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o g2,

o
wz Adggych

ok I
1>

o

5t shol W TR AT L HA W, SR HAAE M HAEANA T4

o] £ g e,

CPython 91%0] 7| = 8131 714 2 #2151 9t C2 A4 E shol 1 2AYUTh doje] Aze 752
BE ol 7)o A4S 53F U

Jython IT}o]H Apuld. o] &
gtolH e & &83t= & =
HAEE e &= d A5 7= FYth o AA S A

Python for NET ©] & -2 A A| 2 &= CPython T+ &2 A& 314 9, ] Y A] = (managed) .NET S8 Z 271
o] 1L NET z}o] B 2 2] & A|¥ F 1 th. Bryan Lloyd 7} BH= 15 U Thth T ZHA| 8 A B 3= Python for
NET &3] o] A] o A A5 Ut



http://www.jython.org/
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IronPython .NET-2 9] 3 tj ¢ 5}o] . Python.NET #}= &2] o] A2 ILS A 313, 9po] W T =& NET
oAdE2 2 AH Audste &g gheo]d 3 YUtk Jim Hugunin ©] BHS 1=, Jython &} 1 4]
Zpo] 71 &= ok ApA g A B <= TronPython Y Aol E o Al & 4 Ql5 U Th

PyPy ¢+ 3] stojxl o g 24 a}o] 4‘4 T, 28 2] (stackless) A olUrJIT At e Zol g +
54011*%%%%4%1%1171 = AlF ?:MD} o] ZRAEC B} F st (Fto]H o g 287]
- Zol) Az ey 42 4A ‘ﬂgom A o] A ol ﬂ%ﬂ“fﬂ%% = AU AA T HH =
PyPy Z 2 Al E o] Z 5 o] A] o A g 5 5T

27 AL o WA A AP & Aolsh 234 2] G2 PR Boj LA, BE shol i EA o
So09 we BN 4RSS AT d2 o] Ag 5 T vl oW AL o Lolol
A B ARAL A L2 A B BAE ~ .

1.2 ®E7|H

o3 £ A3 WY 71$S 48 BNF 2 £/ S A8 FUTh oA the 2
AHg gt

rlo
o,
lo
[>
k)
me
o

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

lc_letter = "a'..."z"

A =L name ©] 1c_letter & A|ZsLA, YA SFLF o] Ae] 1c letter Y EEo] JuE2= JEHE
FAECT B 3B L letter £ 'a’ 9z Aol Fap S Th (A4 o] 32 o] £

o A o1 9} 2 F Ho A B9 5= o] S-Sl that A ATk

A AL o) F (A H ol TFst= name)TJr =2 AT Alzg () HdES el st bl
AR YT o] & l‘:“oﬂfﬂ A7 7S e AR U EE (* )“ ol e = 5 o] Aeke A
uh ek o]k wkE g 4 otk o ul U th R EHA|, BB (1) & g W o] A ukEE 5 YA v A S
FE dvs %011, Jéi( NEEeRA A2 HAd & H & 5 A3, A= 7bssitke S9Uth *
Shr AxAts Arje A ASA A AR Uh SAEA A EwuUth B E ol 2 Be o AHE T
Uth 22 gled e e seagUth e EES Fedtes S22 ARE g Yt 32
Bz adgUch ol e e de 28 2dd o olvt, Anz2s 5o A2

E P 2A7HA A
% ofu Shbehe £¢

Utk ERAEE (<. . .>) ol Bolle FES, AeH L A sol g w4 E AWE ARG =
oo A% Alo] BA & Ayar=o A48 5 deuh

A8 £ 0] A8l 2rha shuehe, ol %l 2k £ Ao} 2ol Arke 2ol 7} ik ol % ol
Qo] 7 BAo] H8HE v, By Ak ofF] £477} wEol e E2Se] A2P ULk g
2 (“0)3] EA (Lexical Analysis)”) ol A AF-&5 = 25 BNF= o]3] Ao Ut} 1 o] F o] o= 2

4 Chapter 1. 72


http://ironpython.net/
http://pypy.org/

CHAPTER 2

2
o
MHT

x

spol W 2 12 I (parser) ol o3l S YT THA Y JH L oF —Er/ﬂ. 7 (lexical analyzer) 7P =
A= EE (token) £ 2EH YU Th o] FollA &= o] 3] £47]7} of 2
Avd g oh

sfol A 22 AP HAEE FUIE FEFOZ YJFUTH AL 31Y A7 P2 AFYP AAE 53
xv&#au 7] 27k UTF-8 Y Ut} ZHA 3 U &-2 PEP 3120 o] Y2 Uth &2 398 gayddd 4

< W= SyntaxError 7} @AY o}

2.1 & X (Line structure)

ol =2 232 o MY =2 & Ql & (logical lines) £ = g U th

2|4 ¢l £9] T2 NEWLINE E20 2 R Uth Bl 3 etstA] gE o4 (A& o] BIE
Fe Abol) 2L = A & 0 BAE TFRAE S AsUTh =28 &2 YAIH AU FA A
= %‘(lmejommg)%ﬂ off whe} skt o] ] E2l A <l %(physical lines) E2 T4 Ut}

E829 22 29 24 YU AE2AR 2UEs FAEY APEAYUT 22 3 Y3 EA G &
PEEY BEFE E TS ANFD2E BF AMEE £ 2lF5Uth- ASCILLF (7] 3 PrZH S A f Y2 9,
ASCII A] 82~ CRLE(FH 2] A] 81| thof] & & 73 £ & AHE3h= 9= &, ASCII CR(FH g1 #] 2] °
S S-S A Wi EA . o] FHEL FHEY TR BA] 556}711 A& S Qs Th
do B2 v B H A £ FAH FAA AT JHE‘r

ol NG UWZT s, 22 T BRI MEA F T8 A 25 C ZY(ASCHLFE £ 3h+= \n
Bz Zol 22U THS AL A to]# APIZ A 2g] o] of %“4"/}-



https://www.python.org/dev/peps/pep-3120
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213 F=A
FA2 A elH Holl 24F A = A AHH) = A FStAL =28 A A 2] 2ol 29Ut FA14
A& AT Fol FasHA b2 ol FAL =AU E2 TEAAUT F42 £ ol FASUH

jJrO]m 2AHE A W A F WA Fof Sl FA40] FF4 coding[=:]\s* ([-\w.]+) TJrUHi]ﬂ
W, ol 2L AFY AAde = AeFYth o] AFAY A A 1FL AAFE 'L],o]_/] o1z o
Ao T2 elol gt whek = A Zolgld ZMMWEdMZHw
33

AR gk A2
glofo} g k. 2 et T ADU T s

’# —-*— coding: <encoding-name> —*-

¢lt] GNU Emacs o] A & <12 Ut} o2 dhvpe=

’# vim:fileencoding=<encoding-name>

1 ¢ Bram Moolenaar 2] VIM ol A] 121 Ut}

A3Y Aol HAHA ¢red 7] A3 Y- UTF-8JUth o 7]of Bla, 54 A5 <] UTF-8 BOM
(o' \xef\xbb\xbf')o] ¥ 7Y 1T o] UTF-8L. 8 A Aoz Byt (o] $4 njojagsze
°] notepad | A A4 Yt}

S o4 B4 2L A A BAN)E ASHAN P4 22 ART S AF Utk 2YAQ
Fo £A14 elE Dol u} 49 AF I} ol of SefA AR B, o & 32
AAR Az, A 51 AT Y =2 A Zol FAAYh ol & o)

if 1900 < year < 2100 and 1 <= month <= 12 \
and 1 <= day <= 31 and 0 <= hour < 24 \
and 0 <= minute < 60 and 0 <= second < 60: # Looks like a valid date
return 1

BAR B EL R0 288 5 YU 4 SAAE RS ATHA RPUh I AN
A9 P AN o E E2E AR RPUDH(F, B e ol 919 ofd 2% o £
A EAHEIA gl Lol 7158 £ (5 Th. A4 2E Y vl 2le o S el d A
A 09 9] ol SE AL Bl of Tehie,

Z3((),NZE([1),FZEUNAREE RS o LA oz o] M EeFAd &2 YEs 5
[} Y .

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

= 2 ¢ JFULh oo A& EE5Y E927]+= FLHA 25
th F7Hl ¥l £o] Eo7tE HUTh BAIA ' & Aste £ 5 1Foll= NEWLINE E 20| g5 0] A] 4]
o) ¥ =
1o o

SUT BAHOR oo F5L AF B E W EALSNE 548 4 et (oF 2 Heh,
o] A9 Aol 23 4 Yt

6 Chapter 2. 01§ 24
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21.7 8l =

23| o], B, F 3] E (formfeed) 2} A WO ZE LA H =8 % 2 &2 FAIH YT} (5 NEWLINE E£ 0]
TS0 2 2] HUth) tistg oz FA4o] Jaﬂ%i%ﬂl%‘ﬂéﬂ 2] 7} REPL # & of| whe} getd 4
AS5Uh = U318 A Z oA =, dA3] W S (S Moy FAZA Qe ) 5 3 EH4S

FEAAU

)29 2] A o] £ B (3]0 29 ) B Foj27] £EL ALSE H ST L, o]
S0l %22 AA4she ol A8 A gt

P (BN LEEOR) 1849 25o] AR WEE L, ABD F9] F Avo]x B4 57 8¢
ﬂ?ﬂﬂiéﬂ%wﬂ.vﬁ—ﬂﬂ&ﬁﬂ FHol BreE AYUTh) A WA B B 22 oo
2+ FNY 557159 Sol2/|E AP Fol2/E o SAAE AEHA oA F A B2 A
R -ﬁ@ﬂﬂ%ﬂﬂﬂﬁﬂ%“ﬂ%@ﬁ

>z
O
&.ﬂ

o

>.

3
)

0
o
RN

Z 3= A= 29 A2l ; s %ﬁl*WHt—‘?—/\l%\JE‘r. | o] #]
g 2 el Fwolu go] Qe At AYHA 42 235 £ 5 JFUTH (1, 29 o]~ 710
o7 2713k 4 JdHFYh.

AEH Y 527 22, 282 AR A, o3 22 %Y © 2 INDENTS} DEDENT E 22 BHE =
o A8 YTt

g A EE ¢7] A 03 E 28 o ‘d"HE‘r(push), 1%%%@*177%141% (pop) & o] §lssU T 28 o
Y 32 3 2" ofgfolA 92 S22 o 2 ST 2 =8 Fd £9 AZolA £9 =9
2 7] gFo] 2o 71 flo) 9= # vl YTk 7‘5}“1 0}—“%3* A gt °}AHDP = E=A= R

1 & ~H o Y 51}e] INDENT E%é or=U o) o 2y o] Zhe A Elo] 9l gk = hubo] ot
Ut o] gEo 2 ZE 280 ghE2 AW i (pop), AW S hE DEDENT & 2.8 f&g\%v‘r. 599
2ol A, 280 ol gt 03T} 2 gho] /)4 uh2 DEDENT £22 g o,

7)o (EdAHT A BtE) SHtaA 027 d sfojd = 27 5 yth

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

U= ol o8] 7HA] S o277 A E BHoFUth

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

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

2.1. & P X(Line structure) 7
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(AH, 22 Al A 9] ol e TpA17h AU T TR wh) et of 2 vk o] 3] #4477 A1 G T — return
r o] Soj27)7} 28] gl gt LA HA AU Th)

71 = (keyword), B €1 B (literal), A 2F A} (operator), 75 A} (delimiter). (Zol| A AHE & F 8 0|2 9]) &1
BEAEL EZo] ol el EES BEstE 9SS ddgucth 2
o], shte] EEL U2 1 7Fsek sk ) dolo] ExE 7 LA H

2.3 AlHXIQ} 7| E

AP AL (0]F (name) o 2Fa % FUTH 2 th23} 22 o]9] ol = 7jeg Ut

ghol o A AR FH S FUIE RF FE54] UAX-31 o 719k F=d], o 7] o] Q& o] A} v
W82 ofefol A gyt & o A W82 PEP 3131 ol A 22 5 Sl Yt

ASCIL #9) (U+0001..U+007F) v ol 4, &u}2 482} £ sho] A 2x o ZaUth: a o A 2 09
WA} 2R, WE |, A BAE A9 53, 540 A 9,

g}o] A 3.0-& ASCII 9] ¥te] EAE5S =93t} (PEP 3131 ZX). o] EAFE9 A%, unicodedata
25 23dE WA FUZE FAFd o] H| o] 20 whe} ERFH YT

A 2= o] o] Algko] glal, Al o] 2 (case) = T H Y th

identifier = xid _start xid_continue*

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

HAelA A U= 7HE| e Z=E2] v o] F5 Ut
o Lu - uppercase letters
o LI - lowercase letters
o Lt - titlecase letters
o Lm - modifier letters
« Lo - other letters
o NI - letter numbers
e Mn - nonspacing marks
e Mc - spacing combining marks
e Nd - decimal numbers
 Pc - connector punctuations

e Other_ID_Start - 319 T34 A Y2 &) PropList.txt o] A] A A o7 YIdH &2}

il

8 Chapter 2. 01§ 24
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o Other_ID_Continue - W} Z+7}4]
2E AW 54 o) o5 NFKC 373} 940 2 M8 1, 48 2ke] u] 2 NFKC of 7]3-8 S Ut}

FUIE 419 28L& A-A 2259 v+ A 555 HTML 3194 2 A 2|3 F 4 E hittps://www.
unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt o] 4 &3 4= 9JF Y th

231 7|} E

g AMAEL o o], i doje] A E, = AHEH 1, ANAQ B AHEE 5 GHUTh o7
o] Q)= A3 AT ZA ALg o] of Itk

False await else import pass
None break except in raise
True class finally is return
and continue for lambda try

as def from nonlocal while
assert del global not with
async elif if or yield

2.3.2 AExto| of|ef A

>

(AAESHE BAR) o | 2RO AEASE W A7 A UTh o] LR AHAT L A 2
=i

2z EaE o TRk

_* from module import * of &J3] YXEFX] ¢t5th SH3 A ER}_ = U313 Qe Z 2 E o A

upx vo] A3 A & AP §E2 ASH U builtins LE Ak B3y
BEsbobd 39 £ SWE AV Y, FANAE Bk GEE (mpor) B ARE HA L.

i °lF _ 2 $F = A3} (internationalization) & &&= o] Ab&H Ut o] & o AWM=

gettext REY EAE AR L.

—*__ AN2E A ol F, Hle A A2 2 “dH (dunder)” o] Foleta A A5 UTh ©] ol55& AE 2
B9 2 FAEE ol B S 2LdF U o] APt A Fod A ~H ol 52 5
HIA S o] 55 A 2 9] 9] Sl A = P Ut whel o] wlel widell M= o B2 S e] Hefd
7bs/d ol Syt of |l EHAA A, A Ao AR ghEo) I AR S Helvbe 059
EEANEE, Baglol &4E 5 syt

_* 22U ol E. o] F7Y 55 TS Ao Tl AM AR E H A JEj = Ag g Tk
FE Sl ook 2 FE 29 A5 (private)” O] EBFE 2] o] F FE& ¥EH] A AU
A (o] F) Ade BAS

24 2|E™

gle d(litera) & 2R WFIF S dx@e AT 271 AU

24. 2|EE 9



https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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241 E2Xl€n} HIO|EY 2|EH

PAG AE DL T 2L olF B2 A& H U

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

| "fr"™ | "Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RE"
shortstring n= "'" shortstringitem* "'" '"' shortstringitem* '"'
longstring = mrrwn 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 = mrr'w Jongbytesitem* "'''"™ | '"wn' Jongbytesitem* '"""!
shortbytesitem = shortbyteschar | bytesescapeseqg
longbytesitem = longbyteschar | bytesescapeseq
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">
bytesescapeseqg = "\" <any ASCII character>

o] A A o] Ro]F A B3l Sk 7R B A A FL stringprefix U bytesprefix 2 2] E 9]
Lhe] #] 33 Afo]o] 9 o] &) 2Fe] 4] The A ﬂw4¢AD4@@ Qg Aelow Aog ok
s 5] TR Aol 9oW UTFSIL T o179 4ol A4E A 2.

FAL LR A, F A P HE 2 R Aen () U 2nFE(ME EHRE F ASUTE B,
SO R AT &8@144%@%&‘&& %fﬂ%}%‘ 45 21%‘41:]' (°] ﬁ%% He s w2z d
AR olEtal =Y. o ALV g
o ALBS e, AR EA, o Aaw A4 %

Hho] E 4 (bytes) 2|1 @2 @4 'b' U 'B' & Yol 2
HAZ w5 Uth © & ASCI EAER 238 5 5

ool P oz HHF ofoF Pt

FAEA ol EL gHE BF d¥AHOR 'rr o 'R FAE Yol 2Y F AU o] EAE S
d 2L (raw strings) 12kl st=tl, o €WAIE BHET & PE AZE}HD} dRAow, F24 7Y
oA, & Al Sle '\U' & "\u' o)A olzEe 5ESHA AP A gk Uth vt 2x9] &
FUZE g Eo] gto] A 3x tha2A FAFUTHE Ae LA, 'ur' 282 XMHX] Fe o
WA 330 274 G uolEd B H E ] 'brt 9 22 W7l b HFoI7 7 E YT

WA 330 F7h jJrO] R 2x & 3x oA FAO AYete ZEES] {FAESE D36 %OH o ol
AHEEE FUZE 2l E (u'value') o] THAl = 4E AF Y th A4 & A B = PEP 414 o] v-5 U T

T pr 2 A q§7wz,4daaagﬁyl%ﬂgﬂaﬂumemm@MMMQQQﬁzﬂ%
o)

Juth str Fo A2EH2A th Al bytes F o A2
Ut I ko] 128 T I AU L 5L vz 4]

M

r

O

E
=

o
=

¢

[‘

Of

A S S MAR. £ e 3 AU S AU ST, b U e 258 5 g
T U EAAL b e 29 el £ d elE G e AP

A5 W E D A E DA, Al N9 o] 2 ol B A b AW A9} w7} 3 G F U T (2 T §A
AUTh. ool & 2ol Al A9 o] A 0B 54 ke weE Lhe s A, elE e SRAD U,
(“ohg 7 P H DL A AT A G B4 5, )

et bR FOIEA 8 o4, BAGT vtol 2D PEPo] 2 o] A0l x A P2k BEC
oA AHEE AT M2 FH o AP UTh A4 & ol s = AALE o FHTH
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OJAAO[= A[HA | o] S o] A
\newline o Z A A S AW EAF EAF U
\\ A =HA (\)
N e )
\" 223 ()
\a ASCII #! (BEL)
\b ASCII ¥} 2 5] o] 2 (BS)
\f ASCII 2 3 & (FF)
\n ASCII 2}+¢l ¥ = (LF)
\r ASCII 7l 2] ] 8] § (CR)
\t ASCII 7} 2 =] (TAB)
\v ASCII A 2 &} (VT)
\ 000 84 000 B A A H XA} (1,3)
\xhh 16234 hh 2 A A E &2} 2,3)
A A E Dol % QA5 o] Aoz A AL
O[AFAOI= A[AZ | oD Sl AT
\N{name} FUIE ol ef ¥ o] 20l A name °J21al o] 5 B A | ()
\UxXxXXX 16-bit 16 A5~ xxxx 2 A A= E X} %)
\UXXXXXKXX 32-bit 16 A xxxoxvxonx & A A H EX} (6)
%) A
(1) B2 CshubAAA =, Ho) Al A 8357 588 Uth
2) % Ce= 28, B3] 7 /MY 167571 AlF= of of F T
(3) ol EQE BEH oA, 1652} 874 o] AaA| o]z = A A H o] vio]EE YL AL
e oA, o] o]aAlolZE= AAH g FUIE FAE I FYTH
@ WA 33004 W7 8R! A 9o] R 5T
(5) F&3 4N 165 F2 2 Ty}
©) o YR RE SULEES AT 5 A5 Uh A3 8719 167571 DR F o,
EFCoE 2, dAHA e BE oA Z Al A AL WA A o2 2 ¢A gt
%, 9 S A7 Ao GA FU T (o] 382 U AT o L2 7T JFUTE o] aA ) Z A E AT AR
dE=E S, HF AAoA ZEEH BES HA AAT 5 dH5Uth) EXE gEHEANA T A4 EH =
oA o) Z A AL, w2 el ol A& 24 4] 9 R o] 2B A4 L.

