 o] 28 Ze g (EEAUFeR) S 7t AY
]ﬂ] /\E“-/] Hl=ho] 217 None; £_code £ ©] Z# ¢ °ﬂ/ﬂ AP = F= AA; £ locals & A Y
WS 235t /«}J‘lﬂ gAY e; f_globals + A M50 AAEHT £_builtins &
U744 (intrinsic) ] S50 A2 HTH £_lasti &= A &3 Hlo] E I & 9 & (instruction) S A Z 3}
(= AA 9 vlol E :’E TAE ol o sk OLH‘C‘—/})'
T 27 V5 oJEEHEES: f_trace &,None ©] o}JUH, Zt & éiEé%/\]Z}Qﬂlﬂiéﬂ%
5"\"4'(1'43%7401]/‘% A& ")r) f_lineno + Z#H Y9 6““ St — Ed o]~ g (f_trace)

24
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E #j]o] 2l 7 A (Traceback objects) E & o] AX| = o 2] o] ~€) EF o] A& UEPATE EF 9]

(&3 71 vpe 2 ol A et 7hs She). B ¥ 7<= f_lineno
E]— 49] Set Next Statement).

frame.clear ()
ol MNEE ZH do] & A G fpEol et BE F2E A AT} E3, ek 2 Qo]
A g ol g oll £5td, Al o] B 7} 5 & A th (finalize). ©] 21 =& A
g@%ﬂ%ﬂ&%@’wﬂws%%wﬂ%@@ﬁzﬂﬂ_a%%ix
).

ukok = g o] & A3 ZFo]H RuntimeError o 2] 7} ¥HA) 3ttt
WA 3.40] F7}.

WA @A S o] 2M o] ol Edf o] 2w ARE A ek 9 Al 7)ol ol 1,
dlo] 28 T2 2go] AHET 5 9tk (ry &AM A2 sys.exc_info() 7t EHFE RE A
WA G2o Qiek. m2ago) A AL A28 AT A RE A, 29 2o 2k B oY 2

Edor (H7)EA =Yg o) EdH}; wek gz g el 7 38 o] ¥, sys. last_traceback
O 7 A& A Al AlE- 3ot

DAL o9 7} AT o) E o] ALk, 9] el 7 & Robd Y AE S H gL ), 22
o} 7},

5597 A8 JEHHES: th_next £ 29 Eg o] 29 thg oA (9 7F 2 Z e ¢
HW‘EEE) o] At th& TA 7} 91 2 W None OlE} tb_frame 2 & Ao A 2] A & Yot}
tb_lineno &+ 97} ¥ = .4 WSS 2t} tb_lasti A& nlo|E T = ¥ 718 71t}
gkek of 9] 7} except & o] U finally H o] 9l try wollA] DA E W, & WS o} Ed o] ~u o] upx)u}

™ 2] (last instruction) < Z & A AR 9] & HE 9} t}E 4= Qrh

& g}o] A A (Slice objects) E&to]lx AA = getitem () HIAEE 93 &efo] A5 YERATH

WA S slice () 2 e 5 Ut

E4 97 AL oJEFHEE: start + 3}k (lower bound) ©|T}; stop &
step & 2F] grolth; ZF gh2 A =FE 7§ None |t} o] o] EB|REE

ol A e e HA=E A AT

slice.indices (self, length)
o] i == stuhe] A At length & REoba] Sefol & AR 7} A o] length Q1 Al @20 285
Aew 2 "E} |20 i3t A HE AL Al 7Re] A g A" FE2e s2ETh ol AdE
2 27} start 9% stop QB 29}, step = SEho] 28] A Egto] E (stride) Z o] th A =FH LA U
HAE old A A2 AubAQl Sefolag 22 o= o A

5} (upper bound) ©] T};
ool ol & 4 Ut

&
[e))]
=4

2 €] ¥ v A4 & 7 A (Static method objects) ~E| 8 WA= AA = Yo A Ayt st A& WA=

A2 WA HGE PAGE PR AT, AdD AN AL e Qo2 A, 05
A8} Aol A EE Bl ach AT Y MAEI} St 2ol s QAH AR RE 28w A4 7
AAZ Fe5e A2 S8R Jd AA| A, thE ofd ¥iste A5 A k-2 AHith S+
AAE 1g8ets, 28 g WA E AR A= ZHEo] oty 2H g wAE AR = WE
staticmethod () /‘“ WA 22 =)

& 2~ W A = A (Class method objects) ~EjE WA= AR A, Fef2 WA= AR A ofE 4

A =eifted, 2dag S Q2022 7Y I AAE AdE Ao H3tE &k 19
Z3| oA Zel = wA = AR 7FF S Aol el A= A (AFEAF B 9] WA = (User-defined
methods)) oA At S 2 WA= AA= U7 classmethod () FAAAZE THET]

Hl

M

0k
N
O

25
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Fas 58S o| R HAMESS FAYToEN 5HS Z (A ditolu dd ol &efold 22
of o3 Al &E = oW AAES TFHET 5 AUt ol A o] ALA W 2 (operator overloading)©l] T gt 3}
oM HFW A, Fe a7t Aol Askatel thal 2H7] A F2E YT ¢ Y EF STt o & E0,
FPATL_ getitem () o]k o5 HINEE 7§9/]5]-_’11,x7]- o] Fefxe ?liﬁia}tﬂ,x ] = o=k
type (x) .__getitem__ (x, i) & &53otth AdFH A+ AL sta, @3 vA=7} x%_,]ﬂz] &A=

] AALE o9l E Yo7t (EE AttributeError b]—TypeError).

S5 WA EE None 02 AAstE A2l dAato] Al g A ket AES 7HeUth A& 9, ek
STt iter () ENone o7 AAH3H, Fas O]Eia Eo] oyt mebA o] "ol iter ()
£ 5251 TypeError AU (_getiten () & OB AEoRA k)

YZAYE FH s FH2E FIT v, B2 23t AAo To] 5= 7AW 38 3k= A o]
Z 83tk A& £0, 019 /\]3‘4/\“ 7N 5‘%%% A= Anoez s 2 528 4= 9t} A Aa}oli%
A= 2L o) o= 4= 9t} (o] ™ 371A] of| = W3C 2] Document Object Model ] NodeList Q1] 3] o] AT})

3.3.1 7|2X0l HAEOO|A|O|M

object.__new__ (cls[, ])

’xﬂ"cls/l /‘H A2EAEUE7] Y SEHT _ new () £ 2HEY WS (ZEA A A3
otz &= S AF-fh Ad], A AR AAE TS AL s ‘ﬂé Ao FEA7 AEE T YA

°1X}££ 7“7<ﬂ *“ AR EFH2 ) AEd AEolth __new () o 9 2 A AA 2"
2~ o]ofof ‘GWr(l"i cls o] A~E ),

drA < :f,"_&]‘\? super () .__new__(cls[, ...]) ] ABFJAAEES ALt PHoE 75

E’EH"J () EZEAA AN A2EAE BHE T, E8F7] dofl 2R3 A S 7S}

WeF  new () Zhds & A28 2E EHEUW, A A2d 29 inic () WAET}
__init__ <self[ o) AR EEFH e, self © A da"dao)a, YA AAES . new ()

= Aud A5 2ok,

WoF  new () 7hds 9] A2BAE EHFA ow, A Aa” 2] init () EZEHA Y

A

l

__new__ () =FZEW A
UAEF 3= ol AFS ST 3t /\F"LZ} @94 H e oA e *é% A
Zp ARS-H T

object.__init__ self[
__new__ () ° &3l

b
2l AA B F7) Aol EE AT A
Se Zes YA ED

2 Agd Aotk wekH ]i a7t inic () HINEE ZE3
ini HAEE= ol A~ H
3}

o™

AT, B Fej29  init. () E5 g, d2"E oA Woj A Fej A7 A A o= F
To] ZutEA 27|31E & g4 3] &17] 98] WA A o2 T E35) 5 0] oF g} 04]2 =0°]: super ().
__init_ ([args...]).

AAE V= _new__ () & _init__ () ZF FHSFIAL Y oBRE (_new_ () & HEIL

__init_ () & 3A& ALE U] =R, __init () 7}None °] 2|9 gg weFd AP

o TypeError & 4o 71t}

object.__del__ (self)
AAB A7) 57 H 7] AAe] AT ol Qo)A i (RAZSA) HFH A2 BAr) wop
H 1*33H/\7P_de1_() HAEE ZE ok, A4 2] del () Uﬂ/ﬂc T, B2 = o

2 __hash () __iter (), _reversed (), _contains__ () WAEEo] o]& Ao 3 E5¥3 A £t Ytk
g2 A =E 3] TypeError 2 9.0 7] A2 T2 None ©] Z&]Eo] ofmz 28 AMo|r}.
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(A3 A= FAH) __del () HAZEE 2B R YR ANZ L FZE BFOZHN AAEHAY
8 AAAD 5 ek ol A4S A L8 oleky LET HRE AAA N D W o1 () o] T
WA Z2 TEE A= T30 el 2o} A CPython +8L & g AW S &3t}

JHZEE 7 RS o o} A dollle AASl A& __del () MIAES TE0] BHAE A
%=1t

ZFT: del xE=AHFH x._ del  ( o} — ool 9= AL x o FF 3] 4 (reference

)
count) & S} 7 A7) 3L, Flol S A

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 ()2 (LYY 2HEA) LYo FETAYEH = TAZTEE FUTE __del ()
o] 2L dojolstAYTE B2 AYS EFH,  del () S AP Y5 =
FE7FAEE o] v] AA Y& = J oz WA AFEfof wkd 4=

c _del ()2 QEzEE FRI o AYE  9lvh. A3}
A (2 28 28 7F ol v AA= AU N ]
7

32

Bk 7 A AR S I T BRI EAAA BT, del
AR, QEEE REE] Yobgl £ % F43 She vl =50 2 % k.

object.__repr_ _ (self)
repr () W ol oo EEF o] AAY (P A A < (official) ) FAFE & & Al Abgieh, vhek 755ttt
W, o] AL 2L (ARR DA Fod ) % 2 AAE AR BE 5 k= 12 s 8 BAAA Y
Hojok gttt 7hedhA tid, <., 22 Ue A%...> FEH AL S EF oF St vk 2
WFEA] EArolojop dbnt. bk S e vt st () ROl __repr () AT, repr ()
© 2 Zes AzEag (uF A A (nformal)) FA4E EAo] 7 w] A-SF 5

2

o) AL £ ¥ ol AFEE 7] w ol Ealo] ERA ANE B WA A B 20| F R
object.__str__ (self)

str (object) & WA &4 format (), pr )
E= 17 A4 A4 7Hest 2E 23S ALbsioh vkgk k2 = A] F 21 E A A of oF gt
ol MAMEE _ str () o] 2uE oA
object.__repr () ZTET}: ¢ HE s}t
W3E object o] YA 7|2 TR object._ _repr. () = ZE3ch

object.__bytes__ (self)
bytes ol o] &) S ZE5 o] A9 vio|EE 8-S AALST) kS -2 WEEA] bytes 2 A of of St}
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object.__format__ (s

Q

If, format spec)
o, =9 E 2L 2 ¥ 2 (formatted string literals) &) A 4+3} str. format ()

format () W73 34,
%E]O% AR (ZHHY EXE IS TS| AT} format_spec 012}—L?—ﬂ“

H A = of| o3 &

I SHAES 2T5t= EXLEolt). format_spec QAR AL format_ () & FHS= &9
o, i E Fas 2GS WFF Y stUE A DAL st 29 54 RS AHS
Cign

£ vl ol 8 Al = formatspec £ 31 61H H ok

W3 g2 W= A] E 2} o] of of S

WA 34004 M object & _ format__ HA = AFAL, Wl F21F o] o} 9127} A= W TypeError
=

object ne___

object gt self other

object.__ge__ (self, other
ol AEL &9 (FTH & Hl AL (rich comparison)>> A= AR 7159t WA E o] 5 7HY] #HA =
R Zoh x<y = x. 1t (y) EEZE8hx<=y v x._le (y) EZTET} x==y Ex
_eq (y) EEZEdthxl=yEx._ne_ (y) EE=%Uh x>y Ex._gt_ (y) EEET
x>=y £x.__ge_ (y) 2T}
FTHSF L WAHEE —75—011] SO AA A BT A4S FAA e L°‘ X]—(singleton)
NotImplemented & &8 & 4 It} #He4, AF A v False True Z# &) AT
ol HEEoE FY ol HE F & AXR 7} =2 B (Boolean context) (o] &

oo . )

o if %91 Z 7)o A A A& 3ok3t7] 918l el Wil bool () &

=
NNBEAHOR, ne  ()E_eq ()
RYA

i £ 3 &3 T NotImplemented 7} olyetd 2 235 AR =t}
U3 A4 S| FFE AR BAL Yek oA Fol, (xcy ox xey) T HOIHT S xeny I}
Fd de= gk 6}»}4 NE ARz HE o2BA NS AFoE u} o]y 8 W functools.

total_ordering() & H WY %D]-

AREAF A 2] Wl AAbAE A D stal M 712 AR 5 Qe Sl A Vs AAIE e Al 3%
27 T8 W&ol __hash () o BT Fo] Y2

ol MM EE U (FH AAE A4S A P3HA| FAT L2H AR A LT ] AHEFHE) F
A3l HM o wE gloh; thalel 1t () 91r_gt_() = /HEPJ FARS Aatoly;  1e () <9
ge_ () A2 AR ditet) () B A2 FHAE Adato|t}; vk
*JXVMED}EWH,E%EM Aol Ar A1,

N fo &
al rﬂ.

iAol Wol A 7 A aAe] o) A7k A
2 3 4 AFe] S8 W o] S M=/ Th 18K o w AT 5 A e
7} =t} 74 A B Z @) A (virtual subclassing) 2 17 & E #] ¢F=t}

object.__hash__ (self)

W7 34 hash ( E‘rset frozenset,dict & Z-23|A S A& A2 Wl tf st A4t A EH
__hash__ () £ RZFE dF kgt Zotu vuE & AA 5ol 22 H A ghE 7HA oF St *éé‘”&
S7ETh AA 9] vl e /\P*"—Q = ﬁi‘é RES T éﬁ‘}i,lﬁ%ﬂ A FS ATz 8 4ES

A S A= AL AdT) o2 =1

-

rUI
o
2

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

Z3: hash() = AA7F ALY _hash () WAEZ S F+= kS Py_ssize t 9 I7]|2 A}
£ T} (truncate). ©] Z1-2 H-F 64-bit W = o] A = 8u}o] E 41, 32-bit U Eof| A= 41}o] ET}. vheF A A 9

__hash__ () 7t A2 B2 HIE 378 ZE WES Abolol| A &7 ALg= ojof g, & A4

28
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ENA Z& A oF gt} o] F A B 4 WH 2 python —c "import sys; print (sys.
hash_1nfo.w1dth n o]t}

Rhek Zel } eq_ () ERSA ¢FoW __hash__ () A B A Dofop ek weF__eq ()
S AYBAT__hash__ () & B A de=vhd, 1&491 AR e 34 7k A del A A8
Sith WeF S AT 7P AA S Aot 9l ()& 7A%™, __hash__ () & FAFA

Dolof sl=dl, FA] 7Hs 2 A EL] 13 0] 7] 9 oHAl%bﬂ EHEE L%L?F}El 1 7] w] & o] o} (qheF
AR 9] A Fho] e, Z5H S| Al ¥ 7 (hash bucket) ol 1A o}).

AHERF AR FElae V| EAHOR  eq () 9 _hash () MINEE
el & A9 skar) ZA] }D]'—T—’ WA E 3, x.__hash_ () £ AA IS 585, x =
v @t hash (x) == hash(y) 7t AN AHT S Y= %JD}.

_eq () EAMRBYSI __hash () ERBYSA ¥= FWAE__hash. () 7k None
Aok FeHAY _ hash () Uﬂ/ﬂ‘:ﬂNone o, ZH A A2 AE= TR I ] A FES
A2 0 TypeError & Y2 7)1, isinstance (obj, collections.Hashable) &
Al 755 Sheka ke 44 B o

WOt cq () B AANGRE ZA2ARE FAHLERY  hasn () o] FAL BHUT Yow
SlElZ BB Al WA S 7 o]FA A A Fo]ok st} _ hash_ = <ParentClass>._ hash__
WeF eq () EARYEA G gaﬂiﬂﬁﬂ/\] AdSAFa 4 oH, FHl2 Fool __hash_

Nome & EESIOF STk A hach () & A% Fol A Typebrror & QO 7E AP
isinstance (obj, collections.Hashable) TZ°] s]A] 7}=3ftta & QA S},

¥ o [o
>
o

e
B
~N

bytes datetime A5  hash () 254
]"‘4 ZE A2 Yol A HeHA g o' FAHA
A A

Fl o] 2 oteo] ¢ A5 (worst case performance), O(n'2) B3 %, & &-8317] 93 32 24
9] &+ A H] A A X (denial-of-service) & 2 o] T 3F ¥l-o] & A| & 3}7] 9 8t A o]t} AHA| EF

cert.org/advisories/ocert-2011-003.html of] 9l t}.

Ul A 2 99 o2 M3 59 olg o)A Ao dFE Tt stol

A= A k=th (28] B 5 32-bit & 64-bit Y E Alo] oA & ThET}H).

1

¥o rfx
o~
lo
it

z
=
o
2
é?:, 7
rlr
2
N\
]

o
m:&‘
-|>5'L

i

oo 4T M, o
rlordkrlo nek
o &

a
m -

i

=g

—t
o 1Y
Z
=
0%
W)

O>~

oo o 0o
>,
2y
1o
rE
oX,
r
rg
2

o
>
2
"

1l ol

PYTHONHASHSEED

N

] kT
o

k

o

WA 33004 WA A F 3}
object.__bool__ (self)

NEHO= 3

mﬂ

rlr

d3kd o

=gzt 74}\]—9,]-LH A% bool () AL Y3 TEH T} False U True & 85 of 3tr}. o] WA =7}
o= 2] ok AF, B o O‘E}“ﬂ len_ () o] ZZ&H o], gkol 0 o] opH Fo= OL@‘ gkt vhek
STt den () F__bool () BF RBYSHA e, BE A AE Fo g HFHrh

3.3.2 O{EE|RE AUMA HAE{OIO|A|O|M

Sl A2 o]ERRE F2 (7], Y37, x.name = AHAI8L7]) 9] o m| & WA 817 S8 ok

ZEHAES] Fod o+ At

object.__getattr__ (self, name)
7R oJEFHE AN AV AattributeError 2 AWM S o] SESHTH(name o] JAA2HA O] EFHE =
self o ZHY 2 Eg o JEeoEZHEVo A _ getattribute () 7FAttributeError &
21 7] A1} name = 2 5 €] __get__ () °] AttributeError & 4o uf). o] HlA =& (A419)
AJEZHE S WSSt AY AttributeError 99 & 4o Aok ?ﬂ-l‘/},
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HAJA HAUSE Sl AEREZMLAHAY __getattr () o] TEHA &5l Fdl of e}

1 A&

171 &k, 2 A SFA] koW getattr () 7FQAE®E 29 THE ©f
| W&ol 7| = atch Hol= AAa's W] F, ofH FhE A2 o
Ao ZA (Ao ZAES th2 AA o deoh AT Al AAH 22T
AN 2E AA R FH 8] 22ekE ol tisli A= obefioll e getattribut

%Mo o 1o
N ©

-

32

*

2

m

A

S

m

‘(D
=
=
i)
i

object.__getattribute___ (self, name)

2 A2H2Y JEGRE IN2F FHS7 A& 24 glo] aEdth e
27V getattr. () = @A FHSYH, __getattribute () 7} BAIH O ®E T &AL
AttributeError & QO 7| X Q= oA _getatr = ST EZHA Y=rh o] HAEE OJEZHE
o] (Ae) & S8 F A AttributeError o€ & 4. A o gt} o] vl X = ol A 3k A7 (infinite
recursion) 7} A8k A 9] 98, 2 AA VG B o o ERE H 7] A8 2L o5
wolx FH 2 YAEE TEF oSt o & £9], object.__getattribute_ (self, name).
F3: oo Eol g Aol 9B A4 TE0] ARE 54 MAEE FEFE oL of
INEE AR A G 4 Yok AA G BES S5 w4 = 23] o A hE T}
object.__setattr__ (self, name, value)

AEZRE ti§lo] AlxE uf SEHTH REAJA WAYF (5 A2 gAY gk Adste 2
4ol o] A o] EEHAth name & ) EBR{E o] 5| AL, value = LA o th Y32 = ghelth
__setattr_ () oA ALFDX EFFE thAstH L T uls, 22 o] 52 wlo]s Fe o] wA
EE 5EFoF gt o & 59 object._ _setattr_ (self, name, value)

__setattr__ () FHIRIA T AEZFEE tf Y3t thAlof] 2HA| Stet 0] 212 del obj.name 9]

AAl dir () o] TS W TEHTh A/FAE S8 A TH dir () 2 EHE A AL E BRER

1o

EEFCIEYRE 44, 229Y 5) S Hrp ANSA A4 AW, wE AA _class_
EZHEE types.ModuleType & A H Fe|az AT 4 Q) o :

it
il
g

import sys
from types import ModuleType

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

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

setattr(self, attr, value)

sys.modules [ name ]. class = VerboseModule

rﬂ
o
ot
o
=
20
AU
|
td
|
=
i
=2

A BE__class_ AL AEIHE A& FES AHE S 23] 9
5 A HA A AN A (RE WO Tl o3 A 2o At BES A g0 3 F2E E5 ALY

N
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(

£ A gk,

0;

WA 3504 HA: o)A class REE AJJEZHEV 7] 7t55

Cla3EE #8517

oS LEHAEEL 3 ¥ (descriptor) 28 22) &) QA2 ATF A G2
(owner) e 20l ST Wit A g A (HA2IHEH 2 Zef o ﬂ’dﬁrﬂb‘rl HE Zs F sk
gyl glojok dth. oo oo A, (JELHE) & olF°] &2 2WHL2 __dict_ 9 7=
AHEE T YEJEFHEE 718 7Ith
object.__get__ (self, instance, owner)
SHAZAL (AL AERE AA2) 1 L B2 AATAILEL O] £ HE A4
EZREE Hotel L T uf TZHATE owner & F/d AFA FANATH WA instance + I E R E

27k ol Uha 9 A2 0] AL}, o = HE 7 owner & 530 AA 2 5= 39 None o] th. o]
A E= (A4HE) ol ERHE S B3 \/]-AttrlbuteError 2] & g o Aok Frh
object.__set___ (self, instance, value)

A2FA ZFI 29 A2E X instance & AEB|HEE AN Frvalue 2 23T w] SESHC)

object.__delete__ (self, instance)
DfAF SN2 A" X instance 0] O E B HEE AHA|

object __set_name___ self owner, name)

G2} 22 owner 7} SO A w] ZH T o] A AP E 7 name o B J= Ak
WA 3.69 7).

]

Fof T = H

oJEg]HE _ objclass__+ inspect EE & o] AA7} FoH Feh2E A Qe+ A2 = 314
(o] = Ad3 2A3tH T8 U FHa A EYHEY “3“/\]77— O]EE’\E‘M#(introspection) S 24
Ath. EHEY 73—?—,33 HWHH ]O]X}Oﬂ FARAF(E=AE FHD) Y AT 7| A 8+
7te] 2 4 A Th(E E9], CPython 2 CE 3 H A4 Z] ¢F-2 1 A] = (unbound method) o] ©] o] E 8] &
/gxqts]-u})_

mm@m
t wo 4y L

ClA3EE S&3517

dutA o g2, YArayge = (2 F 3 52 (binding behavior)>> = 7H AR ol EHETH oEZHE HA
27} Y23 Y E ZE E Z (descriptor protocol) & Wl =S & Al AT} get_ (), __set__ (),
__delete_ (). o] HINES F stvets Hojw o] glod, gaa e gta FETh

OEZHE AN 29 7]%%?—%‘0 AR 2] MU 2|4 o E EIHE‘S %’JJ_, 231, A sk Aot & =

a.x=a._dict_ ['x'] A AZSNA type(a).__dict_ ['x'] & AA type(a) o HE ZHAE
AL st Hol A~ ZHAES 74?(1 7h= g3l 237 A"

2, ek 23] % ghol taa e WA=E A AX W, sto]H2 7R g2 Al t A HE v
HEETET 5 Stk $4%5] B20) ol = A A oA ol YoltheA L of® H2a g WA=

Eﬁgz S A et 2

A 23 (binding) 0] T}, a. x. o] U] AAF o] 2FEH =4 = a o Wt th2T:

2 M 2D EAE AF G AR E 55 ARAY REA U2AYE HASE AH 55

A AEA AY AA Adxrdro] A3, a.x = olH T2 HBHT: type(a).__dict_ ['x'].
__get___(a, type(a)).

U223 Sz APt A xE0d 2E

fu
)
riet

SE T A, dict_ ['x']._ _get_ (None, A).
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Super 23} super 9 A2El A0 A3sH, A3 super (B, obj).m() < obj.__class__._ mro__
E A A BHIE T3 ol Yo+ ] oA ZHAAE FHE T oHBA YA HHE T &8
A.__dict__ ['m'].__get_ (obj, obj.__class_ ).

AaEs A9 A9, HaadyH 359 —(’r*‘itﬂ—t— o A3 HE wA 7L H o= o YA ol wfhek

g2t Y23 Hde e get. (), _set_ (), __delete_ () Eo]JH ZgogE AT 4 Q). whoF
Aiwtfﬁgﬁﬂaﬂ%%W@QEQ%EQNC§ZWQ{MﬁéﬁdﬂﬂﬂﬂqmﬂmﬁOV}
U2aygy AA 2H4lS et B UA2aygey 7t sec. () oY __delete () T A= 3YUE
t} A o] 519, o] o] E] t] A 3 ¥ E] (data descriptor) TF. £ T} A 2] 3} %] ¢k=r}d n]d| o] E] t] A 3 ¥ E] T} (non-data
descriptor). 25, Hlo|B YUAIHE 7} get_ () I __set_ () < BEF AY3t= WA, v|dl o] T A3
HE = get () M= ATTE  set. () F_ get () o] = HIolH HU2IHE = o]2HA
gAU e el 9= gholl S e wbdol viglol 8 A HE = LA E T A9 7 ATk

Jfo] M WA= (staticmethod () £ classmethod () & X8| A) & vldlolg ta2a HHZ LA
AT DAL 4 ALk, 1AL A AABAS 22 2 o2

o] Wj &, AAHAEHAEE Y E A

AAHAERE=UE FHS IS F IEE vhETh

property () &4+ dlolH g2ageHE FHHAT o] wf &, A" = 2 5 E (property) 9 &3-S
HAT 4 gl

__slots__

_slots_ S (ZEFHEAP) HolE] WS HARog HA
FE Ee A = 3 _dict 9+ weakref B AFZ
_dicr_ & A3 ol vl s doke £ B 4T S Aok
object.__slots
o] Fejx Mol Adadro] o F AEHE MRS o] L AFHE EAY, o aaa £ (iterable),
%4%4M%£ﬂﬂ°%$‘ﬂ_ﬂm 2 AAH WS 52 918 F7hS o oFatL, 7F Alad 2w
_ dict__ 2} weakref _ 7} TS

T (Cslots__ o) BA RO AASFAY Rz
S e Bk,

Iy
_%
rTr
Y
tjo
L
rlr
O

__slots__ Al20| &5t =E

o _slots__ 7} e FN2EAST W, A2 _ dicr &} __weakref _ AJE T HE = G AFHT
o _dict AFT7FPOoBRE AN E slots_ Yol UEH A 2 A HEE AT 5 gl U1EH A
H>WrHoR tYgsty i stW AttributeError & Yo Xth ek A0 7 A U4E O Yot
Zlo] Bastttd, _slors_ AR FAG AlA20) ' __dict_ ' & FUHeTh
[e3]
HA

lo

g2 slots 2 AYFE ZPArE AdAEHA

o Q2®E AU}y weakref WS 7) | oFok
Forst % 2o BT, slors_ A A BAA XA 20

(weak reference) & A|-Q3}A| =1} ¢
'__weakref__ ' & F7}S}

(2
_JO

« _slots__ = Zt R ol Uit AT YHEE B EE A 08 FHja pEA FRATHH AT H E
T4 OP 7. ABRHo R, FHA O EFYRHEL dos_ 2 YA A2AHA AL ELS 3 7| HHS
A EHoz A 5 Qlth 22 oEREE H2aHH Y Ye FE = gt}

o _slos_ AAdeo® A% F= a0l Aojd Far AAHA ek FEIFAAAST _slots 2
A4 :'?41"01] AlsArt. sA R, A4 B Fe T ARl e slots_ (M E F 71 = AT ] of

3th & AR =vbd _ dict 9} weakref_ = ZFA T}

¢

s gUATb ol Bl A o o) H1E oS3 AL 05| WARE slon_o AIATEER, vo]
Sejart BB AL QAT S Gl Jut ATk(ol 2 SAARRY OAaYHE H4 £3)
e 9L ol h. o AL =2 IRS A H A F Aej= WA Dk veolE, o5 A 37

S8 AAFF71E Aot
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A

* int, bytes, tuple I 22 (7}H Z o] (valiable-length)) &) W H &2 ASste F 2o = 24
Ql_ slots__ Tk A FH Th

o slots o= ExY o]l o

kD
v
e
o
=
A
ok
o
X0,
o
=2
o,
bl
12
>,
>
ofo
ok
4>
X0,
o
ok
=)
=}
By
=2

zt 710l &8tk k=9 Yu7t Fog 4 ok

 FFUWTLELE _slots__ & e AW _class__ Y o] T 23Tk

s SRS AT B RE FHAES TS ASET F UAT LA s REGR SR o= wrEol R
OEFREE /M & Ytk (T Hlo] 252 Rl &R & 7HA oFgk gt} - o] & ©] 7] W TypeError &
o] o 7]3}
=2— 1 .

a7t SNEE ASET U], 2 W2 _init_subclass__ 7} TEA T o] PO E, A H Z A9
TAL MG FUHLE 25 o] 7hedttth old 8 ZUa v R o E et WA #AF o] ATk
StA R F A v A olH = 258 AHE ot SR8 S 2ol vk 28 ek A ¥, __init_subclass__ T
oz IWAES Aot 229 vl B Fes BFoA 2§t

classmethod object.__init_subclass__ (cls)
ol MiMEE x3dete Fefno HE St e wuit S EA T ds = A A B S
AAJA A2t 2w ER FAHH, o] M E= FAH R FefamM =2 v

‘;—
ZF 29 _ init_subclass. 2 A G
[e] -

[>
&
r'l:l
2

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

712 738 object.__init_subclass__ = o}F 4= 31X A0k QR 7 2 3H o] TEFH W A&
Ll P EdR=

i vlEf Ze2 S E metaclass & UM A F Aol 93] AW|E 3, init_subclass__ =
AGE 2] b=tk AA v Fex (BAIA QA JE thAlel) & type (cls) & FM 2T 4 gth

B A 3.60 &7}

HEl Saia

Z2H o g, FeAE type () = ARSI HhE R Sl vt = Al o] F St AH AL, S
°]&§2 type (name, bases, namespace) 9 A¥} o] A AH o7 AFHT}.

ol ok

ZA= ZFHaE AT og2N ALEmlo]2E 4 Yl tFL o o A], MyClass 2 MySubclass
Meta 9 SlA~E AT

class Meta (type) :
pass

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

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

[>
oL O‘Nl_l
1o
=2
>
N
o
(i
v}
rlu
N
o
[t
ro
)
[
rlo
1)
B
=2
>
>
)
A,
rlr
[l
rln
E=)
o
f(y
o)
>
e
2
il
fru
2
i
(i
v

Al
2]
ro
=
m
Ml
=z
[>
r>
1z
o
N

iy
By
[>
o
1o
lo

A e 2 e 5 2o 2"
o Wlojaot YA A Q] HE ZAE FA e AT type () ol AHEET
« BAIAA M SANLTE AL, DA 0] type () o A2"ATF ol W, DA S W B SAE AR
gt

« type () O JA2B2TL BA A gt o=

v e} S e 27 AHS-E o
Vg o] A E ve FUaE HAZ oz A AFE vE 22T G AFH BREHo] A FYAEL
e Z 2 E (5, type (cls)) SOl AE T 71 Bol st H vlet Fe s o] BF 9 A H B9
(subtype) o] T}, RheF o] = Z1 & o] 2 A& TEoLA X SThH, Fel2 H Y= TypeError & LA 7] v A o)

N
2
N,
A
+
=
o
[>
N
o2
1o
i
32,
|o
gE
N
o
52
o
X,
oX,
i

Aot A3t vlef FER AT AEE Y, FeEf A o] F FXke] SvEnh wek ml e Fef ATt _prepare_ o]
Eg HEE 7[R9, namespace = metaclass._ prepare_ (name, bases, **kwds) Z2 Aoz
ST F A /9= A7} GokE 2ol ool A & Aol th,

ek v Bf S e 2ol __prepare_ oJEZREV I, S o] F 2 ¥l A4 A+ v = (ordered

fu

mapping) & & % 7|3}H o}
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ZallA HiC| AlsHE}7|

Ze 2 vty = (1 =H exec (body, globals(), nameSpace) o] A HTE dubd exec () &
=5 o] AL ZeA R 7) 3 YEH A o] F=o] - uH & £33 (lexical scoping) ©] F e vir] (B &
HAEES 2F8A) 2 3t F fﬂxﬂi‘rﬂ 2T I Qe o] FES FRIFEE ST Aot

o7k @5 el A o 2ol A mEAE, Fehs RN Y AAEES Fehs ax
ey sd s 2 s A S R A s & B

= 2522 4 29ausEQ
ERES. HISACER P P REE E RS 2 ~39H _class_ %2 | of B},

=
[o
u
-

At ZFex o] F T Fa vt E AT 2N ZH-AZI A, 22 AA 7k metaclass (name, bases,
namespace, **kwds) & &3 oA TH( 7oA AL = F718 QA 71 HE AAES __prepare_
of Agd AL 2.

ol Fe| & AR = super () o AAHE FA = A Fx2HE Aolth __class__ + Fd{2 vt 9] w A
TE T o= vEts __class__ ‘/}superé A2 A Aupd o 93] HEAA = FAHA Z2A

(closure) 22T} o] AL 21x} gl FEf supe
LulE A 2L 2 9 EE 3} HlDM] A 2] i
12t 715311/\1 A1 = 1’/}-

mle =
4
ofo
(i, F
il
&

CPython implementation detail: CPython 3.6 o] AFo| A, _ class__ A(cel) & S 2 o] & F 7Y
__classcell JdEZZ U S ALt gk 2AdTiY, o] AL F P AT EntE A 27
3= 7] £ 3H type __new__ 3&7HA] AL # A A 3tE of o gt 01?371] BFA] Z8hd 3hol A 3.6 o Al =

E

DeprecationWarning® 2, 5}o] % 3.8 o A/ &= RuntimeErrorE o]o] & Ao

712 et e type & AR Z v o2 wEF ST A type-_new_gii?%“ﬂ,gﬁﬂi AAE
UE S, 5 22 F 7] AxEutol Aol DA 7 A B H Th:
s AME, type.__new__+ _ set_name_ () & BY3t= ZH 2 o5 TN EE YUY2IAHHELZ
TR

e EAIE, o]ZEA +HEH EE __set_name__ & S &3EU, AoHI A= FH2G YT HEH
FolR o] 5L AAZ ALt} a8l

e mixT o g7 HAE AA Ao wet 7F e B R el init_subclass. () & o] 3&

A},

2ol 2 AR 7} SR Fol, 2o Aojo] xE 2o
3 ARE 2eavt Ao HE Ao o & g7k AA T
7

type.__new__ Z A Fd 27t 5 A u, o] & T+
mjgo g B 3, defe] Axe Mok A AR
olZ el ZEjA AL _ dict_ oJEFHEI AL

o X7

PEP 3135 - A} super =X A<l _ class_ Z 24 ZF2E A3}

5]

2" EolE A (AT) 2N E AL,

gt HE AFHE QA= MZ e 4 s
3 2}t A (read-only proxy) & = & A} o] btﬂ
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Uses for metaclasses

HEF FEf A A A Q & Eofl= A 7 itk ' H 2 71A] ofolt] o] Eofl = enum, 27, QT E H| o] & H AL
A% 3} H 9] < (automatic delegation), A5 3} Z 2 5 E] (properety) A A, Z 2 A] (proxy), Z @ 9 ¥ (framework),
25 3tE XY 2 7]/ 7] S} (automatic resource locking/synchronization) 5 ©] Q1 t}.