DeprecationWarning< YU T}
SyntaxWarning©o] ¥ 11 A= SyntaxError”7} 2 AYY

N 24w o SUHAIR o|aA o= HUTh A v o S A 7t Aol A F Yt
A E A, F o) A7 Sol stk o S Ash g E;
o]_ -

U EAGR 20 o SAAR B S Y5k, &
o e B, el g o) O SelA R B 5 gev ok Se Al et ne RS
oA ol % A7/l hEAUTH. 8 SehASt ukz Hol o= APRAE F Aol ohuiet d e Lo
2P & F e BAR Q47 T30k Fuint.

! http://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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24.2 ZXIHE 2|E{E 0|0{E0]7|

a
.
i)
K

o 7N EXE oy rle|lEE gl E S (o g EEsA) o 7] AFMNA Ydst= Ao
I 9uje o] 2 AT ZH UL A ElHEo] A2 U2 IR E AN = a
'world' &= "helloworld" 2}E5 UL o] 7|52 1 FAES YA A &2 Y
EHPAE S5 U 4 22 S vt 24 & Eole AE s U o & o1t

re.compile (" [A-Za—-z_]" # letter or underscore
"[A-Za-z0-9_]*" # letter, digit or underscore

A

A

of 7@ ol F2) 3 of gir). A
g 7

| o} &) 7] 7} 2.4

(i, o

i u Mt D

)
N
do
K=}
>
rlr
+,
re
>
>,
)
i d

u

RN
el =,

=
=1
o

=~

3

S
w
H
2
Mo
Ral
ne
L}
m
1

k7 N
)
»
[@)}
=2
o
N
N

gl
B
o M
)
o
i)

(formatted string literal) T = -2 XL (f-string) < ' £
T
L

Ayl

M
2
ne
rlo
et
o i)
I
L
3

(o]
Lo Mo

= =

[kl

I H
o yg
ol X ¥ T g
odh
3
2
o
H
2
X
o
Fe

a9
DY

(]
Mo >
R
e >
forr
oo rZ N
l‘]o r_hj
o
tlo ue
o
}1_‘

o
=

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

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

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

gHEAE HAFHEU, oS FZ2E {{' U "1 S gE F
Yt 3] ol £ 583 (' £ AT F=E A FA 7=, gtolH &
Ausuych 27t 2984 dAE S ghs BF EASH W (T W Aol F-8FUth, 5384 F
“r2\Z A MY & Qe St =WE O 2 A FSHs, W3k (conversion) B E 7 H IS
EZ R A A A} (format specifier) = W24 5+ J=d, T2 ' L2 AT YH AF F=E
"y EEdyrh

rl

30 2
AU
PR

ENTE
T,
=
ret
1>
rlo
el
nich

Au)

N

58

jil

—

Q

5

&

Q.

QO

o

=

0,
i kg

r U

>,

& I:kl I:FI r

(el el
1> 1>
flo rlo
S~

>2, o2
M

Y
g

a

e,
©

Y
o
o
%
(0%)
~
o

[9)]

L<

3

Q

}sh

O

N o

i

[o

Hl

%

o,

rr

oy 2

[kl =
i

) 4
‘
M
2,
KU
ro
:‘.JL_',
]
>,1:1
qo 4
N
B
g
AC)
o
i)
lo
=]
r 4
1>
2
>
Q
g
Q
[
=
Bl
ret

N
fol
]
o
Y
OI’J il
Au
D> 2
i
v
=2
rr
e
r (
1>
1z
[>
jm
i
g,
ol mfy
N

B Atoft 1> F 20 ok N
foh & my T
-
[>

=3
gt
1>

0] ‘;:, |
]
A
1o

o
Z >
(]
]
]
filo
2
ol
E?L' =
<
v
el rlr
>,Cl
o
X,
o
Ru
FE, :|o
B
Ao, il
N
o
=
Q,
hu
N
5
rlr
L
N
re
»
|o
fru
=
r U
1>
1o

9]
pers

s =843l str() =

]-o{u
i
ok
Rl
N
flo
K
0]
e
[
o
]-o{u
i
ok
K
;{
rlo
s}
[0)]
Q
a
o
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ZAi}E= format () ZE2EEZE Zujg gl

tf U A= Ao HS Ao format. () H)
HE 2 AgRUTh 29 APt B 2

H Aol A2 Utk oAl £UE oAt HE EADel

jﬂL

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

>>> f"/ foo " # preserves whitespace

" foo = 'bar'"

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

>>> f"/line "

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

>>> f"/line 20 "

"line = The mill's closed "

>>> f"{line 20"

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

= hn RS E% g o‘?l's]' ﬂoiolﬁ}é_,,]-—__x]:?j_-_é}_:_oﬂ A]’%ﬂ
2249 PE 2 A o RS} S E A ehoboF Atk AUt

rlr
M
)
il
o,
F
pech

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

9 BAAN L o 2HNE ST S 9T, A8 ol e 7k B g ok

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

q A o)Azt R3PS TFEH Y, YA WS wEW YT
>>> newline = ord('\n"'")

>>> f'"newline: {newline}"

'newline: 10'

=5

2 21 2l H g2 52 E 7 (docstring) & 2 AFE-E 4= glF U Th

4 0] A8 Qriets vl A7 o,

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

>>> foo. doc is None
True

24. 2|EE 13
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T 2219 2 g 27} o) ek A9+ PEP 498 & 251, e 29 24 v AU S S AL
str.format () & A H = Aol &H5Yth

244 X} 2|E{&H

A B Lol Al M S5 At B4, A, B9 et fH Y 2 AL etk (et

Q%o 828 HalA BEol AT
o) $5 5 ZPSA b Aol FoFobFUTh -1 F 2 PELS A F AR FEE
&

245 M4 BlEE

A% E gL e 2L o8 Helw BAFULh

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

octinteger = "0" ("o"™ | "O"™) (["_."] octdigit)+

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

nonzerodigit = "rLLLu"on

digit = "o"..."9"

bindigit = "o | "iv

octdigit = "o"...""

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

7HE R e ol AFE 4 deAe ENE A 2lHE ] Dol A2 flsuyTth

BE2 gEHEY 22 gs 2R ) 1 H A E’%’S\/]E‘r- HEAE wol7l f =AE S T A
7} AsUTh LELE A Aol Y 0x 9F 2 X154 2] A A (base specifier) Th o] L& 4~ =1
EH_OH stk AR 4 Qs YT

00] o} 10747} 002 Al A& 4 gl 93 oF Firh. 3.0 1 o] 2] sho] ol A AL & C 28
ERHEL TR

o &

Ao elE e A 51

7 2147483647 00177 0b100110111
3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

WA 3600M M BlH AN A A5 WL FH o2 UES s ggdYTh

o

246 M4 2|HY

A dEde e 22 o3 Aoz gtk

floatnumber = pointfloat | exponentfloat
pointfloat = [digitpart] fraction | digitpart "."
exponentfloat = (digitpart | pointfloat) exponent
digitpart = digit (["_"]1 digit)*

fraction = "." digitpart

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

14 Chapter 2. 0§
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AeRol AR E B4 100w S ATk Aol FelaoF gt g o), 0776010 & Lup2
ER0|2, 77010 7 22 AT EAFUT A5 e R 2 99 A AR AT A5
e oA VAR BER2 $AEY e Ve A Adg YUY
A gEH e 2 714 o & FYth
’3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93
WA 36014 W7 el Lo 2 Ee) 15 EAR BA0R WES BT
24.7 3|4 2lEE
S 2B gL 0 22 of) Helz BAFUTh
imagnumber = (floatnumber | digitpart) ("3j" | "J")
A5 g e A9 RA00Y HASE DELL, Rk A5 T W) AN 4575 24 4
$2 FUGUT 00] obd A5 DS 2E HaE HEAY, AFE UE BT AF 5o, (3449)
sl HEe 2 714 o & FYth
’3.14;‘ 10.9 107 .0013  1e100j  3.14e-10j  3.14_15_937j
2.5 ALK}
e} 2L E2ES AuAUT
+ - * - / // 5 e
<< >> & | ~ ~ =
< > <= >= —= 1=
2.6 L&2X}
o EZE2 Tl A 2 AHdelimiter) 2 7]-5 U Th:
( ) [ ] { }
, : . ; @ = ->
4= - *= /= /] 5= o=
&= |= = >>= <<= * ok =
DARE A49 545 AH AT SR 4 ATk AR b E A AL AR 2 e D ellipsi
literal) O]B}L E3s ou 7t Syttt 55 Exle] S8 o ¢ A 4HA}(augmented assignment operator) &2
AR A w e PEAR 75 aA W, A ANE &

o
29 A4 E = ASCH EASL T2 B2S QR A

71l 2l v gy o

o) QAL TRA GOH o)F $A

v n # \

52 4= = ASCIL A5 2 FFol Mol A ARG A F5 Ut EAHE SlH 3 34 o] 9] o] 3of A
t}:

AgE = e 24 gle dE| a9y

’ $ ?

15
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CHAPTER 3

Hjole &

3.1 A, gt o

A A (Objects) = ko] % o] d] o] ¥ (data) & F=/33} 3+ Z (abstraction) Y U Th. Tho]H =2 7)o BE ¢ o
Bl= AU AA 74e] BAZ 2P U (& o] (Von Neumann).‘ll “Z2 W A
program computer)” 2 @S w2, &= T FH A T JA| A2 2P YrL})

EE AA = oFol "l E H (identity), & (type), X (value) % st U th AA S ofol ‘ﬂﬂﬂ =¥ s
Sole AAH A Utk WRe oA Ao Far A FEUTh is Oiﬂ'x}%—‘:r Zpe
ofo]AE E & vl dYth id() e O]'O]Ei]E]E]% A2 xdstgs dEsUth

CPython implementation detail: CPython 2] 7%, id (x) + x 7} AZH w2 gl o] FAd Yt}

AA o] H -2 7—]1?1]7}11%5P AMES BYSHAL (& 0], “ZolE 2 ) 2 P9 AA| =] 7HE
T Ade 7]‘ S AES AU type O e AA S F (o] 2 A AAh e & F Ut otold

1>
o
3
o,
2
o
-
a
o,

eI AR, AR ope) A B A ek

off A gk WAL S AFUTE G WAL 5 9t ANESL 719 (nutable) o] 23 Ttk A

WSl Foll g2 WA+ At 7w1££%@_(zmmurabze) o2k G (7 AR o B3t 28
|

Az ] grol HEw) tﬂﬁﬂi}ii = dEsUth ﬂﬂ”‘ A%
) 2 A" oY= A3 E¥olgtal A AR YLt webx] 24
TS FE 2 A= dE Uk F o v B h) AAY 7Hd "é(mutablht )2

AP Uh oA & 59 =2 £4Y, F2 (tuple) = £ o] A vF, &1 41 ] (dictionary) £}

EliE(hst)L 7HA Y Ytk

WA= 23 BA A2 33 5 A ¢kt o] 325 A] 95 wlf (unreachable) 71H] 2] 4= 7 (garbage collect)

HUoh T3 o] 7M A =AE A AA 7] AL ofef] kst Zl o] sjEg Uttt — ob FxE = AAES

FATA] = o] % M A AT H Ao R FTHEH A= FHY 4 A Y YL

10 rlo

CPython implementation detail: CPython 2 & A 3% 3] 4= 7] 4k (reference-counting) B} 4] & AME-3F=4),
(28 Yo w) Baow A28 A A9 AE 447 F AR o 0w e A § Fx
2 A A AT A 5 AT S e ST 8 F2 7] Y I AE S AR B g,

+=2A 7ha A AL Aojo] #E AR = ge BE RAE % shd %\JD} o2 TdEL o T2 Ao g
5248, CPython & W4 E 4 Q5 UTh F=7H A AR Fﬂ1 S7t4 o 2 stold g A| Ol’ﬂ(ﬁnahzatlon)ﬂ =
Zloll o] E51A] Hofof gtk (LefA FAF LS HA A o= FdopFofof ).

Loj| A gte 2702, o @ 9o ARS Y& WHSHE Aol b5 AuTh AW LE AW o} H 4 AR o]0 4
S9ons duAow Fo Ao otk

17
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(o
>
2
o
e
30,

B

0, ek
zfy {y =
Lo
tlo ok
2 o
oy
1o,
o

>

o

2,

)
et L

L

g
&
i—",
il

g ostdojt B 22 “ﬂf(external)” Aol et FxE AU Th ©]

gt °J HE]X] , 7H A A= RS = ol otyrz, O™
WA A 9l Wb Sl Zﬂ—“?ﬂqq—. HE close() HIAETL 2218 E X
HA| A o 72 Folok(close) YT} ‘try-finally ¥3 ‘with

N2

f
21t o

=
24
N
N
N
N
)
> flo
e
)
o r mﬂ
T
T,

i
o
o
S~
oty 2 qfrt fn
il elr rlo rlo

o
Hz
>
N
N mlo
.
ot
_?L
l

)
r
i)
)

O:
Mo o
flo o
2
o
L
<
o

K
K

g S
Ru/
o o

2 AH o] (container)

. Hlolvle] gre] A% el

© AR5 opelWE ) Heke g BT 5

P AR 9] ool W el vHE W U, Leh A, (F

, L 7FH AR 7 AR AEH ol e WA
g

. A A ofo W]E]DV} S %PM}J,*

o 4 &=
Uy =
N

HERRRRE A A
7

o
frors

Ekﬂ ml
_\:rﬂiﬁ

2
o T
&
_L4
N
Nop
N
N o
249
=)
)
fU e
L
o
BN
]
_?E
=2
30,
v
(g

g N
(g, Lo
2 g

0914'_>’|_,I‘I|'I

N
>

iyl
rlo
A=y
N
N

2
it
il
S
)
Nt
N
=2
_>.:
rlr
-
I
Py
o d
_‘L
M oo
i
B
5§
)y

d
=
Q

or N2 orfo BLro LrE W

Hr O T o bl o mr ez © ©
ol ¢

e R R AC L AE HEel M H Aol
3|

w
N
i
P
02
]
Ol

ofefoll sholHo] 4R B 2o YUt (
BEEL 2719 9L AW 5 A5 UTh sol A
_]

.

32

rlr

=
N ok
ol o,

olgfol L} = EE Fof tf 3t YL E4 o] E 8] B E (special attribute)’ & 1}E 3= B2k 2830}

o5 T 2L WS Al Fotetl, REA A AFES AT Aol ob Utk B = dor WAE

T AsUT

None ©] 3§ a}uto] gtk Zr5 Ut o] s z2He atube] AR 7 EAF UL o] AA o= Widd
o] & None & &3 HZUth of 2] 7HA] F&oll A gre] RAE del= v AEgYth o & 591,
PAH LR f7tE FHFA v Y B g AUt =23 ARG U S

x
Notlmplemented o] &< sjuhe] kg 25tk o] e 2= shviel AA 7L £A Tk o] Aol
= &= o] & Not Implemen ed € 53 A=Y th 54} 1 A E (numeric method) £} H] 2 (rich
comparison) WA =& Al5d 3] AibAbol| tis) A4ko] FHH A oFow o] g2 EH A oF FUth
(29 OJEJEF%H A skl whel F g8l A4tolit, of® o2 ti kS AJ =Y th) = g2
FeUok

] 2pA] 8 )22 implementing-the-arithmetic-operations = ZF 11514 Al 2.

EllipSIS o] §L site] ke ZrUT) o] ZhS Zhe &bl AR 7 AU T o] A o= BE Y
. O]L‘r‘ﬂﬂﬂ o2 Ellipsis < B3 Aoauch =alghe 2ot

numbers .Number ©]|ZAEL 52} 2] Hoj o3 WFEo] X 1, At AL W3 4t S-S o] 232
=YD A AA = EHA YT A o]l HEA AW Ao WA kst 3ol b

°]
£ 38 £84 9 457 WA BAs o] dUth A w AFE ) 52 BA A kS
m—; 01/\1/]1—/}_

The string representations of the numeric classes, computed by ___repr_ () and __str__ (), have the
following properties:

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

» The representation is in base 10, when possible.

» Leading zeros, possibly excepting a single zero before a decimal point, are not shown.
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o Trailing zeros, possibly excepting a single zero after a decimal point, are not shown.
« A sign is shown only when the number is negative.
stel A e A, A%, Hass PRI
numbers . Integral o] 2SS 4814l A4 AT &) ol ol 2458 UERIYT)
o

T 744 R 347 g5

A4 (int) o] AL (7H4H wlR e 7t FetetE 3L Al e B Y Y AE AT ULE Al ZE
(shift) &} k2 T (mask) AAto] H4 A ufj= o] F 3 o] 7HAH I, 55+ €59 29 H
(2’ s complement) 2 3= =4, RS HEVL dZ o7 B33 79 A 22 &9&
FUth

numbers .Real (float) ©| AEL 7| A %2 8] A = (double precision) ££%5 £ 4 5 Vel
Lk e el W9 2 ERe) Aelol Al NS SR SIAS A C o A 7
Aol =& 5ol gl yth IholH-2 @A  (single precision) -5 i—?@ TE A d9sHA
AFUTH ol AES AFE3te ol f 7t H = ZEAA G HE Y B2 sto] oA AAE
A et Bol 7l v &3 A E of lu Sk 2w Bol T /1A B5e RE 247
T2 Ao E B A s vst 71X 7 glss U th

numbers .Complex (complex) ©|Z 52 7|4 & Al A= o7 = =
BT 2 25 9 A EAR S BRTUDL Rag 2o ASnel 4R, 2]
AL JEBHE z.real & z.imag E AE & A5 YT}

9

ANBAE o] opd 52 14 (ndexing) D 4 Q= 5313 ol w4 e A e ok U%
T4 len() & AAATL M FRES| A E EAF U AU ﬂ 17Pn°‘rrﬂ 918 2= (index)
AEe 220, 1, 112 EFFUCH A B2 ae] F2 |

NDre s oMJEx] Utk afi:] = = k& AE 3y
g A AEE o, Seto Té% 22 P AdadUth Ad A 32 00 A A ZHEF THA|
Hs “Hﬂ%ﬂqﬂ}.

o™ Al Al HWH “’\Eél (step)” v 7} WH 4= /\}BLEP— ‘Fg S o] A (ex tended slicing)” &= A ¥
Utk ali:j:k]l =x = 1 + n*k,n>=0,i<=x<jE UE3E= ZEFE x E At

NR2e gl meh T Rg U

EH AL EAAEAL YO AR dd Tl Foll= HAE syt (U o AA =
o] FxE xgetd, I AA= 7Y -’F A3, WEE 5 AFUHh A, 2 W A 25
Tz AR A A= HmAE + lsyth)
gedZe dse Bu Adayck
E 214 (Strings) FAE L FUIE I = X ?_]E(Unicode code point) & B TE= FHEQ A

FB2YPYrth U+0000 - U+10FFFF WA BE FE IJESL FAYE 28E + 3
%k 3ol Aol char Hol gt A0 AL g 2 2 T =L dol 1
A EAY AN EAFUG N B4 ord() & TE ZASE B4 TN 0 -
10FFFF W9 A2 Hasgyr}; chr () 2 tﬂﬂ 0 - 10FFFF 9 A4S dgst= 2 o)
19 724 Z,‘X]]E LiRiggBh= s str.encode () =FIJAIAE JAF S AR A str

S bytes & W33}, bytes.decode () = 2 Wit &AL 43§34t}

72 (Tuples) F=9] F5 g9 FholA 7“7<11?J‘4D} Tl oY FRow FHAHE K
2 I Red 23849 %ioi‘j} T AsULh st FRor A 7S
(= d singleton) = 3E & A o] FutE £ o] A ‘?_% T AFUHEIZE @S F2 T
Jeu FAAWORZE FES USA AU I RS2 AR N 232 s 5
Asyth
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S

Hlo] E Y (Bytes) Hlo]E < (bytes) A A= EH i dUth FE528-0E
<256 B9 A4 AP Y HP’]‘E AAE e = vl EE glEHE (b'abe' &}
Z-2) I W bytes () 2373 ZF(constructor) & AT = is
decode () I EE &3] FAEE Y22 5 54
ZHE A A2 TR AR A= e Fo R E 5 AF
o] YT del (AHA) o =2 AHEE & U5 D}-

A F 7He] WA 7 AR A o] FUTh

PAE (Lists) 71459 FRS do)9] ol AR AU e AEE Fube RojE A4S

{ISEE Dol ol G (U000l 12 A2 EE U 2 740
2 sdth)

uwzwgﬁwm@@m1zlwwam)ﬁm—7wﬂﬂ§ﬂqq. g
bytearray () AAAE oYt 7H¥olgts A AA |4 =7Fsstthe
Z)& Aok, vto] E v g2 2 vlo] EY (bytes) 7“24]9P e 11 E G Bt B or=
Alg ot