3.3.4 CIAEA 4l MH ZeA ZHAF HAE{OFO|A|O|M

O3 WA EEL isinstance () & issubclass () WA 52 712 532 AAH 3= dl AHSH T
£ 3], e} 2@l 2 abc.ABCMeta = F A4} Bl o] 2 Z 2] 2 (Abstract Base Class, ABC) & T} 2 ABCE =3
Aol & i‘/} N FEL 233t of] (744 Bl o] 2 Z- ] 2 (virtual base class)) & &7} 4= U A 3+
ol JNEES FH ST

s
il

class.__instancecheck___ (self, instance)
instance 7} (Z 3 A o] AL} 2 A 2. =) class «l OV\ 22 FFgE g ol Fe e v Ao
%W, isinstance (instance, class) & } 71 93 &9}
class.__subclasscheck___ (self, subclass)
subclass 7} (A9 A0 AT U A2 2) class o) A ZO) A2 AFE 5 dow 48 Fed2) Bt
AHolw ¥, issubclass (subclass, class) = F3837] Y8 s&H}
ol JNESE Tif 29 3 (W e S ) oA 2F A= Aol Fofof sttt AA S A S
HAEE ZoJE 4 gl o] A2 At ro s SEH = ST WAEEY 239 A3 Ut o] %
A2rE A~ EEH" ALA T}
] BW7):

PEP 3119 - &4 Hjlo] A ZelAe) £  instancecheck () €+ _ subclasscheck ) B 53
isinstance () &} issubclass () 9 & & 74/\1'3“} ]Z]ﬁ}% o o3t FE x33E=1),
758l £ 715 Qojol F4k ol Zel s (abe RES Heh) & 371534 ok ol de.

2

3.3.5 E2{E A SLH LH7]

object.__call__ self[ args... ]
AN2Bb27t A AH (Z2E) W SS9 o] I E7F B H W, x (argl, arg2, ...)
__call_ (argl, arg2, ...) 9 &< ®xdo|t}.

rlr
b

3.6 ZIE|O|LE BLH LI

Y AAE Fds7] A b 22 mHAEES A
= 22U (G- e 22) oA vk th2 Aol A T AT = girt A WA M E g2 Al
U uldS W e ol AR T Aol 2, Al AL A = 7]% o)Al A2 dold w0 <=
k < NEUSs= ATk 59 B9 & FYdh+= E‘r"]ﬁ AA RS 2E T Aol Sfo|x Y BF
g9 A g 7““% H| oA T2t E 5, g o] WA = keys (), values (), items (), get (), clear (),
setdefault (), pop (), popitem(), copy (), update () & A &3+ Ao] £t} collections B &
2 MutableMapping —.—"L Hﬂ 0]/\ ZHg2E Zﬂ—‘—b‘]"'tﬂ 7]E X,JUL getitem__ (), setitem_ (),
__delitem__ (), keys ( FH ol HAEES HEE T =S T FolHe BF g 2E A A
AE, 7HH AR A= ]/HE append(), count (), 1ndex(), extend (), insert (), pop(), remove (),
reverse (), sort () § AlFsfof st} wpAFom A A A FF-2 o} °ﬂ A AdYGetes WA= add (),
__radd__(), iadd (), —mul__ (), _rmul__ (), _imul__ () & BesHA Hsl7](c]o] 207 &
S91E}) 9} 35171 (3132 ST & 720k of ek, O} A 9AAHE 2 490 51 ool Ak in 41
2334 /‘}*Q“o sletet7] &, W Al MA BE  contains. () WAEE FASEE AFeth

A A% in© A 7|2 2 A oF Shehs A AS] A5, G5 S AAM o ). QeI ol vis] & & Ao

E 9lD‘r- A oY= BHE AFEA ﬂiE

l—;kg

rlo

L
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olg# o] dS S gatr] A, B A A BT iter () Uﬂ/‘i
A, iter () Ekeys() & Zrolor 3t

object.__len__ (self)

Y434 len() %?—?ﬂ_‘}ﬂ Al EEEch A dolE s FHoF s, >=0 ALk =3
__bool () WMNEE HY3A &2 AAY __len () 9] 0% EFE =8 B A Aoz
HAFH)

CPython implementation detail: CPython o 4], Z o] Z o] sys.maxsize 4 A o] K A} Wk o]
7} sys.maxsize BT} 3WH, o]H 7|5 E (len() I ZL)L& OverflowError o° .
AR AAF A overflowError 7} dojus 22 247 98, AA = _bool () & A3 of st}

object.__length_hint___ (self
operator. length hint () 2 F33}7] Y =k AA Y =
7‘01-‘15}37%‘% = T AlDP) Aol >=0¢ Agojof gt o] A=
Zola 43 Z¥kEe] 8 FH A= =t

B A 3.40] &7}

i
1o,

i
3]
fy
;&
rE

N

AA 02 thgol e Al vMA=Edos] +3d

’a[slice(l, 2, None)] = Db

2 HAH I, o2 JE = v ok wikg Sehol A 52 34 None 0 & X9 ZTh

object.__getitem___ (self, key)
self[key] 9 gk 7371 $13) SEAT AALYY G, Aok SEhols A w712 5 gE
S5 Qua (R It A2 B2 F A ATHE) o SHA AN getiten () WA
=0 2ol gl gofl F o3 of Bk Wk key 7 A ABHA 9 Y9l A%, TypeError /MY 4 gtk

Uk
IR o By s e S el

IndexError & YO 7 ofsith
w13 B A%, key 7F(AH o] ol) Q1o W, KeyError & 427 o gt

ﬂ_T’- for FZE A A2 E5 SR AA 8] A6, 22" dH 20 th3l IndexError 7} dojd

o2 7l star ik

object.__setitem__ (self, key, value)
self[key ] 2 UidS 787 A SEA Tk _ getiten J}é‘% Fo71 Z 8 sttt w39
o, A 7F 710l sl ghkel | A ot A 7] 9] F7HE st A, Al A~ A
SR P u oottt 48 ke B9 BRL et cen O NS
gtk

object.__delitem___ (self, key)

selflkey] o AAE &3] Y& TEHY.  getitem () I 22 Fo|7F D3} vfge
Ao, AA 7719 @‘Xﬂ%a%}a A ANA2Y] AL FENAD2ZREH A AL £ & vt
T A= ofof Shrt. A5 key 342 A %_getltem_ () oA &} 22 o2l & o Aok St

object._ _missing _ (self, key)
dict. getitem () o]dict B ZE2o)A 717 Aol §Io W self [key] & FE3L7] 30
=3

object.__iter__ (self)
ZH ol 2] olBdolB 7t 22T uff o] A =7 ST o] WA= AH ool 23 EE AAE
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YA 1= A ARSI AN E EARF B AP AR Aol 212 el =l
olgj| ol H AA A o] INEE FAD 27} ek A7) A& 2 FH oF ok ol H #El ol H A A 9
o &t =719 % B = typeiter of] ST}

object.__reversed__ (self)

reversed () W& &7 o] B &l o] A (reverse iteration) < & 8} 7] ¢
Hell = AAlEs o <22 g s A olH e olH AAE =2H
_ _reversed__ () WAEZLAFEH A oW, reversed () WASTTEAAAZZEZ( len ()
I getitem ())<= WYL E ARGt ]«?ﬂé Z2EZL AYsE AAEL reversed () 7F
Azde ARD Y ELA9 2L AT S YL uwt reversed () = A2 oF 3t}

W4 A AUAE (0 ot in) & HE AW et o] Ealo]de e AR 52, A o]
AAE o REA TAL T 2L S5 MAEE Bol AT 5 ek o] A AA

O:

O-]q—. — =2 =2
object.__contains__ (self, item)
WA A A E PSS S2A o o]y oA o @ BE 194 o ANE £
T oF ghet. v 3 AA o] B, 71-3k o] okt wig ] 71 7F 345101‘-‘]: gttt
_ _contains__ () & @ﬂ%}x] or= AR 9

A\ A= WA iter () B F3olH g o
A NERHT, getitem () S 559 AlA~ o Hallo]d 22 EZE ALST) membership-

test-details A A& 2+31 518},

H
AP FH U7 Al et 22 MAESS Ao ¢
H

Atk FEEHE= SHL FF A 3
AAE A e AFE(CE £, AF7Fobd ZAE] i vl E AabE) of| tf St v =EES Ao H A
ore A AT ol of B
object.__add__ (self, other)
object.__sub___ (self, other)
object.__mul__ (self, other)
object._ _matmul__ (self, other)
object.__truediv___ (self, other)
object.__floordiv___ (self, other)
object.__mod___ (self, other)
object.__divmod__ (self, other)
object.__pow__ (self, other[, modulo])
object.__lshift__ (self, other)
object.__rshift__ (self, other)
object.__and___ (self, other)
object.__xor___ (self, other)
object.__oxr__ (self, other)
Ol AN EELZ o|F A A4S (+, -, %,@,/,//,%,divmod (), pow (), **, <<, >>, &, %, | )& FHB}7]
A TEHk oS Sol,x /b add () HAEE R Fej 2o ?liEdé%‘ o, FAA = + y
9o e 3ot 9, x.__add__(y) 7V EEZHTL _ divmod_ () MIANEE_ floordiv__ () sa}

. d
_mod__() & /\P%ﬁ‘%i‘l»}%%ﬁﬂﬂﬁ ok truediv. () & ABH A ¢ °P°TE et W78 pow (
o) 4 ol 1e) A HAT) AL, o () NI B Sl A WA A E B S
7 9] 5] o] of G| 72|l oF B},
kel o] MM EE & s Al 2 E A thal] A4S X QLA O Not Implemented & S8 oF
s,

object.__radd__ (self, other)

-
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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)

object.__rlshift__ (self, other)

object.__rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
ol HANEEL AT FAAE ) o] e NS (+, -, %, 8, /, //, %, divmod (), pow (),
<G>, 6, 0, e TS AE EEET o] de e 5 3 AR e Y Aiks A A A
G, S AAASo) N2 e B mut ZEAC! o T Sol, BAA x - y 9 g<= Foteln &
W,y 7} rsub__ () & 7= ZF 2 A2rE01, x.__sub__(y) 7} Notlmplemented & =254
y.__rsub__ (x) 7]—§%%E]—

FFpow() £ rpow () B EEHAD AEFA Fgol F ok Grh (1FA W Tl A
0] U7 B A,

Fa: ek 22 W AuRe] Yol A% W AAS PO B Fefeao)iL, I M H Fe ATt date
8 HAEE AT, o] WA= A% A2Ae) 8 A G HAERYG BA TEAT o]
TAL A H Fe Tt 2450 A4S AR T S YRS e}

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 IAEEL SH A& Ul (4=, —=, *=, Q=, /=, //=, 8=, *F=, <<=, >>=, &=, "=, |=) S T A5}
sl =) o] A EE AiS A& oA (self & FAMA) S5 Al =6l oF 8FaL, 2 ZH(RFEA]
2209 S A oA % s 8 5 5lh & 21710k Atk wel 53 WA Al go
FE UYL dIAJA A EEE WA AFE Sttt ol & S0],x7F__ia () MIANEE 2= S 29
2B, x += yEx = x.__iadd__(y) 9]-50-%_]—1‘/]—. -y ?%’.9.111 x + v S A A
H,x.__add__(y) &y._ _radd_ (x) 7k gk ofE G, FE Y2 ﬂ“ﬂ oz
o]o] & 4= 1t} (fag-augmented-assignment-tuple-error & 2 2}). 3}A| 9k o] F 22 ALA wj o] g 2 d 9]
SRR

object.__neg__ (self)

30714 (ANSA ghth £ 227 19 HAEE %A AW, WAE  NotInplemented & S8 F & $8Th S EX
59 548 NS A8 oG ghal A o ok M A e 4% 7 ] oot ek e She e 1e
Woke BAA o FAtE ) £HE =

49 Qg o] 22 Fol W, H RS A L MAE(_add_ () 2&)7H AT S 2 A4ke] AAH A e Aoz 7R,
AR A7t 52 A @ ol Rk

)
o

X
o
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object.__pos__ (self)
object.__abs__ (self)
object.__invert__ (self)
A g A& AX(-, +,abs (), ~) S FE37] HE TEH

object.__complex__ (self)
object.__int__ (self)
object.__float__ (self)
W 34 complex (), int (), float () & 7837 98] 29k A A e P ke SeiF of sk,

object.__index__ (self)
operator.index () & 7@37] fle &= 1, sfo] o] A} AA S A AA 2 E4 glo] Mo
dof (ko] doly A bin (), hex (), oct () FFEolA R uirt TEH . o] MM =2 A=
A AN A5 DAL )2 wEA] B4 Bl 7 of B,

Nrﬂ
9

Fu: d#AA JE=AFE FUAEVIAEL,  index () 7ZFARALE ulE=_ int () GA HolH
ojofk 3t & T} 2 3 S5 oF 3t}

object.__round__ (self[, ndigits] )
object.__trunc__ (self)
object.__floor__ (self)
object.__ceil__ (self)

RS &< round () @ math €< trunc (), floor() ceil () & Fd3t7] Y5 E=H T} ndigits 7}
__round__ () & ;ﬂ‘:"ﬂ A Fedh o) HHEES BT Integral (BE% int) 2 249 AA 9 7S
£ 7 of 3k,

O 7bBF A dod, WA A int ) = __trunc () S M

A ~E #2| A} (context manager) = with B2 {“-113‘0‘% W] 2Fg] F= A3 AHAE (context) B A o 5F= A
At Z= EF AYS S8, A9 2E AA+= }% APAZH AEAE R Q3 EES A g sth
AEAC el A RE vicn B (i 5 AMOIA 2B RTh 02 A 2E AT 15 v EE 5 EAA
AP AT ¢ T

Y 2E Fe|A1e] AP A QA §E o= thFet T/ A A (global state) & . #38a B384 21, A4
& 7] (locking) 3} 31 1 2 7] (unlocking) 3t= 2, €9 3t @+ 2 ¢ At

AY~E Fe =} o3k o AFA 3 A X = typecontextmanager ©f] L2t}

mlo

object.__enter__ (self)
o] A7 9} QT AW A AL AES] AABT) with B as A2 A QH thabe] Arh, o] vl =e]
e 3he A4k

object.__exit__ (self, exc_type, exc_value, traceback)
o Ao AiE A0 AASES SRt e

=2

HEe Adae
71& 38t} weF AEAE T} o 9] Qlo] = h:]—tﬂ M| 912} L% None 0] =

Rhef o 9] 7 AlF 5 AL, WA =7 A 9 5 FAIA 7] AL A2 ( thek=
S FoF 3ty 28R oFo™ o &= o] M ETLF R Fof] AL YA

_exit () MIAEZL AEE oA E A 427 A (reraise) = F T3 of T o] AL TEA
(caller) ©] A ¢l o] T}

] ®7):
PEP 343 - (withy ¥ 3}o] 3 with Eo gt 44, w4, <.
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339 S HME =5

AR} RO 2e A0 A, BAAA B AL TEL AR ] AAEL GHUE A obd Ao o
Aoj= o] 9l ulek Sul= 7] E2go] R o)A FHL T} T 2L TES o2 8 o] Aol

>>> 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 &= Hﬂﬁ"ﬂ ted =8 e AA (R AA S £33 /‘1)501]-4511 Td8SH = __hash. () Y

e
Stk wop o] WA= So] tha HAI A 257 2

=
-
_repr_ () } 2L gL EF AAEET] HA
W ol 23 2o ~E A, 3 A A7) 9 555 1S ) A5 Dok
>>> 1 ._ hash_ () == hash (1)
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
Zej29 A4S A e MMES T3 E o)W Ao FRY AEE 25 (e 292 E 2 (metaclass
confusion)) ©]2}3 B2 31, E5 A =S 23S AARAE 2351 o 5a 4 i),
>>> type(l).__hash__ (1) == hash(1)
True
>>> type(int).__hash__ (int) == hash(int)
True
St 2737 93] AAE s o ERRESS 933 Aol Hal, FAR S5 v 23= A9

“ﬂ‘:’]r%EHQA _ _getattribute__ () WA ZA}= 93] 3lr}:

>>> 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
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R MO getattribute_ () ARNE S AL ELHAE Ao FATS AR E7) 5 Al
(5 WA= el ol Elof ofof A 51 B3] 160 22 A 7ol A= o] of Beh,
Qe zelE oA S H 43S 93 AP 7132 AT B,

3.4 T FEl(Coroutines)

3.4.1 0{lI0|E{E ZiA|(Awaitable Objects)

AW

offolEH & AA = dB AR await () INEE FEE async def FF7tEHFE I FY

23] o} ¢l o] B Eo .

Z1: types.coroutine () 9|Yasyncio.coroutine () 2 glZ# o] AH AV olE 7 B FE= A4
do1E] ol elel o] e] AR & oAl E Bol AT awaic () & FABA STk

object.__await__ (self)
olEl | Bl & E#F of gttt of gl o] EHE AAE FE8t7] f 3l AFEH o of gt} o & 0], asyncio.
Future «= await @A S5 7] Y3 o] A =E FH S}

B A 3.50] 27}
1= R=4
PEP 492 7} o} 9 o] E] & A Al of] tfj st o] ApA|$ A B E 233kl QlTh

3.4.2 I FE| ZH x| (Coroutine Objects)

FFE AR = ofdlolHE AAY ZFHY AP await () FES3HI 1 AHE olHH O Est+=
o g Alojd =t IFE] APS A5ty BAT ‘IH» o] E]#| o] E] &= StopIteration & 92711
9] value OS2 HE N 4 2 515k Mo} TLAS) o5 % LS, o1l o] efef Slof
FEE o] AH 3R UL StopIteration & do7|A = ulo].o]: 3o},

FEEHS 5o Ygt= A =E =3 71‘5’_ % A, Al &l ol B (A &l o] H-o] 5 gl o] B WA = & K2}
o AST @tk A A o] Bl 2h= , TFEL2 olHF o] A XY A| = =1}

WA 352004 HA: IEES F H await 6‘]—‘:4 RuntimeError & 4o 7ith

coroutine.send(value)
ZE o AP A Z3FA Y A ) S} value 7} None O]Eﬂ, _await_ () 7t E olHH I HE
?ﬁ AA 7= A 2o} value 7} None ©] o}, o] A E= ZFH o] A FAHEF g o] H dl o]
B¢ send () MINEZ 9] A&t A (REsH %k StopIteration oJu} ThE o &]) & F oA B4 &
__await__ () & W2 gkZ OBl o] EF wlj &} AT

coroutine.throw (type[, value[, tmceback] ])
55 E o A] Zl@f%"ﬂﬂﬂ A= gt} o] A= I FH o] YA SAHES 3 o e o] B 9
throw() MINEZ S ddh(ad MINEE 7= A7) 232 A %}2‘?*; Al S A A ol A ol <] 7}
wrAy s, A3 (ER g, Stoplteration oYU T2 o)) = oA AES  await () o HHE
e oleH o] ET w9} Zrt. vheF o 9] 7} IR E ol A 3H] A] Feth & Aol Al H E ot A shd o

coroutine.close ()
q$%1°l g AEetal FROES vETh whef IR E °‘/\l TA FolH, o] =& WA
Fdol AN FAH =S T 1EiEﬂ°lEH close () ANEEZ A JAH LI HAHEE 7HA= 47 )
l"ﬂ th2 Al A A Ao A GeneratorExit & WA 7=, ZFE| SA A S A2l
wEch v uo g mEele] AWS £ M ek A, obd] Al S 24 S wE 1 %’D‘r

_4_4
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g AA 7} 513 2 o= ] o] Z2A| 20 wet A4F o 2 FR T (closed).

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

v 5 7] o| ¥l 2] & (asynchronous iterable) & XA 2] aiter  FHANA H|F7] Z=E 5SS 5 33, v 57
olE gl ol Bl &= AA19] __anext_ WA EAA HIEY] ZEE TET 5 AT

H]5 7] ol o8& async for oA AHEE = Qi

object.__aiter__ (self)
H] 5 7] ol Bl o] B A& =25 o gtrt.
object.__anext__ (self)
JH I EY Tg e Fi oflolEHE
StopAsyncIteration o & & A

H]5 7] ol H 2 & AA 9 o

mid
°
(2

Ak Tk o H ol Ao

o

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

WA 3.5 =7}

aiter =157 olEHEoH EAH EHE 4 Q)

ndlngDeprecationWarningO]%b@?}tk

Zha: WA 352004 ¥
ojdlolg & ZEZHEEFJ @
CPython 3.5.x 9}9] 7 THAL GASe TS AL 98 AAs=BHL _ aiter_ oA A< o
dolBl &S 85+ Zolth whef endngeprecatlonWarmng H3tdA T 34 TIAL SR 5
Ad, o2 22 d Iz ol HE A E 5 Qlth:

import functools
import sys

if sys.version_info < (3, 5, 2):
def aiter_compat (func) :
@functools.wraps (func)
async def wrapper (self):
return func(self)
return wrapper
else:
def aiter_compat (func) :
return func

o :

class AsyncIterator:

(TH& SOl ATl A1)

3.4. I 2El(Coroutines) 43
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(o] A sl o] A A M A%)

@Qaiter_compat
def _ aiter_ (self):
return self

async def _ anext_ (self):

CPython 3.6 5 €, PendlngDeprecat1onWarn1ng DeprecationWarning 2 2 A Z = 31t} CPython
375E, aiter_ o] o8)olHEL 8= RuntimeError & 4902 Ao|t}.

3.4.4 H|S7| HHMAE 22X}

v 5 7] AY2E F2] R} (asynchronous context manager) += __aenter__ 2} aexit_ WA Z oA AP &
AN FAT 5 Y AYAE B A o)

H 5 7] AYAE #e] 2= async with2olA AFHEE 4= QUth

object.__aenter__ (self)
ol MINEE _ enter () HIANES YU FOE FASH], F L5t 2po] H-E ool Bl & & E8F oF
gohe Aol

object.__aexit__ (self, exc_type, exc_value, traceback)
ol MNEE __exit_ () MAES} YuFoE A, F LS Aol W2 ol olHE = E& 7 oF
ke Ao,

W57 ARAE Be)x 2o A0 o

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

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

v A 350 F7.
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41 T2 Ol 1 X

A Python program is constructed from code blocks. A block is a piece of Python program text that is executed as a unit.
The following are blocks: a module, a function body, and a class definition. Each command typed interactively is a block.
A script file (a file given as standard input to the interpreter or specified as a command line argument to the interpreter)
is a code block. A script command (a command specified on the interpreter command line with the —c option) is a code
block. The string argument passed to the built-in functions eval () and exec () is a code block.

=222 2% 289 (evecurion frame) o A AWTTE 229 Wl P 919 FH (0w Qo] AHEHTh
2P, AE B2 4ol Tk Fol ojt] A o BA YL ALT AAAE AR Bk,

f

o
vl
o
5
fru
=
IV
Au)
e ¢
odtl
>,
i)
i)
=)
vl
‘S'
ie}
9)
N
il
i
Ll
)
[>
ot
5
o
1o

3 g2 AE0 o)l5S A 3} 2] o]

ASE 2o o} 34 o 58 A ST AL B2ol A AV, e 1 BT 2L AT SR A0
A=Y, for B H| Y, with Eo| Y except 9] asH. from ... import * HEjQ import B

QEEHE BEo] 4o)H BE o] 22 AAT, WEE A 43 = o EEL A9l th, o] GEl BE o]

AR AreE % 9o

del & Y= tha JA] o] EA- A AZAE 21 02 ZhFsth(AA] Yu) 7t o] 55 A4 siAIsHE= A o)+

%)

Z ol J2E 2 ZHau g Fo o] Y= E5 Yol 53T 5 3, 5 S FH A

A= BE)A 548 25 9ok

Tk o] Fo] BF Yol AZ2F W, nonlocal oY global 2 AAH A ¢ o4, I 859 A Wt

whof o] 2ol BE SEolH 92T Y, Ao Wet) (BE = B0 WS Aol WA Aol th) v}

Hp7t 5 EZ A AFEE A, A7 oA = A] koW A-f W5 (free variable) T}
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4 (binding
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4.2.2 0|E2| ZAH(resolution)

9
=
=

92) 531 9)
A A S

=
=1

3T = X
—

iy

ol A o]
§-_}__

W
o j
JJ M g

>

S up
S
B K o
™ I for
<] K] T

£ 9] 37 (environment)

]

A 9k © ¥ NameError 9
NameError & A H S At}

Aol o} AR A ke A

L.

=9 %L
27
X
|
=

= ol A AHS-E
~3

IR

I
=

L.
h=

FE
o] o t] o] A =

]

0] =

AT -
A, 71 o]

=

=

]

H
=

UnboundLocalError

°|

" oy o W

B i R OR
B rE AT B

=

L
=
=
o}

]

g7
o

]_

A 59 A5 Vg kel A E A

oA ojn] AFH o] 52
Autd A] Ao syntaxError £ ¥

o},
=

=

global

OF

o}
global & 7+

25 = 7} globa

=
=

Lt%MT,W
oo Mo
ﬂod_.o_._mﬂm.,_m
| "N T ©
gy MO py T
W 4w of 2
dhmmu_ﬂi_.“w__mﬁ#
PETT Wy
ZTNMﬂé oo
o_a O_L Xom,_.__.on_ m_A
FIC R
X T
ﬁﬂ%éﬂ@
TERY o M= 2
th‘mﬂ‘mﬂ‘ﬁﬂq
7w oy MY 7y R
B N WP )
Ur e e )
P =B
ﬂ.&ﬂg%
o1 8 oy RO

x
0 o) RET yr

Ty RO J)3 A T ofo
W W o)<
g% ) E
oF oo ’K T or |
K W]y H
< oz E p Ll

1T il o e

s Mo <] & o8

42
b = list(a + 1 for i in range(10))

class A:
46
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4.2.3 builtins 2} H|SHEl AlSH

CPython implementation detail: AF-8 A= _ builtins__ & AZ 2] X Wolof dtt}; o] AL 3 M FE A
olth Y o)l & &7 S WAL AL AR A= builtins BES import 31l 24 Q) oJETREE
ﬁ@amAﬂﬂ@@w

2= 5 99 AAD UG OI§ FUE AL A o5 TV G _puiltine & Ao
Eprp R S YR ool ok Fe} (F49] A5 25| S el NG, 712
02, main_ B2EI YL WE_ builtins__ 7} bu ltins ©]1, T} 259 & ufj=
__builtins__ +builtins ZES gAY dstEH 0] 1‘4—_

A iol ) ol AL A5 Aol ohek A3 Al Hol o Fo Atk o] AL ThE ¥ 2 FE 42
S =Ydde A et
i =10
def f():

print (1)
i 42
£0)
eval () Zexec() T+ o5 AME AT AT AAo vt Aol gtk o5& TEAY A9
0% o5 BAdM AR 4 ALk AR BrL A 7ol B o8 F1h0] bl e 7o o & F el A
ARG exec () Feval () FolE A5t Ao o] & B0 AN 5 e A2k AAsk Ak
BEOF ©hA) @ o] 2 e ROl AW, T 7l0] ¥ 7hx REE AL§HTH

£
o
rr
=2
)
A
£
o
_1244
2
5 M
ri

2 % A7 fs L= 59 a4l A
AN AL E 4T (raised); =Rt
o = EZoA A 2= A
Az E= AP Ao H (0= ‘/} EATEZAT Y A& ot ol =2 TP
raise & AFESA HAIFHOZ & Lo
TGOl A finally 7+ % ¥ (cleanup) L EE A Q3= o] AHEH =4, A& & A 8= 2 o] of
A FEOA o 9] 7F Al et 1EA] ok AT

3Jr 122 ofl 2] A 2ol (52 (termination)) 22 AH§ETE; o] &) A 2] 717} # 7 A=A AT = 9,
H2 A A A 7=ﬂ+?fL £ A ol E o S A AR Foll At Ae AANED & }lvt
(Txﬂ«l = 2248 A SRE T A RN 7 AL o oh.

27k oA E A2 A kg, AEzelEle ZR e A FRIAY, Uk W £z Bolt
th £ A9 2% 9|7} SystenExit O 492 A9 BT, A Ed o] A 013

o},

A2 T2 ALHLE FRAG. excepe G A2VAY Fo|so] G AAAL: ALY Fols)
279 el A FeAE A Ao Ak dAHAL AT ST 5 9T o9 Aol 2ol a2 Q)
ANE ERT 5 AT

s o] 9] BAI A= shol 2 APL 4 %7k obith 1 W §-2 sholde] me] nhd w) A glo] MAE &
931, TEE of e Mol AEmeEel A ABY 5 ik TEE o] Aol o £5x] opo} gt}

Vo] gAl & o] AU uo] dagE = T=7t REo] AodE & Aol & S84 7] w2 ol th

4.3. o< 47
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AR try T oA try B, raise T NA raise &0l tf gt A o] Al-FHT}.

48

Chapter 4.
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A, Wl ©] E] B (native)

o

1= 45 glek. o)Al B A A Q)

"t o 7]el 9

[¢)

Hah.

[e)

=2

E A" o] sys.meta_path

| 7@ vk (PEP 420
Hep

U

EXNAFL2PEP 302 o] F HA| DA S
A

fns

9o

I

o

ol
s s
-4

=

qlck

=
2371 2] 9] A
1 types.ModuleType

e
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o= =
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5.1 importlib

importlib BEEL X E A2EHG AT Z-23517] 5 =53 APIE A3t} o & 9], importlib.
import_module () & Y42 E A5 £53l=d o] W& __import_ () wsl A, o sk
APIE A& 3ttt o A et W82 importlib gfo] B 2] S H o] A& FastH Hch

5.2 17| X|(package)

ol st 7HA T HY BE AA W 2D A, BEBRELS EZEC FolMely Cu 1 5He] thE o]
WO E FHE A=A ARl o] Folth BEE 2A 36 o] 5 AT TR E AFstr] fsl, shol A
71 4] 2 7 E 2 2L QlTh

7| A& ot Al adlof Qs v EE g A2 5 QAT 7| A} BEo] YA~ HO R E S8
ROz of vl 48 U A} ) 2 A 45 obok Fhek. o] A9 BA4, Oy el 2l 9} med o] ek ] 52
AHEE Aottt st A" HEH A, H 7| A= ASH R 2435610, 7] A = HE EERTohy et
PRSP ,

2E 5727} 2ol ehE A 7 Qeks Aol ST SAW BE REC] A7 A9 AL ohth. T
Nez mANY, AANAL SED EF) REI} FAHLE, e HES ERHE R E
RE2H7AZ FHFHT

g RES oSl gtk AB A ol 5L ol £F IS RE A2 UL G, Y A4
o] 5 A (dot) & 2 FFH Tk LA sys_ g Bes Egur email o]g}x Bt 57 A7} & 2 9tk
email & THA] A1 H 3] 7] A email .mime & 2+, o] A B 3 7] A Yol EE email .mime.text 7} g 5

30
=

5.21 M 17| x|

o] AL % 74X 7o) W7 A S Hel ey, A 9714 9 o] & w7477 2. A A7) A= Tho] W 329} 1
ol Alo] ZA3HE A% A9 7 Atk A A7 A= BE_inic__.py g peHele 2adr)
A AAA QEED W, o __inic_.py ol SA4 0w 4950, 250l Aol sk Aa ol 1]

kY

A1) ol & F719) o] EEE AU _init__py HAL e BEE /A 5 9k AT 2L Fol 4l
SEEEYR S T, o HE AT ) REA I A ol S HEE oA
ANE 5o, b 22 st Al 2" wj A= 2 AS] parent 3] 7] 2] &} Al 7§ 2] A B s} 7] 2] & 7§ 2 gt
parent/
init 1Y%
one/
__init__ .py
two/
__init__ .py
three/
__init__.py

rent/one/ __init_ _.py < EAZFOo=E A

parent.one 2 YZXESIH parent/__init_ .py &
EX ZVZtparent/two/__init__ .py @ parent/

3} F o] 2 parent.two & parent.three & 4=
three/_ _init__ .py & 433t}

pa
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5.2.2 0|§ &7t Ti7|X|

o]F T M A E e 7hA 24 59 BFAY), 4 THEL FE H 7122 AE 7| A= o]npA Frt
TAEL A2 ThE AR 5D 5 Utk TAELzip FIo G HEQI Y stel o] AXET
At ol thE Fao A BAE 5 Stk ol § T w7 A & A A 2" o] Ao} 23 Al AAA 7t
e TE YL IFA AL T2 UTh FAAJA FE Q= M EEL T E o

o]F FUH7AE _path_ o]EFRFER WA HAEE AESHA] gheth Al 5% o HYE
Fe AHgstedl, T 7AW thx GEE A EOAM TR FE 7 A (= HFS A A B¢
sys.path) o] Z27} oW 97| A Mo kA AME ApF o2 33t A Ak

o] FZ M7 A Y] A, parent/__init__.py Fdo] gtk A, X E FA FF 2] /) parent’
S oA & 2, ¥ de st g el %) NI ES. 2=Y parent/one
& B8 A2 parent/two ol AA8HA] kS 5 Ytk o B, o] WL A EE A H A F o=
Stz A2 E 2 wjuitt 2449 parent 37| A E AT o] F T A AE WETH

o] 2 27t 9| 7] A 2] F4-& PEP 420 & #13}e}

5.3 A

EE BREEE WA, 3HA T o] =9 oA Apo] "L Fa5HA
52 import w22 AFH o AA ), importlib.
import_module () Y__import_ () T2 AGH sigivgEZHE &0}

o] o] 52 YXE HA o] A of| A AL
£ o] foo.bar.baz. o] A%, 3fo]MLE WA foo &, It 9) foo.bar &, X 2O 2 foo.bar.baz
E Az EFH I A EZT) wek 271 A E VL oL et s A ) St ModuleNotFoundError 7F 2HAY

s}
>

e A wE Aoz AAEE
YEXEFH BREREY AR 7|53 TE 1
oo, foo.bar, foo.bar.baz FEE

+= sys.modules T}, o] w3
A W foo.bar.baz 7t A UXE
EgaA 7 7ol g 8oe gEL ®

tlo gy B>

5 0§ 2 sys.modules o] A] 2L, Phek ehdl sl% gho] JEEE WAL 2
459} AT ko] None ©] W, ModuleNotFoundError & €27ty Bt B E o] Fo
Ao BE AL A% ARt

sys.modules & 2 7|7} &=t} 7S AAHE A RES A= GA (2 REE0] o}F 1
EE e F2E FASHL Y& 5 JoBR), T o5 ZE e AAIE FRIMA, T2 dEE
W ol MO ol F 1 WES ChA REZ BED. Ao None & AT % Y], g DLE 1)
ModuleNotFoundError 7} dojUE = o=t}

25 AA o e FxE FATHY, sys.modules & /A FEHS FEE T F A d2xESH F &
AA & 22 2o] op A Foll Fo|afof gt Wb ol importlib.reload () € 22 2E AA& AA-&5}
A, AetA RES =S T A YA ZEY W& thA] 27353t



https://www.python.org/dev/peps/pep-0420

The Python Language Reference, &A| H{& 3.6.15

5.3.2 1}Ql (finder) 2} £ (loader)

2 E°] sys.modules of| A RAE 2] koW, BRES Frolx] 2E3817] 93l Folple X E 22 E F 0
TEEth o] ZREZ2 F Y NEA AANEZE TS Ath 3pelH ¢F 2. Il - ApAlo] ¢ar
At AFS AR, TR o5 RES 2 5 AeA AA s Aoty F QAEH o~ RFE 2T
ANES dEZH FL REG- YR RES 2T = vty AT o A S S &0

ol o 71| 712 I EFH dEHES T3 Ytk A 1A A W F EEEY AAE S
93, FHA AL T2 E BE (frozen module) & Y A& 2HS = A, Al A AL BRES d2E 4=
oA AAGTH 2 E A& & FY AR Y A2 vV zip LS 77l = AAEY 550t 242 URLE
AHE £ e ASAHE, AAMARED 5 = AL ES FAIEE 42 5 U

PEZE A= FF 7FesiA, 28 A HAE Fdist7] A&l A 3kle & F718 5 Atk

JRIT = AAZ RES ZE3A = Geth FoyI oo RES oW 2 EL HAE AR ES S
BE 23 (module spec) & EEF+U, Y2 E EA= BRES 2T 0 o] 2 & AME-31HA H

2 A2 IRIE e 2 22 EZ ti3l] & o A8 AYst=dl, Y2 E ZAE &335H7] 98] A DA
MELE AES HEL SF5I=AE 23}

WA 34004 WA o] WA Tho] oA, I 7L 26 & A S FUAT, oA+ R & 238t
FEEE IS EHEL dZE EF 27 ol AR H 7= AW 1 982 FS4E AT

5.3.3 /EZE = (import hooks)

AYEE A= AL 5 A=F AAF U AA A vl AYUSEL YEE F (import hook) o1t + 7HA] F7-2
X E S o] t}: W EL = (meta hook) T YEE 2 = (import path hook).