B BE array © 571 7HH A AL & A|F3t=Ul, collections BE S A upz7lA]

Uk

%(Settypes) JAESTH YU E SRS YEhdULH A9 g
T iUt SR ol H Y o EF 4 a1, A ?:L'F len() < AJAF <t J&= FHEY MT-E
SHEUTH JEY A Qd =& w2 WA F Ab(fast membership testing), Al @20l Al FEF
qd& AA, 23 i}(mtersectlon), 12 &} (union), AF4] ¢ (difference), o & X} 7] & (symmetric difference)

2} 22 Hg ARE AN AT

Ao dasole 9 7|19 22 B4 7ol A8 Uth A 3 A& <A v Ao

dek It A F o] A G ATk Foll Fo o Futh vk F 27 2ok vl A H W (& S0, 1

3}1.0), 2% S Aol Bl 2 4 Yl

A = A g A B o] dsuTh

3 (Sets) ol A5 7H AdS vEhd U ok WA set () AFAR wE o 1AL, add () 22 |
MEES AEHA Uzl 88 5 dFUTh

B9 33} (Frozen sets) °| AE2 =4 zd He Jebd Utk WA frozenset () AAAE BE 5
ALYtk 29 A3 (frozenset) < B o) 1 3] A 75 ste g, o2 st Y4, gy g
712 AH8-E 5 5 Uth

ﬂ%mmm@ﬂﬂﬁ:fNAAﬂﬂéézsiﬂa@ﬂ%ﬁﬂ%ﬂ%ﬂgﬁﬁguaﬁuw91
dl A~ 3 7)Y (subscript notation) a [k] = W3 a oA k & AEA HE= F2S AT} o] AL
F@A0) A4E S 93, ot del B4 tlgel B £ Utk WA F5 len() 2

ol x3E Fu 5o A4g BAF U,

AR & A W wE Yol Ak

o 4] 2] (Dictionaries) ©] AEL A2 Aol odlA 3o g old AL = AX S 8313 H e
4Hﬂﬂﬂ7EU+ér?ﬁ%ﬁ%%ﬂéE_Mﬁﬁhklﬂﬂﬂ%?%ﬂﬁﬂﬂﬂﬂﬂ
7ob et o vl AL G4 eel Ba e T Ao, 7)o A A gto] 25
WA A 63 A% 2L GO FANES 2 75T A MEQUTE A= A8 53
o] A9 A ol B0 L4 N2 o] AR ULk B S Loh vl we (A E
Eol,131.0), F o 2 gAY el I8 ddYsher] e F Ayt

rl

9AvelE Y < ‘ 9o eAz
BARL EFUT 1E 712 BANE £AE WA A GAw, 71 A AR A 4T
ShRl o] 41 91318 /45 B4l 2ol F7HE Ut

S AV e AU (L) BP0 R BE S dEUTH(E AU tade] 448
B8 2)

4 2E dbm.ndbm 3} dom. gnu = £ 719 v S A|F 5=, collections B E HA

o} 2747 U

20
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WA 374 HA: HME] = 3.6 o] M o] W WA A Y A4S FASHA s UTh
CPython 3.6 A, 4F ] A7 7 A= QA R, T A Fell& dof BF o] opyet 73 Al F A
o7 ZFesTh
£ & (Callable types) ©] 25 T4 5 & A4HEZ =AM Fa)ol 488 A& 3
AHg AL o] g A2 F Y S AAl= T B E
9] 3 A ) 7] ¥ = (formal parameter) %55 7 2
E507 gE5ojof Fyrh

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

EzEE S[a]

__doc__ s Bt TAYE B+ Yl 4 F None; Al B 27| 75
FAHAE AFEHA GFYh

—name 2o ol TS

__qualname__ 9 A3k o] . 7] 75
WA 3.3 7}

__module__ g7t A" 252 o] E+ (Yl= 4-7) None 27] 7}

__defaults_ QAo 7| EZF EE (le A $) None & & W&o % 27 75
TE.

—code_ Ao I 0] T (body) & JENE Z= A | B TS

__globals__ St A HEES 7H g ol tiek 3xE — 97 A&
7 Ao H REQ A o] ¥ 7 namespace)

_dict__ Ao A o] EBRES A W3t= ol 5 w3k 27 7hs

_ _closure__ None B aF49] X5 ¥ 4> (free variable) S o] oj 3+ o7 AL
AAE 717 A(cell) 59 £Z. cell_contents
o= 2 HEo] o3l 4 B oFdE AL

__annotations__ | W7/IHSY o] =H o] AL 74 dict. dictd] 7] = » 7] 75
7| M 4=2] o] F-Qldl, vk gk o] E| o] A o] ThH
'return' 2 7| & A&t

__kwdefaults__ | 7|9 E JEHIZWt A 7hsst i =52 7| 23S | &7 75
7FA dict.

“m 7] Fh=r Sk o

=
T4 AR e Y] EREE YN & 5 UEF A A3}
(metadata) S o] =4 AF2E 4 9
(dot-notation) ©] AF&-E Yt} AR
Fo s ok AUtk 13 Be] 34
A AA|= cell_contents 9 E
AR e d=E AL A5

=]
P A olof] #3744 AHE = AAERE E& 5 Ut oflol e = WF 39

A Yo o EFHESE Zhol

>
lo
[ rlo &

i
gl

5
A=
7S FAIHAIL. AL types BEAA M2 = dHUT)

ol ~E¥l X~ W] A = (Instance methods) AX~BE X HAEE S, FHA AT BEZHE A
A (HF AR A ) S 23 FUh
EF Q7 AL AEGREE:  self = FH2A2ElAAA,  func_ = T A,
_doc__2MWAME=9 A (__func__._ doc__ FZHYDH;__name_ 2 HAEL o] &
(__func__._ name__ ¥ ZHFYT; __module_ S HWAE7FAH BES o]Fo| ALt
9= A4S None.
HAEE 7|3 RE S oEHESS oS 4 AESE ALY (SHA v 22 7] =
A A5k kU Th.
ANEZHETI AFEAL A gk AA o] AL} S|~ WA= A, AFEA A WA= AR =
FHAY AEFREE Sl W& S 5T (otE 2 29 JAA|AE F3A)
A2EA WA AA 7 22 A2EAE T S 29 AR A g AAE dFo=2
M urso]ld ul,  self OoEHEEAAEro0lY, HAE A= 23 (bound) 3H5 tHL

21

w
N
3]
Eh]
og
-}
ol
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TaUT A FIA =S func_ oEZREE A 5 AA YU

SIrE A HAE AR 7 S Ad2HAZ R E F 2 S AR E S0 2H BEo]
ZQ_ W], _self OJEFRFELE ZFYP2 AL, func_ AJEIHREE FH2 WA =T}

_4

710k 3 AR QU e,

A2 E A7 EEED o, 7|9hS F= &4 (__func_ ) 7t &5 U], AR EFY
ol ZH A2 JA2EA (self ) ZHAAFE UL dE S, c7h £ o B E 233}
©gd2eli, x7bc g At ), k. £(1) S TEE= A2 C.f(x, 1) & TETE
AN 25Ut
AN2EAHAME AR 7} 2 WA= 7H7_<ﬂiprai‘lﬂ Self off AgH “Fela dxd
27 g AARE 22 AAYUTE TR x. £(1) o]y C.f(1) & ZTESE A £(C, 1)
£ 3Es= AR ZFUTH(E = 7R e ?Q‘JT‘/H
S AA A AT AR 2o HEL AATAREE JEJRES ¢S vttt dojdo
Fosfof gurct. o™ Afol, JEYREE XY Hpo hYetar, L A AF-E SE3)
= Aol E3ARA AAZ 7 Utk 3L, o] WSko] AFE A} x4_4 Sharof] o3 A Tk 28 Eho]
Fosf o FUTh th2 2HE AA (28 ZyEo] ofd BE AANE= HE flo]l @ YTh
SR RJAHAY AEZRERJ AMEA ALY T ZEA A ERE ASH A == A%
T8 ULH o] S Tt A A EYREY w vk o dyth

A& o]E] € T(Generator functions) yj_eld—v—(}le d& 3 733 S A= T A ZEE ALY
gl o) g &< (genemtor function) Bt RS Ut} o] H IF4E Eg‘d}tq A} o] E] 7 o] ¥ (iterator)

AAE e, & '{l:-’] vit] (body) & A& 3l+= o] A YT 9] Eﬂ Eﬂ o]E]9] iterator.

next__ () \IMEE &8 yield EOl *e Zﬂ*aﬂﬂﬁm St AYH Y STt

return Er:% ’%_1536}74‘/} Lol =43} StopIteration o9 E o711, ol #HolEH =

E'}Ii}ﬁ}% Heo] 2ol =EstA gyt

(coroutmefunctlon) g BEUth o]d d4E $&5H Z5E AAE EHEYL await
HAA S ¥ £, async with S} async for & AFEE 4 dH5 Uttt 78 2 A (Coroutine

Objects) AAS ZFZ A L.

v]-5 7] Al o] E1 —.—(Asynchronous generator functions) async def & Ab&3]A Ao H = 3
7t yvield B& AFESHE ¥ 5 7] Al 8l ol ¥ &= (asynchronous generator function) B+l F-&
Uth o] & S35 4 vl5 7] o5 0] Ei (asynchronous iterator) 2| A & & & =],
= 9] vit] (body) & A A 3}7] Y38 async for Fo| A AFEH YT
)5 7] o]l dl o] B 9] aiterator.__anext_ () WAE % TEoHd ol 9ol H & EE]]-%
=0, await & ul] yield Fo] S Alw& w714 & 51')\ 7t AgHE YT &7 ¥l return 22
AP StA L Zoll =25l StopAsyncIteration Y& do 7|1, 8| %=7] o] olE =

ahehele s o) Bl £2elA Futh

W&+ 3F4: (Built-in functions) W73 &4 A= C 42 S8 #1295 U th(wrapper). W& 359
dZElen() Fmath.sin() (math = TE WH ZEJ YT 7} d5UTh Azpe] 742}
F2C g °ﬂ o3 75%4%‘/]?4- EL 97 AL JEFYHES:  doc_ 2359 AW EA}
g EE g 4% None Ut nameiﬁ@—’?—i’% olFYUTH __self <£Nonel®
ARFHUTHEHA R o 58 B A 2); __module_ 2 F7 Ao H BEY o]Fo| A
R 47 None YU th.

W% o] A = (Built-in methods) ©] 21 7\}” W o o e AUt ofjole FA A F71
O] QIAZ C ol AdE = 7“11] Zk sy

7]’9}‘_tﬂ,allst1_ gl2E A Yt o] AL,
= Ra8 A4 259U

Z# 2 (Classes) F2E ZHELULE o] AAEL HE A4 A2 Ad2EHA
2] (factory) 2 5 &st=dl, __new_ () WM EE 789 (override) 3t+= F e & 3

TEIFUTE TS A2 new () B ALHIL, WA o g A) OTA%/\giﬂi‘rﬁWl

As) __init_ () 2= AZEYTH

2 Ol AEl A (Class Instances) Z 2 call () JAHAEE Hostozx, FHA
HAE ZyEE us £ g5yt

th YA HA=S] o= alist.append()
EF Q7 AL AEGRE __self  Ealist

29 Chapter 3. C|0O|E{ 2 &
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AL-& 2} A o] 8] A (Custom classes) AF-&2} Fo] F~ &

iy
i)

(Modules) &2 mlol F o 7|EAQ A3} df o], import Eo]}, importlib.
import_module () I W3 _import () FTEISEANA 5T A= dxE AJ2H 9
g AU BE A= gAY AA R FEH = ol F = 34’%‘45}(01 gxq4 g
AA = BENA 79./]3%?}—’,1;_4_globals AEHER FxPUDh. o ERE xR+
ol gAYl st 23 = AP Ut A& Eol,m.x tm.__dict_ ["x"] & ZHFYUTL BE
AA = BES 27138t AH8E ZE AAE 21 JA g5 (€ =787k 2vd 28
geormz),
AEFRE g2 B9 o5 32 94V E BAFYULE d& o, mx = 1 2 m.
dict__["x"] = 133} ZFYTh
ug] FojH (7] 753 JEERES: __name 2 EEY o5 YUTE _doc_ 2 EEY
dr 22 T fle 4% None U (3l& %= 3£) _annotations_ & BE9 HIHE
At = v ol ol S F2 gAY YU __file 2 HEEC ZEH 3YY
AZEAUch JdH=ZEH| A o2 AZACEEHN L2 oJH FHYY BEEANAE_ file
AEZREZ}AFH A k5l 3 2ho] B2 2] (shared library) 2 78 T4 o2 2 Q%= &7
BEY AL FF golBy e FRY o] AlFgPth
54 97 DG oEFREE: __dict_ = HAYIR ZHHE=EEY ol YU

CPython implementation detail: CPython ¢] =& Y| &
Z1—7<7]_ l)ro]_oll;-]ﬂ_}‘_ rE ] AFRE tﬂo}]/]—tﬁl 25 g';qﬂ

S BASH U S e 44 ol 83k 912 W E-S ghobEolof gk

(Ze) Ao 44 2%). Fohat gz 7@ o
E gz o dAYelol g 232 ABPYr) o8 Sof, c.xEC._
FY U BT o= el e o] 425k hE B E S 31251 ol el /14 2 (hook) o] 9]

th). 747101]*1 JETRE o]Fo] ¥R ¢FoH, ﬂEﬂ%E qoRg Z "COﬂH A<
AYt) o] B —,—_,_ 2 AL C3 YA E AA <A (method resolution order) 2 AR St=1), Tk
Aol 2o HE Ze A Wolt ‘Tho|obRE (diamond)’ A% P27t EANE Suh=A 2
5“4"% sto] o] AFE-3l= C3 MROO| &3t & T ZpAISH W82 2.3 vz o] HFEH A https
/ I'www.python.org/download/releases/2.3/mro/ o] A Zto}E 4= 9l T}

U2 o ERRE B2 (ZAAC I A UL N ANR ALD v, _self_ o
Eelitesie Rl dARA WA AA R ARG e, A ol E 2 728 ah, A
AN AR Y= AAE Adg Ut FHAEREH 2 JESREV__dict_ o A%H
FH LA RS = o2 Wy o] AT EH %535}71 *“/‘4 of L&t

Qe o2 GAUEE ANT R, o ¥ FLE RE Fe)29 GA el S

ﬁ
11]>1'fU
N b © el e T

Fa QA= FH2A2EHAE 5 I E BEAANR) ZE2E F AFUTE E BAA
@]
EFOEYHEE: name_ 2 ZY2Y o]EYYTE __module 2 Z# A7l AH BREY
oYUl _ dict = F#r9 olE FUHE AAd= ‘ﬂ/‘iﬂﬂ‘ﬂbﬁ:‘r __bases %?E
FYPAEL AT FE2YUth 2 282 BFo YelysE A4S §43 oc__ 2
S AW FAE o) AW A2 H A ko None YU T (}1= 5 AE) _annotatlons =
2o v E AYstd A =3 E g o] nH oM B2 H2 gAY E gyt
2 Q) AEI A (Class instances) 2| A AABALE ZPA AAE TEHA (PE HAAL) 50 H
Uth Zdla d2das g YR TS E ol F 3 2, JEYHESE 2T o 713
WA AAEE XYUTE I A AJEYREZ HAR A 431, AxE Ao ZFea7) 1 0] 59
AEZREE Ztu Jow, FHx EYREZ Ao ALHULh B AE ZH 2 o EF
REZIAFEA A g4, self. AEREZFAAEAQ AAEHAWAEZ HEH U TH
2~ g A=) ZA Dﬂ/ﬂ = 7“iﬂ EF A Uk $19 “AHE-AF 4 o] F 2l 2 (Custom Classes)”
BES BEAANL. ZH2ZHE 2 oEREVIZe29 _ dict_ A AFE A EHAEE
T = o2 gy o] U] 2~ T H E ??4_’3}71 Ado yguth Btk Zela ol ERET AR o
A, ZF;WaTt getattr () MAZEE ZHA Y, 23 & BHFA 7] 7] 3 2 HIHEE EE %“4“/}
AEZRE YAdF Al Adadxe g & AT 8, 237 Fe 22 g EE A=A
FsUth Wk ATt setattr () O]‘/‘r_delattr_() HAEE 7HA W, A aExe
g g E A= g 2 A=EES TEFE YL

3.2.

3]
Eh]
og
-}
Ol

23
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oE EHT ) EEY HIMNEES 7HA Y, S JdabH A= 2| AJAL, v F QA AT 4 st
ST HAE o5 AAE HAA L
ST ERES: _dict_ = OEIRFE GMUYUTL _class__ = A2T 29
du ot

/0 AA) (3td AAt 1T &3 A JdHUh 32 24 & €9 34 YEd YT 3d AAE e
o8 714 D"j? o] A5 Ut}: open() W &<, os.popen(), os.fdopen () I} L7 AH 9
makefile () WA E (28], oluts S REEo] A& the §FEolU mAE=ES).
sys. stdin, sys.stdout, sys.stderr = QA ZZE 9 & Y, &8, g 2EHoZ 27|
39 3 AAEYUTH BF 92E R EF A2 A io.TextIOBase T4 Fef2ol o) Fo4d

Qo] A5 wE LT},

W5 & (Internal types) QAE|Z 2|7} YR A O 2 A3t 22 52 AR A A =2 H Uth &

ﬂEJA w2 M A A o] 5] A= ‘ﬂﬁg*"ﬂ{,%x‘if&%%ﬁﬂﬂ/ﬂ AFdUh

BH=Z

F.& A (Code objects) T = AA| = vlo|EE A a5t H (byte-compiled) A3 7153 vjo| W I =&

UER ], 2@ ulolE = a}iE—‘%SHD‘r F= AR e} g AA o= Aol 7} 9

ok ¥ AR e B0 A F 7 globals) (47} A9 H BE)S HA Ao FEHT

w4

o) ;(]

vh ZE AX = o™ -Ev—“—’.‘(context) 7+ QA 5T E 7B AAZHE o) ,j¢ 2 A o]
A7E o] AT FZE AR o= AA] ?%GHEHE!%A‘ Azl A e = gE= YER 7]
i E=dUh. g Z‘Ml&}h“ T AAE EW) I 7HH A S0l gk o] 7&55(14%3
S Ao RE) ZEa QUA] ¢ 14D‘r.

E4 97 AL JEZHEE: co_name & 59 o]EJYtT}; co_argcount =

N

co_posonlyargcount & ¢ %] A& °1Z}E (18] = AAEE iﬂQHE}M

2 o]x}E (Y= AL AR} 7| BZo] = dARET TFAYho & MUYt

N

AJYt}; co_kwonlyargecount & 7|9 = AZ QARE (711%} 1 = A== =FFEYTh
o A+ dYth co_nlocals & 3‘—’?7}/\}3%}— A< ‘_TE(?_]X]'%% E3HUh Y A<l
Ut} co_varnames = A9 H4E9) ]—— S JE FEUUTQIAIES] o] o] WA U
HwUh; co_cellvars £ 3 HE 0] AR AG HFEEY o5 L A= FE9
Utk co freevars = Af ‘?'i—r(free variables) 9] °o]& 2 =211 Q= EZJ Utk co_code
U E I E WY A AAE eI = AL YUt co_consts & HFO| E A E7FAMS-3F=

AUt} co_filename 2 AFLH F=E AFoF 349 o] YU co_
o] A WA & NE YU co_lnotab 2 HPo|E FE o2 Y X2 & HEE nf

O
@]
t filo
[o)]
Q
~
0]
'_J
N
()
r

wt Qe e
rf 1

o O mjo ol
Hox
m=
lo

$Eﬂiﬂ@§ﬁHW
2 50| co_flags B 915 AelH o} A5tk F47) 7w A5 914 9

S0]7] 918 A8 F) & vargunents FH-2 A8 B E 0x04 7} 10] F Uk %

N

HUth v E 0x20 & 7 AV Fo)l g Y uff A A= Yok

FE4 715 AA (from _ future_ import division) =3+ 3

[
=3
i—",
N
)
[
ox

7
33 AEl oA A9t AE J=AE YE 7] fl6l co_flags o HIESS ARSI T &

g E S ol FEYUth co_names © HIO|E FEZFARRSE ol 55 HA Y F
firstlineno

23}

EAEE °1i SR F YT (A G RS2 Q1 fﬂEH ANFEE ﬂio}*‘ﬂ 2);
83 2" 379Ut} co_flags = QAE ZEE 9 o%ﬂ% = 2 1 (flag)

A=

o9l

Y& o xE vk }‘: 0] 7] A3 AFE3E **keywords +H = AFE3H U E 0x08 ©] 19]

A division o] B/ 3 Aol A A2t = gl o™ ¥ E 0x2000 o] AAFH Yt HE 0x10 3%

0x1000 = o 7 ¥ A 2] sho] W A AHg) G155 L k.
co_flags 9 ThE2 H EEL2 Y& AFLS 93] o ¢kx o] Y5 T
R

loF F = A7} 42 JEFATIE, co_consts 9 A WA I
=] 2] 9k © ™ None ?:ME}.