HE F2 X E A9 Ao, sys.modules /A 23] & A2 st} AXE A Eo] A& 7] Ao
TE9ch o] A2 HEl Fo] sys.path A8, Z2& 2E, Y ZEES AFAT 5 dA sk g2l
AT sk ol, et 2 sys.meta_path o A #AE AAE Frste Yoz 55T 5 Jok

YZE F2 52 sys.path (FL2 package.__path_ ) A7 72, #dd F2 F52 = A F
STEHh thgoll dHstRo], X E HE 52 sys.path_hooks ol | FBE2 F7tet= HOE 55T
I~

2

X0
=

5.3.4 Oi|E} 4= (meta path)

FolF o] 59 BES sys.modules oA 2S£ Q& wf], Fo] M2 sys.meta_path & AW 3=, #EF
AR IY AAEY H25& 23t th o] gl Eo] Fo X o] 59 RES A8t PH S ¢
A=A Fete s g st WE A 2 FRIEE2 find_spec () 2= o] 59 WA EE T3] oFvt at=d],
Al 7HE] QA wholEQlth: o] 5, X E AR, (B 7ts e B2 (target) BE. Wl EF A& Il H = Fo| X
O]l RES AT F JEAE 2AS7] A5l ofH Aol A A 4= th

Tk R AR QI 7 Fol o] 59 EES At B dutd, 29 A E =H St 1€ 5
ATHA None & S8 Tth W sys.meta_path e 7} 23S E 572 Xstal 559 ol E2351H,
ModuleNotFoundError & Yot HAst= thE o952 1¢F F4A 7|4, dXE ZBAAE T
=

HEF F 2 34019 find_spec () WA E+L F HUA Y QA2 SE2HTE 3 HA] QA= ZE52 4213
A3+H o] = (fully qualified name) o] T}, o & S0 foo.bar.baz. F HA| Qxl= B E Ao Al A=
AEgh 49 BEC 4% F HA QA= None o] A ¥h A B BE U A H 3 7] 29 3¢ F A <
A= ER 7] A 2] __path JEFRHE grolth WeF A H3  path  AJEFREE FxT ¢ glod
ModuleNotFoundError & Yo 7Ith Al A QA A} oju] A3t BE AA A, F oA 29 4o

At JE2E A LH L2 O] 2 E (reload) & w2k BH & A2 3T
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HE AEE WY A2 E 8 Ao thsf o ¢
A = A gt & o, foo.bar.baz & Y=
find_spec ("foo", None, None) & T Z3|A HAFY
425 F WA FAA foo.bar £ YZE

None) € &%t} 4 foo.bar 7} ¥ =
foo.bar._ _path__, None) & 3 &3Ith

ojH HEl AZ FAEELS & H A9 AZEW X Y3t) o)A JxEHEL F HA| AAZ None ©] ofd
Zlo] @ g4 None & ST

Atk A E S0, A BREE0] ol F A= A
A Zr v et F 2 3 Y (mpf) S0l tH3l mpf.
AZES PG foo 7 YZE & Fof|, vt
f.find_spec("foo.bar", foo.__path__,
2L mpf. find_spec ("foo.bar.baz",

[m rE
)
z

ATHE A= 7|9k gl o).

HA 34004 HA: e A2 599 find _spec() FIAE 7} o] A ] = ] Al o] € H (deprecated)
find_module () < Attt WA glolE H 237 = sHA v A2 E Hap= 59§ 7} find_spec ()
S FH3HA) kS w9k find_module () & AHR-3Ht).

(5]

4 2%l (loading)

[m
Kl

1o
oft

298w 27 (270] 713 ZHE) S AHgaTh o 7]¢f ¢
171 :

b [
oll |8,

0o

o
“

o 1%

module = None

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

if module is None:
module = ModuleType (spec.name)

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
if spec.submodule_search_locations is not None:
# namespace package
sys.modules[spec.name] = module
else:
# unsupported
raise ImportError
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]

ohe T} 22 A% Aol S0 alof gk
e Tk Fo]R o] 52 REO] sys.modules o It}H, dExEE=oln] 24 E&HH}

5.4. E4(loading) 53
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3 3t7] A —w—%‘_ sys.modules o Zg] & FEth o] A2 LA A ZE0
HAoR) A4S Y2ET 5 Q7] W2 olt}; WA sys.modules o] F7HF o2
F oto] 3ol A e A (recursmn) S AL, H Ao ARl o ¥ 2HEH = AS et

e 2ol Aujsld, A R E(LZF Al RETH) L sys.modules 9| A AHAH T} sys.modules
AAlef o]m] Sl BEF F44 EJ/}E AE3HoE 29 RES2 Ao Fopglo] okl gt o] &=
Aufsl B EZ A sys.modules o Yol A H+= 293 ofv| At

o« BEO] TSR AT o} A A 7] Ao, 7] A oA gekE o], dXE AA= JdEXE HHARE
EFHEES AT YA ZE o o A “_init_module_attrs™).

« REAYL2 2 BEY o5 Fol AHAE AAA £holth AP AH o7 Brjo] 9 dH
=, 2471 o' A o] oj A 2] A oF sh=4] 2 7?}‘3}

e 29 50l W5 0] X 1 exec_module() & AEE = REL JFE | Zo ¥lFE = Zo] old 4= QJt}’
WA 340 HA: X E /‘V\E“o] 712 FAM st 269 AQJE S Zith o] A5 Aol importlib.
abc.Loader.load_module () HIAE 01]/\‘1 3=
541 20

BEZue 299 AAHAFA V5SS ATt R A, dXE A= 3] QA E importlib.abe.
Loader.exec_module () WA EE s &3+, A 25 AA 7 ALH T} exec_module () ©]
FE HS FAEL

* WefRFo] go| W BE (LHXJE%O]‘%%—X—?EE 295 Aol ofvehold, 2HE RES IES
2ES AY o]F FZF(module ict__)oll A Aag3) of shrt.

s Wt Y7t RES AYPSHA X6, ImportError & YL A o @t} dHA W exec_module () F ¢
WA e ok o9 = e T

@2 Aol Il el 2o = 22 ARt 11 A find_spec () WA EE 267t self 2 AFH ~9S
=8 Eh
EE &= create_module () HAEE FdToZH 2 5E= F<t

Atk Lt AL BE A9 2‘:“0}—011 Y FALE RE AAE = ¢
2E AA Y JE El‘:'E = “7‘4% 22+ 9l ”P“ HA =7} None & 85, dZE A=A BE
AAE Y=L

WA 340 =7 269 create_module () WA E.

B A 3404 W7 : load_module () HIAEE exec_module () E AT YL, AZTE A7 E2EHY &
T = (boilerplate) of] ©] 3+ A ]S Rt}

oln ZAs= 2SR T3S 935, YT E F A= load module() HlA =7 2451
exec_module () 2 F3ASFA] &t load_module () 2 AF23T} A 9F 1oad_module ( —8— ﬂ_—i
A E=F ATt 2= Al exec_module () & &3] of st}

load_module () MINEE BES AP 2 ol oA 38 E% &% (boilerplate) 29 7] 5 T+
sofgt et 22 A FEo] RF AL o, F4AA 4 S %C‘%E

e ¢k sys.modules o] F£o1Z o] Fo] & AA| 7} oju] & H%} H, 20 RFEA] I AR E AFES) oF
3ok (¥R o, 1mportlib.reload ) o] EvlE F251A] A "th) Tk sys.modules 9
FolR o5 BRES gloW, 2HE M EEAAE =L SYS modules 9 x7]’°H of gtk

2 importlib -3 -2 w13} 2k-2 2 A AFR-3HA] 9F=T} thAloll, sys.modules oA B E o] B8-S 23| HA RES d=t) o] A 7HE A A

E3}E YEES & BE sys.modules o 9 AN HHE 5 Arke Aolth ol A TA AA Fao] 3 thE vl A T AN A
ety BgH A etk

E

¢
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e At gle AL A H 2HHE AS HAS] A8, EU7FEE ZEE A5 ol RE)
sys.modules o] &) OH O]: Fig=
« WeF 2o) Ao, ZEE oys.modules o A AT BEEE A AN} S, AP RERS
A AN oF 3k, 27 1 RES A BAIH 2 2T 7 f-of vk 2j o st
WA 3504 HA: exec_module() ©o A= YA T create_module() ©o] Ao R oy
DeprecationWarning o] @Ay sttt
WA 3694 HA: exec_module() © A9 = YA T create_module() ©] AL R oy
ImportError & 4o 7t}
542 MH 05
oH HAYZ O EE (& £9], importlib APIE, import W import—from &, W& _ import__ ())
Ar ol zEgul, A0 g ﬂﬂéA@ﬁﬁiﬁEEAMEIﬂﬂﬂfﬁmﬁﬂ%% EFE
spam ©] A/ B B & foo & 7}A| W, spam. foo & YEXES Fo&=spam o] A/ B BE Jd4H A EZFE
foo & 2 Hrk 023} 22 U e g P2 o] rky 54
spam/
init j2)Y%
foo.py
bar.py

1283l spam/__init__.py 7} T 22 EES 2P AH Ak

from .foo import Foo
from .bar import Bar

22T o} 3} 2o] A span RE | foo 2 bar of T3k o] 2 A A o] Ao,

>>> import spam

>>> spam. foo

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

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

aloly o] o3t o] 5 A4 A B uf o]9lo] A B 5 Utk SHA R AA 2= AXE A 2HY 2
H o) 7]30]t4- EWHY F2L o]} Tk sys.modules|['spam'] ¥ sys.modules|'spam.foo"']
7 ITHR (18] A EE o) T2 Abeh 7} el shh), Fol 9 AL WEA %ol Sl A9 oo o S 2l HE}
=] o] of .

= A=
543 2 A4

Y2E A= d2E X R de s JRES AT, 55 29 Aol iR E AR 2 E
HEY FEOh RE 2 BEAL2 o] JxE A HAHE REHUE Qo Aot}

YEE F A e g oy el QEE Aade) 74 8 45E AT 5 Ach 8 5o BE AR
BEL B 1AL AW 20 1o, A R AL, ARE AN 20 FE A boilerplate
operation) & AT 4 Y= B Aotk w & 23o] YriE 2EwE AL A Ak

REY AH BE AH 9 _ spec_ OEFHEER L EHTL BE 23 YL O3t A& AF L
ModuleSpec & H W Ht}

v A 3.40] F7}.
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QEE WAL YT SU 20 RES AW Aol 2B A5 o] /| ZHA 2 2E AR o] o o] E )
BESS A Yok
_ _name_
__name__ OJEEH:%E% 252 &3] A +F314d (fully-qualified) o] 52 =2 A A= o] of gt} o] o] 52
e A ~do] RE-S 25 (uniquely) ) 3k o] A8 R T
__loader__
__loader_ OEZHEERESZ=du] dxE A7 AIRS 20 AAZE A A ook 3ith o A
2 F 7 A EZ 23 A (introspection) = §] 3 A o] A 2k F71A Q] 2o Z3H 7| 5ES S AoV =
stth ol & S0l 2H 9 2 L?} o8& A+ Aol Att

__package___
259 __package__ olERHE& NEEA] AAw ofof gt} gk EAQ o] o] o sh=1], —_name__
I 22T Uk BE §H7];q%luﬂy _ FE _ name_ o7 AAF ookt B
o] | 7] A 7} obd wf, H A RE ] Wl —rZPOE'E AARE I, B EEoH R R 37| A9 ]EEE
AR = o of Fhr} T AHA §F Y& PEP 366 2 et Tk
PEP 366 o] A= o] Ixo], WQ BEA BAIAN At AZEE A4 off __name__ th4Al ]
AESREZL ARG HTE _ _spec_ .parent # 22 gd 2o = 7|t
WA 3.6 HA:_ _package_ 9 Fko] _ _spec_ .parent I} TS ASE |thHA T

—_Spec__
__spec__°o]EZREE
A48 AAste A2 QB 2 E 7t %
74 €= __main_ QlH], 01‘5 3ol _spec__o] o™ 4
__package__ 7} ALY A & __.parent 7} AR TH
W7 3.4 =7}
WA 36904 WA __package_ 7} B H A koW, A EE _ spec_ .parent 7} AREHTh
_path_

|o
;’é
i—”;
i
f
0
e
®
Q

0] 4719 (351 & 05 F2), WE AN _parn_ o ESRET A 4G5 ofof Bk
@ ol el el Bololoh St parn A o7 oW W o[l B4 5 9T Y ot
71 0] 14 ekehel, §HA e w) £ A & Al g oF Sheh. __path__ o] of ulef #ak ALA % 182 ol 7fo]
gt

7R 7L ot d RELS _ path__ o]EZHET} Qlojok 3t

file

cached___
_file S AR 5 gk weF AN, o] o EelBES] g Bapdo|o]of Sk YEE A 2]
<7t e (& Sl HolHMo|xol REH BE)_ file S AAASA e 5 Ut
ek rile o] AH W, _cached_ JA AAFE Aol AAT 4 g, 2= Astdd
W (] & Sof, vl = =

448 398 slelle Bt ol o= \“A%E—%*\a@?‘fﬂ%%ﬁﬂ"a‘o :
Azew

_file o] 4 A %< Uﬂ-‘?_, cached__ & AR %= Aol AAT 5 ok AT 18 ALt

EolF AL Aot gFHoR, 2 7F__file oL} _ cached__ % =N
JEH/H EOZHANE RES ZE ‘—’F“ UAA T A2 HE Y 2= 4= gloid, o £ F 2 A]
L7t AAY 4 9t}

m°"
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5.4.5 module.___path__

Aolo M2, 5ol __path_ JEREZIJOH, o] REL2 7] At}

f71 A8 __path_ EZFRE= ABI7|AE 2L T uf] ALt AEE DA oA, YZE S+ 5t
RES AN AAE BEE A FUCHE HolA sys.pach 9 2L 7158 2Tk AW _pach_ =
HE sys.path Bt} Aok 2 A o] @}t

__path__ & FAL9 olEl 2] &0 A v ¥ 3l 4 AUth sys.path F 2 FH o] 7] A& __path__

N= ALF 11, W7 X9 __path_ & HA3}IE= 52U sys.path_hooks (o} oA A st} o Al & A&

=T

A7) A9 __init_ .py IFLS I 7|A Y __path_ AEHFES HAASGAUL HGZL 5 §laL, o] Z o] PEP

420 o) Ao 0] 2 F7F 7| A& LA P o2 AFLFITH PEP 420 9 Q0 2 23, o] 2 F 7+ W 7] A 7}
_path_ A FETS Z36=__init_ .py LS AFZ Q7 oAk d2E AApt A5 o

ol FXHINAE 8t __path_ & AATIL

o

A 2~do] glow, °‘JE /\lM%‘%E%"ﬂH ﬂ%ﬂ—c?‘\ai 7lirepra—"r“é§l5‘r module. __name__,
o, w3 JE = 72

AEE T e Aoe FHL oDk
« B E O] __spec__ oJEBHEE 71X W, 29 QJ= A X Z repr = A A 3}, “name”, “loader”, “origin”,
“has_location” o] E 2] H E E o] A2 FH T}

* ZF0]__file COJEIREE 7MY, ZE repr & A= AHSA

e IEO]_ _file_ oJETHE
252 repr & dF =2 ARG T

o 1A kO repr o] REL _ name_ S AF&3Hr
WA 34904 H7A: loader.module_repr() & AFR o] UZ | A olE T YT oA 2 & repr = ne g
AxE Fijof g3 BE 23 o] AL&HT)
gho]d 3.339] A A T84 ‘%-ﬂ;ﬁ o AE e HES T35 7] Aoj, vk Fojs] o] 9o, =9
module_repr () HAEE TEHA BE repr & WETH AW I A==tz gl Aol E = 9o

£ ZrA] A9k None 9] o}d _ loader & 7}, 219 repr 0]

ml

5.5 42 7|dt ool

oA AFFXl, ﬁJrOMd% oy 7|2 ve A2 I ES 21 3l
(PathFinder) 2}l U, 42 dEZ EY EFESHIL Y= UEE
EESFS RS 7??4 2t

A% ) 5l E AL A71E QEEFE o] DA ok Aol gtk o

WA, 27 FAAA AR A2 S FE P ol A2 A= FAH S} BAN AT

Az dee Fedne /2 AR G Aadel A RES Fed 928 R E QYL sk, ol

42 TE (py BAE), 5ol A v E IE (Lpyc HAE), Ff ol Hef# (& Sof .so HAEF) % 2L
: - ) cfs
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A2 A= 7} 3d A 2de A2 A BLE grk URLO U H ol o] 2 231} 2422 A48 5
91 o 42 = 7hs sk,

A2 1N SAIEE 4 ke AR AELlS G YD ALEsho] 2% 4 UEF e Fohe) £3)
2 E22 AFh S S0l VEYTURLE 4= A=elw A 957 Acke, Yol A 2ES FE HITP
AR FANE 58 DA 5 ek o) F(FA) & bl AHolt R EES AAtE A5 A=
sholt] & Ee e, o] JE BES AV =S A o AgET)

A3e) F: o AA Gl U AEL BE ATiehe So]2 g, e 4% shold 9 Fw A=
SFolH Bhe 8018 A A TRG o] F ER Shelt s e FANA M5 2 EFS A A5
Qe Aol A ul 58 A 0 2 5Bk AR ol A5 o] W B A thrke 22 7195 Rol 32tk
E8), et A2 SHIE s Q2 E xe] Hgol Y, sys.meta_path BAL T3 Sol 2tk
wele), 42 A= el t AR 1 shAne] A, A F2 718 shE7) sys meta_path
= RE AARY, A2 A= e ee] Ade 98 529 A eherh

5.5.1 Z& dERz| ulelH

(rt
Y

ko I
o M

AR 7| I £ A7 EAE A2 QER 2 AFH stolx BE 7] X

7o) F2 AEZ = 3L A" X E 7t 7] AR o] Ao g

Het A2 oA EEA, 42 78k 3ol = oA A3 find_spec ()

QEE A2 o A o] WA AN T 2ER A= AL o] xolud] AL 5 Qe 0] FE Al B AT,
pa

i
HT el

i

A2 71¥F gty &= AN MY W4 E AR 3T, sys.path, sys.path_hooks, sys
path_importer_cache. 7] A] A9 __ JETHE F3 AL HLL AL AdxE FH

ath__
A8 A 2Evbo| 28 5 9t F7be] S AFCL

sys.path & ZEH} 7|2 9] A Y2 & AFote BALY 55 33} PYTHONPATH 37 W49}
ofg] 7k Aot 78 5 7 BPSERE 27131dth sys.path ol Qe AEZEL 3L A 2H
tE g e etzip A2 7he] 7 AL, avtell Ao BE Aol AHE £ e (FLE) (site ZES
Hehg 712l 2 4 =, URLe| v vl o] B Hl o] & 23] 22 Z1E0|th sys.path ol EAE 4 vpo| Ednt
Aolof ek the BRE F2 FAHTh vpo]EQ Y T2 JE A2 =] shelr] ol o5 A4 A
A= 7 kel = e A= skl o] 7] w2 oll, Srell A *é o] %‘_‘%E @i}% 73‘% 7]‘& el H €]
flnd_spec() ]/HE FTE 5t}

Z}L HAY ZAE AR5 BlaET- HE I 1*]‘4101]/\1 YEEZ A —"rJHﬂZH_path OiE i

E. path QIA7} None °] , 3739 A3 .

]o

l‘

o

Az /M st A4 42 RE dELS ey, QY A=Yt A2 H P2 A= sl
(PathEntryFinder)& ZF=th o] AL Hl&o] Wol = AL 4 7] w2l (NS %01, o] AA< #1l
o] o A
=

staf() =2 238t B317F Q)
A E Fel gt o] A= sy path_importer_cache 9 %Zl%E‘r(O]% &= ?6}5’—, o] 7H/\l% e
B AAE A S A g A ]g ST AAE AR, ojHA oz EAH A2 dED X AR
AEg skl o v 74"“L QA st WHut =P AT AR T =T} sys.path importer_cache 2] 7] A|

Q=g AANA A2 70 7t 1 A2 Q=S oA AAES st o] Fth

A2 A7 AN Ol e, AR 7% FATE sys . path_hooks o Sl BE ZeRES ST, ol
2o 2442 Ase 5o 44T A2 AL ARG ANE AH8e A TLAD o FHBE 2 ALY

F o= A7 dEg oy & ESHFAL, ImportError ‘ﬂ“‘“/\]%‘ 4= 9JT}. ImportError « 7
T8 ST o1 5 o) FolH A el B A2 Aol e g
AH& ”/} ol ol = FAHIL AEE = &g “° ALt F2 2AE o ol EE S
shel=els] Q13T Fo] 445 (o1 S0, 52 A AT A3 0]k UTRS o] v} 1
A Th), \3_]—°_|k Zo] JAAE U IHYE 4 gloW ImportError & 9.2 # ok st}

_Q,J]-Uo
—"’_1::0

o,

3o A FE oA, sys.path_importer_cache 01]/\1 imp.NullImporter o] A2EHAE 2= 7 o] 7153l T =71 thAl None
5t

S ALIEE WA AL Ause) o A S W8-S portingpythoncode S 211 3} g}
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ok oF SyS-path_hOOkS HgAo] ofRrH A2 dlEF Iy & E8FA K34,

find_spec () WA E+ sys.path_ 1mporter cache 9 None—/ﬂ 25kl (o

et 7k %i%% 712 7] 71 A 3H), None & =& A o] vE} = 3} 7t RES
2ZQAdE

Ukek sys.path_hooks o] Y=o 3o & cleg] = Zg]8o] 7 1Y & &8

Hol wh A S 8 Be1 A el ot mE gl ABHY. 2 F AL £ EE 20 A 8Hc
A A 2Hd t] & € g (current working directory) — ¥l £ d 2 A AT - = sys.path o Y= o
EfEd A vgEA Asdt AAE, A ZF dAEH 7 SAHA ol HAFH Y sys.
path_importer_cache o o} 8 FE AGEH A =ttt A E, 8 FY v e+ 24 28 23]
it} thA] Bl H T} AR 2, sys.path_importer_cache o AFREH = F 22} importlib.machinery.
PathFinder.find_spec() 7} S8+ ZE2E= H BEx1do] ozt AA &) 2] v e g g 7} At

552 ZZ JIER| nl =2 EZE

0 27|13 7)1 A o] dEXZEE A Dot o] 5 T T Ao ZHLE oA E7] AEl, A= AE
_er?_]I:i = find_spec () WA =& F 33| oF st}
find_spec () < F 7H9 QAAE WolERith, AXET 59 &3] A43td o534 (B 7He3h B A
XE. find_spec() & o] 43 A L5 29 Z ST o] 2382 34} (loader) 7+ A HTH

(714 o121 7F A h).

29 o] O]E T A S RnESTE AS YXE Ao &

(loader) & None © 2 A A 35}3 (submodule_search_locations) & TS £ 3st=
WA 34004 HA: find_spec () ©] find_loader () & find_module () & thA
g A o] EX T}, find_spec () ©] L= A ¢Fo W o] A E& AHE STt
M A= AEZ] 3T & find_spec () A o] F 7§ 2] Tz 2] A o]
MANEEL 37 584 vgol oAk AL SR, find_spec () o
A HAMEES FAHT

e Im
)
é
m]n
filo
4
(ol
ok
-
30,
T
)

find_loader () < ]"/]’-/] AALE Whop=Rlth JX EW = R 59 &38| A3} o] &. find_loader ()
T2-FES 8T, A A FE2 2Ho|a F iR FE2 o|F T 24 otk A MA FF (5 2H)
o] None ©| ¥, 4 & ?‘_Eﬂ vﬂroh}]ﬂ_roiz] o9 EEo th 2 E AT A= XHA T ﬁi ﬂEﬂﬂ
FolZ o] 5] Bgol thilt o] F &3 400 o] kA 2 b= Stolth o] A A9 4, sheolx o] 3t
Alado] Eej Ao g EAEHA] e olF X HINAE GRESIEF 27 = 9o R A= 3QIH 7}
20 % None & 57 Z 1,25 2] T 0l §38 A0 0] of Shetl wol9e 2 gk
find_loader () 7FNone o] o}d 2 S 83, 2 ZHAL FAF 1 A2 7¥EIg7 20 E &

20 Az =g 4L F R

AxE EEEE’—J o}

ETIEAY AA TS G, g2 AZ JEY FRAHE2 v A= 5
C7F A Q3= AT 23 AF5 A find_module () WA E T3t X Qstc) A vt F 2 AEg Y
find_module () WA=+ A F path AAZ EEE]Z] A (AAESAZEZFY Az s w 4t A4=

HEE 7lioﬁa Ao 2 7|thHt}.

Az AdEg FAH9 find_module() MINEE A2 dEE Qb7 o] &3 d 7] o] ZHALZ o]
HEA 8= 2SS 2ehA] k7] ol gz el Al o] E vk Bk A2 dE7 3l find_loader ()
9} find_module() o] EF EA5tH, AT E A|2~€E L2 A find_module () Al find_loader () =
S E3i).

5.5. AE 7|8t ool 59
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YZE A2/ JAE wA e A% 7B AR A = WAYELS sys.meta_path o V|2 gES BF
AHAlskaL, A e W v B A2 S5 2 A= Aot

BFOF QEE A LTS A 2 5he THE APIS O] 93 74 @il ©A] JEE 2 SRS WP E FrH,
WA __import_ () FFE wAleH: 202 FEFSE Uk o] WL S RE Uol A JEE £
FANE WAFES BE F2A 289 $5 ok

et A2 o) FEof Y Fol A ojE BB JrES dHHo R Bo AW (BE YRE AT S A7 1)
g4 3}5)= A, £ind_spec () 94 None & 585+ thAl, ModuleNotFoundError & 4o 7)|= 2o =7
=9

o pnin

Steh. A 2= vl e A= AAS ASe oF Stk 2e A AISHE B, A9 & oW SA FE AU

_main_ REZ o] JXE A XFAN SHI G o) ohE oA dFHKe], _main. BEZ
svs hbuiltine A QIS elel A% u) 20 Z/\SHATE SR, o T A E oh A, ol AL A
w7 E%i-&%ﬂ 2 keth o] 22 __main_ o] 27|3}E = W0 AE B HE AP u] = S22}

2 55N TS 7] wiEolth
5.71 __main__.__spec__

__main__ ©] o]EA 273 H =A We}, _main__.__spec__ = A A3 AAHH 7% 31 None & &
AR 7% gt

Shol o] -m § 402 A 5H, _spec__ 2 HFoE REO| A7 nE Mo AAAL w
__spec__ 2 __main__ BEEol A Yzip Lo} t}E sys.path ﬂ_ﬂg AYPst=drzE 2

o 2 w-g-o] Aot

U A] AolE_ _main_ . _spec_ 2 None 02 AAH =Y, main_ & A=d AHLE Z=7)
HES 7ot 2 AT 8N P Eolc

. ek

e —c option

lLl

L E

e X QYo7 A3

o 2 Ttdo|bntolE FE DY RE A A
A2 Ao _ main_ ._ spec__ ©] &AF None Qof Fod|oF 3t AA 1 uldo] V&Aoo r RERE
AxE E FQojE I} _ main__ ]iu} 2% v et o] B 7} 8 B ThH —m A9 X & AFg-5f of ST}
E3_ _main_ o] YXE 7}~6P BEN HWSEI,  main_ . spec__ ©] BRI AAH Yt} U s,
ol E2 A e RER AFH FYsHoF st ©o]A21if __name_ == "_main_ ": AAR &
HAQ E50o] RECl __main__ 01—3— TS A T AR T, ANAA X E &= AP A =tk
AR o & o]
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5.8 €&l 0|l#=

XXX =37l o 7T}

XXX * (import_machinery ist) REH 7] 2] 9] o ER|RE S W EH A4 o] E7)? ofutx Hlo]E 2
A @ ol Aol Yt B FRES SFAL AN oF F AolTh,

XXX gho] B2 2] 44 %8 4 9] runpy, pkgutil 552 A MO Z 7= (See Also) B IS Lo
= ofofvl gt}

XXX _main__ o] 27|35 thE RSl tha A& o & oF sk

XXX _main__ o] 7ttp2 /o) # 5ol thah A HE 57434} (5 PEP 395 2] AR

==

YZE Al

QEE A sto) He) 237378 s W ek BAE 243 o) Fof hzhe] AR AR o] WA A7)
0%1%444 7] A 574 L o}A ole
2P

% wrolg)
sys.meta_path & % 42 EP 302 o] 11, F o] 2 &-7#-2 PEP 420 o|T}.
o]

PEP 420 -2 5}o] W 33 o] o] 5 F7F 7] A & =Y A} PEP 4202 find_module () & tjote
find_loader () ZE2EZ 9A] =Y It
A

PEP 366 2 Q) R E o] 2] B 40l Je) QEEE A% __package__ o] £ HEY F7jo] 23 APt
91ck.
PEP 328 2 Athsh 9N 4 ) JEES 53 PEP 366 o] 3 _package__ & A A5 5+ 4 d2

Z7]9] __name__ © =2 A3t}
PEP338 & RES AT HEZ APsE= AL Ao 3}

PEP 451 £ 2% A7o] 5 JEE Jej & okale AL 219
2= A9EE QuE A4 §01% Ak z
524

RIS 91, 5116 9 = ol A WA=
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https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-0328
https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-0338
https://www.python.org/dev/peps/pep-0451
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CHAPTER O

H
ol
s

o] -2 whol Aol A A5

X 7 A o719 ol o] A= Bl A=, F

w240 olueh £ AW 7] 98] 24 BNF £7]42
g aeh BH T H 0] B3t 2 FEE AHA 1,

name .= othername

L= (semantics) 2 A ¢ o, o] B2 name 9] 552 othername & Z T}

thgol et 4 Aate] Aol (54 AAEL FE o AT the 7AL AT ), g
A4k} 7@ o] The ) o] A BThE Feolth

= - JE gl
« 2gA ko, F AR BF Apojopsia, Wee d8 ¢l
of® AMALE (A E 50, (%) QA 95 ALz Fo) A= AD) ol thal A= B 74A] 712 4F 2 o]
A 2=t} 37 (extension) < 15 2FA1Y] W3} 7 7S A o] 5| oF 3tk

63
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6.2 O} (Atoms)

FES B 4 71 EA I 2 Atk A4 G L EL A A P EPolth BE, A4 BE, FPEE
Se M BElE BYAH O olE O R RRATh obEY 2L o Fuk:

atom = identifier | literal | enclosure
enclosure = parenth_form | 1list_display | dict_display | set_display
| generator_expression | yield_atom

6.2.1 A&z} (0|F)

obE o2 S A A ol olth T A Ol thal Al A Aot 719 = A, o] F3 Aol e
A e o5 A2 (binding) AA-E XA H}.
o] 20| AA o] AAL uf, o}E2] Fe F3H AA 7t -Lth o] Bo] AAF A kS o, g2 7ot 5hd

NameError 9|2 7} o dr}.

H]Z7)] o] & ¥4 7] (private name mangling): S22~ H oo SH = AR F VG T2 o HWERF
AlAstal, = g 2ol e BER U ofed, 1 iiﬂi4 H|F 7 o5 (private name) 2. 2 7&—7—@5}.
u]+7H =

5215293 =7} 5ol A7) Aol o 1 Yelw MARAL o] MBL 1 o Bo| ol Te| 2
Ol EE AYEET, FHla o5 Ao 2 RE %%% A A E, e WES F713H o 2 S0,
Ham 013}% o] E9 Fefxof A ¥AL_ spam o] 55, _Ham__spam 22 WHEEH T} o] MEH-S A A7}
AHEE = EHE A Edo] Ea3sicl WEE o] Fo] FhH o AW (255AE T 21), & o] H o] g e}
W71 7E g g 5= 9tk Sl o] Fol RER W AT glod, WEhe dojux] ket

6.2.2 2|E{= (Literals)
ol M- FArE T ute| EQ BlH E 3 o 2] 7HA] A g HE 52 A dsitt:

literal ::= stringliteral | bytesliteral
| integer | floatnumber | imagnumber

PP e oA Fol 2 Y (BAY, whol Y, A4, A%, Bag) T Fo A g 2 AR ket
Aot Rass 49E 2ARA 5 Aok AN N8 26D A w Bk,
REZHE2 Ed tolg o thg3t7] wiwell, AAlo ofoldEE &= 3t Bt & F83th 22 39
S Yol oja) WA Ao (ke PO (2R g HAsg 2L o] AU OE o UL ) DL
AANE A TE I, T2 R e AAE IS 5= Utk
6.23 23 2ol 42 A
25 ool 4o Yo, BEE B AL 5T BAA BSolth

parenth_form = "(" [starred _expression] ")"
25 o] YL R BFL, 2ol 1 HUA BFo] AFshe Aol Ak BFo] Holx shje] Y E
ZYPSH, FEol Wk 194 JOW RAY BES PHA U BAL o] Hrh
W25 A2 0 FE AAE e FE2 EWo 7wl 2l B9 - H o] ARATHE, FANY W FE2

o
=Y
(o]
=
o
=
o
=
o
H
ra
1z



The Python Language Reference, £A| H{™ 3.6.15

e AANY FE Y3 18A L FE Urh

%Zo) 2ol o8] W5 oI A& Ao] ohieh, FE A4 Ag wEol 2 Aol F ol s of Fr). o 9 ¥
2, B5/h Ba st — AN BE gt (91 (othing) & FEE AL REIS fUst
A5 A S S ehE o] 41317 b A= @A & Aot

6.2.4 2|AE, 28 CIML{2]9] C|AZ | 0] (display)

EIAE A% gMd e E A7 flal, sol A2 (Tl o] (displays)) 2t 2= ST FR S 27
T 7HA 28t d 2 A Z 3}

- AFol U] gL YA A o= A3 ALY,

« dAY R} FE Y AANES Tl A4tE =, AZ 2] A (comprehension) ©] 2Fal £ AT
Azeeie] 35 Y 2452 o2t}
comprehension = expression comp_for
comp_for = [ASYNC] "for" target_list "in" or_test [comp_iter]
comp_iter = comp_for | comp_if
comp_if = "if" expression_nocond [comp_iter]
Azedde :‘5]"/]'-4 Z2AAR I FAEWEE HL2T Y ror AHR gAY R Y] for B if AR
T o] 39, A ABe Y 82EL 7} ror B ir o] YFo M 22X OR FHH BEL 0|27,

A ol gl BEo A EBA 8 FlA BECIW Aol T,

AL Ee] 233 (scope) o A AR 7w 2ol B4 S5 A Y o] BEL TR snnE
(% (eak)) 5] 7] & 52 3} oF Bk,

Tl 36 B, aoync der P, 5] |l o & YA A asyne for & ASL

At async def Sgof Q= AZ AL A 2o Y= TAAFH for Yasyne for o] &4 1,
=79 for L]—async for 7‘5 o] & 4 A, await BEAA I AL S 4 vk AZIAA 0] async for
oy await A A S £33 H 8] 5 7] #HAZ B3N A (asynchronous comprehension) ©] 2t B AT} ¥ 5 7]

Az A e 170 5% 2RY G50 ABS AN FAAD 5 Ak PEP 530 & Fashel

6.2.5 2Z|AE C|AEd0|

A E A Z o] 4] &3 (square brackets) £ S22l A1 9] 1} ol vlo] Y& 4 )

list_display :i= "[" [starred _list | comprehension] "1"

G AE Aol P AE ARG L, T UL £ F5olu AN AP 5 ek
HEE P29 R9AY S50 AFE 0, T 8452 dFNA LEZOE 3l ?—*ﬂ A3, 1 EAHE
gaE AA 4AEch Azl AT o, g AL AuelAH O BEI AL 2452 FAD

6.2. O} (Atoms) 65
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6.2.6 g C|AE20]

ﬁ%ﬂ"“fﬂ o] 523 (curly braces) & F A 11, 7] &} ghZ £ 2] 8= ZE (colon) 0] Gl 22 E 9Ag
Zeo gt 7D 5 9
set_display :i= "{" (starred_list | comprehension) "}"

AT HaTAIE A A AY A S e .
fzpod 5aqe sadA3ad, 02 ss %ﬂﬁﬂﬂifﬁoiﬁl¥ﬂlingﬂﬂﬂ

EH It Az Aol Aled o, %
R () 22 s & Qi ©f

6.2.7 ElMUH2| Cc|AZ Y| 0|

gy g gAaZd o]s 223 (curly braces) & S A2 7]/d] o] E] 2] YA ol v]o] & 4= 9o}

dict_display = "{" [key_datum_list | dict_comprehension] "}"
key_datum_list = key_datum ("," key_datum)* [","]

key_datum = expression ":" expression | "**" or_expr
dict_comprehension = expression ":" expression comp_for

gAve gagd ol Al 9Av e AAE wETh

d2E 8 7l/tolg B A A27t Fod o], IAES 9FNA LEZF SR gro] T AL YA 29
AEZES AYTt): 7t 7] AA| = 9 2ol &8k vl ol Bl & A3t vl 7| = AHgH ) o] 22 7]/3k
EZoA 22 715 o8 d AR T 4 lvkes 5], 2 719 HF "MV 2 g2 wpA el ol A o] At
T M) o ~E] 2] 2 A (asterisk) ** &= G 8] A I F (dictionary unpacking) & VFEFATE 3] A AkRHE vl
olojofnt gtrt. Zt 3 FH-2 A g elol]l F7HE T Floll = ksl & Zl/d| ol ol uk &Fe] YM e
A o7 ol AAH 7‘—5—£ A gk

W 3,50 71 PEP 448 of| A 2 AlME g4 tagd o= <
2] 3l

’l

7.

SMUE AzeddLe, Bl aEs} A P OHEHHHW ARbA QL (for) o} (if) A ol 2EL=
224 F 7H4 A2 222 A Aol AP ul, BEolA = 7|t F 8aE0] WEo A=

ek ER= T P =N

71&},] Fof T 3k A kL ko] MA F23] A= oA VD
€7 AR S0l A Eth) F5E 7] 2] B2 AAFA gkth; Foj A vl tis) A vpA 2
o

Slth (L.9F8AH, 7] G2 31 4] 75 3ok s,
=R X
FEAOE OABAGI G 6 E s AL Aol £ AL

~

6.2.8 A|L1{2|0|E{ E T4l (Generator expressions)
35

Al el s d A2 2 YA A Aol &7 ol

generator_expression = "(" expression comp_for ")"

A Eo e A4 A AV dolE AAE vET EHL AN LI 52 A B2 Se
Ak A9l s Az A 2ok

A ole @A) AHgH = ArES Addole AAS _ next () WMIAE7EEE of

=
o
k)
rr

Ir
>

X,
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(azily) gro] 51 21k (A A8 o] ¥ & hBIAA T, SHAI R, 71 D% £or AL 54 gho] T3 A,
lﬁﬁiﬂﬂ%@?%ﬂﬁbﬂﬁﬂﬂﬁiﬁé £ o o® mES oA A o g ST UA
WART ATEE ror S Be] for Tuol 55 7] 0 Fol ZA GE FT 5 ATk A Fol: (xry

for x in range (10
WA sl A 2 FEOIAE BT E A 4 Ak A UL

Q o i
23=
Shol A 3628, AU O Bl 7} async der G0l A SA3H, W57 A=A A async ror A3
await 8 A o] FZHT AYdolg A9 async for Aol await EA AL 2339 8] 5 7|
Al E ol ¥ &3 A (asynchronous generator expression) ©| 21l 2@t} v 5 7] AU d o] Zd 22 A v 5 7]
Ae ole AAE Tt=d] o] 22 v]5 7] ol g & ol et} (W] 5 7] o] B &l o] ¥ (Asynchronous Iterators) & il

a2},

for v in bar(x ))

6.2.9 2= HE&Al(Yield expressions)

yield_atom
yield_expression = "yield" [expression_list | "from" expression]

Q= B@AL AU o E FHhulE 7] A el H F4E AT w A5, TN 5 B9 vl
of A B A %#%W6“43Mﬂﬁmc4ﬁ“°ﬂﬁ&—ﬁ8§¢§ﬂdﬂﬂﬁi HE 11, async
def 49) vhelol A ALg ek AL 1 TRY A58 uE/] AU EE BET o 2

"(" yield expression ")"

def gen{(): # defines a generator function
yield 123

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

Al ol 8l o= thEoll A A ghet. wkd ol vl 7] Al dl ol ¥ g vlE 7] Al vl o] B ok Al ol A
HE 2 Adsi

AYdely g7t sEd o, AYdEolHE &2 o]edolgE Stk 28 2 Al d o] 7 Al
| ] E 3‘”4 “ P2 Aojsth AV olE Y MAES F U7t EEE of Aol Al ZHTE 2 A A,
A A HA 0153 AX 7L APk F, A7 oA ThA] D A] F A (suspend) a1 Al #H] o] E] o] & & 2} A
expression_list & S =& &t} 01/\] ZAHtE AL, nE X9 A7 HEH = 5\\:?_];1] 2]
HeE dA d2dE, | 3 >z 01 E] (instruction pointer), W &3 4k 2~ & (internal evaluation stack), &< of| 2] ] €]
el 7F =3 o Xﬂﬁ?—ﬂ °]E1-4 HAEE FtUE SEHA Aol ANE ], T+ vhx| & FF 4] o
A et Q)R 29 AAE I = ok ANE Tl & 01‘: e Rl %)Io ”aﬂ = XH7H6}‘:% =
H A Eof et (K& for Ynext () WS &3l) __next_ () 7} /\Pﬁlﬂ‘”\’/}tﬂ %J}“ None ©|t}.
IR A 91, send () 7} AHEE A THY, %‘_J/}%l =g AgE ol

o] EE AS2 Aol Y 8 IFY ofF v oA e o B W A3E whs a1, sty o] e XY
] AL glow, Ao dA FAE Ut °°‘3PX}°P‘4° A ey de ylé‘«ld?f“f‘ﬂlA o]
A&E o] oF st=AE Al 5 ok Aolth; Aol & Alv el olee &2tz At

AL try FREY oy A S ZEch Al ol B 7 (F=R 3 57F00] H A 7HE[ A A
S 2 ) v}o] deto] Z (finalize) = 7] ol A= A ko, Al o] Ef-o] & o] E] 9] close () WA =7}
TEHo], 7] FQ finally o] AP EZ 3]st

yvield from <expr> o] A2 uf, Al ZH T A2 A H o] ¥ #] ] ] (subiterator) 3 73T} Al H o] E] #|
oI HtE = B E 2 A Zﬂ Ud oy WA= SEA A vi2 ALEHT send () 2 AEH BE 73
throw() 2 AgH ZE o 9j= Oﬂ %+ (underlying) ] Ej &l o] E{ 7} S G WA =& 22 Qopd 2o =
AGHc} 284 9thd, send () & AttributeError Y TypeError & Y42 7] X] U throw() =AY
22 24 o,

Yol A= ol olE 7 452 o, ‘%}/‘é‘ﬁ}
Al19] Zko] At} Stoplteration & ¥

N
o rln
Ry

[ CoX g
2

| A

qu
e

e

topIteration AA2E A9 value JJEZHEE=JdE B F
YA Ao g AR AL, A B O]EM]OlEWHﬂHEﬂ ol ¢

[o
Y, rlr
é [6p}
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PEP 255 - 2bck3t Al gl o] e] sho] ol Al o]Ele} yield ¥ F7F8ke A<k
PEP 342 - 7} € AV o]E] & 3 ZFY A aole o API EH S /HAdsiA, I3t IR H o= A

& =S Ve AR

PEP 380 - A8 AUl o8] 2 $195He ¥4 yield from B EANA, A8 A HE AL
A B AlGk

PEP 525 - Asynchronous Generators The proposal that expanded on PEP 492 by adding generator capabilities to
coroutine functions.

MLA2l|0lE{-O|E{I0|E HIME

o] B A2 Ad ol H olg d oEe M EES AYstrt Ay d ol &9 AP S Alofst=d AHEE
%+ gleh
Avd el 7t ojn] A3 S U uf ofefol] he+=MAHESS TE8HH ValueError o8& Yo7+ 2o
08l of B,
generator.__next__ ()
Al ol 2 sho] AL lz‘ﬁPﬂb‘rU}ﬂ“*oi 1388 4= A A AT Al olH
Tt __next_ () MIAEZ ANE o, A 4= BHA 2 T4 None gg Zeth A2 o
= 3= E?‘ﬂ@‘”ﬁl oloj A =], 3o A Al # ol Bl = thAl A F
9 7S next_ () Y ZEAA EHE} Ao EH I HE P
StopIteration @]ﬂ 7} A gkt
ol MANEE BE FAHoR $EH ol & o, for FZ U WA next () ol o 3.
generator.send (value)
AL AN A o B F= S (AT (send) ). value ARE FA) A= EHA
send () FIAEx Al ol 7l yield ot= th+ 3t= el AW, Al ol 87 & %A%
ot =53} StopIteration & 4o 7Ith send() ZFAVE ) HE A ZAIZ I =S 52 o, 3+
‘é dE Ao gler g, JAXE = YFEA] None & A &3l of g

=

A= 11, expression_list
Y yield 3H7) @3l T 5=

_|>~
5 Lo
<. 2
o,
i
o

generator.throw (type[, value[, traceback] ])
A g ol Bl 7F DAl B A g A H oA type F O & o7, Ae ol 3"“7”161(1 ot= U=
e =8 E=o) Ay ol g 7} o2 7L yield 314 &3l £ 83} Stoplteration & €O 71t} Ay
HolE7F AGH & FHA AAY ThE AL E oy, LA = TEAE YHZJD}.

generator.close ()
A ol Bl 7} A A] A&k A F ol A GeneratorExit & ¥o 0tk 18 thg Ay d o]y 71 -%of
SH| (gracefully) & S8t A o] @A (L o|9) & A 45 S E M) GeneratorExit & 42 7|H
close= T &2} 2 Zobzith Al g o] Bl 7} 32 yield 31H RuntimeError 7} & 3ot A &) o) E] 7}
e e E %‘271‘?*;, E% 22 H Aok Ay elgrt ey A FEE Qe ojv] FEH JAHE,
close () v oM 4% 34| ek=th
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AL o

of 7)ol A el ol Bl ek Al el o] B o] 22 Al sk e ol 7 gl

>>> 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))
2
>>> generator.throw (TypeError, "spam")

TypeError ('spam',)
>>> generator.close()
Don't forget to clean up when 'close()' is called.

yield from = AR 3}+= o]+, (What’s New in Python.) ©f 91+ pep-380 = X Ht}.

H|S 7| ML2|0|E] &%

async def B AR BSUHAZA A= ERA
3},

H)%5 7] A el ol §47) 52 H W, w5 7] A el o8 AR 2 Fel R )5 7] o EeoE S
0e 2 AAE A e ol o AR Ao BTk v]5 ] A ElolE AL BE TEE B asyne
For B AL £, A 8o B AR 7} ror oA A1 £ BT} F A

HZ 7] AlF e el g HAEE F S 239 o 9o B E AR S E2]F 1L, o] AA S await T uf] A 3 o]
A ZE T Ao, A2 A AR A= £H A7 S T, A 7o A thA] D A] FA] (suspend) 3FL await
%9 Z R YA expression_list 2 & E=Th AV olHAAAHH, A FAHTE AL, BE
A A7 HREH s ol A1 WeEe dx] AZE, ¥& 2 9 H (instruction pointer), U F A 4F 2~ €]
(internal evaluation stack), == o]l 9] | €] A7} £ T v 5 7] Ay ol e WA =7 =8 &E oS AA =
await A Ao o] A7NE wf, = vhx] dE FHA o] ©hA] E Bt 2 HE T & AAYH AT 4 ok
AN Zof d= 349 g2 AP S AN E=E DE WA= DUt anext () ZFAFEH AT
A= None o|th 18 X] 9k31, asend () 7FAFSE ATHE, 2= 2 WA =2 ALH grolth

v 5 7] Ay ol oA, 4= AL cry FREQ ojt]o| A F 2t} AT 85 7] Ay gl o 7}
(Fz 3 7100] = Ak 7M1 A = A FH 2.2 4) Tho] d gfo] = (finalize) =] 7] Aol AN A oW, try FRE
o d= 842 t7] 59 finally & APt ol A& 5 At o] Ao, v]5 7] Al g o g-
ol Ho]E Q] aclose () & 3 &3, 1 2H2 2= FIFE AAE AP, 7] 5 rfinally Z9]
AYH =% st A A2, vF7] Al ol H & 23 ste oM E F 2 (event loop) L 2~ 7| & 2] (scheduler) of| A

31t}

gtojd Al o] A& A 2lst7] A3l ol ME F & sho] de}ol A (finalizer) &5 7 9] 3l oF st=tl ¥]F 7]
Al gl ol Bl-o] Bl g] o] B & Wl ol aclose () & &3t I ZFES AP Frt o] slo]detolA =

o
N

rr

s 2 vl A ole gz A

6.2. O} (Atoms) 6

©




The Python Language Reference, &A| H{& 3.6.15

sys.set_asyncgen_hooks () 2 ZEA 5FZ 4 Atk A2 &4 2 uf, v 5 7] Al g o] Ef-o] g & o]
He gtold Aol dm) & &8 559 «L‘r"]da‘ro]?ﬂ EAZEA ]T/‘r ateldetol A vl =9 FxEutgh
o] = Lib/asyncio/base_events.py ©l] 91+ asyncio.Loop. shutdown _asyncgens 78S B H Hr}

FdA yield from <expr> & H57] Al # olE ol A AbEsh= A2 21 odleith

H| S 7| M|LA2i0|E{-0|E{2l| 0B HIME

o] HRAAL uE ] A aelE o EHalo]e o) MAEE sk, A dlelH Fel AL Aol s
ol AHgAch

coroutine agen __anext__ ()
ojslolH B EFFLd, AR 0F 7] Aol e F4o AP XA AL vl uo 2 AP
d= TAA A A s ¥]5 7] Al ol g t7"\7}_anext () MIAERE 272 w, 9-3HE o4l
ol LA FAjS dE FHA2 P None g 2H31 §HEHE oo HE2 AWt tha & 184
7FA o] Rtk 4= 3 A9 expression_listﬂ] e Zxgsl=FFHo do 7l Stoplteration
o grolth vlE 7] Al o] 8 7} th2 gk yield 3HA] 1l S 5= W, ¥ 57 G TR E &l 7] S8l
o]9jo]E] £ o] th4l StopAsyncIteration o9& € o 7t

ol A=+ B F async for FZO o3 FAIFOE TEHTH

coroutine agen. asend(value)
oflolEES BT, A ujE 7] Al ol AdS A sttt Al #E o] B send ()
HAZ A9, o] A2 3 v 5 7] XHLM]O]E% e ((EL]%(send)})_L value A A= A Y= T3 A 9
A7} At} asend() WA EZL 28 F ol B E-2 Al Y &l o] E] 7} yield 8= th g2 LA A
7l stopIteration & o= E2| 37 Ur. v]5 7] Ay Eﬂ o] ¥l 7} t} & Zr yield 314 ?Q;I’_ ig%}tﬂ
StopAsyncIteration & 9o 7ith H|5 7] AV o E & A FAA 7| =F asend () 7} &2 u)], 3=
WS At @A 0] 9O B Z QAE None & & &3 oF gttt

coroutine agen athrow type[ value[ traceback]])
olflolHEg EefF ), vl5 7] A el ol e 7t LA FAI R Aol type B2 A& L7, Al
o8 o7} yield @t v gt& $AY 3= stopIteration o] 9] o2 SeEth H5 7] Al E ol
g7} 1:]—% = yield 3H7] 943l F 53, ol gl o] Bl B0l 2|3l stopAsyncIteration o 27} dojdr).
A ole g7t Agd o9& A FA, v QS 4o, ofdlolHES AP uf 11 o &) 7t
olgl ol B &2 T & A oAl H At

coroutine agen.aclose ()

ollelHES EeFd, Ay, vlE 7] Al d o)E & —?7} AA] AR A A O E GeneratorExit
% Xk ghek 1 o3 Oﬂ Hl & 7] Al ol g &4 7F FolstA (gracefully) & 5 3F A U}, ©] ]

AL (2 Q]ﬂ A kL2 © FHR) GeneratorExit & 4o 7| W, EHE oY olHE
StopTteration 19 & Ao Ath. elol At 5/ A aolH TEol EAFE F7he) ol ol
E]EE2L stopAsyncIteration o9& do 7t} wkek v % 7] A gl o] ] 7} ZH-S yield 3HA o] ¢ o]
B &) o] RuntimeError 7} &AY 3tct, U¥°k B S 7 A dolE 7 2 2o thE o9 E oy,
ojflolHES TEAE H Xt vEeF vlF 7] AU g o] ¥ 7} Oﬂﬂur BAYEFERE M FEHACH, H
oJo] A= aclose () EF 2 oM AR 1A ok odlolHES EHFTh

70 Chapter 6.

:
1z

—_


https://github.com/python/cpython/tree/3.6/Lib/asyncio/base_events.py

The Python Language Reference, £A| H{™ 3.6.15

6.3 =zlo|oqz2|

UreRd), B8 o] gtk

o

mebolm el dlofol A 7bg oA AFSHE AuE

primary = atom | attributeref | subscription | slicing | call

6.3.1 O{EE|RE &=X

OlEZRHE 2+ vbY R (period) 2 0] F0] FH ol 22 Z ko]t

attributeref = primary "." identifier

Zolm e fe TS W oJERE A]

o] AFZtof sl st o] Zﬂ;‘(]‘_ a O]%% a E] E% AN ER Q ZJ‘?:L‘,:E]- o]
 getattr () HIAEZ AR A ALEulo]= T4 Qi) o] o] EFHEZ QoW AttributeError
S Yotk 28X ?%grﬂ AE A o] P Zre T Ao o AARHC}. 2L oJERHE Fz0| ZHS
of e Wl 7a1H 27 e AR} Aol A 4 gl

6.3.2 MEA3EM(Subscriptions)

Auzagae NRAERD, F

mlkl

celaE) g g (G e) ARe] 35 A

subscription = primary "[" expression_list "]"
zefolweli e TS W) ABAIYHLS AAFE AR 7L ot BTk (]S Sof, Pl 2=t G4 U E)
AR Y] AR S getitem () VINEE FHMA HE2IHHS AL 5

W4 AR S A, ARAZHAS ALse T /1A S5 AASo) )
zefolvel 7} vl ol W, ERA B2 ke UL w] v B 7] F $1}7} 5 o of 3
w3l A 2 7)ol ) S gk AE s (R A4 522 Q| S G2 g
F2olth

If the primary is a sequence, the expression list must evaluate to an integer or a slice (as discussed in the following section).

TAEBE N AL £ Ao o) 509 FHAA FED AT WL NAAEE 25 Akl
N2 2o g Hohe AL 89 AUAE A gericen () WAZE AT AT LA x
ool DAY 3R e Ah, ARG WA AT A FRE NG A2 S0 o] A4
wojof 31, AN ATYME AP AT} T grol H B Ah e 0014 E Ath. 29 gld s
Setol ol thek Aol AR _geriten () WAEONA o] Fo]x] /] wel, o] WAEE AR s
Ao st 1492 A4z 2718 a7t gt

BALY B AT BAE e vlolH P ol oh L, Shke] BAprg 43 2Ad otk

_,d

N,

rlr

ox 1

!
o

o

é

oy

I:l‘-l filo

d
d

r
flo
"
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6.3.3 &2}0|4!(Slicings)
Sefol 2 A AL AR (& 50, TAE FE e2E) oA oE A FEE2 A ST Setold2
zdA ol BHAl ol del ol AHEE 4 Ut Setol Y £ 2 o ¥
slicing = primary "[" slice_list "]"
slice_list = slice_item ("," slice_item)* [","]
slice_item = expression | proper_slice
proper_slice = [lower_bound] ":" [upper_bound] [ ":" [stride] ]
lower_bound = expression

upper_bound expression

stride = expression

ol P4 FHol= BaFo] th: A EFAHFH Hols AE2L BT Seo]2 BE 0= Ho|7| & 3j|A,
REXNEATHHO] Selo]d R ;ﬂ/‘q% TE Atk S o S5HA TtEE A, o] Ao AE AT
HH o g S| st Ao] Sefol o E Mt Aol ST Bt 2SR of &g A A gt (©]
A= &folx B = o] 11731 & 2ho] A (proper slice) S U= Z3H31A] 945 o))
Setol Y Yue oh2 3 Aok Zefo|HEZH(ARE A B AT AT} Z2 getitem () WA EE ARSS)
A Th I 2ol SetolA BER 0 2 B wtEo A= 7| E QYA HTE Seto] A BEo] Hojk o] 85
ZretH, 7l Eetol 2 RS HEE 2@ FEolth 18X oW SefolA FE 3ol W gtol
7|th. 28 A Q0 oA FEe @ﬂole”W4ﬂvﬂAﬂﬂA@WﬂWMJﬁhLaﬂﬂAﬂﬂ
(AMA x=39 AZ & Behodd, start, stop, step JJEZHE 7} 27 lower_bound, upper_bound,
stride ® Fo] @A o], whXl ¥ A58 None 22 X|-¢Th

6.34 S&

rlr
ro

TR AACClE S, FHELTE A 58 EFo R FEvIH

call = primary " (" [argument_1list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and_keywords]
["," keywords_arguments]
| starred_and_keywords ["," keywords_arguments]
| keywords_arguments
positional_arguments = ["*"] expression ("," ["*"] expression)*
starred_and_keywords = ("*" expression | keyword_item)
("," "*" expression | "," keyword_item)*
keywords_arguments = (keyword _item | "**" expression)
("," keyword_item | "," "**" expression)*
keyword_item = ldentifier "=" expression

A 5 9 TS AR AT A E A Foll e 5 QAT o8l E uhA gk,
mepolw P9 ke TIW BB AA (AHSA A T, W T4, NG AANS WA S, S AA,
ol daRAY WAE, call () MAES 2 BE A7) ZelEolth 7} sk} Bk, BE 2%
ERNEL 52 A7) Aol ghol FAATE B4 shelulE 2R BEe @5 4o A4L Busd
A},

A= Ax7E dow, WA the 3 o] 91X A ARACE WA YA shebvHE] AYAA e
£E59) BEo] HEoATh NAY 97 AxE o] Yrhdl, A N AY &5ol Yt Itk 2 9=
Qjuiey, Aok o) S sHs 52 A U SR THA A A A F4 shebu]ele) ol g3t 2o,
A 0A) EFe A L, oA 402 A% ETh. TFol ol v AY A Y, TypeError 919§ ok,
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dRAgod ke ge SRl AN QLT LYol None olet BARE, SR8 A A Aeh. wE
A7} A2 9L uf, ob ] APA A e &F
A EHEL F57 4o ) @ aw e 7o) 12

1aAE4ﬂﬁua g AR Sl 7 Ego s
AR A 2R AAGES ARG HA e BE TEoI A FFACh HE ol AT 3afof & Yot
whek 713 gro] X 4| A 91, ob 4 w0 S &0l WoblehE, Typerrror o9k B GTh. 18 A

Fod, AR SRl FFol T2 A4 H5 02 ASAT.

*identifier W& AR 3= 3 A ghebu] e 7 91 A
2 Shell s G A4 AR S B U RS

?
o
o,
:{o
I
ow'
N

or2 3l TypeError o E do7l
ARE (S e A7 AR50

[e3)]
BA

2191= A7 94 StetvE ol §o] B8 o g, rridentifior £
o L1 34 shebu &
9

REEER T S

QA kL 3}, TypeError deE d

S U, e 912 7 AR E o]

lo
o
=
di
oo

9 *expression o] &4 T &9 534, eXpressmn«l 2 olE| # & o] Hofof sttt o] o]E 2 &9
8AEL, 59 %‘—7}4 A AAEA AAE AFHL TE £ (x1, x2, *y, x3, x4) J A% yY
Fe T ul AlFE 2yl e, yM o] 2T, o] 22 M+471 9] $1 2] AAVE x1, x2, yl, =+, yM, x3, x4 2 T &3+
23 553t

o2 A% A= A *expression £ ol BAIA S 719 E AR FAol 42 & Yo%, 719= I=
(283 BE **expression IS - ot & Heh) Aol Hejdrhs Aotk ZefAl:

-

>>> 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'
>>> f£(1, *(2,))

12
22 ZTeoA 719 E AR} *expression 2= BF AREshs AL dubA o)A eb7] uf o, dAl 2=
old E&ko] dojutA] =tk

\=1

EH **expression o] S+ T E o 5T, expression 9 2 13 o] T ofof st} I Y|&o] F7}9]
71 9= AR AAE FFAh 7]-%57}(““]7%411 719 = AAG HE A A2 7o) o]v] A3 rtd
TypeError o2 7} &8s}

® W *identifier o]Y **identifier & AFE3t= & 4] 1leln)
o EER AT & itk

WA SN B P TE L Q9] A0 *and <+ QA 7L WolEolL, X AxpE o] o[ HHE A 37
() Fol & 4 93, 19 E AR DAV A A (<) Fol & 4 Atk HZ 2 PEP 448 o A A 2hs At

L

AR A% EF e A= A%

flo

)

=
=

30

522098 90X b @, 4 oW ghS BAETH None 4 5 At o] ghol o EA Ads A &
28 Ao ol 2eigich
wref

>
of

o e
>
2

> o,

o F4m: A4 BE
E

o
kD
=)

M
o 1
>
0 U
ok
EE
t
+
fol
e
o
rE
riot
2y
o
N
X,
ol
X,
4,
o

6.3. Zzo|oqz| 73



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

The Python Language Reference, &A| H{& 3.6.15

W3 g5 ASE: A3ke Qe zelelo] 2ol gloh g B0 vl A =Sl @ 4% S built-in-funes £

SR ARE: T FR 20 A AL AT g

Felz QrEAMASH: ok AR A A4t BEF e, 2 dav A A A QA H
Shubukz o 70 917 B2 o] AnkE L)

A J2HA: T Zas call () HIAES AY&of it I ade A MAETSEH =
A% 2k

6.4 OI$/I0|E EB Al

olglolEl & o 1 E o AWE A FAF 27 F2E T o 4T AT 5 ek

await_expr = "await" primary

W7 350 F7}

T
r>~
)
rlr
[

2 o
o
(o
1B
K-
M
rlr
ne
oSL'
>~
_,>i
4
i)
o,
oN
oY,
o
é
m&"
rot
—
[
pa)
o
to
rlu
1B
K-
i
rlr
ne
ot

power I= (await_expr | primary) ["**" u_expr]
2 A, 257 Qe ASAET L T AR AA2A, AR @ BEo| A A& 07 Fho] Ta AT}
(o] Z0] 3| A4kAte] gre Tohs £ A4S Al oFshe AL o Th: ~1++2 & ~1 o Bt}

ASAF AAAL WA pou () 75 AL AAE TED W49} g ool ek 2
e AFAFE e Fh 54 ARk WA FF PO WA 3, A3 7 Folok

int 7 A4FA}E} -9, F WA JAA7} F7k obdd o] A= W A H A2 F S e
e, B AR float® A& A1, float A7 AT A& 51,102 =100 S &
=0

0

0
5 242 AS5AF5Y ZerobivisionError & .
(complex) 7} Y2t} (o A W Ao A= valueError & 427 T)

u_expr = power | "-" u_expr | "+" u_expr | "~" u_expr
I G- (vhol i) ARbe T %A dAke] Sof S Zok
UG+ (Fel2) AAE 2 27 AAke) kg WA ol Fob
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m_expr = u_expr | m expr "*" u_expr | m_expr "Q@" m_expr |
m expr "//" u_expr | m_expr "/" u_expr |
m_expr "$" u_expr

a_expr = m_expr | a_expr "+" m _expr | a_expr "-" m_expr

(@A) AR AR FL ETh AREL BE 2AA, B QA= A4T THE A% A2 of
kol 5ol 245 35 Wow W T FAACE FA 4%, D20 WBo] £YHTE; 2
e AdaE wED,

€ (ay A= A FAlol Abgstel = Aolth stojH o WAE S o= A o] AAE FHsHA] Y=t

A= A Al o] Aol (floor) 45 A&3 Zlo|th 022 Yire ZeroDivisionError
s dott

% (252, modulo) A= 3 WAl AA1E 5 WAl AR U oA S E0h 24 AAEL WA 35T
o2 HFHY 22X QX700 ZeroDivisionError 98l E o7t AAES A5V E 4= Q)
& 50],3.14%0.7=0.34 2 2t} (3.14 7} 4*0.7 + 0.34 9 Zoma) RER JARE JA T
WA 9 AR} 22 RTS8 2he 23S Frh(E00)th; 23] AU 7 A s dikate] AUigrhnt

2o,
= (x//y)*y + (x%y). B
Jth:divmod(x, y) == (x//y, x%y).%.

AR oA 28 o] FAD Eh Y (A e o 4
A Ao BAY v Ee] £y gl 2

ZAE Hel RE2 A 35k A g3, ¢

=

As

(

A A AL RER 4L divmod () @ Hagol tisi M B o of 9lA otk tiAl, A3
o, abs () FE ARSSIA A= A etste)

+ (514 Akt g e ok dAEL T RAAU, & o 22 P AldAooF B ok
AT AL A TR ME &, 3 A AT FAk8] A Al A E oo 2 o)A "k

- (W 7)) A= 2 JAAHEY AHE EoF A AAES WA FEP o Wddrt

]_

rr
W
ro
R
il

!abs (x%y) < abs(y) °] F¥H oz oAk floatd] F--oll& &3 A5 (roundoff) wj £ ol =X A 22 Fo] opd & Qirh.
& 501, 7ol 4 float 7} [EEE 754 v A &= A e
A= ~1e-100 + 1e100 ], £ Hoz L
RH A AHE F7) w e, o] P -1e-100 S
2x7bye) A g Ao} ok F 7k, e
y)[0] *y + x % yZbx S olFE 7MPAES 743

6.7. O|g &b= AL 75
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NZE QAL 15 AR T e 2459 et

it

shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

O GAEL ASEE Ak WOLEAT A WA DAEF A QA2 Fo1AHE SakE AF ol

922 0 g vl (shift) T}.
SEBZOE n|E NZE S AL pow(2,n) A4S AT Ao JY Ak ARozavE AnE
3 AL pow (2,n) B ok Ao Fo Ak,

2 AR LA, == F A= H Y sys.maxsize Y Aol L AT = F A4 L sys .maxsize
Bt} 39 overflowError o] 7} &A glc}.

6.9 O|StH|E Al

Al 74 v E A2 2H7] o A9 & et
and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_expr | xor_expr """ and_expr
or_expr = xor_expr | or_expr "|" xor_expr

T QAES) W= ANDE FH), AAE S A4ofof Bk,
~ AAEARE T 1S 9] W= XOR (W EE OR) & F], Q5452 g4 o of 3tk
1

A5 9] Bl EW (Z 34, inclusive) ORE F &1, AAHE-S H4r0]oF G}

Cole 2, stolHoA RE v A2 T2 AT E %‘%Eﬂ Abe, AL E, U1 E A4k H o) ) B35,
Cele=ge,a < b < co 22 HHA 0] oo A9} -2 WAl 0 2 s A F ).
comparison n= or_expr (comp_operator or_expr)*
comp_operator = LR D e R e e N

- | "is" ["not"] | ["not"] "in"
H = =2 3E £} True EE=False
HaE AGEA AZD £ Yth A& 50],x <y <= z5x <y and y <= z & 553y, Afo]HLy
o] g e Stttk At BHAI R F A EF x < y7F AR H z 9 g2 73R =T,
PAAHOR, q,b, "',y,Z7PE§QO]1,OP1,Op2 yopN 7k ¥] 1 A4, a opl b op2 ¢ ... y opN
zE 2t Y S A AT L3t S A Stilsa opl b and b op2 ¢ and ... y opN
z 9} 553t

a opl b op2 c7baShc e oW ERe) M AT FAIGA @7 W B, B Sol,x < y > 2 0] S5}
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A (ohut o] mA] = 9El ehw) Sub= ke Ao 5] of Bk

o
-
o
-

2t Hlu

3
Y
A

1= F AR G ulneh ANSe] 2L g Bar

7
| = °l (fféﬂro}oltﬂﬂﬂ"ﬂ O3l = 2=tk et Qi shol Aol A AR Fhe
= AA 2] ghell o &t ?ﬁ%‘-ﬂ’ﬂ?l(canomcal) A2~ w2 ok =3k, A A9
S Eo, EEHoH JEYRER A= )2 05101011 b= 87 A S
2 3 3tc) 2

AA o hek 543 FF7e 7H\:1 Aol g e 53

Vv
I
il
Vv
I
AN
I

2
A

o ofll
_>|~I_‘

lo

N

)

EJ

Ry AE 2
ey
>~o.?_5,
N 1>
—|_l/-\
e
N

o
i o

ro
)
e
!
L
2
it
o
e¥
.1

(R NI VSR 1)

[o
fru
oX,
o
r (
u
k]
o
N
ol
krl

~~
N,
N
L)
ot

)object o] A/ B Fo|7] wjFof, 152 object 2 HE 72 a2
28 Z 23} v 1 W A E (rich comparison methods) S 33| A AA12] v
A Ql A~Eupol Al o] oA A v HTh
S AR Y otoldlE E o 7IvkZ ET L
fﬁlﬂaﬁﬂﬂﬂﬂe7% A2E 2 7He] 5
AHA (reflexive) (5, x is yEx == y & FAITTH

o ok gr - 2

oft 2, o
M Lorfo
i
rlo 4
|

e g [>ofd Diofrin my fL o
i
30
rr
=
N

B
T
o

N rh
of
L)

lo
N

o
DIRb
RN
oft lo

of
rr ol
ol
(i gy Lo ®
Ml N
i—;

Nl
(= o

T of

et
ne
[o
)
vl
o

| 3 (order comparison) (<, >, <=, >=) = A| F% | 9¥=1r}; A £ TypeError
%15th4v&@ﬂtﬁm}@qLaﬂw

[}
-
)

Auj
i
o, ML

DR een) 19 u:
T pok, 1,

T

i

ftfo gok

ek o rlr
1 (o o
ko >

N2
N
N
X0,
K
>
>
- o
5% il
flo ko
5.:
BL
2
Ll
&
é
o,
!..
o

T oofoft L NN o N o
o
2
N

o 1 ol it
I
Bl
rlo
N
o
ofN
ko
L
oX
ok
e
1o
=
K
of
_
o
N,
s
L
k)

=

2
SN

2} & ((typesnumeric)) ¥+ 2= 2ol B # 8] & fractions.Fraction ¥} decimal.Decimal
ote RAE LS, BAF7t A NI E AP A] Gethe Al A mMIE, ZAYOE FE
7o) vl7} b5 a BAE BB B oA, AUEe] w4 gl sAew (FneE Aew)
gw= W2 e,
NaN(not-a-number) = float ('NaN') ¥ Decimal ('NaN') & 54 ~}1‘/]-. O AEL A7 AFA I e
AT (xS x ke FoIEh, A7 A 2 9T (x = x AT, 1, of e 717
NaN 7t7} Bl w8l False & S8 &) o€ 50¢],3 < float ('NaN') I float ('NaN') < 3BT
False & 3 &t}

e Blol U] A]AAE (bytes Ubytearray @ AAEAE) 2 FS A 4% v E 4 9t} o
[ ALY A} kS AFES| A AFA A S Z (lexicographically) B

| 3
BE2E9 -.1—\4 = 3 9] E (Unicode code points) (W] & 8= or
Bl

M

¢

pa)
il
rlo

e BALEE (str 9 AHAC)Y = a0
o] 23 E AHge A A A ez s

A I vkel ] Ald A A v ¢ gl

e NJAXE (tuple, list, range o] AAEHAE)S T2 7|2 v E 5 Ql—t—tl ranget 2| Bl A=
QA et A2 O FE Y 55 ¥ELE o F EOEFE Y davas
TypeError & €2 7Ith

Fo 37T :._’: 0l E (code pomts) (| = S o], U+0041) &} A B2} (abstract characters) (%] S S0, (LATIN CAPITAL LETTER
o Qe thiE] FAEAEC] 24 3] ZE XJAEWS 2 FHAF A Y, F7FE 3l o] o] I & 2JE]

A BE2HE 0] ol Q) A& o], A —‘?—Z]- (LATIN CAPITAL LETTER C WITH CEDILLA) = = 9| %]
=k

§_

s e
U+00C7 ol =
character) £+ 5| EC}__t & 9] %] U+0327 (COMBINING CEDILLA) o] 9l+= 23+ —EZ} (combining character) &) N AXZ Eﬁi% —’,1 9l th.