& ¢ A (Frame objects) =& A 2 A= 4 3 Z &) <] (execution frame) & UrE‘r‘ﬂ Ut} Ed o]
AR 5FL 7 AL (P E HAAN L), 55 4 -2 Agg

=A% EAE o) AY

/\

EF AV AL AERHEE: £ back2 oA 28 Y (EEAFFL )L 71 7] A, o

74] mzu vl ho] 2} None; £_code & o] Z & Qo igﬁgﬂL FE=AA; £ locals = A Y
HEE 23] 3= AHEH &= /»%Liﬂ,f_global = A Hayo] AFEEH Ut f_builtins
= Y24 (intrinsic) ©] 2 S of] A}& % Utk £ lasti = A 33 vlo|E Z & W & (instruction) &
AFFUH(EE AA Y vlo]E Z = FpF el gk ddl A gy th).
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Accessing f_code raises an auditing event object.__getattr__ with arguments obj and

"f code".
%—?“71 7ts AEBRESE: f_trace &, None o] ofU W, I = A F ofg] o|HlER
A3 TEHE FFEAUTH (HHAANA AFEFH Y. BF o 1E—t— 7—.”H A Eo A LAY

|
Uth-f_trace_linesS False® AASIH o] AL v|&A3 S 4 95Ut

THLf_trace_opcodesE True® AR = Ao® Q5= & FE (opcode) & O|HIEES
388 4 AFUTH F3 Fo o T F A7t F A T2 A v A oH A
&2 AE L2 H %z—.‘% v%‘@}“r Aol =23 oF g .
f_lineno & ZH U9 @A & WUt — Ed o] 34 (f_trace) o A o] & 29
ok (&4 7bg vke Za ol A 753y Th. tw A= f_lineno S 227

s
Az HHy S AT 4 A5 TH (Y Set Next Statement).
) R
A=} .

[e)

oo
o

frame.clear ()
ol HMEE ZY o] F2 A AFEo et BE FREAATYG. =3 vheF =3
o] Alvi# o] B ol &3Hd, Al &l o] ¥ 7} OL%HD}(ﬁnahze) o] A2 = Y A7t AHH
Az IS A= d =22 FUH (9 E , A2l & FotA Ed ool & ey
&l A 7gE ).
ok g o] d A A3 F o] RuntimeError o8] 7} T2y g o}
WA 340 F7}
78 A| (Traceback objects) E & o]~ A= ofj 2] o] ~8) EFo|A~E YEMdUTH EF
AA = oL 7 A v b5 A 11, types.TracebackType 5 &3 A HA|H Lo
TE 01'\‘/]"/]’-
Soja Eeo)ame] A2, 9] Ael 7T Rold] AW 29 L H4S 0, 27}
qfﬂxﬁ Eg o] anlo] ghof Eo] Al AR E 4 J"%‘:} ol 2] 2] 7]l
golaE zZ2aol AR = AHFUTE (ry & AM FZE) sys.exc_info ()
729 /‘ﬂ HA ol u; F3l o 29 _ traceback_ OJEZRERZ ANAT

ki o
>, rd I>’
N X ru]n-l?:

|o
o ln

4y 34 34 4o
3o it (B
Iy % |y,
SN g
Imé
lLl o

Lo

fu
u
i)
o

N
roh
2
E

715 AFotA e A7, 2 Edolas FE B 2EHOR (B

3z pd)

— =

7] £A £UE o)) SEH Yt} Wk ez e 7 8} d o], sys.last_traceback & &
ARG Aol Al Al 5 o

PA A7 YAH EFolamo] FL, th next o]EZHEES oj@ A dAZAslo] AA 28
Edo]as AsloF A S AAsHE A Edlo]aw e nEs 26 A Y 5yt
55 97 B8 oERES: tb_frame & @ DA M9 43 =YYtk tb_lineno
ST Y WS Fuitkito Lasts YAV OIS T S el U vy
o] 2] 7} except & o] U finally 2 o] I try woll A HASE, & WZ et E o] o npx| e}
3 7 (last instruction) 2 E ]% AA ) & HE ot THE = dHYTh

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

"tb_frame".

T 27 75 o]JEBHE: th_next & 2~H Efo]29] tS WA (oL 7 LA 2 A
(}‘kgg)o]ﬂu}u}g L7417}%A*2‘3;None Ju .
17 37904 4 Se) ol 2303 ol A ghol ¥ ]
Aom 7]E AAHAY th_next OJEZREE HAT 4 Q)
£ g}lo] A A (Slice objects) S Eto| 2~ AA=_ getitem () W
Utk W & slice () B ¥ % A5 Th
E4 Q7] AL A EBHEES: start & 3}F8H(lower bound) Y U t}; stop & 43 (upper bound)
St step & 8 4L T 7 42 A EFE A9 None VT o] ol HEEE Qo]
Hol 1 % etk
Setol & AA| = shtbe] WA =S A AT

EJI

[e:

25
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slice.indices (self, length)
o WA= Shie] A4 AR length & ol A Lol A 7 o] length Q) A) A0
AEH JS w I setolao e A E ALY Al Y B2 FAE FES E
HEF Ut} o) ASL 47 start &} stop A 29}, step == S Elo] 220 A E 2)o] = (stride)
Zdolduth A YA R E HojdAaAs2 °‘HV*?_1§B}°1¢9}7E‘% e
b A o,

2 € ¥l »| A & 2 A (Static method objects) B & WA = AR = oA A3 g AR E WA=
AAZ A&st= FF S A o= S AT Uh 288 A= Aa= o2 4o AA,
HE AL Ao HMEE %H‘é}‘/lr/} 2HE AT ZEiag FE3 A A AHAZ RE
AT uf AR AAZ s+ A2 8N Jd AA A, g2 ofd HEs 485X
O}O AR AUt EHAE Al 2888, 288 WA= AR 2pA = ZEo] obdyth
QEHEJ HAE A= W staticmethod () AAAAE 95Ut

= Ea “ﬂfﬂ‘: 7} #]| (Class method objects) ~EJE WA= AR H, S A= Az JA] T2
AANE S, SN2t Fex dadAZHE I AAE A 2 MsE FUth
I 23] A Fela WA= AR 7L 52 Ao tisi s 9 “ARgAF A9 Uﬂ/HE(User-
defined methods)” oAl A3 G UTh Z 2 WA E AA= WA classmethod () BAAA=E
Fla=gRi=}

rk
>
ftfy
(o3
N
o

= Akl dl ol &etold 2
Zlo] A AR} @ W &Y (operator overloading)
49 0|8 4 YT S G,
o] SIS ot cen () Ol oSS NS H2AHR <o ok ool Annsene
x[1] £ = type (x) .__getitem__(x, 1) &S5 FUh AFH FE AL, 42 M=
7}76431] 2k w] Aake o] & dozF)
s Uﬂ/ﬂEéNonegi AAst= A2 AT o] AlF= A Sk=th= AL 7Yt o & S0, ek
%FJ1¢7]' iter_ () § None 22 ARSI, FH; A& o]E e Eo] ofdUT metAl o] AAE 2o
iter () & £&34H TypeError 7L AU TH (__getitem () & UI¢o 2 A =31A] k5 th)?
WRRL F W ZAE AT W, RS R YSHape AR Bo] 5k £ AW T AL Ao
= %%7]{14] Auto 2 ¢ 2 Z 25 4~ o<1t} 5].x]u}
Eeto]2E AWE A2 To] &2 & dFYTh (o)™ g7kA] o= WSC«] Document Object Model 2]
NodeList QlE]H] o

3.3.1 7|2x0l HAE{OO|A|O|M

object.__new__ cls[ ])
Slads g A J2FAE RE7] As) SEH YT new () & 2HE HA=EI YT (23
AA3A] ghobE B S e A9 gurh e, 3 9A AAZ BEelw s dav a0 Fejag)
Aggych Uy A A= A 3 ZH(FH2 D)l AGD ASPUTE __new_ () 9
HESE g A AA] Q2B ol ofof P Tk (R dls o] B ),

Ak <l %Lfﬂ < super<> ._new__(cls[, ...]) ol ABTAXNES ALst= YR 79
FW2Y  new () EZESMHA AN ALHAE UHE T, 5 7] Ao 834 & 7Tt
If _ _new__ () is invoked during object construction and it returns an instance of cls, then the new instance’
s___init__ () method will be invoked like __init__ (self[, ...]),whereselfisthe new instance

and the remaining arguments are the same as were passed to the object constructor.

WeE  new () Zhels & AAEHAE BHFA GO A AAEAL]  init () EETEFHA

syt
2 _hash_ (), __iter (),__reversed (), __contains__ () WA EE9] ]"d Ao thal Sl A2 & 2351
A5 Ut o2 AEE o A3] TypeError 2 Y40 7| A4k WA None o] Fe]&o] ol B g 13 AWt}

26 Chapter 3. C|O|E{ 2 &
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__new__ () =52 EHI (int, str, tuple 7+ Z-2) O] A B ZE AT} JAAHA ZA S ALEupo] 2T
T AEF ot ol AR U th TS AFSAF A 9] vlEF Z 2ol A Sl S AxE Hlo] =5}
13 2p= AHE-FH U

object._ init_ (self[, ] )

(_new__() ol g3l) A2E27F 0] Fof, 5tA v S Ao Al E2 7] Aol SEF Yt
AAES FH2 WA o E A2 ASdUth vk o)A Feja7t inic () HlA
TE R JTHE, B ZFHae  init. () FIAEE, ATHA, A" A wo] A FEf AT}
LA oF o] SutEA 27|13 & 45| o17] f8) WA AR SEFolof Tk A&
=9]: super () .__init__ ([args...]).
AAE H=sdl __new () & _init_ () ZFFHSFAL JYLBRE (new () £ TE
__init_ () & AL AxEupol=2d Uy,  init () 7FNone 0|99 g2 EFd A
YA 7kol] TypeError & ¥ o Yth

object.__del__  (self)

JA2E 27 37 H 7 Ao 2P U Fhol detol A wi (A A s 97 A2 2T
u-]

hok ploj s ZFE ATt del () WIAEE 23 QQopd, A A FEl2e]  del () WA EE,
Aoj= o] QthH, A2 2o A W M%Fﬂéﬂx}ﬂﬂff%% 2 A sHA 2HA| 8] Y&, A A
o ZWo)la FYA HAHEE TEF oF Tt

(AFSA = LATH) _ del () HIAEE A" 2o 3 M2 FZRE HEoz2H Ad2H
29 FIE A AAZ = dH5Uth o] AES AA| B& ozt R U R&3 AR 7 913 2 u)
_del () o] FRHIAZ S22 A& A et thFYh €A CPython +3 2 22 T 5=

Fu

AE B/ FR T W obd] dotgle AR AL __del () WA= SEo] WA
U Th

Fi: del x = AR x._del () § TE3HA %5 z 3
>

(reference count) & 3t} ZHAaA] 7)1 3, FHoll Q= AL x 9 #+

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.

o ®17]:

A del () o] ZEHE %OJX St 233w Zofl, o] A o] A3 Fof DAY= o2+
FAE 2, thAlof] sys.stderr & A7t S8 H Ut £53]
e del ()& (%HA 2 EA) delo] FEVFAYEHE T TEE 5 A5 Uh
_del__ () o] ZEE dojolIAYYE B2 A AYL TEFH,  del () S AP}
71 98] S HE Z=7F AL o] AA Y-S - oz WA e o whd 4= QU Tth
o del ()2 AdHzZYHEZFETu APE = JdFUch AdAH o2, AN AT oF =
A W (o2 28 23 7} o) v] 4 A H ﬁﬂ»‘rNone o2 4 AE 5 AdF YTt o
2 o] Fol e BEE A&l A A7 g2 A9 AA R D}dei AAES B
T ol 2L, wof 1 Ao} AME T T BEALASA FEY, el ()
HAE7FSEEE A Qd, dZ2EH BE %OI ol =& 24 3 E}L b &%) 2 5
A5y

(
repr () W23 g9 9 ol
%k% x% 7“]113 /‘H

3.3.
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7} 27V stro () Qlol _repr. () 9t
222] “u] g 24} A 2l (informal)” EA+E £ &) 2742

RO
object.__str__ (self)

str(object ) & W g4 format (), print S =5 o] AR “n]d A A<l (informal)”

EE B A A 7hsst EAE 28-S AU T 92 gE2 REEA] F2FE A A of oF T

ol MINEE __str () o] SHLE Fol A EHE Aolgta 7|t A =tk FollA

object. repr () FrEUth: ¢ Ha)st 7HEA3 &8 o] AF2E 4 J5 Ut

WA object ol A H 7B FRL object.  repr () & FEFUTL

—

THAAERE G BE5HA] ¢ st 2ol T2d U

object._ _bytes__ (self)
bytes of] &J3] T E5 o] AA S vl EQD HE AAFUTE 93 32 W= A] bytes 2| of of

k.
object format__ (self, format_spec)

o, 249 2] ¥l E (formatted string literals) 2] A 4r3} str.
AEof ol TEF o, AA Y “xHH” FAE ﬁ‘?ﬂé w= ol YUtk format_spec 1

Ate 875 W FHAES TRt EAL QYT format_spec AR} A& format_ ()
< P gol o, gREE Selas 2olg S WIFF S sz H A3t A, v gk
R F4 BHS AU

xF 2" ol thal A= formatspec S Farshd g yth

e ZE2 REEA] A1 o] of of Fh o}

WA 34004 WA object o _format__ WX E AAL, Wl BApd o] obd AR A=W
TypeError S WA A ZA Y Th

WA 370 A WA: o)A object._  format_ (x, '') = format (str(self), '') 7} o}y

2 str(x) 255 FUTh

object.__1t__ (self, other)
object.__ le_  (self, other)
object.__eq  (self, other)
object.__ne__ (self, other)
object.__gt__ (self, other)

object._ _ge__ (self, other)
O|AEL &9 “THSE U (rich comparison)” WA= Uth AR} 7] S 9} WA = o]
A= the o ﬂ*qu} x<y Ex._ 1t (y) EZEPUthx<=y &
I= )
(

HE]—,X—— Ex._eq (y) EEEHYTHx
_gt__(y E%E}‘/]E}ﬂo Tx.__ge__

- als HbL HA S Fol X & A AR A )
NotImplemented = e EHET AU A AHAZHA
S}A 7k, o] Uﬂ/ﬂ S old Yo geold EHE S 9} D}, 2 A ‘ﬂl b °14?<}7}i31 —Er“%‘(Boolean
context) (% & it = 27) ol A ARG H |, Sho]l H Ao F AR shetstr] Asf ghell thsh
bool () & i%ém =2
By default, object implements __eqg__ () by using is, returning Not Implemented in the case of a
false comparison: True if x is y else NotImplemented. For __ne__ (), by default it dele-
gatesto __eqg () and inverts the result unless it is Not Implemented. There are no other implied re-
lationships among the comparison operators or default implementations; for example, the truth of (x<y or
x==y) does not imply x<=y. To automatically generate ordering operations from a single root operation, see
functools.total_ordering().

Ag At Ao vl AAAE 495 9 e 7= 48
et 2 71 F s Ul8o] _ hash_ () o & Edof |}

‘{

6%%&8@ \JDPEH*loﬂ oS _()%/‘130‘:7,@}@‘_/;}%}1,]1:}; ()
°F__ge ()LHE«M;S _&?MD} _()i}_n_()—t—i «HFSGWW?MD}
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whek 9147 A 2 OHE S0l 1, 9.9 7]l ake] Wo] A 11 bAre] We] A7y A R A
Soja, o B0 9 QAR A1 A A o] A T Eaith 184 oW AH 7 A
HAEZF A7 =5 Ut 73 A B F e 4 (virtual subclassmg) aHE A gyt
object._ _hash__ (self)

W &4 hash () & set, frozenset,dict & Z2 (A E A& Al dujof gl AAloA &=
Huyoh 7hashi ()= BTEEeFAFFUTh 2ha vl as = AR S o] 22 A g2 7FA oF
Fehe AR LT U AR wwo] AER L RAER RS TATT, 1 2] A2
HATGo 2N A4S A F= A A= AFUTh o & 549
def _ hash (self):

return hash((self.name, self.nick, self.color))
Z3: hash() = AA 7} B3 hash () HMIAE7EHF 2 Py_ssize t & AA7|E

A& U th (truncate). ©] A& B E 64-bit W T o] Al = 8ulo| E 17, 32- b1t t“ Zo A= 4ulolE U
T A hash_ () 7ZFM R TEHE 37]E 2= U ES ALo] 011/‘1 A AHEE of of ghbd
REANLTAEEAAY 2 AAoF Futh o] 2 A st A& W2 python —c "lmport
sys; print (sys.hash_info.width)" 94t}

o
12 19

WeFZeast_eq () B AYHA oW hash_ () A B3k Wolok Fych v

()& ANHAT_naoh () B A5 Grrhe, 1A QaR AL A A B
Aol A A8 & gauh ok Fel A7 ANE AANE A0 3 __cq_ () B FABT
__hash__ () B T@A%A Bopop shrul, A /b5 AAAE] T@o] 7|9 Al gho] BHlo| xS
27543 §17) w2 U Ch(RHeF A RIS 3 A ghol WsHE, 2 3 A] ¥ 2 (hash bucket) o 17
=)

AR B FAAE VIRACE  eqg () 9 _hash () MIAEE ZFUTH EE AAl=
(ZH7] 2Hl = Al Q) star) 22 gkrhar v —’QI’_ x.__hash__ () =A% S = y
Adu x is y 2 hash(x) == hash(y) 7} A AHE 4 A=E g}

_eq () EMABYEI__hash_ () —M A F=Fers  hash () 7}None o2 A A
AUtk 2§29 hash () WA =7k None o] ¥, A0 A AE T O] FIAIZHS A
O] A= uf TypeError & € 27|13, isinstance (obj, collections.abc.Hashable)
2 AN o 8| A] 745 5kA] }D}ﬂ Sutg AP Yt

Wk __eq () EARYSE FUNATFRE FUWAREE _ hash () O 7S BRI A
o O] Fﬂ ﬂEi °ﬂ7ﬂ HA| Ao 7 o|&EA XA Fo]oF YTl _ hash. = <ParentClass>.
__hash___

wef__eq () EAB G Ge FULT A AU Wl Ao, Fefs H ool __hash
= None & E@NoF GUTE A4S hash () & 891 e 44 Typerrror & 07T
7A$E=isinstance (obj, collections.abc.Hashable) Z&0°]3|A] 7}53tcta 25 QA

g,

Fa: 7EA R, st bytes AA S __hash__ () 2 ASE F flv dPHeE “EET
(salted)” A5 UTEH 7 sho] A T2 A Yol A= ‘:‘46]'7*] e R FAH H
Aoz AP ul= ST 0471] HuYth

o] AL dict ﬁ?:]./] Z ot2] 72 A% (worst case performance), O(n?2) B3 %=, &
Z2A /H EN3E ] H o] o3 A B~ 74 H (denial-of-service) &4 o] o] 3t W} o] & A 23
T} A "} ‘41 2 http://www.ocert.org/advisories/ocert-2011-003.html o] 15

Y
SAIZES] M2 J3e olEd o] A Aol FFS FUth FtolA2 o] Ao ] ojH BRgx
3} 0}"141:}(1311 B35 32-bit 2} 64-bit L= Abolo A & tHE U T}.

PYTHONHASHSEED & 1314 Al 2.