FAFE Y Bl AAAE FUIE FE ZAE SF0 A o] "’U]":P °] 2 Ao Al v F A A D = Q) & , "\uooc7"
== "\u0043\u0327" = AFelth, At F EA L o] &2 F/4 4 (LATIN CAPITALLETTERCWITH CEDILLA ) —% s R o
o

BERAE S A EAFFA v E (S, Aol Al 2 AZQ HHH O 2), unicodedata.normalize () & AF&5HE

e

P
M£r|r
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Al 2e US3lE 84 7] v & AFESIA AL A o 2 vl w3t 84 E 2] WhARA (reflexivity) ©]
73 A At
LASYY VIS AARtE 212, 2a A vlurt 28 4 x o il x == x 7} 34 Frojgtn
7Hg gtk Aot 2 7Hg ol Z71REE F A, R 459 ofoldE E] 7 WA vl H Fof, o] Z o] thE w vk
{4 FF A7t AT N A E LASo] WA A o], o] H2H 2 dUe 84 e st
e A3tE o vl wabA e 2 40) 4%, Anrt s a4 vlws debd £ 9T, B2 5 Ak
| & =01, B] REAFA € NaN o] 2| A E ol A ARG off th3- 3 22 v 542 Helt):
>>> nan = float ('NaN')
>>> nan is nan
True
>>> nan == nan
False <-— the defined non-reflexive behavior of NaN
>>> [nan] == [nan]
True <-- list enforces reflexivity and tests identity first
g AT AFRA Y NI T Zo] o] o] 2Tt
- % Adgol grhm v ms /] A AL, 2L Wl Aol DAL, TS FE 48T 7 Aol
Zoha vl aE oj ok gtk (& S0, [1,2] == (1,2) = AR, Fo] th2 7] wjZolth
- avuE A9es 2SS A AR 2 845 22 AE STl E E91, [1, 2, ]
<= [1,2,y] ©x <= y @2 gtolth. tddte= 247t gle A 0 &2 Z2d o] Atin
HR AT (A& =9, [1,2] < [1,2,3] & Folth

4 81 (<, >, <=, >=) & TypeError & g o7t}

ATE (set O]y frozenset & A2V AE) S T2 JPEAAME OE FE ol vjud & ok

o] AE-L HE A3} (subset) I A ﬁﬂ(superse )2 555t= o o AARES F gttt o] AA = A
<= A] (total ordenng) 4-46}11 A=t E o], F AT (1,22 {2,3) EEUALE, st HE
Supel BRI POl A, 57} ChE SLte] 19171 gol AL Shh. Wt 1 Aol o] Sae B4
ol A} 7 = A T}E}A| & D}(oﬂ~—g ,min (), max (), sorted () o JHFLz Fgto] g)2EE A F31H

o H A o2 AHE Eh.

A vlaE 1 8459 v S A stk
 FREY 2 WRAFS2 N A ESS FESHA 7] wiZel, 7] & ¥ 52 ATt
H 3 5 2hs ALEupo] 26tE AFE A B Y FEHl A5 Ve otthd 2 7R A3 o A S S5 oF St
55 Bl A& YEALA (reflexive) o] of of Sttt th2 T E AW, ofo|HE E] 7} 22 AA & 2o v
& of of gt}
x is y®¥Hx == y T}
H| = o} % A (symmetric) o] o] oF gtT}. T2 U E F Y, Tha i 22 A2 22 ZHE Folok
Cia=
x == y &y ==
x = y&y I=x
x < y2y > x
x <= yy >= x
H] 3= 3 0] A (transitive) ] o] oF T} ThS (B A 814 §F-2) of| 5] o] 2 & o F st}
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x >yandy > zWx > zT}
x<yandy<=z“Wx < zT}
o dHEE =& BAo] golof 3ttt o} wE s, oS
x == y&not x !=vy
x < y&not x >= y(A£A F)
x > y&not x <= y(A <AL FAP)
WA T EAAL A <A 0] 4B AT (]S Sol, Aol A g AT, AP L
I8 XA ¢}, total_ordering () HEZ# o] ¥ H
hash() AT E 5T VAL FANF BT 2 ANES LS HARS LA Brh5 0z
e o oF whek
SPol A& o] ATA T AES ZAA) ioth AL NaN RS2 o] 4L W gk ook,

=3

A4 =0l

(LS
rlo
gl
tlo
N
9
o
ol
v

6.10.2 HBH{A ZHA} A

2

AAR}F in T not in & WHAS AALS
2 x in s

=
£ &t} x not in s < x

o] g A A3kt gAY AL
dict, collections.deque £} 2> ZH o] ] P 59 73‘—‘%,&?4_*—1 x in y Eany(x is e or x == e for e

in y) ¢+ &5 3tth

B vlo]|EE o] A, x in yE=x7Fy o A H 2EF (substring) 9 A%, 28|31 23 I HY True
u

th 55 ALy find(x) 1= 1Th Wl EAGe PP THE EALE A 2EF o2 A7)
w] o, "" in "abc" 2 True & & Frh

_Contains () MAEE ZYste= AHEA HY S22 HA$, x in y £ y.__contains__(x) 7t
Fe W True § 15X oW False £ EHEH

_contains__ () 8 ASA GA™__iter () B A ARA A Teh2) A9, x in yEy
£ whEal of | gz 7} WSOl AW True Th B8 F ok ol 9 71 S in o] 1

= Z
AL E do Ao HFHrh
upRj ko 2 &t AEHY (old-style) o Bl @l o] Z 2 EFZ S A3t FehATF getitem () B RS,
X in yEx == y[i] & U=s= 2o ofd A o]t i7FEAS D, AT RS B E A4 Qldl AL
o 5 IndexErro r o9& oA g+ oT,lfﬂ 2 1 799 True 7L AT} (L ¥ ,1 q]gy}»gAgs}g
ino] 1 o9& el AR HFHATH

A4 not in& in® =gF KA OR HoyHT

6.10.3 O}O|HIE|E| H|I®

A is & is not & ﬂ]A olo]dlE]E] & AAISIT}: x is y=x2y 7l ool E 7 22 AA L
HH a2 al 0’“17:‘% ol A9 otolHEEl &= id () & AFSA Z2FHEh x is not y 2
=" 2R g}\-a_‘,__ 4

o, is ANAE

4 2% 7}4] X]-4> A (automatic garbage-collection) &} X} =2 (free lists) 2 T 2~ 3 3 ¥ (descriptor) & £ 2 ¢ A 4 o &
el 2 e At o ZA S

i o
Qads =S| 44 ES a2 2L EAR AR ST, A2 B0 o 43 542 1A
JUL TS0 B2 157 Hheie.
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6.11 =2| ¢iAH(Boolean operations)

or_test = and_test | or_test "or" and_test

and_test = not_test | and_test "and" not_test

not_test = comparison | "not" not_test
=g Aike] oA, 183 3 A o] A|lo] &E & (control flow statements) ol A AFE-E o, T} =S AA
© 2 3| Hrt: False, None,¢ o =40, _TZ}"Ur A ol (A, 72, Bl E, 9Av g, Jd

E
=9 KjﬁL(frozenset) =< Zgsth. 2 5] BE 2 e sk AR A B Y AA S bool ()
uﬂ AN E2 A2 A AFA Q] 2=2] gk (truth value) < ﬂAE% ufo] = & 4= QI

AR} not 2 2 AA7F AR o] W True &, IF A ¢F oW False & FTh
FHA x and y £ WA Fe T x 7 ARl 22 B ETh 28X ¢od y o e 73 Fol

Zrh 294 oWy g TE Fol 2

o

EA4x or vyt BAx e TAH a7t O W I S B
4ne STk

Note that neither and nor or restrict the value and type they return to False and True, but rather return the last
evaluated argument. This is sometimes useful, e.g., if s is a string that should be replaced by a default value if it is empty,
the expression s or 'foo' yields the desired value. Because not has to create a new value, it returns a boolean value
regardless of the type of its argument (for example, not 'foo' produces False rather than ' '.)

)

6.12 =71 ¥ &4l (Conditional expressions)

conditional_expression = or_test ["if" or_test "else" expression]
expression = conditional_expression | lambda_expr
expression_nocond n= or_test | lambda_expr_nocond

rlo
-
i
Ho
e

24 ZAAL (W2 (4 F A4HAH (ternary operator) ) 2}l & | TH RE sho] &l A4kol| A 7HE vt
7L‘—1;]..

F

!
rl

x if C else y & WA xthAlo] 27 C Y g Toeh C7h FolH, x 9 ghol PHAD 1 2
o 1R oW, y o e P Fol 1 ARE BAET

Aol 3t o] A4A 3 W82 PEP 308 2 #13te}

BNt fe
S gk
AN >

(Y
=

6.13 ZiC}(Lambdas)

lambda_expr = "lambda" [parameter_list] ":" expression
lambda_expr_nocond = "lambda" [parameter_list] ":" expression_nocond
gt 2342 (W2 o} ¥ 4] (lambda forms) ©] 2} £} o] & & TS e o ASET 234
lambda parameters: expression = & AR E F0}. o] o]& gl= AA = 0]“%‘7]] Ao = g4 AA

A" F =g

def <lambda> (parameters) :
return expression

@5 Ao A

=4

o
=
=)
(i
v
ot
v
=]
o
1=
[o
fru
rd
e
9
2
%
5
rlr

7} (statements) ©] L}

flo

shepul e 52 o) 2y
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o] = H| ©] A (annotations) = £ & 5 Ql5ol 52} 3l of 2t

6.14 ¥

rgk

4] 5= (Expression lists)

expression_list = expression ("," expression)* [","]
starred_list = starred_item ("," starred_item)* [","]
starred_expression = expression | (starred_item ",")* [starred_item]
starred_item u= expression | "*" or_expr
glaEv e dase el AR S AlQstal, H43 st 428 T RFA 552 FES
Frh B2 Zolt B2 gt BAAL 5Tk FANES AR M 22202 o] 73| Ak
o 2B 2] & F (asterisk) * = | H 2 & A 3 ] (iterable unpacking) = Y ERHTE 3] A4k = REEA] o] B 2 & 0]
ojok gt} I oJH el E o] FEE2 AR BF o)A, A WA A AN A 7FE, B2E, Aol 2dd
WA 350 F7h: A4 FFA Y o] HE A I 7, PEP 448 o A ] 2 & A <hH T
2o 2+ 93EE &Y 72 (single tuple) (&%, A2 & (singleton)) = W5 W vt 5o thE B E Ao+
AR 5 9Ty, Bol B HE GE DY EAAS FES BEA 23, 1 A %8 F0 (1 FES
WS d, W BE S A ().
6.15 242 T5H= A
stol W AZo| A e BE o A ke TaTh hY e 7o Bk, Swef gho] AW HT U A

e ER S
GEEM, BRHS TEY B £ £ATY SAYR go] T4

;@

exprl, expr2, expr3, exprid
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - exprd)

exprl (expr2, expr3, *expr4, **exprb)

expr3, exprd4d = exprl, expr2

6.16 ALK L=<

O3 2+ oA o A 2] Axkz}F A9 E 71 W2 A (least binding) o A 71 -2 7] (most binding) <=2 2
SokaT) 2 ARt Bol gt AUAEL 2L S i) Bjo] WAL R Fol XA ek o] 4,
AAEAFE-2 o] 3 (binary) o] T, 2 Ao Gl ANAEL AZAN L2202 1§ Ay ATt AFAFL
olel ], e B&o) A YEow TF Ao AT,

W)L, Wel 4] A, oo HEE AAE L RE 2L $AEE 23 AHo A 4B S AN AE A
LEXH = o]o]F o] 7] (chaining) = 7] 5= Z=Th

6.15. gt= Fdl= =M 81
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O AEX} My
lambda gl T34
if—else ZAZAA
or =37] OR
and =2] AND
not x =2 NOT

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

3

gl

A, WA A ST oFeTHE e A E £ 8

oF

H]E OR

~ H] E XOR
& H| E AND
<<, >> AlZE
- CEER L
AN 0,99 38, A, A% A, A
+X, =X, ~X 4, 2, H|E NOT
i AGAF°
await x ojgJlolE A
x[index], x[index:index], x (arguments. | ABAIHAM, &8to|A, 3=, JEZHE AX
..),x.attribute
(expressions...), [expressions...], | 2% (binding) E= FZ& tJ2= 9], 2|2E A&
{key: value...}, {expressions...} o, gAY E gaZd o], g sy ol
S AdAE TAY 2rijgoE ASETH 2E LA A LA
CAFAF AR} = 2 2% 2= AbEolU v E 4 F AR E T oFsA AYse), &, 2%%-1 £ 0.5 Th
82 Chapter 6. E&iAl




CHAPTER /

Tt F (Simple statements)

simple_stmt =

expression_stmt

=z
O
]
[0]
2y
o
fift
)
M
L
f
M'
i
o
N
Ho
:0]_.’4‘
)
4z
T
)
ot
ofh
[o
o
>
ofo
(i
S et

A & ol FAAT. A2 e Bl AnEEL s 2elH o] st ol v

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

83
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ERY 2L Gl 284U 5 ) B84 259 e P}
e} E oA, gkol None o] b ™, W repr () &8 A3 T A= MRS 31, T 9A 2 A=
T N BFEEYOE Wt (AH 7 None Y ul= 2 A] ghotA, ZEAA T &L ojH SHE WHEA
%=rth),
=
72 THEE
2 o] goll () A2t 7 AA Y] A EYREVY FEESS TSt
assignment_stmt = (target_1list "=")+ (starred_expression | yield expression)
target_list = target ("," target)* [","]
target = identifier
| "(" [target_1list] ")"
| "[" [target_list] "1"
| attributeref
| subscription
| slicing
| "*" target
(attributeref, subscription, slicing 2] ¥ A& Zzlo|n g AHS B Ht})
YR EAA B2 (0] 50] hto) BRI 55, HEE o8BSI 55 g, FA9 J9E FEo)
BEol Aok Ag 71 %steh o e P, BN 2 2F 0 2, Shte] A3} AN E BHA B2 2o

of o 2ot

Wl B (5%) ) Aol whel A A o

= oAt} gglo] 7hd AA Y AR (ELHE T2} A
Boaagdold Lol 4) B, 7w AAA HE A2 9
Qo 49

7 =
% B9 ool Hllﬂﬂimeﬂﬂﬂﬂ
éﬂdﬂmmqmq quMO ﬂﬂ ]d %ﬂcqm%ﬁb

N9 5L 1 AN G Aol A FAATH(EETF A5 AL
AANE B B2, PEU AL BEL FAAL 5 Aed AFT 5 Uk o A AL B 2ol
A7 A oz el g,

* If the target list is a single target with no trailing comma, optionally in parentheses, the object is assigned to that
target.

CHAY A 2L Lol YREEATIHE I elRolol
[e)
o

o rE

b
ot g

S, (£ Gamed)) S0l 2 A
HAY uH A e 1 BEe

&
24_1’
rlr
o
2
bt
)
I
S
v

ol
E:Vé—olrﬂﬁ

.
fo ok sk

e e

tr 2 e

o
v
o
)
)
i3
o
=]
Y
=}
o
[l
i
rlo
l>
s
g
>i
jﬂ
=2 |
[-o
lr
>i
i N

¥0 O I o g
O

o i

4

ot L TN T

By

Rl &2
lo

i)
iy
24

Ir

B Jub
=
l_{}u

_?L
id
lo
3
AT
ET%
[
=
é
1o

A
8

2 o
M
[t
e
du
=2
30
rlr
Q
b
O
o
Q
[
iv
]
O
S
[
o)
Q
Q
f—
J
=2
ol
59
ol
Y
52
[o
4=
g
)
llf
rlo
r (
2
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- 2R ggod: T o5 47 A Y o] F FZoltnonlocal o &3] AT = F o] F FZFollA
AR ol AdHATh
T ol go) ojn Ao} gow AADATh o AL 7| Eo] AR o AW AA ] Fx AF7H00]
55 % 5ol A, 277k A 4-5Hd v % 2] 7} whds) 3 5k A destructor) (2131 0HE) 7} £E £
WS 5 Sleh
» Bilo] o EelHE Fxu: B0 xetolve) £@AS] gL FATh AL Y s o= HES
742 ARG ook Sl 18 A 90 TypeError 7t oj ek, o] 1 Ao Fol 2 o =R
ER AAE UWYstEE 2 Y3tk e w3 = b o 9] (BF AttributeError o] A%k, &
adds=gith € 4o
F9 A AR 7L Fe) 2 A LT 20] 3 o ERHE FE LTI A2Ahe) FEA A BF 5 5H, RHS
284, 2.2 & dAHA ] EYHEL (AP B HET} githe) 2e 2 o B BES N AT
T ATH LHS BH 2l a.x = @4 4 281 WEolAMete 4 dad 2 ol ERES A3 A,
Fa.x7l 2L EYHES A27E AL Baz Ao T} RHS B84 o] 2o~ o= HES
7He A The, LHS & B o] B0 2 A AAE 2 o ES HES BETH
class Cls
x = 3 # class variable
inst = Cls ()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

o] el property () 2 RhEo] X Z 2 3 ¥ (property) 2 22 LA HE o ER|HEC 282 B8+

giek

« B lo] AEAA G : 2ol Qi mejolve] EAA
ARG (A 2] 2L) vl F AR 7} ehok ek 1
sefolme] 7} (A8 22) 7l A2 AAE, AR 229 s 47} shol ek, S
dol7h HaATh. ARG AR Dol Rt AL 2o ofy Foofof BhaL, Al Ao 1 A AE
742 ah= o] 272 Q)3 2 ATk AP AT HE Hol i w E
sage A Adxe] @ gL P ase] A FEL

zepolu 2] 7 (GA e 22) % AW, HH AT YES
vl 2 A8 ASYES AR o) v s A)/vlo]E AL @
Az AL AT S5 AW, (L 7ol A17F 2AFA o
9lck.

A2 ALY AR A=, AET QAR setitem () MIAE7FEEHTH
E 2

« BHZlo] Sefo]d ol Fxo mefolm 2] k@A g2 7T (B]AE
Shof gttt th P = AA = 22
e 7o 1R 2 034 A F a0 Aotk AAH2 A
vewd, Al dae] ol g gt 238 2o BAFE
tToz Al ds AAof Setol A8 Y= ANAZ W
=

o
2

O
o
o
K

rlr

ok

kv

o,
woe

S

(o> m}l_‘
Moﬂodi
LN
LA

rlo
N
.
>
=
[>

==
N
-

M
l
ol
o
>
=)
[»
=3
i—";
o
o
=
[
e
v
o
rix
-}
&
v
Re)
gz
Ir &
e ™ E &
o
>,
re Lo

[ >

>

L o,
[e] (

= 2 o
=r 4

" o

=
i)
>
[}
[>
1o
i
9

oY 4 2

e}

ki

Jh

ko

O.I_lziu‘o
oy

o
N,
>,
i
[>
N
o
i)
ot
k)
[E
|y
i)
o
[>
o
N
o
rlr
fw)

[}

.
Pl
rid
M
hini)
rlo
Ry
[

AAL e o7t I 2k S o] (5 Al A (simultaneous) ) -2 (o &
HEE n&3th A=, A YE = HeS9] ZEA oA FHE AZ A
5

T= =
T U AFEdeth dE o, e 22 22292 [0, 2] & At
x = [0, 1]
i=0
i, x[i] = 1, 2 # 1 1is updated, then x[i] is updated
print (x)
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o B7]):
PEP 3132 - 8& o]E]&] & ol 9] *target 7|50l st 14

7.2.1 S8 2 2 (Augmented assignment statements)

SE WA T EZANA o] F AdF TS A= Aol

augmented_assignment_stmt = augtarget augop (expression_list | yield _expression)

augtarget = identifier | attributeref | subscription | slicing

augop = ni—mn ‘ n__mn | nWx_—n | "@:" ‘ n/:n | "//:n | ng—mn ‘ Wxx—N
I LS. | Neg=" ‘ ne=m I nA_mn | u|:"

2 £ zefoln)

S S e (A el A 0] D % gleh A LA B9 g2 P, B2 A A
Aobth el Fol Wi o] F A4S 2B F, A BAo] 1 AFE ATk AL 02 o A ghol
et

Th= ofu) A B ] S 8
A2 A 2] (in-place)

7.2.2 O{-E|0|EEl CHR Z (Annotated assignment statements)

ol:H o] Y2, T EAFNAM, M o ERRE o mH o] 3} AT = = thAE2 FA = 2ot

annotated_assignment_stmt = augtarget ":" expression ["=" expression]

At o 2 o) Abol H 2 2.7 shite] B2l 2 4 shite] - gk s st the Aotk
Wl B lo] T s o] B2 2k A9, ZUAY RE Amno] 9o, ofH o] A gho] Pl F 5U
Zd2y 252 oJEEHE _ annotations__ o AFAE =4, o] oJERHEE= (kv FE FH 4
W o] 5 o]k H o] Y gro g th-S Al 7= 9 g vl olt}. o] BB REE 277} 5 HE 4L, Fefs
25 A4S AFe ) of g0l o] P o2 WAL W BHEol A}
Y EHler xS &, ol cHlo]ld2 FHaU BE 2T 20 Qle AAH gho] Fal A A v A 45 2| =
et
o] Fo] S AT Lo A o] EH o] EF T, o] 0] 52 I AF xLo|| A J A (local) o] t}. T AT Lo A o] - E]
o] & kol Fal A Ak A= A =t
wlo] £ 311, o] v el o] E 8 tf -2 (H A3 ol A) of s o] 2] kg F-3k7) Aol A ) AR}
A B0 A Sulol EASA gow, el zeleE 29 kg ok, vAR seciten ()
oy} setattr () ZE2 AL}

[}
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] B

PEP 526 - Syntax for Variable Annotations The proposal that added syntax for annotating the types of variables (in-
cluding class variables and instance variables), instead of expressing them through comments.

PEP 484 - Type hints The proposal that added the t yping module to provide a standard syntax for type annotations
that can be used in static analysis tools and IDEs.

7.3 assert &

rlr
e
)
e
ok
i
o
i)

assert -2 Z 2 T3¢ T] ¥ 7] o] A] 4 (debugging assertion) = 4+ ¢ 3t

assert_stmt = "assert" expression [", expression]

e

3t 3 E, assert expression 2 023 =53t}

if debug__:
if not expression: raise AssertionError

39 JE, assert expressionl, expression2 & U3 55310}

if _ debug__:
if not expressionl: raise AssertionError (expression?2)

These equivalences assume that __debug___ and AssertionError refer to the built-in variables with those names.
In the current implementation, the built-in variable ___debug___ is True under normal circumstances, False when
optimization is requested (command line option —0). The current code generator emits no code for an assert statement
when optimization is requested at compile time. Note that it is unnecessary to include the source code for the expression
that failed in the error message; it will be displayed as part of the stack trace.

__debug__ o &t th -2 & A] ekt o] W W] g2 JAB Z B 7 Al A wf 24 "
7.4 pass &

pass_stmt = "pass"

pass & 9 (ull) Aol th— D uf, o} A A dojupA] shth B A 02 Bo] BRIV FA u
a2 g, AEAFESER SR, A€ Sof:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.4. pass =& 87
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75 del &

del_stmt = "del" target_list

AAlE i ol Beolw A ofF vl sl Al A oz oAk WA AR A e vt she Al o7
% 74 I ET} Sl

EF7l BEE52] 2 A= ZEA S dEo A LEZ 07 A A F oz 21A S}
o] 59 A= T2 IE EE9 & global o 1 o] o] SAs=Aof mhet X F o]y A A o] F T HAN A
o] 52 AZAE& A ASY o]Fo] AZAE ] YA GO W, NameError o 2] 7} dojdh

ETRE IR, AEATHA, Sl A 2 A= #EE Zeloj ] AR = AGHT; Seko] A9 2HAl=
dutx oz W o] il &elo] A5 Y3t A 553t (3R N o] AR kol A FH &= AA| 7 dsh
oh.

WA 32004 W7 oAl o) Fo] FHB BRI AF AR 5L A A o F FLHNA AA S

Aol 825 A ekgkek.

7.6 return &

return_stmt = "return" [expression_list]
return& EWALR Fehx Aoo FHE A9t ot g Aot FHH o YEhE 4 Sl

EWY B=o] oW ¢ T84T, 137 ¢O ¥ None 0 AT )
return & 284 55 (& None) 2 W T o 2 S|4, A A1 T+ 5=
E= 7%

return ©] finally Bg& 7} try TolA A7t HoAUE S o
Aol I finally Ao] AdFATh

A ole oA, return &2 A Y& o] B 7} WSS 7He] 7] 2, StopIteration Aol g dozith
return =9 A&+ g2 (thH) StopIteration 9 ’;E“X]—Oﬂ OlAE A= o] StopIteration.value

SERELE 1S

B]5 7] Ay d o8 ol A, ¥l return -2 H]5 7] AW H o] B 7 E55< €8] 31, StopAsynclteration
A& ot ulE 7] A d o8 ol A, v]o] QLA 94 return & #1 ol H T

o
S, FaeRE AR Wl

mlo

7.7 yield 2

yield_stmt = yield expression

vieldE-Z yield 3% 7F ATt T eryleld s A = cE2sAd 71513l yie
22 yield T84 T 22 o u] 7}t S5 3 yield EHA A B2 2 ok B35 2 Aeketr] 99 yield
B2 AL 3 o %01, yield &

yield <expr>
yield from <expr>

< O 22 yield 284 #3555 30

(yield <expr>)
(yield from <expr>)
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yield 8 A3} 252
st Aol 7 4wk s

yvield 2] o tfdk

F AL 3, AU el o] B $H4o) T ol A vk ALg s o

= e yield& AHg3t= Ao 2 333t}

A,

e A rlo
=
r>~
)
irg
=
o
n

o
>
it
M o,
JHU
LI

=
Al AR AFEL A= B4 (Yield expressions) A AL F 71518

. =
7.8 raise &

raise_stmt = "raise" [expression ["from" expression]]
FH A o] FARXA] O, raise & @A 2Tz oA D33 wpA| 2 | &) & ThA] oIt A AT Zo
4314 o927 glokd, o] A o] ol gl gt A2 ¢ 7] 918 RuntimeError o2& 4o 7Ith

:LEX] 2O rajise = o9 AAZ, A AR FH A9 gkS 738t} BaseException 9 A H ZEfAL}
Aagrojop gt Fefjad, o9 dadaes o o A glo] S22 AAFAE whEolA ARG H T

ol 2] &] & (type) = 9 AxB 20| Fefial, gh(value) & AT 2 A4l o]t

Egoja] AR = HE o2zt dojd of ZPEEE TS oA 3 2 7] 7He 3t __traceback_ o]EFHEZR

Frdoh o233 2], with_traceback () 98] MM =S ALEstd, 2] & WEa EF oM S A

AR sk A ol & k(2 9 o]/\%ig ST, 2 dAte 2 Edojam S "4Z4'5H—'—‘3]')

raise Exception("foo occurred") .with_traceback (tracebackobij)

from H -2 o 9] A4 (exception chaining) ol A& T}, Toizhi‘r , 7 WA 2 4] (expression) & T 5FHE]
o o] Feat dadaok s =, WA 2o (A7) 7FsdH) __cause_ OJEFHERZ HHEHACE HAYSH

oo 7t A= A] ko, F o 2] 7} BF QA4 H o

>>> 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

ool A2l 7|y} finally BolA &7} 2 etH vl23 wl A Y S o] FAI R 2 AL Hrh: A of| 9] 7} A)
ool _ context_ oEZHEZ HEHATCH

>>> try:
print (1 / 0)
except:
raise RuntimeError ("Something bad happened")

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

ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:

(F= ol ATl A%)

7.8. raise & 89
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(o] A sl o] A A M A%)

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

ol 2] A= from Aol None & A FHA HAI Aoz FAA D 5 T}

>>> 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

o elo st W HEE oo AMANA AT = a1, of| 2] & A gl df= Zloll s R =y
At
WA 3304 HA: o]A] raise X from Y oA Y & None ©] &&=}

WA 3.30) F7}: o 2] 4 (exception context) &] A5 &8-S A|3ME 4= 9= _ suppress_context_ o E

gHE

A 40

M

7.9 break &

break_stmt = "break"
break £ BWACR ror thuhile F2o] FHH oA vk hebd 5 Qlrh spA v 1 2.3 oke) gt Fef o

ool F P A+ ek
1 A7kl EH AL 9

for 2 Z 7} break 2 2855 W

2 o
[l
e
of
k
ok
H
[

@ o

<
g
D

—
[0)]
D
i
filo
A
=
30,
:L
r_ﬂ
vl
i)
1@
ay
=

break 7} finally A& 7} try ol A A
1 finally Bo] A UE%E}-

7.10 continue &

continue_stmt = "continue"
continue & EHALE for Ywhile F3Xof| ZHE oJA vk UEE 5 QT A v 1 = kS| it
WA = 3— F2Z WY finally ol FHH A= eth 71 7H7kol A S8R Qe F27F o

Aol 2 ol /b 2 BHET,

continue 7} finally A& 7F try ol A Aloj7F HAUE S e+ A, U FE ALo| & A &8}
Ao L Finally Aol APHTH
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7141 QI E (import) &

import_stmt RES "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" "x"

module = (identifier ".")* identifier

relative_module = "."* module | "."+

2. YEE (import) £o] TR 2T A o] F FIhof| o] Folu o] FES B st}
TRl (@R R Y MY 2o xFebd, vpA] 4 Ho] RS I X E Fof o) EeldE AAH, F
A= duitE e 2 s Ect
A AR DA, BES ZIL BT sh= 219 AR AL 2 E A AE o Gl Al oA ol A EHA 2 st
U, d2EE T e A8 TFY W7 AL RESH YEE A2H S ALHuto| 2= AHEE 5 =
BE Zof A= At
LAY BEoAFTALE ¢glo] SR, A 7HA] F U A A o] F Fhol 27 H T
s BEolE AN as7t oW, as Foll L o]Fol dXEH BE A d4H}
¢ hE OJFo| ARHA R, X EFH = REC IS BEO|H, BEY o]0 YEEH = BE| gt
FxE A ol F T3 AZHTh
s YZEH BEO| HAo] BEo| ot 2, I BE2 Tk A 971 A9 o] F o] 4] 37
Ao et Fx 2 A o] 5 Fxtol AZHATE AXEH BREL AP A o] 7| Hrbe &35 A3d ol &
(full qualified name) 2 53 A A = of of 3r}
from @2 4+ B B4 A5 AHE- Sk
I from@ol| A18¥ &S 31, =610, B Q6HH X7]3}13kch
2. import Aol AR H A H 5 ZHzho]| off 3

I 9ZER RE0] 1029 JEREES AAEA AT

2. B AN BES YREFE AL AED TS YREH BEON T ol HE

i

A ¢t oW ImportError & 4271
v

=
] Fowd, T gholl i Fx7t A o] F F 3kl

AHE o

foo imported and bound locally
foo.bar.baz imported, foo bound locally
foo.bar.baz imported and bound as fbb
foo.bar.baz imported and bound as baz
foo imported and foo.attr bound as attr

import foo

import foo.bar.baz

import foo.bar.baz as fbb
from foo.bar import baz
from foo import attr

H F R W H

ARAEY BB Aeh(x0) 2 HHREE, BEC P RE 3 o] EE o] inport Bol 3% Az
A9} o] & kel AAH T,

711, AEE (import) & 91
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BEo B9 F7N ol 5 (public names) = LE ] ol5 FHlA _all__ ot o] 5 W& AAA
7%@%‘4 4-45] o] JTHH, FAE Y A|A 2ok st=], I BEo] F AU YZEET = o]F=°|th
1AM ARG | BEE W B AL MEA EATOL BT _all__ o] Be)slA] o,
RES o[ BN BAHE o/ £, UE FA(_) % ADaA 9 LE ol Fo] BN AT AL
ol C B APLAAE E @0k Seh. ol A9l B2 257 9 AP A7} obd G RE L e EoHE
S A sk Aot (7 2 EEo] X ESHIL ARE s ghol B2 ).