[0
ﬂﬁ?ﬂ
ofo
o
N
do
::Ol_i,

z2 N
Lo

WA 3304 M A I Bhe 7B A o2 Sk Ut

3.3.
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object._ bool__ (self)
=2l gt A U2 4k bool () PR 98] 55 FUTh False U True & 52 oF gth of
AAE A BOISA G 35, BT o] AIE den () o] 52 0], kel 0 o] U T HO2
AAGUTE Bk e 2t len () F__bool () BT A 5A Serhe, BE dadar

Foz AU

S Arb R o ER{E F2 (7], HY 3], x.name & 2AISH7]) 9] 2w & W 337 A8l th=

object._ _getattr__ (self, name)

712 oJEZHE AN 27 attributeError & A u] SEH U} (name ©] A2HEH A o
EZHE = self o Fd 2 EF o Y= oJJEZREV} oY etA] _ getattribute_ () 7F
AttributeError & ‘QEﬂﬂb} name ——'—Efﬁ El9] _ get_ () ©°] AttributeError & 4oz
o). o] A E= (A4HE) JJEZHE ZHS WIsst AL attributeError o 2] S Y 2 AHof g},

A JN M AYSS Sl A B REZFLHAY _ getartr () o] TEHA 5ol T8l oF

AUt (el A getattr () F__setattr () 2t JEA A AU h. o]FA k=

ol ZE uEoNE Ft, 2FA A god  getattr () 7} OV\E*/‘PJ e olETF

Eo] HZZ W] Q7] WEol 7= duth Hojk J2"A Mo Fp, ol e J2"Hs

SJEZIHE MYl 4A FF oz (Ao 2= thE AAlol ¥ Uth 9”43”1]0101

A 284 AFUTE o EYRE QM5 A2 &4 5] EX*GP% P ol thaff Al = ofeh ol
2+ _ getattribute_ () oA tFYTh

object.__getattribute_  (self, name)

ZH s A EYRE AMAE THE}Y] A8 24 glo] &gtk Wk Z
27F __getattr_ () = @A FEHSH, tribute () 7} AR R TE8 ALY
AttributeError & YO 7| A &= oA _getattr = TEFHA LHUTH o] HAEE oE
g HES (A4H) e E8F A AttributeError 98 & oA ok YT} o] WA =0
A} 538 Al (infinite recursion) 7} A 3= Z21S 7] Y3, 72 AA Y} D3 o ERHE

H2e7] A8l 22 o] 59 wlo|x ZFe A Uﬂ/‘iEE STEdoF FuUth A& =01, object.
__getattribute__ (self, name).

Fa: Ado] 2oy A ol T FA A G50 A3 S HAES Fxehes Froe
o N EE AAA %2 5 AFUh AAT W82 S5 mA = 23] oA thEUth

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

object.__setattr__ (self, name, value)
01 FRE U] A= EHEEQ‘JE} AREA Q1w AU F(
20 WAl el o] Aol EEH U th name & A ET|{FE o] F 0]
Je.

__setattr__ () oA JA2HA 01 g RE st T o=, B2 o] 54 Wola A9
HAEE TE&3oF gt o & 50 object._ _setattr_ (self, name, value)

v elol ghe A 33
o oA 3l & 2k

For certain sensitive attribute assignments, raises an auditing event object . ___setattr__ with arguments
ob7j, name, value.

object._ _delattr__ (self, name)
__setattr__ () }HIRSA T ] EFRES thYst= thalol] AAIFUTE o] A2 del obj.
name o 24 o] €8] 7} 9l 2%l vk @ of oF Tk,

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

object.__dir__ (self)

Aol dir() o] £2F W TP UE AA2E B0k FUrTh dir() 2 59
JrEz A8 F 4P

AN
>,
=)
[>
it
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25 MEEIRE HMA HAEDIO|AO]M

558 ol E _getattr_ 3 _dir_ & RE oEoFEd o 42 e A9 Fe o A
82 5% UG UTE 2E 489 _getattr_ B4k 49 A4 oS HEY o] 52 Wop
A AAE & E81F ALY AttributeError % WA Al Aok Ttk dubAQ 23] (F object.

ge tattrlbute (NE S AJEGHEVEE AA| A AT A 4o, AttributeError &
do7|7] Mol 5 __dict__ oAl __getattr % AU D AEH, oJEYRE o]g2 & 1
drE SE5Ha 734 =HEF Y

i @eE AR wA Sn BN 42 84 Y o B2 UERE 2AEe) AA2E Eol7o}
gtk EAetd, o] FrE EE tg FF dir ()

2E ER 0l aHEMﬂJéwao)aiwmg}m4%4@4&a £ A _class_
o]EZ|HE & types.ModuleType & A B Fd|A2 AT 4 Jd5Urth 04]% %tﬂ-

import sys
from types import ModuleType

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

def _ setattr_ (self, attr, value):
print (f'Setting {attr/f...")
super () ._ _setattr__ (attr, wvalue)
sys.modules|[ name_ ]. class__ = VerboseModule

F1: BF _ getattr AL EE_ class AAHLZAEZHE A& LES AEIE 23] 9wt
FEFZ U HUT- 25 Ao st A H A BN (RE WY ZEo o AN 2ol AY BES A
gAygel tist Fx2E AX A= FFRA FsUT

WA 35004 MA: oAl __class_ BE o]ERET 27 53

W& 370 7} getattr_ I dir. EEoEZHE.

] B7):

PEP 562 - E _ getattr__ 3} _ dir__ BEof tfgt__getattr_ ¥} _ dir  FFE Y

d
<
°

CIA38IE F85H7]

o L= vMAES2 MAEE 7H S (29 YT HE (descriptor) S e 22) 2] AL ATF 472}
(owner) 220l ST T AL P UH(HE2IHHE 274 22 g I 72 a?ﬂ* 5
skl g 2o ??:ME‘r) otef o] ool A, “o] ER|RE” & ol F o] &fA Fe;WLS] __dict
o 712 AHEE AL Q= Sl ERREE T A Y Th

object.__get__ (self, instance, owner=None)
£FAZAA(FU L O ERNE A 2) 1T Fen0) ALEAAAH
o oEZREE Ao n B ) T2 U AHA owner AR £FA
instance = JE T RHE FZ7F doju Y= A2rE 20l AL, ol E E] E7
== ¢ None U th.
ol YN EE= ALE AJEZHE S S35 AV AttributeError 98 & 4O F of T}
PEP 252 get_ ()o] 3t} T 7l QRS 2= FejEo|gta A ATt gho] A 1Al 9
W a3 ge e ol 9AE ALY th 2t R AN EFole F A4 E RF 273
23 HE 7 de o Asyth gold Ao getattribute () AL R FHA| o #A
glol 34 T AAE BT AP,

3.3. E4 HAME OIEE 31



https://www.python.org/dev/peps/pep-0562
https://www.python.org/dev/peps/pep-0252

The Python Language Reference, S A| {7 3.8.20

object.__set__ (self, instance, value)
2GR ZH 29 A2E X instance ] AEZHEE A Ztvalue 2 AAST o] =& U Th

__set__()olv__delete_ ()& F7FtH YAAHHE F3 o] “dl o] B t] 2= ¥ E (data descrip-
tor)” 2 WA F A FYFHAIL. AA S WL AT HE S =517 & R AL

object.__delete_  (self, instance)
2FA W29 AXE X nstance 8] AEZHEE AA T w] SE5H YTk

object.__set_name__ (self, owner, name)

272 22 owner 7F S A W) TEFH Ut o] AT HE 7} name o W 45 5 U T

Z3: _ set_name_ ()2 type AR 4B 7 BAAOoZU TE2EHBE, 27| AA o5
ﬂ*ﬂﬂﬁﬂ o 7t of st U4 2 BAIH R SEF I3V st

class A:

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

o AR WL Sl AR BET] S FAFAL.

A 3.60] 7}
ol g3 o] AA7 BoH FHAE ARG A= 3

oJEZHE _ objclass__ = inspe

43 urhe] g2 A2el Aasta S50 2 o] el o] 4 A 1= 2 2 4] (mospertion) &
AN 5 i, 2B A, A WA A Aol Fol W W (L A Fol2)9) 2T 2T}
e AY S TEE 7 %1%‘4 oH( & E9], CPython 2 CZ +dH A= A ¢ W A4 = (unbound
method) o] o] o] £ 2 B =& 4 4 T

23 E = “293 52 (binding behavior)” < 7}31 AR AEEHEL YL JEZH
23 YE ZEE F(descriptor protocol) ] WA =5 o] AR AJH YT _ get_ (),
__set__(),__delete_ ().l MINEE F 3ttets HoH o] QJod, gAaa g et 5
AEZHE HA 29 7]€EZ—‘L3 —.Xﬂ«] gAY oA JEZREE ¢, I’— 2HA 8= A Y Yt
& Eo]a.xEa.__dict_ ['x'] A A|Z3HA type(a) .__dict_ ['x'] & AA type(a) 9
H e S AE AL S o] o] A :'31’\%% AA 7h= 499 —%ﬂi:ﬁ"é%qq-

T} ek 23] %) Zto]l T AT HE A EE 23 AW, gol W 7 E =2 gl ] AT HE
HAEE §§ i ] o A 559 o= fX|oA o] do] dojh=A = oW H AT HH
H A E7F A 9 | Ao R §E5 =X et thE Y

o] A2 A binding AT a.x. o) B ARG 0] Z3H A& a ol w2} ThE Y

EE

%9l
o]

i ﬂ m°"

=~

2 AR DVAAAIE 1Y D ASHE BE L AGAY DEA DAY WA EE A 55T

JN2HAZAE AA dxdro] AFSH, a.x & o T2 HIFYh: type(a).
_dict__ ['x']l.__get__(a, type(a)).

ZH2EAF S 2o AT, Ax

__get__ (None, A).

rr
)
fofs
]V
u
29

dg Ytk A.__dict__ ['x'].

Superﬂ"?} super 9 AA~EH o A85HH, A3 super (B, obj).m() 2obj._ _class_ ._ mro__
£ AMHNA B b hg ol ot o)~ Ze2n S 2L Fol o9/ A2 E 5Tk
A._dlct_['m ]._get___(obj, obj.__class__).

For instance bindings, the precedence of descriptor invocation depends on which descriptor methods are defined.
A descriptor can define any combination of ___get_ set_ () and __delete__ (). If it does not
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define __get__ (), then accessing the attribute will return the descriptor object itself unless there is a value in
the object’ s instance dictionary. If the descriptor defines ___set__ () and/or __delete__ (), itis a data de-
scriptor; if it defines neither, it is a non-data descriptor. Normally, data descriptors define both ___get__ () and
___set__ (), while non-data descriptors have just the __get__ () method. Data descriptors with ___set__ ()
and ___get__ () defined always override a redefinition in an instance dictionary. In contrast, non-data descriptors
can be overridden by instances.

glo] W WA E (staticmethod () £ classmethod () & Z3HA]) = vHlo]E AT HEZ 7
Utk o] wf e, da"H A Uﬂ/ﬂ‘: S A2 BYstAU Hol& 5 G UTh o] A2 7 dAaH AT T2
Zg o 2 AAHAETE T2 2238 AL 2 9w 2 ulEs )
property () &+ HolE t2aHHE FHEF YT o] uf o, 2" 2= = 2 5 ¥ (property) & &
gl syt

slots

slots__ & (ZZHE|A ) dlo]E] AW E YA F oz AAsa (_slots_ o]l BAZHo2 AAsAL R
R2RE EHLA] G dicr 2} weakref S ART F IAEE Y

dict__ 5 A& o] vlas] doke = IS 4EE A5 UTh A EYRE 23] £ 2% A HAT

object.__slots___

o] Y& W e ol Rd Y5 AHGH E HFEY o5 AlFote AE, 01 E] 2] & (iterable),
TAEY AEA7E R AE = AFUTh _slots_ 2 AAH AFES S TS ol ek, 7l
2T} dict_ 9% __weakref_ 7} WS} A= AL w5 T

__slots__ ALE0]| &t = E

o _slots__ 7t Q= A E AST W, A2 dier_ 9 __weakref _ A E ] HEE 33 AFH

o _dict_ AT BR A2EANE slors_ oo EH A 2 A WS E AT 5 JF Ut
Udeg A g ey oz t)Qlste 1l 3t AttributeError & = doAYL) "k Z 2 o7 A
A sk 2ol dastohd, _slots__ A A9 FAE Al dioﬂ '__dict__'EF7FEYth

o Q2B AU}y weakref W7} YOBE, _slots 5 FdtE FHlas AdaE 2o o gk oFsk
&% (weak reference) & A ¥ 5FA] oks5 Utk vheF oFgk %‘i Aol BRBITHA,  slots_ AA2] &
Z]'oﬂ A2 ' __weakref_ ' & F7FEUth

P sl £ 7 W% ol B} OASREE BEE Ao B 224 FAYUTH -
SHE T, ARHR, FHAAEYFEE _slos_ & FYHAJ2PA AT S 9T
N2gSATE FAcz ALE gtk Sl oEREs HaadH e 7R

_slots_ A0 A% HTE T70] A)E Fehaw SR A EUTh LEA AT _slors_
© 244 Falo] AT AR, A4 A8 G2k Ao _dons_ (12 £85I E D
EU ok TIch & Y2154 ente o sh_weakrg_ 2 30 110
Sejorb ol s S0 siors_ ol AW o 27 2L o] EY MEE _slors_ o AAThH,
Ot P iy o N et SR ey Al
A8 255 A9E o, o] AL T2 1AL BojH A 9 vz BulA B ek vl 2ol
o2 WA/ 9% AAF74E AUk,

e int,bytes, tupled} Z2 “7}¥H Z o| (valiable-length)” o] WA HES Al5sts Sl 2= 2 F
Hl_ slots__ T A AE U T)
C sl o= BAD 01919 oleel g BT 5 ATk MAE 4N AET 5 A5k
SHA| Gk, w2 of], ZF 7] o th-g3t= =Y o n| 7t FoE = A5 Th
o« FEUWATL L _slors_ S ZHe AT __cass__H 9] o] FAFY L
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s EX S GO B RE FHAES O AET 7 JATL LA Y BERG SR o R vE
oJX oJERREE M F U (hE Wlo]252 W €25 7HA kvt FYTh - o] & o] 7| |
TypeError & 423 Yth

>

« OJE BB 7} _slos_of A-&E | 7+ o] EJ el o] €] o] ghol tiall T A2 R Bl 7 ks ol [Tk 2,
slots_ ol E @ REE M ol el o] el 7k B o},

3.3.3 EciA M HAEOIO|A[0|M

a7 E FHAEAST o, I ZNAY _init_subclass__ 7Y SEFUTH o] FHOE, AH Z

Hro TAS HAS s FHAE 2= Ao ZhsFUnh old 5+ S v A olEHdE EH

sl HRAE o] JFULE AR FH A U ZE olEH & 152 AHEStE SRS Feaol v F85HA
init_subclass_ 9502 I HAEE Host= S8 v B Fel2 ZFo A F&goh

classmethod object.__init_subclass__ (cls)
ol MMEE EFeE T2 AH ST S A it EEH U ds = A A E S8
2t wer dubAel dada HMAER AoHH, o] HAEE FAHoR FHA HAER
HAE YT

N S 2o Fo]RA 7|Y¥E QAAEL B ZFP A9 _ init_subclass. B AY WD}
__init_subclass__ & AFR3E= O E S50 T84S 5, 28379 O]x]'
7 Fofl thE AES ol Fehaz As ok FLith oA Ao
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 78 object.__init_subclass__ = o} A% &2 %AW AL 2 o] TEHW

o 9] & LAY

231: wEF 22 B E metaclass = U A & Ao 98] 28|H 31,  init_subclass_
2 AEE A syt AA U-]]E]—E’-Eﬂ_/_\_ (BAIFQl 3 E thAalef]) &= type (cls) 2 AM2E 4
AsYTh

W2 3.600 71

HIEF 22HA

71202, FeAaE type () & AR A HEAAR YT S0 vt & A o] F g 7toll A Ass a1,
Ze 2 o] L type (name, bases, namespace) & Ao A|F Ao g A AT}

SHaE e A2 S A2 Sollmetaclass 7| E AAE AL A Y, 11 AAE 233 o) 7]
EA = FHAE ASToEN ALEuto|2E 4= JFUtTh ths ool A4, MyClass 2} MySubclass

= B2 F Meta 9 ‘_i‘ﬁi%}‘%r/‘r-

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass
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FeA Aol A7 E tE 719 = JAAS 2 ofel ol A AR s = ZEvE FH A s Agg Yt
WA A7 AR E o), a3t 22 DAV 3P Uk

« MRO &5°] 245Ut

- Az SR AEE U

« WL OlF Tl FHIE U,

Ze 2~ Ao e = Ho] A Ze| A7 type 9 AAAEH AT ol AL A7 A __mro_entries_
AUt GAFEHE, e WA FEZ ‘%%1/]\:]—, o] A== o] Wo] A t Al AR
%%%Eﬂ-ﬁokt};ﬁ%ﬂ- FE22 1019 = JdF5Uth o] 4% A& wlolas FAFYTH

AR

e type () o AEAT HAH et Feh2 Fol A ALt Wol 2t el gl o, g wol
st e Ze) 27t g g U

714 vro) A vE 2 at GAAoR (4D e 2 AR e AAD LE WA oo
B MY FAXE(E, type 1)) ToA MG c) 1 el 42 A P o5 % o
A5 BS] (subtype) ] oF. ok of = A o] 2712 MESA] EAChE, Feh2 A9 Typesrror
D PEEE LS

ZeliA 0|§ 87 £d[517]

Ao A W oot A W, B o § Fbel ZHIT T ek Wet 2047 prepare
o]EZ]|HEE 7} X ¥, namespace = metaclass._ prepare__ (name, bases, **kwds) Z2 24l
OS2 FTEHUHEF7IE QA 71 HE AA7 J vt S Foj oA & AYUTh. __prepare_ WA=+
classmethod () 2 T8 of FUth _ prepare_ o &3l §EetH o] F ¥+ __new_ o AE
Awh A% 2ol AA 7} BB ol o] F B ko] ARE diccol AL,

Rhef et S o __prepare O EZ|HEZI IO, S o] 32 W =X Yl viEoE 2

713 Yt
] ®17]:
PEP 3115 - 5}o] %1 3000 o] A o] wle} Fel & _ prepare  °olF ¥ FS =4S UT
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Sl dic| 2™3547]

exec (body, globals(), namespace) I}
Fe)2 AL T R ool A u o
LR 2 BtolF AR g A7 232 9]

2o~ v e (e
523 29 Aol
dh) (RE WA=
Ak,

FH Ut dubA <l exec ()
3 (lexical scoping) ©] Z a2
EolgEe FXRIEE Estt=

F;\%m}i
[>
}ﬂJru

2F)
A o
)= S
o
= =2

FA T, Fehs A G4 WA o R A WEAE, 2 RN F D A =E L Fehs
sz A AOlE o] BES E 5+ 9EUTh S MrE dnda) ZH A WASY R A v
52 5 AALFHAL TS Ao A AT SN H O o}f] 2TYH _ class FEE ook

.