YEEY FU=AE Fo) — from module import *— & BE ENAW HSAC 22 F4
Aol o Al AF&3FH = A=+ SyntaxError & @2 71T

YEXEZ RES ARZ T o L5 Aof o] & (absolute name) = A B I 2 = ith BE ol 37| A7} th&
7] A] ot 2= ul, 2 A 97 A WA= T2 7K o] 2 AFT F 8 Qo] Ao A EE (relative
import) & & 5 It} rrom ¥ ol AZH = |7 AU BE doll Bol= FoE, A& o] 52 AA}A 1=
AA 3712 A= Erbt 74’\34 Zep7tof oA AR T 4 Atk Y 2 o] YXEE S+ o]
At @A 7| A& Kotk T Y AL S AHNA S AsE et AS KA A Y HLe T
N 28, 550tk 23 A pkg 7] R o] Y= EE A from . import mod & A3Y3}H, pkg.mod &
ol ES}A Hr} pkg. subpkgl kol A from . .subpkg2 import modE A3} pkg.subpkg2.mod
£ Y9ZESA At} A 2 Eo] g +F 42 PEP 328 tell S0] Qlth

2= EES EFcE AAS=S 2 22 0WEL X Y37 98 importlib. import_module () ©]

rlo
o
K,
ne
)
N
Bl
o
r (
td

f
o
Bl
i
o,
M
i
)
L
X
e

T2 & (future statement) s =
A Al ] (directive) Q1 Hl], 1 7]-52 wl e ol A H = sho] oA FE o] H& Aot

FA 2o FA2 dojof EAF A ke WA ol A nY WA sojHow FAVE A dA =
Zlejth 1 7]v°l ZEo)He Wz o)Ho B GHAZ A 7SS AT IES UET

future_stmt = "from" "__ future_ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifierl])* [","] ™M)?"
feature = identifier
T4 2 BEY AY Aol vtof stk 4 & doll 2+ e 52
e 25 =2 E ¥ (docstring) (Y THH),
. 24
Wl E a8
s T FA =
g}o]l W 3.0 o] AAF= 7|5 =2 absolute_import, division, generators unicode_literals,

print_function, nested_scopes, with_statement th o] A 52 JoJEldy FA EAstE 1, 23

A EHHL A FAH T 97 w2 ol
‘ FAA R A5 Aol ANE 1 bk B FYBEY oo WAL FF vhE
<%%ﬂ¥§%4ﬁﬂﬂz1‘ﬂﬂﬂ%t0WiTﬂ%ﬂﬂ =
o] A9+ A 2ot S8 4 ek 1d A4EL AP AHoR

n
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AYAN 4G A AL the JEZE RS Pk EEEE __future_, Fol A}, o} 91, F4
o] AP Aol A A Yoz JEEHL},

T2 AY AHY EES T4 Foll Y @435 = FA AR 7e 5l 2 At

o) &l B ol o} R A S8 Zl0] Qg 3l of et

import future [as name]

E?-}'B‘}% E%MOH %%‘5}% g exec() Scompile() £ 32 = =
A EHIA NG ARS Tl o] 212 compile () ol & A 7Me g

m
I
Ach
o
2
2
L

3t d dH = rﬂEi ZEZEA ]
Hz2H 7t -1, AP T 2T HE o] F0] d
2IHEZFAYH o] Fof Al HE = i3k Al

o B
PEP 236 - ¥} £ v] _ future__ _ future_ W A=) o 3+ ) = 2] A<t

712 global &

global_stmt = "global" identifier ("," identifier)™*
global & A7 S G5 AM AFH & A Aolc), E AIAE] A% 5 45 0] of et
L=olth global A A Qlo] AHF HEEo] AAE 7HelZ 4= Q7= 3 A2 global o] A HEo e

gt A2 27153

global o UEH |52 22 15 EF A global & ol 53T 4 it
=2 N
=z 2 =

global—roﬂ L]'oeﬂ o T(i‘_é}—\—} lL]'E]—U] 1‘/}for$—4 X-]]O] E]_;l,fé?_ (c lass)?ﬁfl] —o—],A ;%-/] O]_LE
(import) ¥, W4 ol :mH o] A o2 o= A| grofo} Fhr}.
5

CPython implementation detail: 3] 3 o] o] A| 59 AR E A A YA T =2 aHL o] A{FE
& otA] Hopop eh=tl, Mo FH2 IAEE ZAStAG =22 29 ujE o1 glo] AT 5 7]

Uﬂ%Ol‘ﬂr-

zgadw e Fo] A global & FhA 0] 2= Z]/\]Z}(directive)l‘/}. global &3 22 A A0 3t = =

Feovt H gt 53], W exec() FTE *:Lﬂ = TAE oY ZE AAe 3 H global & 1

Y4 £2L 2P DE SR GYL T4 2L, T BAD) Y = ) §5 TS TP

Fof Q= global &l FFZ ‘?:]‘Z] %}%E}. eval () Fcompile() TTEE U]—ZP7]-X]D]-

7.13 nonlocal &

nonlocal_stmt = "nonlocal" identifier ("," identifier)™*

nonlocal & UdH AHAE ] AGE ALt 71 7H7bol A Eeidts 2T Zof|A oju] AAE A&

7] 7| =& RHETh o] A2 F 2%, 03?4_94 718 F Aol A o] F I WA AA S Zl o] 7] W&ol th

o| 2L AL 3T FES A () 272 o] A9 27 je] M 5ol AALT > AT T Bk

nonlocal & ol W& H o] 55L&, global Tl UEH AT 2], 2|/ 2T Z oA o|n] &5t

AASS 7he] Aokl sheh (4] o Ao] o # A3 o] TS o] A oku} Bt x| B BahA] A A 2 ek,

7.13. nonlocal & 93
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nonlocal Bo] UEE = o]2E52 21 AF =0 o]n] ZA]5= AAS T} 7 XA ¢Folof shr}.
o B
PEP 3104 - v}ZF 23 520]] Q)

rlr

o]FE gt AN X nonlocal 9 4.
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ol 2] 2271

7]18}e} shol d 2] A o] A

.

CHAPTER 8

=

(Compound statements)
ol th.

A=

s

T

0,
H

o 2ol sl try
E5dos

=]

)

JEE 4P

if,while, for
A 2] (cleanup

ﬁaieﬂ_mai IS
o o MR Y
U_v.._i.._,nlﬂoﬂvlﬂ O_L
‘..erH iEfx_AIIUTfEII’ C_E
133 o o)y i
7o M R0 g il
ur X ol o z

X 7E_I_ :: m
JEH%W -

W Ul % op 3
MTWQH_S ol T

™ ) g R =

E*:LEEIIOt —
@,memmﬁ N2 o}/
FLlTEL | | w
X = lg|

]Houan_m ﬂ”
MR ey B
oF o i)l N o
< o W T
) P ot T B
I TN =
ﬂ.]d';t. 0
O_Lde_ﬂm,—ﬂu\m‘l ﬁEMﬂ —_ i)

J.E » ]ZT N m S
N N P N LGN = 5 E W
RV o = o ) = | 5 E
.z.ﬂﬂro_awr r2 = R
T oy R D 2 < 10
B sd || w | b Bz .oys
p&%wwé%ﬂ d;dr N nEEPDH 0 RYY

NKFIF o = = |8 $ 0w 0T | | |
s wm R u._._tw LO®n®n |T O 00O

oy AP AR B % |5 E~ | 1S 0nggs
Mg PR | | WS AN DE ST N
S e | 2| mR | © nESHEETAEY
T wm...l ~ ~
@Mﬂmﬂmﬂﬂ R - .

~o - 3 iy
giztie il 2%ls
G ECICA R W% E s
Hop®rXgo |a| T |5 .
N e N B MJ_ = £
=X 0 > N 0
M:TE_ o o 2 - =0 ) _
ol A I ~ |V e
RN I Il o I V-
olJ o} .ﬂm/.r,_t v =T vl 3
R Ry (9| Cw || ® e
e e Tl 2 o B S
B ol KFTF | 5| M | 5] o
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suite n= stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT

statement = stmt_1list NEWLINE | compound_stmt

stmt_1list = simple_stmt (";" simple_stmt)* [";"]
E4E°] 4 NEWLINE © 2 FUIL DEDENT 7} 21§ & WE 5 ol F53) of ghot. =3t A=k 7535
A4 B0l B S AFAAZ F gl 719 =R A ASH tﬂJ—Eﬂﬂ, B35 3o itk A= F55te (3o
Mol e FTHE ir ol 27 He AL 87T 2H (W Zd (dangling) e 1se) ZAE sl A 3th).

4
el et Ao et B FHES 4 A 95 Bl $55 29I

if_stmt = "if" expression ":" suite
("elif" expression ":" suite)*
["else" ":" suite]
ol He A8 WAV A HANE D2 H AR A A4 ) 2928 A
(F AR Aol =2 Axk(Boolean operations) A2 Heh);, 18t} I AYEE A3ty (281
i o] O oW NE T A A} grol 7ol A e, RE BB So] AZlo| W else B9 AFE
(ATH) A==

8.2 while &

while B EWA0] 2l o AL vhE s v A HTh:

while_stmt = "while" expression ":" suite

["else" ":" suite]
AL HPAE BEAo 2 AAst, Folw, 3 ¥R A EE AV HA4 ] ARl (A grH
ARALD 5 Jth else o A2 EZH(JTH) AL 22 E 53}
A HAY AYENA AWE = break T else AL APSHA] Y1 FZ2E 273t A HA AY E A
AYPE = continue £ 2 EL UM A] 25 AYHIL 2849 HALR Fopxith

for 22 (BAE, 75 BlaE Z2) AldA U b olHeE 8 AA Y] 2455 ol o] Est=H AHgd T

for_stmt = "for" target_list "in" expression_list ":" suite
["else" ":" suite]
A BE52 g wAnk gro] etk ol Bl g & A A 7} Lpeof Sttt expression_list & A3 E o]E H o]
B 7} vk o Xt 18 thg o] E 8 o] § 7} Al ¥ &k 5 mte, o] e E o] H 7}334$% TAUHE, 2 ET} S
W A $guict 7 FEol o] BF FA () UF S Heh 02 B B5 48 o2, 29 E%
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APErt FEEo] 2FFHAS v (o] A ©]E 7} StopIteration J & 4o wjiL} ¥l AP0 AL +=
ZA] B FTh, the else B A EZH(QTHH) AP 1 T2 E F 83}

A AR AENAH AT E preak BL clse 2L AW Q17 228 Z273) 3 AR A EA
A & cont inve B AP EY YA RES AYH L S FEO 2 Yol AL, ThE FEo] glow
else A& 7t}

fo 2 B0 %551 W 0k for 28 29200 0] L ARE EFAN, T 00 2

for i in range (10):
print (i)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next
# index in the range

71220 o] £EL 2o} E 2 0] A A A, A 027} o) Aehe, T2l o8] A o o]
Uz S 45 grh I E: WA 4 range () = 3A2Z9 for 1 1= a to b do ¥ EFHE FU Y=
ALe F49] olHH olEl & EHET}; ol E £°], list (range (3)) & B2E [0, 1, 2] & E8Eh

ZF31: There is a subtlety when the sequence is being modified by the loop (this can only occur for mutable sequences,
e.g. lists). An internal counter is used to keep track of which item is used next, and this is incremented on each iteration.
When this counter has reached the length of the sequence the loop terminates. This means that if the suite deletes the
current (or a previous) item from the sequence, the next item will be skipped (since it gets the index of the current item
which has already been treated). Likewise, if the suite inserts an item in the sequence before the current item, the current
item will be treated again the next time through the loop. This can lead to nasty bugs that can be avoided by making a
temporary copy using a slice of the whole sequence, e.g.,

for x in al[:]:
if x < 0: a.remove (X)

=
8.4 try &
try w2 24 250l thet ol €] 27 A 2l (cleanup) T = = T F EFE A Q5= ol AHEHTH
try_stmt = tryl_stmt | try2_stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

except (E)L 3t I o] 9] o9 A7 & XA} cry ZoA o7 FASHRA] od ol -
9] A7) % AME A Sk} rry A Eo|| A o 9] 7F AT ), ol 9] X2 7] AMo] A ZHTE o] AML
T oo M XEH = AS T AT ] 71A] except 22 AU 2 Sor}E T naq/u o] 91 except Ao QlThH
717 whA] o] 9}o ]”?l":]' W= oo o} v) X AT}, 8 4] of S except A9) AL, TAA9] He 2o, A
AR 7} ol &2} (52) HAH 2 Fo] o &jof vixH T AA= o &) AA Y F ﬂil%ﬂﬂﬂégaugﬂ,g_%
ol ) o} 3 e = ﬁo%—% ZIFREZY o o9 9} THATH

84. try & 97
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except A 5 o= AX o2} wj X = x| ko, o9 Xe]7] AN M T} TE A A ALHT!

Tokexcept A9 FElo] Qe BHAY kS & uj o9 7B S, o) Ay ANe HaH w5

T 5 E ~EoA A ol Qo ts] FAZF AR =T (ry £ AA }Oﬂﬂﬂa gozl Ao AFHATH.

1 %] =] += except 2 ©] %ﬁﬂ Cﬁlﬂ Texcept Aol Y+ as 7|9 = (7F Qthd) FHeoll A1 A H e} 101]“41?Jﬂ¢,

except Xb] 2QQEF A ?%‘Elﬁ‘r e exceptxéfi A 7 ES S 7HA ok Stk B9 Eofl 29, try
F AA Q] F oA Lubz ol A3 o) 7%] A= (Olﬁf_ Z2 d 2l sl F 7l T HE A2l 77} %15’-, of| 9] 7}

‘1}% 2181 719 try Ao A LA T, v} 2 2] 7] = ol & A 2] 3HA] @Al "k SEo] "t

2] 7tas target & AHESIA t A2 w, except @ E oA ApAIE T o] A2 vhA)

except E as N:
foo

7ol WEE = 2 2t

except E as N:

~

try:
foo
finally:
del N
o] Z1 & except A T o] A3t W AL E ThE o] 5ol th 3l of stk Solth o & & A AJ = ol f+,
a7 FEHE Ed 15:&42& A, 28 e d Fx £ FANA o2 7R A A7 dojrtr
A7A 1z Yo BE Ao MEEL FolF ) Wl
except o] 2 EZF AP 7] Ao, ol 2] o] A W&o sys E’_%Oﬂ A A==, sys.exc_info () & 53
A2 4= 9tk sys.exc_info () £ o] FE 2, o] a7t 22 T o]l A Y=
==

AE deFe edolay AR (7Y A5 2 Heh 2 o] Foj A 3-FES S FTh sys.exc_info(
2 E A IR BT o o]d gte 2 EFH

The optional e se clause is executed if the control flow leaves the ¢ ry suite, no exception was raised, and no return,

continue, or break statement was executed. Exceptions in the else clause are not handled by the preceding

except clauses.

finally 7} oW, (4 2] (cleanup)) A 2] 7] € A A AT} except $else & E?’:}%HH, WA try o
Ayt o XJC-J 011310117474 o 9] 7} o, ol &l = P Al XV‘QE} finally Aol Ay dr} we

I —

AZE o 7F oW, finally Ao oA thAl SEAg A ek, finally Bo] Thg o9& d o 7|9, #7349
o )= A of| 2] o] AENAE (context) 2 DA T} finally o] return ©|Y break & A3YsHd, A 44

ool Mt

>>> def f():
try:
1/0
finally:
return 42
>>> f()
42

finally A& AYPste T oY AHE = 22 3300 A|FH A =T
try=finally &9 try i-ﬂE"ﬂ/ﬂ return, break continue o] A —lﬂ% W), finally A% <‘Jr7P‘“
o2 o]tk — o] A k2 u] o] Zﬂﬂ% - ‘D‘r)-
o] e 2 vhA shol) AAE recurn Eo® ARUT, rinally Ao] B AW 7 W, inally
AoA AAE = return o] A ulR ato] A= = Ao Hr}:

2 o8 907 rinally o] YA G2 3t od=FE& Ao HATh I A 9= Ao AL dojw g A wrEth
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>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

o o] ol #3 F ko] FH = ofl o] Aol A gg 5 oL, A E dLe7]7] Aol raise 22 AHE 3= A
A3t AR = raise & Ao A 2 4 9t

8.5 with &

vith B B MY ANLE BelA (i B A= 1ol A4 Meh 7 A NS ER A
A try-except- finally A2 MBS A HA AAEE = IS A3t 4

with_stmt "with" with_item ("," with_item)* ":" suite
with_item = expression ["as" target]

St (item) & ALSSHe with Be] ARE o7} 2o ARHT:
I AL RS A7) A5 ANAE E@A (with_iten o] 5014 expression) o 7L T &}
2 WEol A8 57 98] AYAE B _exic () Azeach
3. Ad2~E A Ae] _ enter () WIAEE T &3t

4. with 2o §Ro] 2o, TR enter () 9 Hk3 S ol Y s}
FHa: withTL __enter () WAEZFAE Qlo] oS wll,  exit () 7]'60"0 ZEHS
Bty 2, et Aol ti Y3tk B <t ol g7 Ay e ’\%E St A ol & 7} Ay 3 A 3} o]
HAFHT} ofl e 6HAE Kt

5. 29 EZL AP AT

6. AHIAE #AA9]  exit () WAEE SETE Q7 A EE FEHEF WS Y, 179
d, 2 Edol2amo] _ exit_ () 9 OJXP 2 Agdch 2387 o Al 79 None o] JIAE F5
LR=

2QETL AL W FEFHSA,  exit () HAESL
Hb3k gho] Folm, 2] & A2y, with & Fol &+

2 ETL Q] o] 2] o o] FREW,  exit () o Wk g FAIH L, S TR TR W=
91X A AL A%

suuti e 32e 2w, A

lut

HelAs with 2ol T4 AAH AP Tt

with A() as a, B() as b:
suite

R ]
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with A() as a:
with B() as b:
suite

o BW7):
PEP 343 - (withy ¥ 3}o]® with 22 7, v] 7, .

T A= A B e AA (2T S AAES Heh & Aok

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_list_stara:
| parameter_list_starargs

parameter_list_starargs = "xW"W [parameter] ("," defparameter)* ["," ["**" parameter [",

| Wk kn parameter [","]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname u= identifier

B Ao AYT 5 Ut BRItk A AA) Ao o8 Fe] T 2L F5 AR (B4 4
5 e TES Sl o 9 (wrappen). o] 5 AA L AR o] & Frhol Tt Fx B mE L, T4
s2E ) Ao ol FUo R AHgHL

B Aol e B4l v AWsA gtk F57t 529 o AgH

F4 el shhh 1 ool T el ol el ERH 02 A £ ek tlTdlolE EAAL Y57t 49
o, 5 o EFFHE 2Dz oA ge PATh T AT e Bolofof s, F5 AR WL ARtz
ARGl A =T Bk gho] Sha AR Al o o] Foll AZ " oY Y v EdolH = FHE=
B o A G o2 Sof, he T 2L nE

Qfl (arg)

@f2

def func(): pass

£ e B

def func(): pass
func = fl(arg) (£2 (func))

AN F47F AR o] F func o]l AZH A Fethe AR rhET

bt 1 o] 432 shebo] B 5 o) parameter = expression FENE 7V 1), G4 (718 shebulE g & ok
W s)3gtol 9k sheule e 4%, 52w o ek oA & Ak 5 913, 18 o sebo e o
71 gho] AGH T Wk shetn| B} /| R g A, (+) 7K 1 HE et BE seuHE 7 Eghe

PR ok gt — o] AL Bl Aol EAH A ok B A Aokl

H
24 uhrle) A AR FRoE A% BAD dHUL B4 _doc__ o ESHER W o] P4e) SA=1 o Ak
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F5 A AYE w), 7| 2 sheulE e AFH 222 o2 Fo] T th o] 2L B o] It
goyg uf W ghol F A a1, EE vttt 22 (v A4k ) ghol AFSE T AS St o] A olsl gt
AL 53] 71 &3ke] el gy e|e 22 7HH AA A wf S o8tth: vbeF g7 O AAE A skd
4, B2 B 55 F713th, 2 23 7|2 gko]l A" o] A2 kAo w ﬂEﬁ}ﬂ A= Aol ofyrtt
o] A& 3 3|5t WYL 7| B G2 E None & AHESHL, T vt ol A Al A e g7 ALk el ol &
Eo:
def whats_on_the_telly (penguin=None) :

if penguin is None:

penguin = []

penguin.append ("property of the zoo")

return penguin
U5 55 )t AN 55 o4 T AAS AR A B4 BFL Y shevlE SRol A AFFHe mE
JJrE}UlE%Oﬂ H= skt A2 dASAA & 5, 71%‘: AAEAAN = 5, 713%}01]/\1 T= ok
(*identifier) JEi7} 246, F= XA serHES He FEE 2739t 7| 2g2 ¥ FZo|th

EEEEVEE R LT

(**identifier) FEf7} EA51H, G= 7|9 E AR = =
T AL I Eol, 7Y E QA2

o
wjsg ot (*) U} (*identifier) F ol &+ St HEL 719
Adg 4 gk

gt e 52 gEtuE] o] & FH o] £+ (: expression) FE|Q o EHo]HAL 71 ¢+ OH‘/} T E g}lgly
HE= ol H oL 7l 4= =], *identifier W} **identifier FEIZ A 22} 4= J}E]—U] 5]
B Ho] 91 (> cxpression) Bl HHEH((retum)) of wH o] 82 712 5 Tk, o o] v H o] AT £
W2 ol d ZH 0 o 203 D % 9, B Ael/E A ) ol T A ol o) 42
£ DS SFAL AN R SN2 Yol T S A0k oA T h G20 Al oS
Seth olH o] e & AA 2] __annotations_ o] EE|FEA s}EtH|HE o 7|2 o=
gAMvele gre g AlFgdTh

FHA A FA ARG f8l, ol F fle (o5l G2HA Fe ) E X
g xdAS A}%ﬁ}—tﬂ & T} (Lambdas) ”‘“"4 oA dvgdict Aot 2@ A2 &
3o 2117 rohe ﬂT44ﬂ<wﬁ> ol Ao Brt Aot B
AEE AU e o5l 2 5 Atk A8 MY £3& APsh= 27 o H o] A S 3 st 7] w2,
(dery FEZL AP T A By,

Z2aHm 9] AF: T s H2E Fe 2 (first-class) A At T F Y ol A Ay =
HFALASE 4 8 A0 0k 20T BRolA ABE L AR WEEL Ldef B £
B40) A MEEL AN AT 5 9k o A3 U 8L o] 23} 2 (binding) A AL B2t

o X7

PEP 3107 - §4 ol xcelo]d g4 o] gl o] 9] 5 2 74,

=
_4
_4

m{o

Ao Zd2 AA (2= A5 AAE Heh & Fo s}
classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"

classname = identifier

Ze)a Ao s Y 7}
CECREE LR
A 7} 5 of of k. A

3 ==}

s St &o

—EW]EP%’—EHQEEE}),%%" 74?}%% e T2 u HEZA
2~ .

s
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class Foo:
pass

£ EEEG

class Foo (object) :

pass
Fe20] ~YEL A W5l A o5 313 ko] A )% B ALG I M AW = 9 (9] 53
%A (binding) & Heh o 4 ARALY (LF, A EL FE 5 Ao 52 EFAT)) 2ejae] A9 =T}
ARg v, A8 = o2 117 O}Zl Bh 2219 A9 o] F ¥ HETE I th, Als B5S Wola
SoAsR, Had Ao o] BE oS HE YN AN Al el AAE BET, Zejae
o5 Ao A o] F FFolA o] S AA 2 AZH
S oA JEFEZ HAHE £As, M SS9 __dict_ o EEATh o] A2 AT
Tl HFof, Fo RS AFR A FoH = ST AR = vk Aol Fo 8 of gt
o) gL vet 272 8 AGSIA WS Az rlel 23 4 gtk
A2 A S vl T - Bl o] EF 4 Qi
Qfl (arqg)
Qf2

class Foo: pass

£ e e 555

class Foo: pass
Foo = f1(arg) (f2 (Foo))

dse o8] 2AA Y ge Fohe F A2 T vl A H oo} 2ok ' v 12 A SE s o] Sell A
g
—LE“'EHFH o A FEU A Aol A= %%EHQO% FEDH o] A52 A" A Zho
FEHO JIAHA o ERFE=HA S °1Wself name = value & A4E 5 Qlth S A2—AL
oiéa%g B (self.name) %7|H O HA 2T 4 %1, o]ﬁ Aoz AT ol A2 o] EE
FEE L2059 SULEREE 7L SULOEREEJAATUXAERES 7| EGPOR
Mg = QAR 7hW ks ARE S A2 ol ehA] of 2 Ao & 4 vk H A s E S U A AAE
e daE A i E HESH AR S 5 ol

i)
fr
N

PEP 3115 - Metaclasses in Python 3000 The proposal that changed the declaration of metaclasses to the current syn-
tax, and the semantics for how classes with metaclasses are constructed.

PEP 3129 - Class Decorators The proposal that added class decorators. Function and method decorators were intro-
duced in PEP 318.

Sgela vt 2 A £dow 54

7k

gu

A 2l E 2 1 o]

ol
o

1o
Q.
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o
1
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&
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o
i
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8.8 I FEI

H A 3.5 27}

881 AREl &4 o
async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"

["->" expression] ":" suite

sto] W FFH ] AP o] A FQo A LA FAHAGANE 5 At (ZFH & Heb). 25 uir]of A,

awalt 9]r async A H A= ook 7] Q=7 H it} o] Y o] E (await) ﬁ?‘ﬂ@‘, async for, async with=
F9 vir] o A gk AR 3 4= QlTh

async def RO R HH 4= T4 ZFH A9, await Yasync 7|9 EE 283 A] = A&

==

async def ZFE A yield from &4

FFE Y o

o
S
>
%
o
P
Y

= Z1& SyntaxError Th

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 async for &

async_for_stmt = "async" for_stmt
H5 7] olH & Ziter AN Hl57] ZEE T2 5 A3, 1|5 7] o H 8| ©] B] = next W A = A b5 7]
FEETEL T Y

7] olE &l ol Elol th gk A 2] et o] e &l o] d = & =t

async for TARGET in ITER:
BLOCK

else:
BLOCK2

oful g o2 g3} 555 h

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True
while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclteration:
running = False
else:
BLOCK
else
BLOCK2
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o ARt Y82 aiter ()5 anext_ () R "Hth
async def &4 vl A async for & AR 3= AL SyntaxError Tt

8.8.3 async with &

async_with_stmt = "async" with_stmt
H]5 7] AE 2E el 2l = enter O exit WA 20X A5 DA SAE 5 = AE2E At

et ge mEE:

async with EXPR as VAR:
BLOCK

BE PR R foe

mgr = (EXPR)
aexit = type(mgr).__aexit_
aenter = type(mgr).__aenter__ (mgr)
VAR = await aenter
try:
BLOCK
except:
if not await aexit (mgr, *sys.exc_info()):
raise
else:
await aexit (mgr, None, None, None)

o AAI PLRL  genter ()@ aexit () EHWY FHTH

async def &4 ¥hojl A async with &

o B

AlE3tE AL syntaxError o

PEP 492 - async 2} await &S A}-83}+= F 2 ¥ The proposal that made coroutines a proper standalone concept

in Python, and added supporting syntax.
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CHAPTER 9

Fold Az H = ofg 7HA SA2RE d8s e 7 Ath ZF d¥olvd =22 I3 Az A2
23HE, H3lgor e A, RE 2294 55 o) A2 o] Aol AR EHE 2 ATk

9.1 2LX mO|H =21

o} 740l ofw 4o Ao} Az elE} AWH LAE le] AL Dot QAT SAT o] Z2
Bolehs YL 2 AL L8 b Tk Sa g shold T2 RS Aogo 2 2715 B0 A AR}
5E WA BEE BE0 ATHAW, sys (45 A28 A8 2E) Sbuiltins (W F4E, @95, None)
3 _main__ 0|99 o] A 2785 A ehglth B AL ST Ze o] AL 97 A3 A
o) & B2+E Al T3 ul Ag AT

ARG ol A =2 e B the o)A B9 5D 4 ek

AezelE e B Yo A8 SE Yk o] 9, AR T2 IAL Ao AFA &L, & Aol B
24 EREE Asoth 4 dold Audth 27 4L AR 22199 20k 4 £RL __main_ o
SE R L

A complete program can be passed to the interpreter in three forms: with the —c string command line option, as a file
passed as the first command line argument, or as standard input. If the file or standard input is a tty device, the interpreter
enters interactive mode; otherwise, it executes the file as a complete program.

9.2 mhel Qi

ey AR RE 98 RE 4L 22 FEE Aay
file_input = (NEWLINE | statement)*
o] BN L e} 2L Agel A A H )
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W33 o)A Qe et 2L B AL Ag ATk

interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

(F89) HFE2 ey RuoA Wl &2 2o/F oF Foll fdslof dek; A7 d 8 28 AAst=

284 dEZ Al eval () o] AFEHTE ol &= FHEZ FASTE eval () o FAE AR o 22
342 25 oF T}
eval_input = expression_list NEWLINE¥*

0>
d0
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HMH 28 7

o] Ao kA Al ol B 7} e} L, shold i g sHd ket AHE = AA ol £ +F & o]t}

H=

#
#
#
#

#
s
£

Grammar for Python

NOTE WELL: You should also follow all the steps listed at
https://devguide.python.org/grammar/

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.

NB: compound_stmt in single_input is followed by extra NEWLINE!

ingle_input: NEWLINE | simple_stmt | compound_stmt NEWLINE

ile_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] ':' suite
parameters: ' (' [typedargslist] ')’
typedargslist: (tfpdef ['=' test] (',' tfpdef ['=' test])* [',' [
'*7 [tfpdef] (','" tfpdef ['=' test])* [',' ['"**' tfpdef [',']]]
| "**" tfpdef [',"']]]
[ "*" [tfpdef] (',' tfpdef ['=' test])* [',"' ['**' tfpdef [',']11]1]
[ "**" tfpdef [','])
tfpdef: NAME [':' test]
varargslist: (vfpdef ['=' test] (',' vfpdef ['=' test])* [',' [
'x1 [vEpdef] (','" vipdef ['=' test])* [',' ['"**' vipdef [',']]]
| "**' vfpdef [',']]]
'x0 [vipdef] (',' vipdef ['=' test])* ['," ['"**' vipdef [',"']]]
(RS SToTA o AZ)
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(o] A sl o] A A M A%)

[ 'xx" vEpdef [', ']
)
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))*)
annassign: ':' test ['=' test]
testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"]
augassign: ("+=" | "-="' | tA=T | t@=' | /=" | Tg=' | Tg=" | T[=" | '7=T |
T<<=" | tee>=T | ARt | /=T

# For normal and annotated assignments, additional restrictions enforced by the.
—interpreter
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]
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' test ':' suite ('elif' test ':' suite)* ['else' ':' suite]
while_stmt: 'while' test ':' suite ['else' ':' suite]
for_stmt: '"for' exprlist 'in' testlist ':' suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
['else' '":' suite]
["finally" '":' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' 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

test: or_test ['if' or_test 'else' test] | lambdef

(TH& ST Aol A1)
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(o1 A S o] A A Al

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: (test|star_expr) ( comp_for | (',' (test|star_expr))* [','] )
trailer: '(' [arglist] ')' | '"[' subscriptlist ']' | '".' NAME
subscriptlist: subscript (',' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]

exprlist: (expr|star_expr) (',' (exprl|star_expr))* [',']
testlist: test (',' test)* [',']

dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | (',"'" (test ':' test | "**" expr))* [','])) |
((test | star_expr)
(comp_for | ('," (test | star_expr))* [','])) )
classdef: 'class' NAME [' (' [arglist] ')']l ':' suite
arglist: argument (',' argument)* [, "l
# 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 |
'RET test |
'*!' test )

comp_iter: comp_for | comp_if
comp_for: [ASYNC] 'for' exprlist 'in' or_test [comp_iter]

(FF= sl el Aol AI%)
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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: 'yvield' [yield_arg]
yield_arg: 'from' test | testlist
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oo
<2
i}

>>> T3}y o) 7|2 sto]d 2ELE. Az H A FP oz AFD 5 e A= oA AF B S
it

. The default Python prompt of the interactive shell when entering code for an indented code block, when within
a pair of matching left and right delimiters (parentheses, square brackets, curly braces or triple quotes), or after
specifying a decorator.

203 Fpold 2x TEE Ho|W3x FER ARG AT AEehe £, 228 45w s Ee) S
shals] A 78 4 Qi TR v E 34 S TR

A=
2t03 = EF grol B g oA 1ib2to3 E Al FHTH SHACE AP 5 Q= 2T HE & Tools/
scripts/2to3 & A|FH T} 2to3-reference S H A 2.

abstract base class (324} W] o] A Z )
n 5 3HA ZFRE (Oﬂ =°1, i
< B3t ABCE= 73 A =5
issubclass () o 93 7‘112 T dEFU2Eo T abec BE T H oA S HA Q. Jo]Hd =
0w ‘/H%‘ABC solmete=d v 22 A= Ytk A8 F X (collections.abc BEEOA),
=2} (numbers B EA]), iEa (ic B E Oﬂ/ﬂ) ¥ E 3ot} 2 (importlib.abc E-Eof A)).
abc BRES AHE3A] 2F419ke] ABCE WS 45 glu}.

Ry

Mo

2) FA o]~ At hasattr () 22 HHE ] ‘4%0]%{4:‘5}74‘4‘
A=) A, %EM]O]AE olote S Al T ez A Y Eo]

B Zg2E =y, ZHAE A L3R %}Ofﬂk]_,_151nstance() <+

annotation A label associated with a variable, a class attribute or a function parameter or return value, used by convention
as a type hint.

Annotations of local variables cannot be accessed at runtime, but annotations of global variables, class attributes,
and functions are stored in the __annotations___ special attribute of modules, classes, and functions, respec-
tively.

See variable annotation, ﬁmction annotation, PEP 484 and PEP 526, which describe this functionality.
argument (17} S ST T (E= VA D) E JAEH = & F 7Y AR AT
o o

IF:
- AY= u}(keywordargumem) 3 5% 0l 487} Qo] B2 AR (o & Fol, name=) T+
oLoﬂﬂommmbz AgE = 9%, o & Sol, e 2L complex () E%Oﬂ*ﬁﬂﬁ%

BF 79 E ARt
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o Y X] QA} (positional argument): 7)< & 21 Q1 2}, | AAFEL2 AAF HF2] A Zof
A ole e £ o] kol * £ B ALT 5 Utk A E S0, A L2 T EoMA3F 5= &
94 Q.

o
-
=
-

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

o] hAB L o] THYol g FHE AL 52 A4

WAL BYAOE, ofd FHA 0| A AT ALE 4 gleh; PR ghol A9 wgo] g ATk,
B0 29 shebu] o F53}FAQ AR A9} sheul 9] Aho] 9 PEP 362 = B A L.

asynchronous context manager (]2 7] AEYAE #AE|A}) _ aenter () & _ aexit_ () HAEZEE A9
O ZM async with oA H ]% 742 Aot A PEP 492 & = 95 lth

asynchronous generator (]S 7] A& o]€]) H]5 7] Alv]g o] g o|E o8 & &8 F+ T4~ async def
ZEAYHEIFZH T4 Y Hol=d|, asyne for FEZ7FAIR ST 4 = LB 9 %}' SNt E=yield
294 S EPaAcr Fol etk
Usually refers to an asynchronous generator function, but may refer to an asynchronous generator iterator in some
contexts. In cases where the intended meaning isn’t clear, using the full terms avoids ambiguity.

o

!

QAR 34 ko] o) 2 B Ao ¥
e A

HlZ7] Al d o8 &4= avait 8 A, asyne for B3 async withE& 38 4 Qlth
asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,

This is an asynchronous iterator which when called using the __anext__ () method returns an awaitable object
which will execute the body of the asynchronous generator function until the next yie1d expression.

Each yield temporarily suspends processing, remembering the location execution state (including local variables
and pending try-statements). When the asynchronous generator iterator effectively resumes with another awaitable
returned by ___anext___ (), it picks up where it left off. See PEP 492 and PEP 525.

asynchronous iterable (W] 5 7] o|E] 2] &) async for FoA AFR2E £ Q= AA|.  aiter () WAEE
H|5 7] olH &l o] & =5 oF gt} PEP 492 2 = ¢ it}

asynchronous iterator (B]% 7] o] €] ©]€]) An object that implements the __aiter () and __anext__ ()

methods. __anext must return an awaitable object. async for resolves the awaitables returned by an
asynchronous iterator’s ___anext___ () method until it raises a St opAsyncIteration exception. Introduced
by PEP 492.