SeiA A AHE 7|

I

A 7} metaclass (name,

Aok e o & Frbe] Zehs ult]E AR FOo A ANAW, Fej2 A
¥ HE #7449 A9 AREL

bases, namespace, **kwds) 2 E3] dESo] HuUth(o] 7oA A
prepare o] A9d AS3 25U Th.

o] Fex AA = super () o AAE A = A FRH= A
HAEE 5 ol 6P1)rE‘rE_class U super & I
Z 2 A (closure) ZFZ YUt} o] AL 2} ¢l= HE| Q] super s
A FHAE SuEA ZE F JEF FUch vhdof AR T2 AHE &
T2 AGHE A HA Aol 71284 A EFH U

CPython implementation detail: CPython 3.6 o] Aol A, _ class__ Al (cell)
_ classcell_ JdEZ=Z HE Fdo AZF Y vk A StHE, o] A
z2718 = 7] Y3l type.__new_ TE7HA AL A A3t ojof Tt o] 2 A B
ol A].= RuntimeError & o]} & At}

712 vEt S} 2 type S AT w2 WE S AT E = type._new_ £ ZET W, FH
AAE TE o, tha53 T2 F71e] AAEutolA o] d oA 71 A= g Y th:

__set_name__ () & A3 FUrolF v REUAIHHE

rr

« AR Z, type.__new

o AU,
« SR, olFA ~FE B

set_name__ & 3 E3H=t, AYH 1 Y= FHaG YT HE

Fol7l oL dabw AT E o
o pX|EIo 2 WAHE AR A w7 Vb BB Sl init subclass_ () FO| EE
Hurh
;2 AA 7 e R FTof, F 2 o 23 %?41’\ dZ olEZolA (thd) FH2E HAD st

1,7 8%E 227 3AH £ A9 o] & 1) AB Tk
°]

type.__new_ 2N ZH 27t HrE] A o, E%’—Z}U]VH N A2 e A= A8 s 44 9
g o g B A, Ao A= W HUth A} AFE-S 917] A8 2= 24 (read-only proxy) 2 = 2] #to] =,
o] Aol FehA AA Y _ dict_ oJEFHEZFUTH

¢ BW7):
PEP 3135 - A} super S A& Q1 _ class_ F2A FZE5 Ay}
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HEl EeijAaS 25

olek 2 e 20) A A 9] Sl = 97 g eh, B E 8 74 obol T o} S ol = enum, 27, e} ] o]
2 AA A3 9 < (automatic delegation), AH5-3} 5 = 2 5 €] (properety) A A, Z =HA] (proxy), Z 8 Y49
(framework), 215318 2Hd Z 71/ 7] 3} (automatic resource locking/synchronization) 5 ©] $J<5 4t}

w
F
e
>
rm
>
4

ME 2eiA HAF HAE{OIO|H 0] M

tjo

WA E=E2 isinstance () 8 issubclass () WF 52 7|2 58S A Q9 3= o AHSH

ot © 9 W
?E,ulo

Ll‘

H E} Z 8|2 abc.ABCMeta = A4} H| o] 2 Z 2] 2~ (Abstract Base Class, ABC) & t}2 ABCE =33l
Sk 91 Zea F (WS 23T ol “7H4 vl o] & Z 2 2 (virtual base class)” 2 78 4= QLA
St o] M EES FH Y TH
class.__instancecheck__ (self, instance)
instance 7} (A J A o] A DA A 2) class o] 222 FF5EH 5
AolxE] ¥, isinstance (instance, class) & Fd3}7] Y] &

2 EeF U we

I

class.__subclasscheck__ (self, subclass)
subclass 7F () A A o] ALt 2P A 2 2) class o] A= ”EH’*E FAed ¢ oW Fe =9
ghok AJolx) W, issubclass (subclass, class) & F3835H7] Y& = Utk

O WA =5 L Fef 0] G (e o)) ol A 23]tk Ao 7o) of Fuich A Feh 2ol A Feh
WAEE Aol £ P o)A e ARl i S EE e S5 v A E e 2310 da glse
o] A9 AxRat Zeha AR Th

)l
I
o

o B7):

PEP 3119 - 24 Wo|A Ao £¢] _ instancecheck () & _ subclasscheck £ =9
isinstance() 2 issubclass () 9 & 74/\131“]-0]7‘15]'3: Eﬂ 83 FFE 23 3]'3: ] o]
71559 71 dojoll 4wl o]~ i"/ﬂi (abc BES HAAR)E F71eta A} ot ] Asyth

3.3.5 MU & S LH7

T HAES F T 2N PEP 48404 A QA AU g S ZH (€ EW List [int])= 73 E

classmethod object._ class_getitem__ (cls, key)

keyol 9 @ QAo & AW Y 2ol 29 54318 vehls A28 B2 F Uk
ol A =& Fe 2 JHA AA oA 23] H H, Fef & vit]of] FoH B9, o) A EE FAIH R Feia
HAEAULE o] MIAYUS S 2 FA Y JEL} A AFEst7] A&l o ek o] dsUth e 85+
A7 5T
© ®7):
PEP 560 - typing 2 &} AW & Fof th st T o] x|
3.3.6 EHE A sSLH LH7|
object._ _call_ (self[, args... ] )
Called when the instance is “called” as a function; if this method is defined, x (argl, arg2, ...) roughly

translates to type (x) .__call__ (x, argl, ...).
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3.3.7 ZHIO|HE &L W47

(ﬂ/\EQ}%% ‘% L‘r“ﬂ%(ﬂ
A WA= L
o] AlA2e dojd uf 0
sigtE e AYg Ut goldy & ﬁﬂﬂ 7”21]9} Hl = }71 T4 st 5, g ol Uﬂ/ﬂ‘: key5()
values (), items (), get (), clear (), setdefault (), pop(), poplt m(), copy (), update () &
Al F3l= A o] £45 UL} collections.abc EELS MutableMapping 34 H o] A ZHAE A F 5=
o], 718 X3 getitem (), _setitem (), __delitem _(),keys() & F¥E o]E HAHE=ES
HEEH =S FUTE FolHe 2% 22E AAAHY, 7hA Al A2+ HlA E append (), count (),
index (), extend (), insert (), pop (), remove (), reverse (), sort () = A|F3l oF &Yt} ulx
Ho g Al G2 ool A ”“ﬂ?‘f}— WME_ add (), _radd__(),__iadd__ (), _mul__ (),
_rmul__(),__ 1mul_() £ AYsA et (o]l & ol 71 & @Y th e Hae 7 (S 55@‘/]5})
Tl of At thE A AAAE S B Y 5HA] ‘QO}OF Ut in A4RAES] A Q1 ARS- 51%1"5}7]
A8, B A A2 BF _ contains_ () MIAEE FHI}EF AFFUTH ”H"J-J 3%, in 2 1l 3
9 71& AAsoF FUTh A1 A2 S, #HES 74*“611‘*?%“4‘3}- ZAelolHe E&AA " o] S
slgtelr] A8, B A AL BT iter () HINEE FESE= A B3 AT WEe FE,
_iter_ () & AAY 71 & olE o] E dfoF Futh Al A2 B, IS olHd o] Ef oF Fth

object.__len___ self
WARS Len () B 85 95 S2R U AN o8 el 7ok el >-09 A5
E?:f}_bool_ () MINESE AootA ¢ AA S __len () 0] 0& EHFTHE = FYolA
Aoz AFRUTh
CPython implementation detail: CPython 9| A, Z o]+ U] sys.maxsize ¥ Z o] K 3 Yt} wheF
Z490|7} sys.maxsize BT} 3 W, oJH 7|55 (len() F 22)2 OverflowError 2 gogd 4
AsUth & AR A A overflowError 7} ‘%—_301‘%% A< 27] 914, 7liiﬂ%_bool_ ()&
sl oF Fh.

object._ length_hint__ (self)
operator.length_hint () & 337 3 &5
FUTHAA Zolrt 2AY g &
NotImplemented ¥ <

!
TE o, _ _
gyt o] MM EE Tt H HFE st Aol 4
B A 3.40] =7}

)

o AAe] #4dE dolE =
>= (09 AL oof gt} Hl3
HE=7} okl EASHA gt A
enhgol 8 PH AL gkt

_&rﬂ
”Ei\‘ﬂ
2rfo O,

F3: Sehold2 AA g thgol dee Al vA=Edd s +3g Ut

object._ _getitem__ (self, key)

° . A
&Y 2 dua®F SR AIES P2 FU HE ) 5
_getitem__ () WA= 2 5ol FoAsoF FUth. wF key 7} A
TypeError 7} 8 4 Q5 U Th Whef Al 28] e~
A L)), IndexError & 9o Ao

2 Qoo gt

o] 25 2uE A 8] A8, ARE g2 B35 IndexError 7}
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object.__setitem__ (self, key, value)
self] key 1 2o g FHs7 A S&2F Utk __getitem () F} 22 F7F B3t
uf g o] Aol AAN7E 7ol thaf 3he] AU A} 719 F7HE ST B9, AldAY F+=

Fmo] aAE 5 92 W FAH oJok FUTh A key &Sl A9E __getiten () oA
22 o2 8 Ao A} gk

object._ _delitem__ (self, key)
self [key] o 2HAlE T3] &l &Ytk _ _getitem () I 22 FY7F 33t
W o Ao, AM 7719 AAE e A9, AR ASE FEo] AALZRE A AT
T AT FEF R FUTh FRH key B2 A5 __getitem () oA} T A E
Ao Aokt

object._ missing _ (self, key)
dict. getitem__ () o] dict AlB Fe oA 7]7F 2ol gle™ self[key] & FEHTLVI
94 TEFU T

object._ _iter _ (self)
e ol olHdo]H 7t BT o 1/‘1‘:7}31% Uth ol A=+ A l o]l
AAE ol H el o] ES = = olHd oy AAE F ok Uk visgo A, AE o
o] B & o] E3fj oF F T

ol ol E AA AA] o] YA EE FTHE 37} dHUTh X7] AAE B8 FH oF Tt o] H
ol &} AA| el o g F71] A B = typeiter o] 5T

object._ reversed__  (self)
reversed () W& &7 9 o] g & o] A (reverse iteration) = & 3} 7] 9
Z" ol Je= AAES I T2 FASE= A o|lHE olH AAE &5

__reversed__ () WIAE7} Al F=H A ¢, reversed() W%@fr% Al 228 F

v

(_len_ () JJr_getltem_ <= WMO EAGFUTE A2 22 EZS AYste A4
S2reversed() 7t AIFS= ARG B EEHA TS AFT S S W reversed ()
£ A&l oF Futh

A A FAAF ANAE (in 3 not in) 2 H-5 AEl ool o) gaolde

3t o] =7
Aol AL ) £ £ 40 e s e B A E ol AE R A
SEEEDE-FEgSESt

object._ contains__ (self, item)
W4l AAF ANAE FAS] A EEF I irem o] self A oW FE, 18A oW AL
S F o Ut w3 AA Q] 4%, 7]-3k o] bk g o] 7] 7} AL = of of k.
__contains__ () & RAYsA & AA Y B, AHA AAR=EA iter () & 53 olg g
A NET T, geritem () S EH S AA~ ool e EZS AT LT o]
ol sl o) o] A FuIYAL.

3.38 <Xl & L LH7|

%749 FU 7 Aol he st 2o AEES 4
ol A S A A o], B oot o A

Ao A F2 A= 14'7:]“!“010]:3]_141;]’

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)
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object.__and__ (self, other)

object._ xor__ (self, other)

object.__oxr__ (self, other)
°lﬂﬂt“‘>ﬂﬂ*¥%ﬂﬂ%+h—,,@/ N,mdmmmu>pmu)*h<<>>&,,ne
Fast7] el SEF UL ANE S0, x 7t _add__ () WMIAEE 7 S A 1adH A Y o)
EdA x + v Ft 7l° ?-3}7] S, x.__add__(y) 7} ﬁ%%ﬂﬁ} _divmod () WIAEE

__floordiv__ ()54 () & AH&ote A TSk Ut truediv. () kAR

= A grofok T ‘ﬂﬂpOW( 6‘;*—?0 A W Ae] A7) AA =, __pow () FINET}
A ¢ Jde= Al i AAEDEE A AQOJOP%MH Fo5f oF Pt
whe} o] WA =S F 3hirk AlFE Qo] thal A4S X5k oW, Not Implemented
s# 7ok g

object.__radd__ (self, other)

object._ _rsub__ (self, other)

]o

object._ _rmul__ (self, other)
object.__rmatmul__ (self, other)
object.__ rtruediv__ (self, other)
object._ _rfloordiv__ (self, other)

object.__rmod__ (self, other)

object._ rdivmod__ (self, other)
object.__ rpow__ (self, other[, modulo] )
object.__rlshift__ (self, other)
object.__ _rrshift__ (self, other)
object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
ol HANEELE AR I ANA Sl el o] F At ﬁ&%&r*&JJh%dmmepoo
*r, << >80, e TR A SEF T/} o] 5 AF s AL A A
812 13, 3 s AtE o] MR TE YA Wit ZEFUTE ol & B0, B84 x - v o g 73
dugdu,y7}t_ rsub () & ZEZFH2Y ArEH20]A, x._ sub_ (y) 7]—Notlmplemented
EE8FHy.__rsub_ (x) 7t EEHYTh
A& pow() & __rpow () E ZE8E AL A LA Fol T of Utk (2 E A st H 2
oA 37 H o] v %338 41 T

ZF31: 1If the right operand’ s type is a subclass of the left operand’ s type and that subclass provides a different
implementation of the reflected method for the operation, this method will be called before the left operand’
s non-reflected method. This behavior allows subclasses to override their ancestors’ operations.

object.__iadd__ (self, other)
object.__isub__ (self, other)

object._ _imul__ (self, other)
object.__imatmul__ (self, other)
object.__itruediv__ (self, other)
object._ _ifloordiv__ (self, other)

object.__imod__ (self, other)
object.__ipow__ (self, other[, modulo] )
object._ _ilshift__ (self, other)
object._ _irshift__ (self, other)
object.__iand__ (self, other)

object.__ixor__ (self, other)
object._ _ior__ (self, other)
O] Uﬂ/ﬂE%%%‘j }\]—qul:}(‘l'* :» y@ )/ //= % *:y<<:!>>:!&:)/\:) ‘:)% ‘?@6}7]
3o} 7] A “x QDA %}%E‘r”%gﬂﬂiﬂlﬁi HAEE 22 FA, WA E7FNotImplemented & EHE S EFJUTH 225

YA AL AN GBAE Aol el d A A= E vone 0= QYA welob - TYA He AL
EREREL MERCER U ST N

4 For operands of the same type, it is assumed that if the non-reflected method — suchas ___add__ () - fails then the overall operation is not
supported, which is why the reflected method is not called.
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Al gt ol viE=Ed % A2 2] N A (self & 5783 A) S5 Al =8 of oL, A} (Rh=
Al 2 of &= A2 P‘JZ]“}S A YdsYths EE%—AO]:Q-I/]D]— u}okEﬂ B]]A1E7].Z4_,]Qz]
dod, FE Y2 dukA Uﬂ 155—%

Al AFR B TE oA & Sof,x 7} iadd () WA=

x._iadd_ (y) S5 218A Fod, x

ol +
vy e T A", x.__ (y) &y.__radd_ (x) 7t 28 gt} ojd uﬂq],q EN
) 42 o AFx] F3of| 2] & o] o] A 4= 9l Yt} (fag-augmented-assignment-tuple-error S H A A] 2)
BFA| g o] F A2 AMA Hl o] RE o] R YU

Fa: =22 HAUSYY 22 A, ipow () Z YA ¥ NotImplemented =
Higels 2l ae

. pow__(y)&y. rpow_ (x) & FWHA ZFYrh o] W vhoj

object._ _neg__ (self)
object._ _pos__ (self)
object.__abs__ (self)
object.__invert__ (

A Ak A4, +,abs (), ~)= TE8H7] S8 =H Uth

object._ complex__ (self)
object.__int__ (self)
object._ float__ (self)
W7 & complex (), int (), float () & 737 el T=H Utk 43 F 9 3= =85 oF

gyt

object.__index__ (self)
operator.index () & F+d3}7] -,4—1] EgE] _z}o]aﬁo] f—z]- AAE AL AA R £4 ¢lo]
&) of & wf (& 2tol A R 01‘/}14110 yhex (), oct () FFSolAetZol it TEH Ut o
WA Ze] £AL 2t AR AL H 9 el g ok HPEA] 42 =7 ok Thch

_int__ (), _float__ () " __complex__ ()7} B = o] A o, i WZ T4 int (),
float () ¥ complex () ¥ _ index__ ()& A& Th

object._ _round_ (self[, ndigits] )

object.__trunc__ (self)

object._ floor__ (self)

object._ ceil__ (self)
WA sk round () @Fmath &< trunc (), floor (),ceil () & 737 Y3 =& Yt} ndigits
7} __round__ () 2 AEHA %+ 3 o] A EE2 BT ntegral (R% int) 2 Z& A4 A 9
e =y F ok Th
The built-in function int () falls back to _ trunc__ () if neither __int_ () nor __ index__ () is
defined.

3.3.9 with £ #HEIAE ZIz| X}

AL AE 2| A} (context manager) = with 22 A3t uf 2] = A3y ﬂ‘?ﬂéE(context) Z A9 ‘3]-“
AAUT 2= B2 AR Ao, DA Bl At Aok AN A As 2] A% B
AU eh AR Belde BB with E (i £ 401 AR FUH o2 A A5 A8, 18]
HAEE SEHA AH A E 5 dsUTh

AEY2E Fejate] AP A SEol= b et T72 Ao A (global state) £ K A8} H55F= 7,
ZH4-& 27 (locking) 3F21 °4§7‘ (unlocking) = A, €9 31L& &+ 4 5] dsUth

AR ~E FHa| & o3 o] 2FA| 3 A K = typecontextmanager ©f] U3 U T}

object.__enter__ (self)

o] AR ¢ AH A AR aEe] AYFUTh with BL as B2 AFH thabo] 9rkd, o]
WA= uhek gre Ad g oh

33. E4 HME 0= 4

mun
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object.__exit__ (self, exc_type, exc_value, traceback)
o ARk A QAN AALEE FRAUE AU
e & 7t Wk A AET A 9] glo] TR 3T, Al <

wheF o 917 A8 31, WA E7h o 9] & FA A7 2 A0 (5 2
e or gtk 184 o o9t o A=A FET Fol A

_exit_ () A= AEH 9 & thA] O 7] A (reraise) == Fo S oF UL o] A2 T &
A} (caller) 9] 2 J Yt}

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

2 i

% Gl S 501]/\1 Rl Al Bk

3.3.10 5 OIME X35

491 5 AR Az GAU 7} okl AR S Fo
SERICE TR e EV N e v P A P

A Aok

>>> 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 FA M A Z2d =g ZE AA(H AAE =gl o8 +EE = _hash () Y
_repr_ () } 22 EFUANEE . QEeF o] |
37 gutA ol 23] Z2 A AE AZgE, & AR AA o 8] & F S u) A 5HA

>>> 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

Ir

o r
ok o,
2
O

Zef2o) A A G HMMEE TEFE L ol d Ao &
EL WA E N ~HE

A

=

=
=

confusion)’ °]&}tx E8]3, E4H
>>> type(l).__hash__ (1) == hash(1l)
True

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

rlr

SHES F757] fd AdxElA JEBHEES £33 2 gdl], HAFHA EF HAE 23
AR wEet F; A9 getattribute () HIAE X < :

>>> 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")

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

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

ol o2  getattribute_ () Xﬁ}%%‘ st= AL S HAE A2 fAdde dF £7)8=
WA (S A= dEz 2ol o3 d&73 A T&5 7] Al A= A Ze s AR o] A o] oF
?JHDH, QL E YRl A e} S5 H 452 98 AT /)5 2 AT

3.4 T FE|(Coroutines)

3.4.1 0{SII0|E{E ZHA|(Awaitable Objects)

offlolH & A= e await () QINEE FAFULL async def 7t EHFE AT
€ 25 of sl ol B &4 Ut
Z+31: types.coroutine () ©]Wasyncio.coroutine () Z HZFo]AH AU o7 E8F+=

Al el ol B o Bl el o] B AA| 3 ol o] Bl E O]Xl”}_awalt_ () & TASA dsuth

object.__await__ (self)
olel# ol B & el F ok &t olflolHE AAE FATL7] 98] AREF o oF FUTh ol & 9],
asyncio.Future £ await 2847 3= 7] 938 o] HIA=E FA T}

WA 3500 F7}
] BW7):
PEP 492 7} ol o] B2 2 Aol vh 8 o xpl & B 2 & Eaheha gk,

s2d A ol 9] B2 AN YU TR AW avait () EEEFT 1 ARE o|Eeol=

st o Aod & 5tk 2P do] 4WS AR aly BAZ W, o] E#o] B stopIteration
& 90713, o9 valve ol S FES WS g 23 Gk wek AREe] 38 Lo
olefell ol ol o3} 3Gtk mFelo] 44 5|4 e stopTteration 992 20 7] 4+ Fopok
Fuich

2502 g0l Aok WA E £ 23 5o, A 8 o) B (4]l o] -0l £ e o] ¥ v 4 = &
AN AT AT A ATl Fol, T UL Al S AP ALIA

B A 352004 WA ZEELS =

2

await 3} RuntimeError & g o Zrth

coroutine.send (value)
FFE AP Az AV A FU T value 7F None O, await_ () 7} &8 o] 01
HE A3AA7]= A7 25 Yt} value 7} None ©] o}, 9] U'"/ﬂ‘: = ZFH A FAHE
st olEj & o] B 9] send () HINER At A3 (W8 3, StopIteration o U T °‘ﬂﬂ)”
Aol X dst _ await_ () & HEE & o]EEH o] ET ufj o} 5t

3.4. I REI(Coroutines) 43
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coroutine.throw(npeLvaMeLﬂua%w%]])
FFEA A A A3 o9 7} B E T o Uﬂ/ﬂ CE IR YA FAHEE 5o
HolH9 throw() MIAEE JAFUTHIZA WA EE 7= FF). 183 o, °‘/‘1 A
Ao A el & 7} A g ok A (dks g StOpIteration oju thE A &)+ -‘HOHH il
__await__ () o W3 g2 olElH o] EZ ufj o} Z5uth Wk o9 7t IR R o A 58] A] gk=Thd
SEA A HEoF dubg vt

coroutine.close ()

FFE 2 S H 3 FRIEEF B YTH HF I FE ] A FA] Fo|H, o] AEE HA

i—‘?—‘ﬂol A A %Z]QE%‘GJ °] €] IO]ELJ close () MINEE2 JAFUTHZH AAHEE 7HA &=
). 28 3 A S A A H A GeneratorExit & WA 7=, ZFE o] SA] A2 S H g

5}55 HEUTh viAlgte 2 IR E o) A FE T A=, oFF Al &SR 2 A) %S

) = 1‘"%“3}

IFE AR 7L 239 E = 99 TEA| 20 mfel 2 22 & Y T (closed).

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

HlE7] olH el o] 8 & A __anext WA EA HEY ZES T F A5 U
H]5 7] olH# o8 = async for FollA AHEE o+ 5T
object.__aiter__ (self)

v 5 7] ole el ol e AAE Eei 5 oF Pt
object.__anext__ (self)

ol olH e s FH= FE odHE & EHFA Utk oHAold] 24H
o .

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

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsyncIteration
return val

WA 3.50] =7}

W 37604 WA ko] 3.7 o Holl, _aiter_ & 57 o[ Edlo]e = 45D olo]E & & uhat
z#‘* 0104"L4E}

Jpo] W 3THE], __aiter_ £ RIEA] H]F7] olE | o]y AAE HAoFduth & 22 €95
TypeError o 27} gt

7
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3.4.4 H|S7| HHAE #a|x}

H]5 7] A Y 2 E 2] ZH(asynchronous context manager) &= __aenter_ 9 aexit_ WA oA AP
AN ZA & 4 9= AdAE P a}F AUt

57 AEAE B A= asyne with Bl AFEE 4= 51Ut

object.__aenter__ (self)
__cnter_ () MAES} o ulaom §AH, £ Q8 Ao] FL o)9o L & FelF of Hrh
Ayt

object.__aexit__ (self, exc_type, exc_value, traceback)
_exit_ () MIAES YuFo R FASH], LT Aol H 2 o oHE & e F ok stk A
.

H57] A9AE Hej2 Fe 29 o

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

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

WA 359 F7}
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cHAPTER 4

>
02t
h
1

e mEB2oR BEo Utk B2 (bock) & 3 2 A= o 220 shoj M =2

=dyrk 25, g4 i), 22 e, o)
o AElZ 2 H 2 Al 35 = 3L o]
E Y (e gHOR Bz

N
of,
o,
rlo
e
B

2o
<

mU)
[>
[
ot

By [t rlo

<

o, i
=
)Y
A
1%

[o
ol

i
[i#
J
ro
<
v
[>
1
o

ol (Names) & AAE 7Fe] AU o] 52 ol5 42 At w2l HEolFYth

=
083} 2e ATo] o 5L AFUTh: B4 AR G4 WARS, inpore B, 225 B4 49
(CIAEL ZH2 U T ol5S AYst Y= EFo AZFULY, 281 T3 Z2 A0l 53 3+=
MY PYAE: <, for = FH, with o]} except B2 as F. from ... import * FEj9
import ¥ YXEHE=REE5 FYH BRE S AZFUHL BEE A F = o552 A dYth
ol WE|E B E 4Eol AR ALEE 4 AT
del o] o= tha dA] o] 8o AdF4E Aoz HFEFUTHAA 9 v 7t o] 55 A4 A 3t+=
Aol71 =3 =)
Zgol Ut dzE F& FHa T Ao ujFoll A== E5F Woll 54T+ i, BE5 T FH 4
SE RN SR ST AU,
Utk o] E o] BE Yo A A4S, nonlocal ©]Y global 2 AAE R = o)A}, 7 EE9 X9 A
FTHUTE Ttk o] Fo] B oA AAH Y, A9 Uy dUnh (B ZE 859 HESE A FojHA
AU Th) wrof WA} 1= B oA ALgE| AT 7710l 4] A5 2] $k5k O B 2 M (free variable)
o,
Z2 I MAEo 55 474 o] FE2 thEoll &+ °]F A4 (name resolution) 7 2] of] w2} &7
H = o] 29 AZ (binding) = 7}l P YT}
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4.2.2 0|&2| ZHAl(resolution)

T2 (scope) & EF WollA o] 52 ZFAIA (visibility) = 2]t th Ao W7t 504 Aol H
Ao 23xe 3 BE5S UL B A7 g EFA o] oA, 23 25 0] I o] Fol
s o 23e WEA G ol 2Tz = Aot v A Sl xFE REEFor gt
Fo] ZE BF ol ALgE o, 71 7P A S AL e 232 e Ae® AUtk 2=
Fol &7 e EE aF=z] He £59 &7 (environment) ©)2kal FF Ut

Fol oJtol A = WA A koW NameError o2 7 LAYty of @A) A 27 b 25 32 0]
, L o] E o] AFEEH = Al F o o} 2 AAH A ¢F2 A M4 UnboundLocalError 9] 7} &A1 gy

r

. UnboundLocalError + NameError & A B S 29t}
o o g A7 A4to] 2= BF U2 ool 4] A Yol dryE, T 5 ol A T o] £

olmtol B r2 @ @30rdrd TR O oo [

0= 2
= - ju
A EFS7HE7E Aoz HFFE U ol A2 d45 7 Holl EFA AgE uf ol g = o]o]d
Suyth o] 732 B3 t) Jho]#eof = A A (declaration) ©] §li1, o] 5 A4 A4le]l I = EF W9
HolAu Dol 4 Y= S gLk 7= B2e) A M5t BEY e AR oIA o] E A2
A2 gtotop A4E 5 AF Uk,
oF global o] 5 YolA U, Fod A A A3t o] Fo BE A2 A o] F &t (top-level
mespace) ol A2 A2 7Hel71Al Utk HAH ol 5 300A oS AATHE AL, A9 o5
& 3E = ZPsk= B8 o5 X A UHF °)F 7 EE builtins & o5 37, =
A gtk th A o] 5 wxto] WA AP UL A 7]0A ol Fol LA X fo™, Y ol &
e AA global & 1 ol5< AHE3H7] Aol vrehof gtk

o g
[kl My oz

o N o

Global & 2L B2 o2 A7 A4 2L ~nxE AEUTh A% W4 A9 A A7l A
SelA 2327} global £ EFATHY, L AR WEE AGow

nonlocal B g o] §0] 744 A7kol A Se A B4 2mmo| A ofv] A AW o] 5L el %
2 PEUTh BHeF ol o) o] EYAE §4 £3% ofTel £ rhd A3k Al el SyntaxError

o~

250 o|F BN BEO AL YEED w) AFOE B HUTh 23YE] W BELS G

Zea A BEFexec() Feval () 2 HAGHE JAAE S8 o5 A4 FHE A5 UL S8~
ol ol g2 AHE et BT A= AW MR EFYULE o] xS AZHAA F2 AF W4 E
Ao o] F Tl A ethe A2 Al stae olF A4 A S wEUth Sd 2 o
olF T2 U2 o ERE dAY e 7t Ytk Sl BFolA Bl o5 a3 xE Fs
EFCzAREULL A ESSY ZE 8502 FUH A F5Uth- o] A2 A=A/ Al o] E
TAg 2deted o) AEo] g 2FZ2E ARREA FEHZ W2 AUk o] ALt 22 Aol
AadtE SYdyth:

class A:

a = 42

o
Il

list(a + i for i in range (10))

4.2.3 builtins 2} x|St=l AlsH

CPython implementation detail: AF-2 A= _ builtins_ & AX 2] X Dofol gt}; o] AL 138 A
AU W o B B7ke e WAL 4L ABAE builtins BES import 12 1A
o= REE AR A F4 3 of Fich.

cgse Aus ABE U ol B0L, A A o] B 7
W RAg U ol 28 9A el R Ee o of F tHFEA)
AoF,  main_ EEO Y& ulE_ builtins_ 7} WY
ml&=_ builtins__ =builtins 2E2 9Avig o st

o

o]2 bpuiltins & X3 To
¢ 259 9427k AR E Y.
2 E builtins o2, T}E 2 E
=

.

(B, O3 ox,

48 Chapter 4. 4l oGl




The Python Language Reference, S A| {7 3.8.20

A Aol thal] o] & AL A3k Al o] of 2t A Al of] o] Foj Yt o] A R 22 IE

7H2E 23t A S3dth

i =10

def f():

print (1)

i 42

£0

eval () Ftexec() & e olF AMS AT AT A e 2 Aol JFUTh o5 TS24

Xl@‘ﬂrﬂa‘ °l& Z?Joﬂ/\i AAE ¢ Jd5Uth AR Haee 7HE 77kl 8 o] F 3 3ke] ok e A Y
) Freval () Folle AgHR A o]5 S AFAT + A= A=

FojAd

4.3 o2

SEEEEIREEER
ZAE A Aol A e

=
1=] o = =
F=EBES SEToH

242 Aelsh7] 919 = B o] AuA Ao 5EL Ar SaAUTh o2l
2 © Ut (aised); £ 212 7= B o]} 44 oz Ry
e

EFAA e A2ld 5+ dsY
ol AEZ e H = AP AL oA H (022 et 2 Z22)E AT o & ot sholx
2R2IWL raise o AHRA BAA SR oS dod ¢ JFUTE o9 Al 7= try - except

2oz AAGYLE 2 BEFNA finally 7+ A 2] (cleanup) T =5

A g3t Ao] ofyet b I = A & 7F et 18 A ok AP th
vlo] W& of 2] 2} 2ol “ZZ (termination)” 2 A S AF& 3 t}; o)l @] A 2] 7] 7} H 7} ¢
AL, B2 A A S AET = 3 Z]‘:’P Oﬂﬂi-/] 'd"] S A Ak 5ol Aufj st
AU EAY ZE 2742 A5 A A ZA 7] = A2 A2 duTh.

AL 7t oAM= A=A kS uf, de|ze|ej= =219 A

o
Eolztth T 3¢ BF o9 7} systemExit ¢ A9S A9 B, A

F.& m'\-‘

|

o] w2 Q14 g o,
o9t Fef s QaTiE TRYUTh except AL A28 ne] Feoho] meb APk Q2E
o)t 279 w2 ZeAE el Ak Futh AAHAL WS SN 5 9T )9 Aol Ao
Be #7449 AR E 3 5 dEUTh
B3 o8] v A A 3ol ¥ APL R 7L btk 1 o -2 shol wie] w o] Wkl wl A1 glel W=

wal: = 15
T 93, FEE o WA Bz oA A E 5 9le T E= o] Aol o EshA] Topok Pt

AR try T oA try B, raise T oA raise Fof thdk A o] Al FH U th

Lol @Al o] s ulgoll s FET RE] AHdH e A le SAA 37 etk

4.3. d|2| 49
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CHAPTER B

o|mE A|AH
@25 o g Told BEE QT oot meAAE i 0E RE) 9 A S| g AT
AL QU impore 2 ALE AAE Ao rlE 1 S Wl AW, AT WP opy Uy
importlib.import_module () Z2 &4+ W _ import_ () E YT E FAE do7|=0 AFR
2 4 9%tk
import B2 F 44 QAL B AU WA o 2o] el 7t RES L o, 1AM ATE
Alq 2520 o] 5o AAFYTE import £9 AA 42 AR AASE __import_ () TS
TE3te 2oz Ptk __import_ () o ¥FE g2 import 9 o] F I A A4S =l
AER UL 0 2

] o] 2 o1 A4ke] HBHat Al LA | T A= import B2 HA| L.
[e

__import__() ¢ &
NS AZEGFA Y o8] /A (sys.modules =

X
o
i1
rlo

kd

i

I
L0
j:l
i)
Y
Fel i
v
1)

kd
i

dojd 4= Q7= BHAI R 24 import 0] o] F 94 dA4t= U

import ol A o), FF W __import () ZFEEFUth SXE A2H S T S8 THE WA
U= (importlib.import_module () Z2)L _ import_ () EAIRSIA g dxE IS +d
3t7] 98k AHAL Y] R S AR S S U T

BEEo| AL dXE D uf, gl RES AN, AHETY, B8 AAE e, 278FYh
whef I o] o] RES AT 4 YithY, ModuleNotFoundError & 4o fUth dfo|H e 42 E A
A7t S22 o o] F 29X BEE e g A =S AU o] ABE2 S Ao A AW et
oAy 712 &2 Tl 8 H L F4E = AdsYTh

W 3304 WA JEZE AAEHL2 PEP 302 o] F A BAE 43 FHIESE AAE JdF YT oAl
FEAHA YZE A= -AA YEZE A 2H”lo] sys.meta_path 2 53] =EFH Uth oI 7)o

ulm%li‘;
JE

4
é—\l

t] 3, U] o] E] B (native) ©]

I types.ModuleType & HA|

7] A1 &) A Dol FAH AFUTHPEP 420 & H A 2).

Fo
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5.1 importlib

importlib BEE YEE A2WH 4T A3 AT TR
importlib.import_module () = YEXE AAE L5 3= 3o _ tl
7, o] 78 APIE Al 23Utk o AA 8 YL import1ib }o 1E g AHYAE %‘iff}ﬁ/\l&

5.2 17| X|(package)

Shol 71 e @ 44 RS BE AMT 2T AT, BE RES BEo| 5ol o] CLb 1 9] ThE o
Sos SAATLAS SER0) o FATh LEE £ AN 0|5 ASTLE AZHA 9,
sho] W2 3 71 4] 2= g S 2 sy tth
AAAE L A e e ek 7T 5 AAT, A7 A% R0l HAA AR 2R &
Dot Ponz o w5 % 24 1ehz o 54 Lofok Tk o) £A2) A4, O el 29} 53]
ook MR AT AN 5 ASH QAR A, A AL ASHC R 251, 74 &
HERERWoplg A8 AN A% FAE 5 Ak
RENZIAZF EEESE A 7|t Aol T8 UL AT EE EEo] 7] A AL obd Yt
2402 38, Y| A= EEF ZTRY ZEJULE FAFLE, _ _path_ AJEFREEXE
e EEXR 'ET‘CJH7]Z]E‘I4%%‘4E]’-
RERELZ o5 dFUTH A B 374 o] 52 E‘ro]é"iﬂ EZFOEYRE N2 EHS e, BB
) 7] A] o] 5 A (dot) & 2 FEFHUth 22X sys 2t Bl BEEF email o2t Bl 7| A 7t
L 4 &Yt email 2 THA| Al H 3 7] A] email .mime & ZE3, o] A H 3| 7] %] Yo] EE email
mime.text 7} Y2 5 dS5 Yt

5.2.1 X33 17| X]|

sho] 2 3 712 5572 37128 ATk, A7 5714 2 ol & §2 714, A7 A7) A £ sol A
3zﬂzﬂﬂﬂzwdﬂa%aﬂmﬂ1ﬂuw»@&mﬂ1 BE _inic__py 32 7l o
Helz raRYT A7 47147 dzE | HAH R AYH 3, 1A ]

If‘

AN
"
3
-
o+
e
‘~<
9
o

= uj A
ASj s A7 S A9 1% 500 B EE AARUT, _inic_py FAE OE BEE
A 5 e AT 2L ol W TEE FAT 4 A, ol M YEED 1] 2 Eol F A o= RES
Z719eh
oA E 5o, b 22 LA’ vl X = 2 9] parent 37| X2} Al 7S] A B 3 7] 2| & A o] Foh:
parent/
__init_ .py
one/
__init__ .py
two/
__init_ .py
three/
__init__ .py
parent.one < YZESH parent/__init_ .py ¥ parent/one/_ _init_ .py & BA|ZF o =R

APt FolL parent.two & parent.three & 4ZXEE Z}Z parent/two/__init_ .py
9} parent/three/__init_ .py £ A3}
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of

B g} 7] 2] 2] A B 3] 7] A & o] v}
L EAEL zip P oY U E T L} 3o 3 o
th o] & &7t 7| A= LA A~ E o A A 2}

A = FE JdFUThE FAAL IRl M REL TR

{
i

L

o
£
o rfo

>

Ir

30 N g9 T O
it

It Hom oz H Sl
o m
O,
ox
|
3
2,

N
-
X0,
filo
4
oy
0,
K
[

_:Lr

A7 A= __path_ o]EERER AWHHEQl 2|AES AHSHA] ¢
< AHgske, 1417111 HH O YEZE Ao 27| 1 )
ys.path) o] ZE27} WF o 57]4) S A AAE AFoR
k7| A 9] B¢, parent/__init -PY vhd o]
ent 7 EAE 5 9, 474 Zeohe x
Z 0 Z parent/two 4ol § X 3}HA 9%’3 T AE
Strt Q2 E 2 wfjube} H 49 parent 37
2t 3712 2] 4L PEP 420 & #2314 8.

SUTh jAlo] S8 o]g]
AR (= 239 5714
S5 gy

0]

O oY ® 9

o)
Q
s od

o

r
E
i
£
%
o
al(
of
M
X
N
ﬁ
i ¢
f
n
L
;@

O ofNrfo
o

ol

5.

w
oy!
>
=

AAS A ZsH7] f6l, stel W dxEd BE(E 3714, ff}x] gF o] =of ol A Apol 2 F 254 ¢krh
of gAs] A+tetd ol 5 = 42 & Ptk o] o5 import = E Xﬂ*Q o] 1A, importlib.

import_module () Y}__import_ () T2 ALH w7 A FH Sy
o] o] 1:]—1—5 A o 51‘71“°ﬂ/‘1 /\]'&54 o, B REE 7t Joz2 FRA A2 + 3
FUth o & §°] foo.bar.baz. ©] o, Fo]d-& WA foo &, AthF ol foo.bar &, WFA %

©ZF foo.bar.baz & YEZEIHL /\]EEQIJD]— ok T 2 EV} ol stuet: Ao diotd
ModuleNotFoundError 7} 2A Y o},

sys.modules

27 U,

ArxESI= 5 BE °] 58 sys.modules oA 23, ek 9T S| 3ho] Y2 EE WHE3= 2 F
olx, ZZ A 2= 4xH Yt A2 ZEo] None o] ¥, ModuleNotFoundError & 92 7t} whoF

B o] Fo] QriH, ol ML BE A4S A% AT

2=
sys.modules & 227|7} s &g Uth 7| & AA & Sl G RES 3t ot A = A THTHE R EE 0] o4
I REA R FRE FASHL S T U8B E), AT o] 5o EE g A E FR3S A, ok
AEEM spol A0 2 BolF 1 R E L OhA] A5 B U 7oL None & YT S5 Y, oHE
ol Z E uj] ModuleNotFoundError 7} o] UEE w5t}

r
rl

f
o

25 A7)0 0@ 222 §A BT, sys.modules o A FEL FEE B F oA JEESUF B
B 271 28 7o) oy A Boll #2150 oF gLtk ol importlib.reload () & 2& 2E AA S
AAFE L, e REY BES A ARl A BES 8L T 2718 o
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5.3.2 1}Ql{(finder)2} 2 (loader)

E’_‘fai'ol sys.modules oA QAT R oy RES ZofA 2
HUth o] 22 EZ2 F /Y /NP E AAEE +AAH s

7(]-/\101 A3 Y= TS ALEE, TR o] BRES 2S5 3

REEFTHEFAAES dEHPFL EFUY- 8 I RES

o}, sholt] o} = 0. ghelne] AL
AAs= AU, = Qg o)~
2 gohn dehd g AAS B

(

lo] W& ojg] 71A] 7| B ol E3 X HES T2 AUt A HA AL YF REES Y=
25 4= 9101, F A A2 T2 E B E (frozen module) & 91X & 24 4= YA, M HA A2 BRES YT E
Az oA AAFEULH d2E 42 = Y A" A2 vzip LS 77 = FAEY HE YUtk
IS URLZ AEE == ASAE, AAAAE = = A9 A2 E 32 = d5 Utk
A2 E Aa= 4 7HssiA, 2' A B9 E i) f8] Al 3 E F71E = sy th
A= AAZ RES ZEIA = FF UL FAX | FY RES o A2 ES} AHA JRHES
8F8t BE 23 (module spec) & =8 F ], AXE A= RES 2T ] o] A& AE3HA Ut
O Ade gduet 2 2 EZf tisf & vl AHM| 3] Ageted, dXE FAE &3] 95
AEA Mz AES HEL FEIJE=AE iﬂ’%“%r/}

HA 34004 A o] AL o] Mo A, 37 26 & A H SSFJAW, ojAl &= 2H & 28311
AeRBE IS EHFULY JX2E &5 267} obF *}ELF»] 71 =SR2 82 24FH Y U
5.3.3 & Z E = (import hooks)