N

attribute (] EZ]HE) AR A S AMS 3= o] 5o 2 FRE & QA9 233 3L o & 9], AA o 7H A E
YREaE 7MY, 0a A 2]

awaitable (H?«J]OIE]-—-) await @A AT A= AA. ZFE oy await_ () MIAEE 7HX
A7) 7} 2 4= 9lch PEP 492 & B A S.

BDFL A}8]Z-& %—/ﬂ Z 2 A} (Benevolent Dictator For Life), Z Guido van Rossum, 3} o] 21 2] A A},

binary file (ko] 2] shal) vl o] =215 A E € 93 & 4 Qe 5 A, vhel i e o 2w
olUg] EE ("rb', 'wb' =¥ 'rb+') 2 g9 99, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIO®}gzip.GzipFile & A~ Q

str AAE 9T £ % Yt L AR RAAL €45 59 = FEoA L

bytes-like object (B} o] E &5 ZAA)]) bufferobjects & A/ Y31 C-91< HHE A2 xE S ¢t} o8 &5
memoryview 7“21] L2 EEo]ilbytes,bytearray, array.array A5 £33t} vlo]EEH
AA =L vtol v g dlolB & thF& o8 7HA] 4ol AHEE & Aok oS, vhel v ] st 2 A,

2AL ES AL e AESo] 9t

T o E T
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o ALE2 vtolv g dlolE 7L 7P A D A 7F ) o] A fo EFWH o)L FF (Ya-27)

] y 2t @3t 7P 83 AR dZ=Dbytearray $bytearray 9 memoryv1ew
4 yel dlol87FEWH AA ((¢17] A& o] EG R/ AA)) ol AFH=
+=bytes E}bytes AR 2] memoryview 7} §J D}.

bytecode (H} o] E Z & o n ¢l iEF/] E| o] A] 3}o] %
2P YR ot} HiolE 3’—5% .pyc «4’°1°ﬂ 7H/\] 510% @3 fﬂr‘?:l% T A A o
W 2] A ETH (Ao A vl E I ERY AAHATL S I T = Ah. o] (FIHA]) = ZHtolE
Foof g S3t= 71 AE A = 7 71A oA A Eitia Bl vio|E I E = AR T/PE s}o] A
7HE 71 A A Fe T AL st A =, sho] A wlj 3= 1ol ?}7‘4 Aol A & otth= Z o Fo3f of st

HlolE I & H o] 59 HE2dis EE & “ilEﬂ o] Ao V2Tt

cass (F#l2) AHEA A AR WS AT . SR Fo= B FH2o dxdaE e r
Al WA= %AE% Z 3ok

class variable A variable defined in a class and intended to be modified only at class level (i.e., not in an instance of the
class).

coercion (Z o] ) 22 f'ﬂ«l 7 AARS Sk ddabe] dejibe ok 9 @) AH A e Poz 52
Aoz wgets 2. A S0, int (3.15) £ AFE A5 3 22 WAL AR 3+4.5 oA, 7
AAf= o= 3 017 (Bhobe int, T2 BHLbE floan, £ T 3l7] o) 22 Fo 2 skl of sich. 28
oW TypeError & 4otk I glol&, SRFH = FEXAT 2207 22 Jo 7 HF
Q_-gﬁ_'_o]o]: st ol & 0], 1F 3+4.5 8= 4l float (3) +4.5

complex number (] 4£5%) 953 A5 AJAE ) B, BE AV Aot s oz sdAY.
B i Ao 85 B9 (19 AR E B AU, BE SN E 1 2, BN L = £
Shoh spo] M2 FAFe RIS 2 BT E 7|2 AW ?‘ﬂ—??—%j HulAbE 2994 279t
& 5°],3+1. math 25 Ko Mol 839, cmath A AT 450 282 9 &
N S EESER LR L EE RN —‘jr/\lffHE Foh

anager (A 2E Bl enter ()% exit () WA=EAAFORRA with BolA B
ol%gyg% dlo} k= AA. PEP 343 2 = 95 itk

contiguous (%) W= A &3] C-A <5 (C-contiguous) ©) ALy EE T AL (Fortran contiguous) 4 W) <o) 2kal
G715 M S CAGOI AN L= AGolch LU MY, FEEE Aol Aot
00| A Al &3l 25 Ak ]‘“"-4 AU E w22 o uf ] = °1°F Stot TRk C- A& uf E ol A,
MEe F29 AR FEES TEE G oA 620 4 e Math A, TED A%
W Fo A=, A 1A A& A7 7 whe] ¥ st
coroutine(’f—,—El) AR BRSO gutstd Fejrh A EFE-2 3k 2 Fol| A A star ohE A Aol A
Zsith IFHL2 oA o2 AHAA AYetar, EE5taL, ANE o+ Uth o)A E2 async def
—E—EE 783 2= 9lth. PEP492 2 B A2

coroutine function (ZF€ ¢+4) T8 AR E SelF = 4. TFH &5+ async def T2 Fod
4 a1, await & async for & async with 7| EE £ 4 T} o] A 52 PEP 492 of 2] &
== Ak

CPython }olxl g I efvy Ado]of 573 <l & ], python.org ol A ¥l 2=tk o] &2 Jython o] 1t
IronPython ¥} 22 Th2 23 7+ 27} & uff 8] (CPython) 0] PAR-R)

decorator (d| Z#|o]E]) t}2 T+ & =5+ T4, B F Qurapper T HS A T oz 48

H}h dZd ole]e &3 o= classmethod () I staticmethod () 1’/]-.
g o]y FH2 oA Ao FHY Bolth v F &4 Fo & 9 v|do = F53:

def f£(...):

f = staticmethod (f)

(TH& SOTAT AI)
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(o] A sl o] A A M A%)

@staticmethod
def f(...):

2L hgol S ol e EASA T, & A5 2 Q0 dZ e o] gl ol thek o] A4 W82 ok A 2 9
S Ao o =HE ol ds B A

descriptor (CJ 232 HE]) WA= get_ () o]y __set_ () oY __delete_ (
2olE HEAUADHH DM, o] S HE 23] S8e 42 482 4o
2 AW, A Sk AFEE o, a & Sl A ol A bt o] & 2o AA
AOAaRE, R Haa Y WA FE . Uaa T E oo sk
22 ool Q21 Qe B, WAZ, Zebslel, FAL WAL, 20 WAL, FH 22 B
B2 7159 712 E o|F L Q17| W Zolth

HaaygE o vAESo] e AAT W82 a2 HE 76 o Yo
[ez]

E
dictionary (54 2]) 422 71E gholl dl-3A 71 A& Wl @ (associative array). 7]+ _ hash () 9}
_eq () MIAEE Zte 2E QA E 5 Aok ol A sjAl et 20}

dictionaryview(‘:‘/ﬁﬂﬂ]w dict.keys(),dict.values(),dict.items () WA EZ} ST+ AAE
gAveE feta FE2h o] A2 gAY E R0 gt 54A FE Zﬂ+6}~tﬂ g e 7t A
Q uf, 77} o] M3} ke sttl= Stojn) gy e K& e F/]"Ei‘ﬂ}lﬁﬂ“‘ list (dictview)
E AF&-5d Ao} dict-views S A 8.
docstring (FAE8) 2ol R REeIA 3 WA RV 02 ehfr AL Y A=/ 499
]_

FAE A, Aol o8] AR ol EA T2, B, LES _doc_ o2 HEE 4HY
e} EgaR 4 B Y 5 gon e, A w U ol S AT A AL

duck- typmg(‘* E}Ol% 2HHE dE o2 THH A ddstet AAe & A e zraHE &
gd; A, &es] A EU o EYREVTSEH AU AGHATH (LA H Holx 22X H A=
‘Eﬂr/}‘?i, :’—74% 2Eth)y)) SHT F Ao AHH o)A E FRFOoEHN, & HAH ZE= P HQ
ASGZ s HgFo=2N] FALS NAAE 5 At © Eo] 2 type () Y isinstance () %/\}%:}
AALE 58} (AT, 9 ol Fo] 4 o]~ el 2 WD 5 920 §o1soF Bk oA,
hasattr () 4 ]—b]-EAFPiEJ_EHUJ%%E}.

EAFP 3 &H t}E= 45 £317] 7} | o (Easier to ask for forgiveness than permission). ©] £3] & 4 31+ 3}
o I AEY L, SE 7V ERREY EAE 7ML, L 7ol SR Y Y E .
2B W AFIS B 1y 9 except B9 ZAR YA o}tk o] HlAYLS o 2L ThE
w2 Aojol| A 2}F AMR-E = LBYL 2~ EFL I} th v H T}

expression (@ 2]) olH gro g Fald 4 = FHAJN 22 o
OJEZRHE AA 2, ﬂ*&x}, drERd 22 He TR
Aojgftz Ao, BE o] TABEC] BAA A AL ohth. ir A, BAA O A8

8
27 5] Itk oY ek B Aol L, A4 o] of
pzs
4

extension module (83 2 &) C U C++ &
FEQL AT ZHe 3},

(ol

f-string (-2 2H) '£' U S 9ol 2 AL BH PSS T3] (F-2AD) ol e, =9 24
d g HE o Edgolth PEP498%E AL

file object (3} AA]) sH A-A ol thafl 3t A FA API (read () Ywrite () Z2 HAES) & =le
AA. ol Byl wet, 5 Ax = AA ta3 A st oy o2 A AU FA A (o &
£, %2F 9459, w2 W, &7, stol =, 55) o thet AN~ E FAT = Qloh Y A=

A= AR (file-like objects) & 2~E F (streams) ©]| 2} % & 2T}

AAZ = A 779 3 AAE o] At G (raw) H}o] Lﬂ 2] 3+, ¥ 3 = (buffered) o] U] 2] 3}, H]l A E
1. o] &2 QEH oAt 1o BEOA H AL} 3td AAE u]": =R AAd WL open () FFE
2= Zlolth.
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file-like object (3} L7 A A]) v} 21 4] o] v] =3k &
finder (3}31t]) o= s 2 & o Al=st A4

glo]W 33. o]|T 2, F 27| 527} At}: sys.meta_path & 7 AFR-S+= W E} A 2 1}l 9
sys.path_hooks I} &/ AFR3= A2 dE ] 92lH.

t] A3 Y-S PEP 302, PEP 420, PEP 451 of -2t}
floor division (F 4= YA 713 77k A2 W 518 Ui, A4 U Al OJ_AH} // T g

(m

it

Cul

oN ﬂﬂn
m ﬂll

=0, Z@4 11 // 49 22 7 HA, A b‘rrﬁﬂfiz 758 &Y=k (-11) // 47F-2.75
2 012 o -3 of ol 5215 oF STk, PEP 238 & R AR
function () TE A oA oW P& S8 FE G TS (AU T o) A b AEE =,

wheie] Aol A8 4= Stk setolE o A= 9 g 4o AME BAS.
function annotation (4> o] ;= €| o] A) An annotation of a function parameter or return value.

Function annotations are usually used for type hints: for example, this function is expected to take two int argu-
ments and is also expected to have an int return value:

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

Function annotation syntax is explained in section &= % 2],

See variable annotation and PEP 484, which describe this functionality.

_future__ Z 2w AR ez e} T3E A k= A Ao 7|5 ES A4S S AT E SH= T
2E.
_ future_ RES YEEFT I WLEY GHES T, A 7150 AA A SO Aojo] £7}s)
R, GAIFE 22 0] 7]2 0] HeA £ 5 At
>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

WSt 24 sfol e B 94

garbage collection (7}H] 2] 7)) T A}_5 A k= w2 2| & ¥iy =R
£ 5ol 7 A FAE AT 7HA A 7= gc

232 AL BL 5 G 23 Al A 2 A7) 2
BES AEIA AT 4 it

generator (AU @ o] €]) A o€ o] e 2ol E] & a3t 35 Iuk T4 A
NELE yield BAAES E
ol A A 4= Qlrt.
Hg Aol g8 727 AW, o | FH ol A& Al o] Bl olE e o ¥ & 7te] Xtk S =k
o7} W EeiA] b2 Ao, dAT &

generator iterator (AUl 2| o] ¥] o]Ej 2| o]¥]) A| el o] E Tt == AA.

ﬂ&i'
(LS
v
rlr
juin)
-
v
it
v
o
)
i o
rlo
g
il
[
fru
>,
ofo g
ok
X
19
o]

0]

P

X
%
>
fru
B

Each yield temporarily suspends processing, remembering the location execution state (including local variables
and pending try-statements). When the generator iterator resumes, it picks up where it left off (in contrast to
functions which start fresh on every invocation).

generator expression (AU @] o]€] £ 4]) ol o|EE EHFE TP FZ M W& Y3 for
BT A A5 i r B0 Flo] BE D A4 A wal). AFd RS B0 F4E
A% FHEL vEoWTh:
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81

285
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o,

generic function (AU ) & QA4 A% OHE Yol sl 7L o) P2 F4E B 5w
&3 g

ojwW 3 o] AL E A= t] AT X gl Fol g 2=t
AE=Ra PN B &O%Xt} =3} functools.singledispatch () BT o|E|} PEP 443 = H A Q.

GIL 9 Qe =ee 2 & HA L.

global interpreter lock (& QJE]z2]¥] F) g WMo 27 sfrte] 2 =7} vpo]d wpo]E 1= & AP F
257 3l CPython AB 2] B 7L ALE 3He Wl AU S, (dict & 22 F2d R
A7) o] BAH 02 5A AN o] tha) hAEE S BE oA CPython TS
JelZ e H A€ 2Ase A2 AHZYHE thead =867 47 BEE Uil oS Z2AA
AAZL AT S FEAS B REL AT
A, of | B BEE S, EFOIG AMA E, FFIGHY 2 AL YAA FAE £
0 GIL £ Whytabe = AAE 9ok E9, VO B e 4 GIL & Mytalch.

(B B v AN 38 ol E S 2R 5ts) (A T A8 22 (free-threaded) ) QI =28 & SR}
A o] =

S A el 4B Ao A 2y, EF B Z2 A A 490 4% Asi7} A57] @zt
o] 4% ol 4 FHAE A TAL WA B BHEOIM R4 vl Gol B S 2 A= o} AX 1

ATt
hashable (3] A] 7}'5) A7} Q28 1 gho] WoHA] eh= A1 @k& ZXaL (__hash__ () WA =7} F g 5th), T
AR F JoW(_eq () WAHEZLFR3, A 715 Shehal ghoh 2ol Bl aE = S A
7Vs & AX S A jE2 Zotok St
Al 7S AAE 9AM el Y] Zlu A e Mg AR o A sk, o] AR FREC] iR A
2 7 A gh& AH&-SH7] Wi ol Tk
< FojHe 2 WA A S22 s A 7hsstrh (BlaEY 9y e 22) 7HH AE 0| e 13 A
1:]- A2t A Fefao ArEA ARNEL 7| BA 07 s A] 75t (A7) A4S A &) sta)
EE e v s i, siAI g id () B FH BEo] Atk
IDLE 3}o]# & $]3t 5 712 37 (Integrated Development Environment). IDLE-2 3i}o] %1 2] 3% & ]l 32 o]
wheto = /)24 M7 9} e me e Btk

immutable( ) 1FH 3 2= AA. B AA= <A BAYE, FES 2 ol AAE2 WA E
T RTE A G2 A A AAE ‘i’l‘c o] of gttt W aFA] ob= s Al kol Lo oF Bf= 3ol A F sk

AL gt} o2 Sof, S 7).

import path (2= 2 2) 4% 7|0 volt] 7 QEEY BES 27 99 sk FaE (B 42 A=e)
o) 5% Qe Bk o] FAEY BEL UE sys.path ZHH S0k AW AR A7 A9 FS
B0 5}7149 _path_ EHEZRE & 5% Ut}

importing (£ %) # 25| shold TE7 ThE BE So]d TE A A8E 4 YES S AR

importer (Y £¥) ZE< Z7|= 811 ZE 87| st AA|; FAlo ol o] AF =1 AA .
o

interactive (c}5}9) o] 0 € tfo}Y QlE| 2ol e & 20 glev], A zele =gaEol) £ RN L
QAL+ 95, 57 APH ATE B 4 vk Foltk. A glo] B python & AW sket (AHE S
Folpel A A B A% 5@ 5 Aeh. Al obolHolE AARAL BER 5714 Selrhu s
w9 g g o)tk (help (x) § 7195 L

interpreted (&} 22 E]£) vho]= 3= Astele] £ A wlEol 2 7o) B A 7] AT, sho] ML
A5hed Aol 7} oh 2t AE ZelE Aofrh, o] AL WA AL A AL WA YIE, A4 HAL
A7 AW 4 drhe Tolth 1z Tade] & 6 AW AW ) E AT, AHZH Aol BE

Aod dojEng g2 MW F71E Zrech sk e = HAS.

interpreter shutdown (4B Z2]E] $.2) $25tehe 89 W& w), 3|4l A = e 50T 79 2
b, B ol /X FR A MR FREN LS RE WP AASL B o whga)
£, 714 577 & ol e M B2 Th AHSA A9 5 ALt weakref ol 9t TES o] AL
NAAD 5 ek F2 A7) B AN mEE e o9 5L whd 4 e, 120 9 EHE
A0S0l H 715517 9242 4 97 WlEol T (E8 o ol Heje] BE o} AL A Sl Th
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ez E F59 FH A2 AYHE__main. BENU2ITHEZIARS EU+= Aot
T t

. =

iterable (°]E]2]8) WHES S St S8 5 = Al ol HHES d 2=

Z2)AEE P 5, dict Z2EEVAIAFE, 5t A5, __iter ()
__getitem () WAZEERNA Zst ZE Z 29 AAE0] ATt

OHHEL for FZ AFSE A A EAE ZL 2 3= 2 W X (zip (), map ( )°ﬂ AHE
g 4 “/} olHHE AA 7t | T QA AEH ™, 1 7“?414 OlEﬁ‘ﬂ"]Ei =Tt
o]l olH#E ol H &= e JE f'?PD} °1Eﬂﬂi SAEE W, B 1ter() =
FZE3A, ol EEl ol AAE 2 T/}%%ﬁb AT %Oﬂﬁ—raﬂ/\bﬁ/ﬂ ZPEOE
dFed, FZETE T °1E13ﬂ 151% s t}. olE & o] &, Al A, A &
olE] & HA| 8.

iterator (o]l o]¥]) Hlo]E o ~2EHS E?ﬂ 3= A olEld o] El9] __next_ () HIA=Z HIEHOo®
sEotd (E“ ‘417(‘ T next () 2 AGSH) 2EH A= FEES X}ﬁ]ﬂi =Y Eth o o]
ol ol 5 7} 91 EH“ StOpIte tion o2& ot ]7‘]7‘401]/‘1 olel o] ¥ A& A 11,
o] & 9] E’_%_next WA E SF2 stoplteration o2& thA| 07|78k gtk ol H # o]l +=
ol ef el ol ¥ AA XVJ% %Eﬂf _iter () ¥MINEE 7}X1 2ol 8757 tﬂ]—Er o, o] Bl &l o] Bl =
°JH# S °]7| & Stal b oE Bl e 55 Wobsol= 29 oA AH8E 5 9l
of 2] Mo olE g o] e A== ZETh (list 7L°)?4Eﬂ ol 7—"‘fﬂ]%iter() oh
for Fx o ARG wjutrt A o] o] B} & whEth o' A o]y o] ol sl A 3
A ol Bl g o] Aol AL o] &2 o]El g ol E & S FAl, ¥l AE| o] A 7 HolA wkETh

typeiter o] T ZpA| 3k Y] -& 0] Qlth
key function (7] &) 7] & E+= _?_Eﬂ o] A (collation) == ;g = (sorting) o] U} W] < (ordering) o] A}-&5 =

He EHlFe Y E 5 O]D}. o & £0], locale.strxfrm() 2 2ALd EAFA YA S == AE 7|5
HeE T AHEE T

o] R o] g =7 R A5 0] o] BA 4] A A AL Fol=AE Alofstr] A8 7] TE wol=<th
olfl AEoEmin (), max (), sorted(),list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () ©] AT}

rIr

mlu

o ME

m{o
9;
i
rr
OHT
_|_, =
:{0 e

A=) >ﬁ
rin m]n

7l & e de o9y WHol Atk & 9, str.lower () WAZE Alo]A & gl A
22 93} 7 61'*; ApgE 2 s Atk Ao 7] F4E lambda FHA LR BE £ & Q&=
o]# Ao|t}: lambda r: (r[0], r[2]>.u&,operator+g Al Y 7] - BAAAE AlE g
T}: attrgetter (), itemgetter (), methodcaller (). 7] &4E WHETL AFR 1= Ho U3l o =2

Sorting HOW TO & H A 2.
keyword argument (7] 9] & 21z} 2z} & H A Q.

lambda (ZTh 552 1] ghol 78 4L Shbe] 194 02 TAE ol & Gt lekel A, Tk BB BEL
EHL lambda [parameters]: expression ©|T}.

LBYL 5 7] Ao 2} (Look before you leap). ©] T AEY L T & oL} &3 al
Z2AEE AASTh o] AEFY 2 EAFP % ELHSJ}WH]E]J—’—, g2 irEY EANE EAAA

= S

o5 2= 270 A, LBYL 22 (E7]) & (7)) 2ol BA 24 WA 2 Aol At dE
E90],7FE1if key in mapping: return mappinglkey] = AA} &0, 3R] 9 3] Ao, t}E ~
.2 7} key & mapping o A A 71518 A2 5 Sk, o) o] % o EAFP 421 & AHE RO 2 A

sidg 4 Qo

list (2] 2 E) A built-in Python sequence. Despite its name it is more akin to an array in other languages than to a linked
list since access to elements is O(1).

list comprehension (2| A E A Z 2|31 A) Al P29 245 AR = AR E X251 1 2HE g 2ER B
Z‘—7P7361-‘:‘Lu result = ['{:#04x}'.format (x) £

[

or x in range(256) 1if x % ==
= 001 4] 255 Atol o Q&= &= 16;\(17‘(07( ) ES o= BAEY BaESE W ir B
§%F?;}—’F At} AL, range (256) o] Y= BE 47 A H R
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loader (2t]) &S ZE3H= A4l load_module () olgh= o] 59 HIANEE FYslof sttt 2= HE
goly 7 23 & AA S {2 PEP 302 &, A4 v o]~ 28~ &= importlib.abc.Loader &
HA L.

mapping ("]3) 2] 7] 23] 5 A Y5} Mapping ©] U MutableMapping 574 W o] S| o] 2=
HAEEL F3stE AdH ol AA. 9= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & 5 4 Ut}
meta path finder (W€} 2 5}Qlt]) sys.meta_path o] FAMo] ZF+ sl vgt A& s+ 4=
Q=2 shole] of grs o] 971 kA% e,
H el F 2 7t FE 5= WA =S | Al+= importlib.abc.MetaPathFinder & W "t}
metaclass (e} Sefj2) S FHia Sl FY = ZHl2 o5, A2 gAY, ol Fease
228 UEch W 2eat o) A A4S BobH FehAE WEL AL Ak el A7) A%
T2 I A2 7|2 7S A Fetet FolH & S s A2 AL vg FHaE e

S odthe Aotk R QLA AL o] 77} A8 Ao QAT BRst AR o, v oo
sl ol o Y2 Al 53k o EBHE QA 29 27 (logging), 28 = b F71 AA YA
4, A2E TEH L o Aol AT
ul et el ol A o AA e 8-S 2S5 ok

method (A =) Zef vl Qtoll A Hojs = 4. OS2 AAd R o ERREREA TEHW, O
HAEE R BA A (R self gt BATH 2 Jd2da AR S et §5 9 F3H 2392 5
AL,

method resolution order (M= 27 ¢A)) vIA= 27 A+ 235t A WS AA 5= vlol= 2
259 A th 23 FE|afE o] AE Z el e o] AHEH Eare] 59 A g 8- The Python 2.3

Method Resolution Order S H ¥ H ¢}

module (2.5) shol 2l =] 223} Th9l & FFote AA]. BELS 499 st AAES Tt o] FHE
2otk BEL %S AR o) vho] Mo w 2EHL

W77 = HAL.

module spec (25 2¥) R &5 S 23 =4 AL
importlib.machinery.ModuleSpec ¢ ¢l

Iy o

MRO HAZ= 24 =4 & BA L.

A= ghol i 4= JAThid () + A sHA

= 2 d) F A 8LES YT B2 2 ol E
527 22 (dE 9], time.localtime () 2 year 7} £ [0] X QU ATE L, t.tm_year A3
AEeRERE ANET 4 Yt FEF AAE B E0h)
WIS FES time.struct_tine 28 WFHY 5%, Aul Fehx Jo] 2 BE 5% gk mE
7ol FEEVYLE FE2 Y 34 collections.namedtuple () 2% & 4 o). vpx| 2
HAZHL2 Employee (name="'jones', title='programmer') & Z2 227 BAZ 7T = repr
I 2e & 75 E AF AT et
namespace (o5 7)) W7t A5 L G4, o2 TS gAY Z TRAT AR SHE o] T B
(MM = ol A) ek otyet 21, A, W o] & F7ke] Stk o] § 332 ol & T = WA ZEA
2 A Y3t} o E Eo], T4 builtins.open T os.open () & 159 ZE=E )

o
w3, 0] 2 B7HS ol o] P48 TANLAL LB TS0l A HE AT} f A
Zt} o9& £9], random.seed () =& itertools.islice() Bt 2 W
7 itertools &) s F+EH 5ol Haf Kt
namespace package (°]5 &7 |71 X)) &2 A B 3| 7] A 5] AH o] E T 7] 5 3= PEP 420 3 7] #]. o] &
T A= AN ARl 5 YA, 53] __init_.py FLo] B R AHf 3 7] 4] &=

thE o,
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nested scope (FHE 2T =) R GO o| A HEE Fx= Y. dE 9,
T2 o e HFES AR S Ut SHEH 2FZ 7| REH 2= AR UM E E,
A2 H A Fethes o Fosfof st X 452 7P YR AF oA el 1 &t} npiriA 2,
A HFEE2 A o] F FHAA 813l 2t} nonlocal & B AT Zof| 2= Z1& 53t}
new-style class (+ 28} Ze») A F & B E %Eﬂ]’\ AA N AFREH L Y= ZFH2 ALY oA 9
5. 2719 FolH HAdAME, 24 w2aed FHAW  slots , YATHE, Tk HE,
__getattribute_ (), FHl & WA E, éEHE‘ HAES}F 22 Fol MY MFL ES 7eE=

A8 5 gl9lek
object () el (=L RELHgH & 23 54 (A 2) o] )R RE lo]e]. w3k, BE raehe Fe) s
o %549l o] Fehch

package (] 7] 2]) A E ZESo|L}, Al Aoz A A I 7] A=
371X &=_ _path_ A EZHEZ} Y& sto|H EEo|t}

AT 3717 9 o) 2 B0 AAA = BAL
parameter (S}kvIE) 915 (£ MAE) Ao HET B S e 7 (B oE A A7) 8
e B e e, 1A 558 ShelH )
o A X-719 = (positional-or-keyword): 91 #| QA U 7|99 = A2 2 AL 4= Q= ARE XA st}
712 9

o] A 9] gl o] shetul et ol & S0 vkl Al foo £} bar:

def func (foo, bar=None) :

=
=

© 120215 (positonalonly): A AW ATD 5 A& A4E AR ol M2 9 4-0F s
HE 4ol stt 2HE 20 94 Gtk ST, o | 14 BrEL 9448 sheteEE 2
(€ =01, abs ).

o 71 =-AE (keyword-only): 71N EZ W A FEH = Y= AAE A
o Aol o] hebu]E] = 5o A 2ol ShLke) 71e-g) A kel L)
F Qth g & £, D]'tx ]/“] kw_onlyl 2} kw_only2:

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

o 7PA-91 A (var-positional): (T} 3}etu] E] S0 Al o] u] Rol5o] A 9] A AAEof B 3)) A2
T A= A A=Y 01-4-4 AlA2E A Attt ol & hetn| Bl & Fhetu| B o] Fof * & el
EO#/H Aold o Utk oAl & 0] thZoll Al args:

def func(*args, **kwargs):

o 71H-71 Y & (var-keyword): (TF2 Thebu| E o 93] 4] oju] olE5 ol 7 7)Y = AAEof T &)
Asd g e 9 M 7IHE A= AR T} ol spetujH = atetvl g o] &l x* &
Qo] A HoE 5= A, A& £ A9 o A kwargs.

getvH = A8 A JAAES AT 7| 23Rt ohy e A A o] Avt B4 AAES AT 5 AUt
IAF oy &5, 1ake} hetn Y Apo] o] U2 = FAQ A ¥, inspect .Parameter F# &, o

Ao AM PEP362 % HA L.
pathentry (F 2 QlE2]) Z2 7|0 9t 7 JXEZ REESS 37 98] Fudhe 2= 4= 49 st

.
path entry finder (75] ] E] J—]’olt‘]) Sys. path_hooks Oﬂ 9}]\"1:: %a% (é) %‘i O\ﬂEE] —g_') O] %E:]"lz—%
gole A, FolX A dED B RES =S g gt

=2 X
AR dEF ﬁ}?l‘ﬂ%"] F33= YA EEL importlib.abe.PathEntryFinder o] U2t}
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path entry hook (% 2 QIE 8] &) sys.path_hook B|AE Y= ZFe| 80, EA A= dED i ZES

FEMe 2R o 4z e 9od & SeEnh
path based finder (7 2 7|4l 5}elt]) 7| E Hel A2 3oy E F -a}uroL]uﬂ AT E AZ A REL =1}
path-like object (3 2% A7) 5+ A28 A2 2 vehls A4, A2F AAE 422 Vehls ser 1}

bytes AA| o] A} os.Pathlike T2 EEZ S F33= 7“74]13]-. os.PathLike Z2EZ S X Yst+=

AA = os.fspath () FFE TS A str 1erytes Hd A2" FrE dAsE 5 gl Al os.

fsdecode () & os.fsencode () = ZZt str Ybytes 23E B ASt=t] AFE 4= 9t} PEP 519

2 =99 ek
PEP s}o]# 7) 4l A ok, PEP= sho] # 7 F U] Elol] % 1 & A%t 7 1} sho] W

et MELR 7|5 AWt AA EATh PEP+ A|<HH 759 EH?E 7‘}7%} 71 APEF H

Al-&-3l oF gkt

PEP:= 2 22 75 S A

2Re EAE BE7] #1387

o Ae 248 T e gk,

PEP 1 Z=3}A4 8.
portion (3£ 4) PEP 420 o| 4] A2 3l AAH, o] & F 7t 9 7] A o] o]u}A] 5= dHe] tldE o] o=

SFQES) A Y @p SHol] A4 £ A= FHs ek,
positional argument ($] 2] Q12}) <A} E H A Q.

provisional API (/4 API) A API= & glo| B8] I A S84 Ao 2 HE 4l

A

st A NG ARUE 4L 54 5 shol Aol Soi k4
2 ] AYZolth PEP 2475 ARUE el A #8758k

—

of
ol
&Y
fo
2}
Y
o,
o

QUE o] 220] = WA} o A4 A= A B, FR A ol e EAIE & B, o} AASo] AesTha
A7 EThE 3 SR 0] §AH A i WAool 4+ YUtk TAMAL BFe WA o dof
YA 952 Aelth— APIE Z33t7] Aol 2 Frista 2R A Agte] BAH 4ol v Aot
Aoltk.
A7 APII A 2215, 37 B84 0] $AH A = WAL (A7) 50 02 o ARG - R E A8
A el 7 SHE S fASGE AN Folt BE AL} AR

=%

o) WA B ol Helel st ool A7 5 2R A7 2 fel B2 FA 91 2L 5 3
w=t} ¢ A3 W22 PEP 411 &

provisional package (23 2| 7] X]) &4 API & B A L.

Python 3000 (sFo] 2 3000) ol 3.x w32 2hle] 8
o] Folth) o] A= (Py3k) 2 £o] 27|% 3t}

Pythonic (s}0] A THe) THE QoS oA AukA ) NS A3 A ZEE TASHE th4], so] 1l Aojol A
7 AAF A H £ ol T QS kel Bt ofolt o} = 22, o] Sol, ko] Mol A A Ak
L)AL for B AEAA Ol E 2B BE 242 $Hele A0/t UE BE Aol o] £ 7.
FAEO] OB, hol ol o) FE AREL thAlo] A 7L E B AR E Beh:

(M7 3] WE7 A B2 o] o]okr] | A Bol TS of

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

o 2T, st Athe P e o ek

for piece in food:
print (piece)

qualified name (357 31€ o]5) ZE2 A A7 zox REo| FolH Fefx, T, vAEc] o] 2 & (FR)
%E®2L24°E¥—Er% o) %. PEP 3155 o | ol Fh. 249 Fol Zel2e] B9ol, A73Hd
ol &2 A9 o] 53 2t
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>>> class C:
class D:
def meth (self):

pass
>>> C._ _qualname_
IC’
>>> C.D.__qualname___
'c.D'
>>> C.D.meth._ qualname_
'C.D.meth'’
EE< 77 AR , 4R 3] A13LA o] (fully qualified name) & 2= R 1 7| A 5& £
A EERE 7= A Oi—rﬂ% o] &85 9 n| T} E]-, o & £90],email .mime.text:

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

reference count (= 317) A o tf gt F=xo] 7. AA| S =z 7002 Boj A, W2 2|7 vhdd

. 32 05 242 QWA 2 ol T %ﬂﬂ AW, CPyhon @] 94 2.4t} sys
BEELEA AN FR 3G+ E E8F = getrefcount () = A3t

regular package (J7F 971 2]) __init_ .py 9}Ld& Z A= 1‘4 g2l eh 22 AF A 7] A
ol Tt I A = EA L.

_slots__ S 7o) A, AAR2 EYRESS AT IS v AAdst A2 g &
AMAGezN e S d3ste E3E Eh A7) Q7€ A, o] B2 2 ent=A AFRH7] 7}
& 7iriRe ol Ml melo] ke & mr oA Be 20 datasl e SuR A9R

A she Aol Foh

sequence (A] A X) _getitem_ () S5 HUAEE T3l A5 AGAE A SHuE 8 4 AAAE A Aea,
AAxe] dolE EHFE__len_ () WAEE ZYdte olHelE. 22 WA A A2ES UG,
list,str,tuple, bytes 7} Itk dict =S getitem () F__len_ ()

Ao A ol o] 2l 712 AFRe7] wl B0l AL} ofiek Wl B2 2 F 5 ATk Ao Fe]aof e,

collections.abc. Sequence ZA oA ZH e getitem ()T len () EdolAE
R 21X Qe H o] AE A F=1|, count (), index (), contains__ (), __reversed () &
F7}sit}. o] &% ?_Eiﬁﬂ o|~E TS P register () EAMEINA HAH R 5T 5 QT

single dispatch (J 2 t]A 8| x]) & o] ghte] AR} Fof 7|2 A A== Avl g T g X9 st
).

slice (E2lo]2) HE A AL 9 dHE 238t AA|. Eefolaes B ATHE F719 S AHESA THET
variable name[1:3:5] A9, [] oA o2 7HS] A5 FB LR Hedith A4 2T (A2 »3
HE) Z7IH2 W R A= slice A& AHE-3Shoh

special method (5 WA =) 3}o] %l o] Y 0% A=, BA 2L, AT o FAH R S35 WA E.
oldMMEEF e dER /\]x‘o} T olge ZL It EFHAEE ST A= o559

A2 dEol A Yk

statement () T 2 E (ZEY (£ (block))) E 7= HEolth 82 194 o] AU 7|19 =
2283l o 31 VA FZ2E =9 stutt 7V if, while, for.

struct sequence (-2 A] A]P2) A tuple with named elements. Struct sequences expose an interface similar to named
tuple in that elements can be accessed either by index or as an attribute. However, they do not have any of the named
tuple methods like _make () or _asdict (). Examples of struct sequences include sys.float_info and
the return value of os.stat ().
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ol

2249,

o}

rlr

text encoding (]| AE 217 4Y) FUIE B S vlo|EdR o F
text file (J2E 5}9) str AA & ej1L & %1% Id AA. 5 G2E IS AAZ = vl E A #F
ol mmza 423k s 12 & A% AN YT GaE sl o2 e daE R
¢, sys.stdin, sys.stdout, io. StrlngIOJ A~EAE & 4 Uk

AT A L AA o e A vtol v e] 9t d = FzsiA 8.

triple-quoted string (31 w3 € £2149) w3 () W FF2 0238 (O *ﬂ Me M 2L 23
02 SR SeAA BAL Qi 715S AFHAL @A, o] /A ol FAM L7
ojaAolz A he AL EY 2L EE
Fuz ol So] ZA e, F2EFS & 53 &

type (3) ho]41 AN G T30 o ¥ S 72 AANAAE FH UL RE A& Go Slek AN Y
_class_oi_E]HEE AN 2~T 5 (obj

type alias A synonym for a type, created by assigning the type to an identifier.

Type aliases are useful for simplifying fype hints. For example:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

could be made more readable like this:

from typing import List, Tuple
Color = Tuple[int, int, int]

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

See typing and PEP 484, which describe this functionality.
type hint An annotation that specifies the expected type for a variable, a class attribute, or a function parameter or return

value.

Type hints are optional and are not enforced by Python but they are useful to static type analysis tools, and aid IDEs
with code completion and refactoring.

Type hints of global variables, class attributes, and functions, but not local variables, can be accessed using
typing.get_type_hints ().
See typing and PEP 484, which describe this functionality.

universal newlines (FUH A & d7)) thSH 22 AES BEF 29 EL2 A4 s, HAE 2EH S 54
Bho B U2 AW BA Bel \nt, AESE Tel \r\n', o B8] WTIEA] Tel \r . FohA <)
AFg-of] #3fA = bytes.splitlines () ¥4 o}y 2} PEP 278 &} PEP 3116 = E/\ﬂﬁ.

J

variable annotation (4> o] = €| 0] ) An annotation of a variable or a class attribute.

When annotating a variable or a class attribute, assignment is optional:

class C:
field: 'annotation'

Variable annotations are usually used for #ype hints: for example this variable is expected to take int values:
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count: int = 0

Variable annotation syntax is explained in section ©] \=El| o] E & t}] 9] & (Annotated assignment statements).
See function annotation, PEP 484 and PEP 526, which describe this functionality.

virtual environment (7}4 317) slo] W AFg 219} 28 g T o], 22 A AH oA AW = th2 glo] A
°&4§1w:4ﬁﬂﬂ%%°z1%2@&Ammﬂ+mﬂﬂgggﬂaﬂqﬁzwﬂza%
AL Fsal s, e A om Aen A 47,
venv & HA| Q.

virtual machine (7} 7] A]) £ Z EQJolvto 2 HojH AFH. o] o 74 71 A= viol E I = Hutd 7t
Yt vbolE = 2 APk

Zen of Python (3}o]# Al) 3}o

12 ol Yg]e} AtS o] EEoly, ol
Atk o] 2E2 81y L g

At , 9l
Eo|A (import this) & Y3}
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APPENDIX B

About these documents

These documents are generated from reStructuredText sources by Sphinx, a document processor specifically written for
the Python documentation.

Development of the documentation and its toolchain is an entirely volunteer effort, just like Python itself. If you want
to contribute, please take a look at the reporting-bugs page for information on how to do so. New volunteers are always
welcome!

Many thanks go to:
* Fred L. Drake, Jr., the creator of the original Python documentation toolset and writer of much of the content;
* the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B.1 Contributors to the Python Documentation

Many people have contributed to the Python language, the Python standard library, and the Python documentation. See
Misc/ACKS in the Python source distribution for a partial list of contributors.

It is only with the input and contributions of the Python community that Python has such wonderful documentation —
Thank You!
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apPENDIX C

History and License

C.1 History of the software

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWI, see https://www.
cwi.nl/) in the Netherlands as a successor of a language called ABC. Guido remains Python’s principal author, although
it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI, see https:
/Iwww.cnri.reston.va.us/) in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen PythonLabs
team. In October of the same year, the PythonLabs team moved to Digital Creations (now Zope Corporation; see https:
/Iwww.zope.org/). In 2001, the Python Software Foundation (PSF, see https://www.python.org/psf/) was formed, a non-
profit organization created specifically to own Python-related Intellectual Property. Zope Corporation is a sponsoring
member of the PSF.

All Python releases are Open Source (see https://opensource.org/ for the Open Source Definition). Historically, most,
but not all, Python releases have also been GPL-compatible; the table below summarizes the various releases.

Release Derived from | Year Owner GPL compatible?
0.9.0thru 1.2 | n/a 1991-1995 | CWI yes
1.3thrul52 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.142.0.1 2001 PSF yes
2.12 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 and above | 2.1.1 2001-now | PSF yes
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ZF31: GPL-compatible doesn’t mean that we’re distributing Python under the GPL. All Python licenses, unlike the
GPL, let you distribute a modified version without making your changes open source. The GPL-compatible licenses make
it possible to combine Python with other software that is released under the GPL; the others don’t.

Thanks to the many outside volunteers who have worked under Guido’s direction to make these releases possible.

C.2 Terms and conditions for accessing or otherwise using Python

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.6.15

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

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

3.6.15 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 3.6.15 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All._
—Rights
Reserved" are retained in Python 3.6.15 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 3.6.15 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
3.6.15.

4. PSF is making Python 3.6.15 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.
—0OR

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

USE OF PYTHON 3.6.15 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.15

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.15, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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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 3.6.15, 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 THEREOEF.

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

(THS STl Aol A1)
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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
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. 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

(TH& SOTATl A1)
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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.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incorporated in
the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

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).

(THS SOl AT ol A1)

C.3. Licenses and Acknowledgements for Incorporated Software 131



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

The Python Language Reference, &A| H{& 3.6.15

(o] A sl o] A A M A%)

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C.3.2 Sockets

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, http://www.wide.ad.jp/.

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.

(TH& ST Aol A1)
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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.

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-—
tire notice is included in all copies of any software which is or
includes a copy or modification of this software and in all
copies of the supporting documentation for such software.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately-owned rights. Reference herein to any specific commer-
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /
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C.3.4 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.5 Cookie management

The http.cookies module contains the following notice:

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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C.3.6 Execution tracing

The t race module contains the following notice:

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.3.7 UUencode and UUdecode functions

The uu module contains the following notice:

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

(TF= ol ATl A%
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C.3.8 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

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.3.9 test_epoll

The test_epoll module contains the following notice:

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.3.10 Select kqueue

The select module contains the following notice for the kqueue interface:

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.3.11 SipHash24

The file Python/pyhash. c contains Marek Majkowski) implementation of Dan Bernstein’s SipHash24 algorithm.
The contains the following note:

<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.3.12 strtod and dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.org/fp/. The
original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:

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

*

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

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

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

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

C.3.13 OpenSSL

The modules hashlib, posix, ss1, crypt use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and Mac OS X installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* - - - =

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(TH& ST Aol A1)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

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 .

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

(TH& ST Aol A1)
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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.]
/
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C.3.14 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured
—-with-system-expat:

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.3.15 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured
——with-system—-1ibffi:

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.3.16 zlib

The z11ib extension is built using an included copy of the zlib sources if the zlib version found on the system is too old
to be used for the build:

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.3.17 cfuhash

The implementation of the hash table used by the t racemalloc is based on the cfuhash project:

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.3.18 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
—-with-system-libmpdec:

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.
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1=
ro

Non-alphabetical

., 111

ellipsis literal, 18
T

string literal, 11
. (dot)

attribute reference,71

in numeric literal, 15
! (exclamation)

in formatted string literal, 12
— (minus)

binary operator,75

unary operator, 74
' (single quote)

string literal, 10
" (double quote)

string literal, 10
mmwn

string literal, Il
# (hash)

comment, 6

source encoding declaration,6
% (percent)

L=, 75

o\
Il

augmented assignment, 86
& (ampersand)
oA LH=1, 76
&:
augmented assignment, 86
() (parentheses)
call, 72
class definition, 101
function definition, 100
generator expression, 66
in assignment target list, 84
tuple display, 64
* (asterisk)
function definition, 101

import statement, 9l

in assignment target list, 84
in expression lists, 8l

in function calls,73

A LTS

function definition, 101
in dictionary displays, 66
in function calls, 73
o Lr=r, 74

* k=

augmented assignment, 86

augmented assignment, 86
+ (plus)
binary operator,75
unary operator, 74
+=
augmented assignment, 86
, (comma)
argument list, 72
expression list, 65,66, 81,87, 101
identifier 1list,93
import statement, 91
in dictionary displays, 66
in target list, 84
parameter list, 100
slicing, 72
tuple display, 65
with statement, 99
/ (slash)
=, 75
//
A= 75
//=

augmented assignment, 86
augmented assignment, 86

integer literal, 14
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0o
integer literal, 14

0x
integer literal, 14

2to3,111

: (colon)
annotated variable, 86
compound statement, 96, 97, 99101
function annotations, 101
in dictionary expressions, 66

in formatted string literal, 12

lambda expression, 80
slicing, 72
; (semicolon), 95
< (less)
L=, 76
<<
=, 76
<<=
augmented assignment, 86

AL 76
AL 76

augmented assignment, 86
= (equals)

assignment statement, 84

class definition, 33

function definition, 100

in function calls,72

2= 76
->
function annotations, 101
> (greater)
L=, 76
>=
A=, 76
>>
L=, 76
>>=

augmented assignment, 86

>>> 111

@ (at)
class definition, 102
function definition, 100
A= T5

[1 (square brackets)
in assignment target list, 84
list expression, 65
subscription, 71

\ (backslash)

escape sequence, 11

AR

escape sequence, 11
\a

escape sequence, 11
\b

escape sequence, 11
\f

escape sequence, 11
\N

escape sequence, 11
\n

escape sequence, 11
\r

escape sequence, |1
\t

escape sequence, 11
\U

escape sequence, 11
\u

escape sequence, 11
\v

escape sequence, 11
\x

escape sequence, 11
~ (caret)

A= 76

A

augmented assignment, 86
_ (underscore)

in numeric literal, 14,15
_, ldentifiers,9
__, ldentifiers,9

__abs___() (object M| =), 39
__add__ () (object Wl =), 38
__aenter__ () (object M| A &), 44
__aexit__ () (object MM &), 44
__aiter_ () (object M| E),43

__all__ (optional module attribute), 91
__and__ () (object Wl =), 38
__anext__ () (agen WA X£), 70
__anext__ () (object X =), 43
__annotations__ (class attribute), 23
__annotations__ (function attribute), 20
__annotations__ (module attribute), 23

__await__ () (object M|A &), 42
_ bases__ (class attribute), 23
__bool__ () (object method), 37
__bool__ () (object W] A=), 29
__bytes__ () (object ] X =), 27
__cached__, 56

__call__ () (object method), T4
__call__ () (object WA =), 36
__cause___(exception attribute), 89
__ceil__ () (object M| A =), 40
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__class__ (instance attribute), 23 __init__ () (object WA =), 26
__class__ (method cell), 35 __init_subclass__ () (object® S WA ),
__class__ (module attribute), 30 33
__classcell__ (class namespace entry), 35 __instancecheck__ () (class W] A &), 36
__closure__ (function attribute), 20 __int__ () (object Wl A =), 40
__code__ (function attribute), 20 __invert__ () (object Wl A =), 39
__complex__ () (object WA E£), 40 __ior__ () (object WA =), 39
__contains__ () (object W] =), 38 __ipow__ () (object W] A =), 39
__context___ (exception attribute), 89 __irshift__ () (object M| A=), 39
__debug__, 87 __isub__ () (object W] A &), 39
__defaults__ (function attribute), 20 __iter_ () (object Wl A =), 37
__del_ () (object Wl A=), 26 __itruediv__ () (object M| A =), 39
__delattr__ () (object MIA =), 30 __ixor__ () (object M| =), 39
__delete_ () (object A=), 31 __kwdefaults__ (function attribute), 20
__delitem__ () (object M| X =), 37 __le_ () (object Ml A =), 28
_dict__ (class attribute), 23 __len__ () (mapping object method), 29
__dict__ (function attribute), 20 __len__ () (object WA =), 37
__dict__ (instance attribute), 23 _ length_hint__ () (object M| =), 37
__dict__ (module attribute), 23 __loader_ , 56
_dir__ () (object W] A =), 30 __1shift_ () (object MM &), 38
__divmod__ () (object Wl A =), 38 _1t_ () (object Ml =), 28
_ doc__ (class attribute), 23 __main___
__doc___ (function attribute), 20 3 5, 46, 105
__doc__ (method attribute), 21 __matmul__ () (object WA =), 38
_doc__ (module attribute), 23 __missing__ () (object M| X&), 37
__enter__ () (object M| Al &), 40 __mod__ () (object Wl A =), 38
__eq__ () (object WA =), 28 __module__ (class attribute), 23
__exit__ () (object W] A=), 40 __module__ (function attribute), 20
_ file_ ,56 __module___ (method attribute), 21
__file_ (module attribute), 23 _mul__ () (object W] =), 38
_ float__ () (object M| A &), 40 __name_ , 56
_ floor__ () (object M| A &), 40 __name___(class attribute), 23
__floordiv__ () (object W] =), 38 __name___ (function attribute), 20
_ format__ () (object M| A =), 27 __name___ (method attribute), 21
_ func__ (method attribute), 21 __name___ (module attribute), 23
_ future_ , 115 __ne__ () (object | =), 28

future statement, 92 __neg__ () (object WA =), 39
__ge__ () (object Wl A =), 28 __new__ () (object WA =), 26
__get__ () (object H| A =), 31 _ next__ () (generator M| A =), 68
__getattr__ () (object WA E), 29 __or__() (object | =), 38
__getattribute__ () (object WA =), 30 __package__, 56
__getitem__ () (mapping object method), 26 __path__,56
__getitem__ () (object M|X =), 37 _ _pos__ () (object WA =), 39
__globals__ (function attribute), 20 __pow__ () (object Wl =), 38
__gt__ () (object {l| A =), 28 __prepare__ (metaclass method), 34
__hash__ () (object ] A &), 28 __radd__ () (object | A &), 38
__iadd__ () (object W] A =), 39 __rand__ () (object W] A &), 38
__iand__ () (object Wl A =), 39 __rdivmod__ () (object Wl A E), 38
__ifloordiv__ () (object WA =), 39 __repr__ () (object M| =), 27
__ilshift_ () (objeat WA =), 39 __reversed__ () (object W] =), 38
__imatmul__ () (object WA E), 39 __rfloordiv__ () (object WA Z), 38
__imod__ () (object W] A =), 39 __rlshift__ () (object M| A=), 38
__imul_ () (object Wl A =), 39 _ _rmatmul__ () (object W] A] &), 38
__index__ () (object M| A &), 40 __rmod__ () (object W] A =), 38
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__rmul__ () (object W] A &), 38 mapping, 20, 23, 71, 85
__ror__ () (object Wl =), 38 method, 21, 22, 74
__round__ () (object M| A =), 40 module, 22, 71
__rpow___ () (object W] A &), 38 mutable, 20, 84, 85
__rrshift_ () (object M|A =), 38 mutable sequence, 20
__rshift__ () (object WA =), 38 None, 18, 84
__rsub__ () (object W] A &), 38 Not Implemented, 18
__rtruediv__ () (object M| A =), 38 numeric, 18, 23
__rxor__ () (object ] A &), 38 sequence, 19, 23,71, 72, 79, 85, 96
__self__ (method attribute), 21 set, 20, 66
__set__ () (object | A=), 31 set type, 20
__set_name__ () (object W] =), 31 slice, 37
__setattr__ () (object MIA =), 30 string, 71,72
__setitem_ () (object MIAE), 37 traceback, 25, 89, 98
_ slots_ ,121 tuple, 19,71, 72, 81
_ _spec__,56 user—-defined function, 20, 73, 100
__str__ () (object | =), 27 user-defined method, 21
_ sub__ () (object Wl =), 38 z
__subclasscheck__ () (class WA Z), 36 assert, 87
__traceback__ (exception attribute), 89 async def, 103
__truediv__ () (object M| A =), 38 async for, 103
_ _trunc__ () (object M| A &), 40 async with, 104
_ xor__ () (object Wl =), 38 break, 90, 9698
{} (curly brackets) class, 101
dictionary expression, 66 continue, 90, 9698
in formatted string literal, 12 def, 100
set expression, 66 del, 26, 88
| (vertical bar) for, 90, 96
A L=, 76 global, 88,93
| = if, 96
augmented assignment, 86 import, 22,91
~ (tilde) nonlocal, 93
A L= 74 pass, 87
T =) raise, 89
asynchronous—generator, 70 return, 88, 98
Boolean, 19 try, 25,97
built-in function, 22,74 while, 90, 96
built-in method, 22, 74 with, 40, 99
callable, 20,72 yield, 88
class, 23,74, 101 A LF=f
class instance, 23,74 % (percent), 75
complex, 19 & (ampersand), 76
dictionary, 20, 23, 28, 66, 71, 85 * (asterisk), 75
Ellipsis, 18 *x T4
floating point, 19 / (slash), 75
frame, 24 /7,75
frozenset, 20 < (less), 76
function, 20, 22, 73, 74, 100 <<, 76
generator, 24, 66, 68 <=,76
immutable, 19 1=,76
immutable sequence, 19 ==,76
instance, 23, 74 > (greater), 76
integer, 18 >=,76
list, 20,65,71,72,85 >>, 76
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@ (at), 75
~ (caret), 76
| (vertical bar), 76
~ (tilde), 74
and, 80
in, 79
is,79
is not, 79
not, 80
not 1in, 79
or, 80

1<
AssertionError, 87
AttributeError, 71
GeneratorExit, 68,70
ImportError, 91
NameError, 64
StopAsyncIteration, 70
StopIteration, 68, 88
TypeError, 75
ValueError, 76
ZeroDivisionError, 75

A

abs
HiE s, 40
abstract base class (FAH]|o]A Zg2), 111
aclose () (agen WX =), 70
addition, 75
and
bitwise, 76
o =1, 80
annotated
assignment, 86
annotation, 111
annotations
function, 101
anonymous
function, 80
argument
call semantics,72
function, 20
function definition, 100
argument (Q12}), 111
arithmetic
conversion, 63
operation, binary, 75
operation, unary, 74
array
8 5,20
as
except clause, 98
import statement, 9l
with statement, 99

A1 =,91,97,99
ASCITI, 4, 10
asend () (agen WA ), 70
assert
2,87
AssertionError
<<, 87
assertions
debugging, 87
assignment
annotated, 86
attribute, 84, 85
augmented, 86
class attribute, 23
class instance attribute, 23
slicing, 85
statement, 20, 84
subscription, 85
target list, 84
async
A=, 103
async def
2,103
async for
in comprehensions, 13,65
2,103
async with
2,104
asynchronous context manager (8] % 7] ZAH
2~ E A A}, 112
asynchronous generator
asynchronous iterator, 22
function, 22
asynchronous generator (8] % 7] Ay & o] ),
112
asynchronous generator iterator (H] % 7]
A gl o] g o] B & o] ), 112
asynchronous iterable (H]Z7] o]g & &), 112
asynchronous iterator (B]Z 7] o] g & o] §]),
112
asynchronous—generator
I, 70
athrow () (agen WA =), 70
atom, 64
attribute, 18
assignment, 84, 85
assignment, class, 23
assignment, class instance, 23
class, 23
class instance, 23
deletion, 88
generic special, 18
reference, 71
special, 18

AHO|
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attribute (MJEZHE) 112
AttributeError
<, 71
augmented
assignment, 86
await
in comprehensions, 65
S =,13,74,103
awaitable (o]l o] g E), 112

B
b'

bytes literal, 1l
b"

bytes literal, 1l
backslash character,6
BDFL, 112
binary

arithmetic operation, 75

bitwise operation, 76

binary file (d}o]\ g 5}¢), 112

binary literal, 14
binding
global name, 93
name, 45, 84, 91, 100, 101
bitwise
and, 76
operation, binary, 76
operation, unary, 74
or, 76
xor, 76
blank line,7
block, 45
code, 45
BNF, 4, 63
Boolean
operation, 80
AL 19
break
2,90, 9698
built-in
method, 22
built-in function
call, 74
A, 22, 74
built-in method
call, 74
WA, 22, 74
builtins
85,105
byte, 19
bytearray, 20
bytecode, 24
bytecode (H}o|E T X&), 113

bytes, 19

SiE A, 27
bytes literal, 10
bytes—like object (H}o]E

C

c, 11
language, 18, 19, 22, 76

call,72
built-in function, 74
built-in method, 74
class instance, 74
class object, 23,74
function, 20, 73, 74
instance, 36, 74
method, 74
procedure, 84

a7 AAD, 112

user—-defined function, 73

callable

A, 20, 72
C-contiguous, 113
chaining

comparisons, 76

exception, 89
character, 19,71
chr

S @S, 19
class

attribute, 23

attribute assignment, 23

body, 35
constructor, 26
definition, 88, 101
instance, 23
name, 101
oA, 23, 74, 101
2,101
class (E3 ), 113
class instance
attribute, 23

attribute assignment, 23

call, 74

a0, 23, 74
class object

call, 23,74
class variable, 113
clause, 95
clear () (frame WA &), 25
close () (coroutine M| A E), 42
close () (generator M| Al =), 68

co_argcount (code object attribute), 24
co_cellvars (code object attribute), 24

co_code (code object attribute), 24

co_consts (code object attribute), 24
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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_lnotab (code object attribute), 24
co_name (code object attribute), 24
co_names (code object attribute), 24
co_nlocals (code object attribute), 24
co_stacksize (code object attribute), 24
co_varnames (code object attribute), 24
code

block, 45
code object, 24
coercion (Zo]A), 113
comma

trailing, 81

tuple display, 65
command line, 105
comment, 6
comparison, 76
comparisons, 28

chaining, 76
compile

HiE g s, 93
complex

number, 19

I, 19

SiE s, 40
complex literal, 14
complex number (B4, 113
compound

statement, 95
comprehensions

list, 65
Conditional

expression, 80
conditional

expression, 80
constant, 10
constructor

class, 26
container, 18, 23
context manager, 40
context manager (AEFAE FHE| A}, 113
contiguous (<), 113
continue

2,90, 9698
conversion

arithmetic, 63

string, 27, 84
coroutine, 42, 67

function, 22
coroutine (ZFH), 113
coroutine function (ZF¥ &), 113

CPython, 113

D
dangling

else, 96
data, 17

type, 18

type, immutable, 64
datum, 66
dbm.gnu

85,20
dbm.ndbm

85,20
debugging

assertions, 87
decimal literal, 14
decorator (HZd o] g), 113
DEDENT token, 7, 96
def

2, 100
default

parameter value, 100
definition

class, 88, 101

function, 88, 100
del

2,26, 88
deletion

attribute, 88

target, 88

target list, 88
delimiters, 16
descriptor (|23 HE]), 114
destructor, 26, 85
dictionary

display, 66

i), 20, 23, 28, 66, 71, 85
dictionary (944 &), 114
dictionary view(9A g H) 114
display

dictionary, 66

list, 65

set, 66

tuple, 65
division, 75
divmod

ShE o, 38, 39
docstring, 101
docstring (52EH), 114
documentation string, 24
duck-typing (2§ E}o]3), 114

E

e
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in numeric literal, 15
EAFP, 114
elif
S E,96
Ellipsis
A, 18
else
conditional expression, 80
dangling, 96
S 2,90, 9698
empty
list, 65
tuple, 19, 64

encoding declarations (source file), 6

environment, 46
error handling, 47
errors, 47
escape sequence, 11
eval
SiEF 24, 93, 106
evaluation
order, 81
exc_info (in module sys), 25
except
I E,97
exception, 47, 89
chaining, 89
handler, 25
raising, 89
exception handler, 47
exclusive
or, 76
exec
g g s, 93
execution
frame, 45, 101
restricted, 47
stack, 25
execution model, 45
expression, 63
Conditional, 80
conditional, 80
generator, 66
lambda, 80, 101
list, 81,83
statement, 83
yield, 67
expression (& 4)), 114
extension
module, 18
extension module (% 2E) 114

F

f'

formatted string literal, 1l
f"

formatted string literal, 1l
f-string (AE2}49), 114
f_back (frame attribute), 24
f_builtins (frame attribute), 24
f_code (frame attribute), 24
f_globals (frame attribute), 24
f_lasti (frame attribute), 24
f_lineno (frame attribute), 24
f_locals (frame attribute), 24
f_trace (frame attribute), 24
False, 19
file object (3} A A, 114
file—like object (I}dHF A, 115
finalizer, 26
finally

19 =, 88, 90,97, 98
find_spec

finder, 52
finder, 52

find_spec, 52
finder (3}219), 115
float

SiEF g A, 40
floating point

number, 19

AL 19
floating point literal, 14
floor division (A4 YA, 115
for

in comprehensions, 65

2,90, 96
form

lambda, 80
format () (built-in function)

__str__ () (object method), 27
formatted string literal, 12
Fortran contiguous, 113
frame

execution, 45, 101

A, 24
free

variable, 45
from

import statement, 45,91

AHE,67,91

yield from expression, 67
frozenset

A, 20
f-string, 12
function

annotations, 101

anonymous, 80
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argument, 20

call, 20, 73,74

call,user—-defined, 73

definition, 88, 100

generator, 67, 88

name, 100

user—-defined, 20

WA, 20, 22, 73, 74, 100
function (&), 115
function annotation (&4 o]k Hlo]A), 115
future

statement, 92

G

garbage collection, 17
garbage collection (7}H] A =7), 115
generator, 115
expression, 66
function, 22, 67, 88
iterator, 22, 88
=), 24, 66, 68
generator (A v ] ¥), 115
generator expression, 115
generator expression (AU olH £d4]), 115
generator iterator (AU d °]¥ ol Hd o] H),
115
GeneratorExit
<<, 68, 70
generic
special attribute, 18
generic function (AYlg &), 116
GIL, 116
global
name binding, 93
namespace, 20
2, 88,93
global interpreter lock (A ¥ ¢ g =g H
=), 116
grammar, 4
grouping, 7

F{

handle an exception,47
handler

exception, 25
hash

SiE S, 28

import, 52
meta, 52
path, 52

|
id
S A, 17
identifier, 8, 64
identity
test, 79
identity of an object, 17
IDLE, 116
if
conditional expression, 80
in comprehensions, 65
2,96
imaginary literal, 14
immutable
data type, 64
object, 64, 66
AL 19
immutable (&%), 116
immutable object, 17
immutable sequence
2, 19
immutable types
subclassing, 26

import
hooks, 52
2,22,91

import hooks, 52
import machinery, 49
import path(YXE Z =), 116
importer (Y E¥), 116
ImportError

<1<, 91
importing (4 xH), 116
in

L=, 79

¥ E,96
inclusive

or, 76
INDENT token,7
indentation, 7
index operation, 19
indices () (slice M| A &), 25
inheritance, 101

hash character,6 input, 106
hashable, 66 instance
hashable (3] A] 7}%), 116 call, 36,74
hexadecimal literal, 14 class, 23
hierarchy A, 23, 74
type, 18 int
hooks “iE g4, 40
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integer, 19

representation, 19

A, 18
integer literal, 14
interactive (t3}+3), 116
interactive mode, 105
internal type, 24
interpolated string literal, 12
interpreted (A Z ZE| L), 116
interpreter, 105

interpreter shutdown (QAEZZE £58),116

inversion, 74
invocation, 20

io
25,24
is
2= 79
is not
oA L= 79
item
sequence, 71
string, 71
item selection, 19
iterable

unpacking, 81
iterable (9] EE), 117
iterator (°] E]d¥ o] ¥]), 117

J

in numeric literal, 15
Java

language, 19

K

key, 66

key function (7] &), 117
key/datum pair, 66

keyword, 9

keyword argument (7] ¥ = <A}, 117

L

lambda
expression, 80, 101
form, 80
lambda (&1}, 117
language
c, 18,19,22,76
Java, 19
last_traceback (in module sys), 25
LBYL, 117
leading whitespace, 7
len
SiE eh 4, 19, 20, 37

lexical analysis,5S
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 84
comprehensions, 65
deletion target, 88
display, 65
empty, 65
expression, 81, 83
target, 84, 96
A, 20, 65, 71, 72, 85
list (B2 E), 117
list comprehension (B|2E AXZF3A), 117
literal, 10, 64
loader, 52
loader (2H), 118
logical line,5
loop
over mutable sequence, 97
statement, 90, 96
loop control
target, 90

M

makefile () (socket method), 24
mangling

name, 64
mapping

oA, 20, 23, 71, 85
mapping (W33), 118
matrix multiplication, 75
membership

test, 79
meta

hooks, 52
meta hooks, 52
meta path finder (WE AZ 3}l 1), 118
metaclass, 33
metaclass (WEF 2 2), 118
metaclass hint, 34

method
built-in, 22
call, 74

user—-defined, 21
AL 21, 22, 74
method (WA E), 118
method resolution order (WA E AA <A,
118
minus, 74
module
extension, 18
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importing, 91

namespace, 23

A, 22,71
module (&), 118
module spec, 52
module spec (RE 23 118
modulo, 75
MRO, 118
multiplication, 75
mutable

A, 20, 84, 85
mutable (7}9), 118
mutable object, 17
mutable sequence

loop over,97

A, 20

N

name, 8, 45, 64
binding, 45, 84, 91, 100, 101
binding, global, 93
class, 101
function, 100
mangling, 64
rebinding, 84
unbinding, 88

named tuple (V9= 5=) 118

NameError

<, 64
NameError (built-in exception), 46
names

private, 64
namespace, 45

global, 20

module, 23

package, 51

namespace (°]& &7b), 118

operation, 87
number, 14

complex, 19

floating point, 19
numeric

A, 18, 23
numeric literal, 14

O

object, 17
code, 24
immutable, 64, 66
object (AA]), 119
object._ _slots__ (W3 ¥HE), 32
octal literal, 14
open
S e s, 24
operation
binary arithmetic, 75
binary bitwise, 76
Boolean, 80
null, 87
power, 74
shifting, 76
unary arithmetic, 74
unary bitwise, 74
operator
— (minus), 74,75
+ (plus), 74,75
overloading, 26
precedence, 81
ternary, 80
operators, 15
or
bitwise, 76
exclusive, 76
inclusive, 76

namespace package (°]& &7 3 7] A]), 118 A & =F, 80
negation, 74 ord
nested scope (FHH 27 =), 119 “fEF SF4, 19
new-style class (284 & 2), 119 order
NEWLINE token,5, 96 evaluation, 81
None output, 84
A, 18, 84 standard, 84
nonlocal overloading
2,93 operator, 26
not
o £F =, 80 P
not in package, 50
a9 namespace, 51
notation, 4 portion, 51
NotImplemented regular, 50
=, 18 package (3 7] A]), 119
null parameter
AHO|
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call semantics, 72
function definition, 100
value, default, 100
parameter (389 E), 119
parenthesized form, 64
parser, 5
pass
, 87

-

path
hooks, 52
path based finder, 57

path based finder (AZ 7|9 gel), 120

path entry (F= JdEF) 119

path entry finder (A= dEg 5}lH), 119

path entry hook (A& AE=F =), 120
path hooks, 52
path-like object (AZF ZAA), 120
PEP, 120
physical line,5,6,11
plus, 74
popen () (in module os), 24
portion

package, 51
portion (A1), 120
positional argument (§ %] Q1z}), 120
pow

g 24, 38,39
power

operation, 74
precedence

operator, 81
primary, 71
print

HE s, 27
print () (built-in function)

__str__ () (object method), 277
private

names, 64
procedure

call, 84
program, 105
provisional API (A API), 120
provisional package (FA 3] 7] A)), 120
Python 3000 (o] 3000), 120
PYTHONHASHSEED, 29
Pythonic (3Fo] A Th), 120
PYTHONPATH, 58

Q

qualified name (B73}E o] &), 120

r'
raw string literal, 1l

raw string literal, 11
raise

2,89
raise an exception,47
raising

exception, 89
range

SiE wrs, 97
raw string, 11
rebinding

name, 84
reference

attribute, 71
reference count (% 3l4), 121
reference counting, 17
regular

package, 50
regular package (B4 3 7] A), 121
relative

import, 92
repr

S s, 84
repr () (built-in function)

__repr__ () (object method), 27
representation
integer, 19
reserved word,9
restricted
execution, 47
return
2, 88,98
round

chE g, 40

S

scope, 45, 46
send () (coroutine W] Al &), 42
send () (generator M| 4] £), 68
sequence

item, 71

AL 19, 23,71, 72,79, 85, 96
sequence (A]@2), 121
set

display, 66

A, 20, 66
set type

I, 20
shifting

operation, 76
simple

statement, 83
single dispatch (AZ 29X, 121
singleton
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tuple, 19
slice, 72
A, 37
SIS oEE, 25
slice (£8}o]2), 121
slicing, 19,20, 72
assignment, 85
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
special method (E4 WA E), 121
stack
execution, 25

trace, 25
standard
output, 84

Standard C, 11
standard input, 105
start (slice object attribute), 25, 72
statement
assignment, 20, 84
assignment, annotated, 86
assignment, augmented, 86
compound, 95
expression, 83
future, 92
loop, 90, 96
simple, 83
statement (£73), 121
statement grouping,7
stderr (in module sys), 24
stdin (in module sys), 24
stdio, 24
stdout (in module sys), 24
step (slice object attribute), 25, 72
stop (slice object attribute), 25, 72
StopAsyncIteration
<1<, 70
StopIteration
14, 68, 88
string
__format__ () (object method), 27
__str__ () (object method), 277
conversion, 27, 84
formatted literal, 12
immutable sequences, 19
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item, 71
A, 71,72
string literal, 10
struct sequence (FZA A|A2), 121
subclassing

immutable types, 26
subscription, 19, 20, 71
assignment, 85
subtraction, 75
suite, 95
syntax, 4
sys
2 5,098, 105
sys.exc_info, 25
sys.last_traceback, 25
sys.meta_path, 52
sys.modules, 51
sys.path, 58
sys.path_hooks, 58
sys.path_importer_cache, 58
sys.stderr, 24
sys.stdin, 24
sys.stdout, 24
SystemExit (built-in exception), 47
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tab, 7
target, 84

deletion, 88

list, 84,96

list assignment, 84

list,deletion, 88

loop control, 90
tb_ frame (traceback attribute), 25
tb_lasti (traceback attribute), 25
tb_1ineno (traceback attribute), 25
tb_next (traceback attribute), 25
termination model, 47
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operator, 80
test

identity, 79

membership, 79
text encoding (HlAE Q17 H), 122
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throw () (coroutine Wl A &), 42
throw () (generator M| A £), 68
token, 5
trace

stack, 25
traceback
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try
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tuple
display, 65
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immutable data, 64
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type of an object, 17
TypeError
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string literal, 10
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unbinding
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UnboundLocalError, 46
Unicode, 19
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UNIX, 105
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dictionary, 66
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user-defined method
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value of an object, 17
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virtual environment (7} &7), 123
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Windows, 105
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float, 40
hash, 28
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len, 19, 20, 37
open, 24
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pow, 38, 39
print, 27
range, 97
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round, 40
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