YEXE A= 4T 9

B4 E e AAN G 2349 AU S QEE T mporthook) I T F
E Zo| 95 Yth: vl el £ (meta hook) I+ YEE A ZE £ (import path hook).
=

HEel =L JdxE A9 AL, sys.modules /A X3 E AL st} A X E 2 g Eo] A2 7] Ao
TEHYLH o] A2 vE F O] sys.path 28], 222 B &, Y BEES AAYE 4 A Fych
thZ ol et ol, B -2 sys.meta_path o A} 3}l AA|E F718t= WHOE 55T 5 UF

AXE FE T L sys.path(ZF-Lpackage._ _path_ )X dHZ, AHH A2 FES W= A A9
TEHEULh thRoll d¥otxo], 4XE A& F2 sys.path_hooks 9| Al FHES F71et= WHo=R
TEE T AFYLH

Fo] R o] 59 5L sys.modules oA 2Z F gl o, 3o ML sys.meta_path & A=,
“ﬂE} BE QY AA 59 F5S XA lF Ut o] Il Fe] Fo o] 59 HES AP st

< find_spec () gk o159 vﬂﬁs%
BAE, (B 7]' SH E}Z (target) &
o
O

SR ok S, A G AAE WolEA T} o] 2, AX
2 = ﬂlﬁﬂﬂﬂﬂﬂﬂﬂ4&ﬂ*

et A= ST FojR o] 5o BES %
AF U

Wb e} 42 Shelu 7k F ol 4 o) Bel mES AP S 0 Ak, 2o A E EAEIT 28 4 )

ot None € B8 F Utk WeFsys.meta_path A 2|7 28-S 28 FX] £l BE9 Zo =&3514,

ModuleNotFoundError & 4o lUth WA= g2 &L 1y A 7] 1, 01_u.E TZAAE
l__?j—ql:]—-

WEl A TS £ind_spec () WASE F LA S A4 TEY UL R WA AL BE

443 A3 o] = (fully qualified name) O]HD}, o| & £0] foo.bar.baz. T+ HA| O]Z}‘_ 25 AA

A AR °“EF4%MD} A9 ZEo] B¢ F HA QA= None o] Ak A B ZE o]} A H 3)7] %)

o

4% = 0 A R A48 _pach_ o=eiE gguh u}oka@@_path o=
HEE A28 4 glod ModuleNotFoundError & go iyt Al HA] < Z]—h o] ] EA8e B E
AR ], H ]/ﬂ 2@ gdo] gtk dXE A|2H f_)_ ThA] 2 E (reload) & wf vk B} 212 A3 o)

=3 dxE 2ot oz W B3 = £ dFUTh o Sof, A REE o] o} F
= A °UIT/P"’ 3t ulf, foo.bar.baz % dxE s, dA 2t WE A2 91 Y (mpf) &

U
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o] )& mpf.find_spec ("foo" None, None) £ T &34 HAS dZEE P} foo 7}
PEXE 9 Zof, vlgt AEE F HA FA3NA foo.bar & YEE st=0|, mpf. find_spec ("foo.
bar", ma_p&h_JNm@ EE%QHQ— walmrﬂMJEEwiﬂﬂmaﬂgmﬁ
find_spec("foo.bar.baz", foo.bar._ path_ , None) & Z&34 |

od H et AE RIS LA H A ZET ALF UL o] JXEEL F HA AAE None ©]
obd Zlo] & &4 None & 554 Ytk

Heme gy UL ez uES dnE }% e o,-;z, Shpe gz e 7= o A
H2 UTHE 4 = 74l shol o).

WA 34014 W 7: el A= 5HIH 9] £ind_spec () WAEZL o)A X E £ind module () & AT
Ut} W7 glolx 27357 = A w AZE A= 9ol E 7} find_spec () & FAFA] FH-S wjjwt
find_module () S A&t}

5.4 2%l(loading)

B 20 HAS Y, GEE AAE WES 2T TACA) Y 2HE)E AF T 47100
QEEo) 29 74 5ok Jouhi Aol ek vk 9 10 gy

module = None

if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# It i1s assumed 'exec_module' will also be defined on the loader.
module = spec.loader.create_module (spec)

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

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
# unsupported
raise ImportError

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

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

2 T 28 AR Apapol] F9] 3 o F Tk
. TheF 0|7 o] 0] RE o] sys.modules o JThH, JZELE oju] 14 BeiZ ALch

e 27} RES A3 Aol EEL sys.modules o A}
(AR8 T2 AP A0D) ANS YEE @ 5 97 W2 dules o
24 F o) Aol Al gle A7 (recursion) S WA 8kl H A Aol o2 W 2HEE AS
Syt
=] .

s =l
HEdow wum LB AN dorslo]
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ofgk gt o= AT REX A} sys.modules of ol A H = 2|29} i) g U th
. RE ol WSOl AA W, b AWE /] Aol 9] A4 oA RotE Fol, JEE AAL JEE Bl
EEVEIHEES AATYUTHH Y oA Z = o o) A] “_init_module_attrs™).
C BE QYL 2Rl M BEC 0|8 B0l ANAE AR £2UTh AL AHoR 2ol
AdE =, 2671 o8 Z o] o FA A A oF sh=A 737@?:}14‘3}-
» 29 F W5 ol A Al exec_module() & AEEH = RES YEEL] o WEAEH &= Zlo] opd & QU
ey
HA 3404 W3 AXE AJ&"lo] 7% Aol Hieh 269 A& 53 ZHyth o252 Aol
importlib.abc.Loader.load_module () WA Z oA 3= 5}
541 2O
25 Eos 299 ZAFA s AUtk 2E A8 Jd=xE F }— st Q1ztE
importlib.abc.Loader.exec_module () WA EE T &34, /\E‘ﬁg‘@}l?_ AR 7 AEdg Ut

exec_module () o] EHFE 2 FAE YL
2O 0es e 27 2AES BEH} Gtk

e Wk B Eo] FolW REMA REoUSAHoT 25 L 3Fo] ol eghold, 2= ZEY
F7Hmodule.__dict__ oA Asdsof g}

=
= =1
H7F 2 ES A Y32 B3, ImportError & Yo Aok sttt} 1A W exec_module ()
Al

.
o

-
[}
)

B2 Ao, sl 2= 22 AR YUtk 1™ B find_spec() WA EE 207} self & 4F
g oS B

EE EC —‘5 create_module () HIAEE FLHTOZH 2Y3tE= S 2 E AAE == Ao 7
A % 9] wu—awqﬂntﬂ/Nm&%o%ﬂzia%A%gaaﬁﬂ%%a%uq
create_module () 2 B& AA Y olEHES HAAFT I8+ g5 UTh WeF wlA =7 None &

=939, dxE 4 Z}% "H BEES 222 B YTh
WA 340 =27} 2HQ create module () HAE.

H']ﬁ 3401]/\1 %%Z load_module () Uﬂ/\ﬂE»‘L: exec_module () & Eﬁjﬂﬂ %\41, ?:IEE 7‘% _]_7]_ E%Q}
% 3 X (boilerplate) o] o] 3 A A4S F .

ojw] 2A3te 2HEHY] T#HE A, JEXE HFA+£ load_module() WINE=E7 EA L,
exec_module () & FH3}A &A™ load_module () & AFEFYTE SFA W load_module ()

H A H PH5Uth 2= Al exec_module () & F3 3 of gt

r{o

load_module () AN EE RES “ﬂé}L ol oA AF3I ZE FE (boilerplate) EY 7] 5
T &l of vt ?JQD} T2 A ksl B Zqi’kEl—Eﬂ FHAN A S AR
o TS sys.modules o] Foi3 o] 5 & AA 7} olu] 2A51W, 26 = FH=A] I AAE AHSS)
oFFUth (1% X kO W, importlib.reload() ©] Qﬂ}i F2eHAl Al Huth) weFsys.
modules o] o7 o] 59 BE] glow, 2o+ A EEAAE 511 sys.modules o 713
of gty th
o AT e AALG e W 2HFE 2SS A H6l, EH 7 RE ZEE AR5 Aol ZE o

sys.modules o] &4 OH oF st t}.
. B9k 2 o] A3}sHY, 20t sys.modules o 419 T BEES A ke, Ushe nEUE
A AN, 2EH7F I RES A A HoE 2 53 Ao vk T of ghTh
WA 350 A HA: exec_module() ©] S YA 9 create _module() ©o] AYHA $od
DeprecationWarning ©] 2HA) g T}

=
=
3

? importlib 7 &-& ‘?}EP e AR Aok 5tk thAlol, sys.modules oA 2F ©]
o HAL B JEE ﬂ ”%01 sys.modules o] gl A& vk = gk 29Ut <]
Shol A 7@ o) A] 5 A etk 5 A ekFUth
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B A 3.6 A

ImportError

exec_module () ©] Y5 A T create_module() ©] AL A o

Mmﬂi

542 ME B2 E

ol"d WAYZLLREE (& 01, importlib APIE, import Y} import-from &, W3
__import_ ()) ABH BREo 2T HEE%ﬂﬂiﬂﬁé%$EE§Qﬂ%%ﬁﬂﬂ$ﬂ
AYth o & S0, 3 7] A spam 9] /\']E B2 E foo & 7}A| Y, spam.foo & Y ZE T T o= spam O]

ME REo] AAH o EBHE foo B 2/ FUTE 087 2L U H e 2= 5 o] kT FATh

spam/
__init_ .py
foo.py
bar.py

r[o
N
il
tjo
kel
i
o
kv
o
i)
>,
Iy

83 spam/__init__.py 7t 2

from .foo import Foo
from .bar import Bar

I8 o237} Zo] A3 spam BE | foo 2 bar o Ul o] & AZAo] doj gt

>>> import spam

>>> spam. foo

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

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

sho]#e] o4t o] 2 A FANA B 099 AT B 2 92U AT ARz AT E
A 2Elo] 2 A0 7]1—%]‘4@ Bulo] 2o ]2k THOF sys.modules [ Spam O J} oy
modules['spam.foo'] 7} YW (19 YXE o]F o AEj7l 2 Uh, Hell I+ A2 = ]
ol A= 29| foo 01_1’/] E7}ﬂo10k%h/]r/}_

543 & A4

YEE AL YEE FA A REN D IR AHES AL T, 53] 21 Aol iR e
REREY FEOIh BE 2H EAL o Q¥ E #Y JHE REEE st AYUt

QEE S adS 4S5 A7 JEE AL 74 2452 428 4 A5 UL A S S0 BE
29 == 5ol e} 1&‘% Ashs 20 el M 583 AL, AXE AVt Y FF A4t
(boilerplate operation) & 3 & & Y= sh= A YUt EE 230 itk 2H7F 2E A dS A
HUh

BEY AL BE AMNY _spec_ AEYHER wEFUL BE 27 g thE A AL

ModuleSpec < H/‘ﬂL
B A 3409 E7}

AR 2YSE 5 2t BES AYey] Aol BEY 27 o 7|24 24 5E AA ] o

__name__ 9EZREE 25 A3 AF3H4 (fully-qualified) o] 80 & A A% o]of T}, o
o5& YXE A&F o] RES 7 D 5H (uniquely) 4 8h+= t] AH&-H Ut
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__loader___
__loader_ o|ERELEEL 2w JEE ARV AT 20 A2 AR ol of ek
o] A& F2 91 E 2 23 A (introspection) & 13+ Ao A ¥k, 271 ol 2Eo] 3AH J5EL AT
2071 Futh ol & o] 2H ¢ 2de HlolHE &= 2ol dFUrh

_ package_

29 _package_ oEelREs WEX A4S ook Ptk e £AQelolok e,
__name__ % 22 3 5 95 Uth 250 974 W, _package_ %L _name_ OE
dasolob ek 2ol 51717 b, A4 ol W S A AT, A 5ol
R0 5729 o] §o2 g ofof Fuith B AH S &L PEP 366 S FE A L.
PEP 366 o 95 o] 9150, ¥ 9l BE o] A HA 29l 4o) JEE=E AT W, _name__ Th4l, o]
=2 REF AR spec .parent 3} 22 Y Aoz JdH U

WA 3.6004 HA: _ package_ 9] o] __spec_ .parent I 2L Aoz ZIhH Yt}

__Spec___
__spec_ OEPRHEERES YZE S u Al E A F

S A A3 s A2 Qe =g E 7} e
D}- SH71A] Al 2]+ main_ 4],

o]
_ package_ 7} ALY H A ko, A
A 340 F71.

M 3.6014 WA: __package_ 7} BAH A o, A EE __spec__.parent 7} AFSH
Ut

_path_

gol M7AE (B B o5 w7, BE “zil«l __path__ OJEFFETFRIEA] A ofof

‘0‘]—]/]1;]. 7re °1EJE%‘:'°1°1°F6P% ], __path__ 7}H= 4”]7}%4A3@?JOIE1HH°]AQIQWE]-
Wk path_ 7} u]o]9lA grhw AR A £ AL AT e __path__ 9] o]
B3 A8 8L obelo] gk
7127} obd BE-E __path__ o] EE|FE7} glojoF Fh.

__file_

2 AR ook FUth _ _spec_
2 o T up7tA 2 A8
—C%Oﬂ None ©. 2 A A Ut}

AR, o] o Ee|HES] ghe Aol olof FUTh YEE

1:! ok
= ol dlo] B ] 1*01]/3 REHRE)  file 2 AAFA 0}24

S

2

A

ghok  file o] AAH W, cached Al A st Aol A
oKl 4 o

A gD E e 3

_file_ o] A= A & UHE,_cached E ARG = Ao AT+ 9
AlYge] L= o5 "4]9]7“%1 h
/\}*"“?3141‘4 A BE 7t 7
ool Aol A7 A AT

m,d"“L

5.4.5 module.__path__
Ao 2, 259 _ _path_ JJEFHEV}JOH, o] BEL 97| X Yt}

7142 _pach_o|SeHEE AR AAAR U ASTULE JZE A3 A, Aot
FARES AAT AAEY 552 ATt HolA sys.path & 22 7|52 Z5 Ut A g
__path__ = X% sys.path R} A& Z A 9] E’%’%"]ﬂr-

__path.__ =& }°ﬂ«l ol E oA g vl Y-S AF YT sys.path 3} 22 5 2 o] 5 7] 2] ]
__path_ A% HALHI, H7)A 9 __path_ & @3 5 sys.path_hooks (of A A3t

el 9 AL 22t h
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A4 _init _.py 3t NAAY _path_ oEFRES AFFA} AR S
PEP 420 o] 0] o] F7+ 3171 1 & 7 She wqo
297147 _path__ £# SEWE EPSHE __init__py AL AFTL Bas} gol ABUTh
QEE DAL AFOE o8 TR AAANE AF__path__ 5 4

5.4.6 2= repr

NNRAOR, BRE HEZ AWt repr & 20 5 UTH SHAIRE 919 o] ERRES T BE A9
A AEol wet 5 AA Y repr = F H BAHLE AT S FUTH

BEO 28 (__spec_ )& 7MW, X E A= 21202 HErepr & eI AT YTE 27 0] 4
AU o] glod, X E A~ BEAA AFTEE AEE 7|2 repr & T FYTH module.
__name__,module.__file_ ,module.__loader__ Srepr 2 YHO 7 ALL318] 1 A|=35F=d], w}

A AR | Rgoz Aoy
A4 e A FAL o 5k

e BEO|_ spec_ OETHEE 7AW, 230 9l A HZ repr = WA Y} “name”, “loader”,
“origin”, “has_location” o] E 2] HE & o] A-&F Ut}
« BEo|__file. OJEREE /AW, ZEY repr o dH = AEHUTh
e EO_ file_ OEZREE 2K gA| T None ©] o}d __loader_ & 7FX W, 21 9] repr 0]
25 repr o] FE AFEH YT
e 23R ¢FoW repr o] EES _ name &
B A 3,404 WHA: loader.module_repr () 9 A
Azatel & g A% o] AFEFH U T

vhol A 3.339] A TS A, HNA A s
module_repr () WA EE TEA 2E repr & W5

ful

%

o] H A E AL o)A RE repr & W= dEE

S8 A%a7) Ao, et AojE o] gow, 2rje)
Yk 81A T, 2 A = 3 A = 9l o

5.4.7 F|A|=! H}O|E BE 255}

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

apo] W FEZF S A] 71RF A 3D S A Dok, A 3FL- v e | o] 8 thAl o] & ahd o] g
HAE AZ U Al 718 Lpye stdoll= F 7R MF o] s Utk A AR (checked) 7 ¥ A ALY
(unchecked). ZAAME S A] 718 .pyc 3L A%, slo] M2 A~ LS A3t A A E ANA] I
A9 s Aot vl ste] A FA ] FEAS AU ALY S A 719k A A] skl o] FasHA] b
Aoz e, sol e A stdg oAl A st Mz ALY A 71 A A 9D S R Y T
H] ALY S Al 719 cpyc 3t D 9] B, stol W2 e8] A g o] EAE A RS TR ZF ey o
S Al 718 .pyc 3L +EA FAFF A2 -—check-hash-based-pycs S 12 A€ + 5 Hth

WA 3TN A WA A 79 pye 5HAS FAHREUTH ol Aol Shol AL whol = T E A A9 Bhel s
Wz /) s A AgE o
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5.5 A& 7|gt el

el A AFHME o], o] AL ole] /)% WE A2 AT ES 27 YL Vth o F s, J= /w
s}olt] (PathFinder) 2 B2 v, 42 dEel 59 B2 gu gt Y= 4= & d4FUh 7
Az AEE BES 2 22 QU

AR NSkl A& WS Yz E S Hol thslAE ok Aol Uitk dAlel, 2 32 A= S
GAE A, 44 TA A A2 A el Rt P okt A= Ase Bu e BAN P

A% A= TEe] 78 Qe Y ALl N BES Fi A d RE AL T A%, o)
2 42 E (py 3YE), stol 4l vho] & TE (Lpyc FHAF), FF ol H el e (o & o .so FAE)
922 54 IPES APtk FEOIHH Y zipimport BEY AUS WOH, /B 3=
A=e) A& of BE 51 (F ol Heiel T AT AF) S7ip FAER R 2 FUTh

Az Aeel7 b Asde 92 ALY Bt 95U Th URLY Hlo] e o] 2 23] 1 2 4G 2
A48 % gl ol | 9 A = Zhs g ok

A2 W AT AA Fs e A2 A=) §3L YD AL 28 5 YT S b
T} ABT o 5o, EYIURLE A= =22 Adat Aok, Yol A 252
HLHTTP AY S 2 52 44T 5 A5UTh o] & (2B olol ] st 2E22
Adshs Az e gold & EdFe, 9ol JERES A8 2HE Ax o AgguUTh

A3 2: o] AAT Fol e AL BF sholtiehs §018 Agshed, ve J2 shold 9 4=
2= e 5ol o] Bhs ol B ALEHA TR G LT o] F FFI AN E e FANA 2B R ESS
A AL YEE AR A W £ B4 02 75T AR o] AF o] M BHA th2 ke 2L /]9
St o] L Fh 53, vEt A2 sttt == A2 Aol AL, sys.meta_path

942 53 Sol gt
o], A2 dEg SAvs J2 AN shelte] T8 AA U, A AR A 5HAE I} sys.
meta_path 2 HE AAS W, A2 A= sl ve Ade A8 £E5 A Y]

*

AR 7Y =X RAE AR QER 2 AARE sto]lH REH A E F ZES= AU
Atk i FE2o AR dEg = 5 Alag JAE 7He] 7| AR o] Z o2 st E d 8 = syt
HE A2 SIHRA, 42 7|9 91T = oAl AH 3 find_spec() ZE2EEZS FAF YT AT
BE0] JxE AE A oGA BAF I ZRES =X = ALEupo| 2 =d AHEE = U= F7HY 52
ATyt

Az 7l 3oy = M MY W E AFS T Y, sys.path, sys.path_hooks, sys
path_importer_cache. 71X 2AA 9 _ path. SJETHE EI AL AL o]|AEL IdZTE

AAE AxHuto| 28 4 e F7H] e Al oh
sys.path & RE3 7|29 A A& AFste £ALY 55S 2Tl PYTHONPATH 37
Wol ol 71x] AX 9 7d EA /| REFERHE 27)8P UL sys.path o] Y= dEFEL 51
A 2d o] e g 9} zip YL 71 7)1, aubel] A Ao RE A AHEE £ = “FALE(site
258 Heb g she)d S 9lewl, URLOI o o]l o] 2= 23] g2 sys.path & A4
FutolEG R Qlojop Ut thE B E 2 FAIPYTh Hlo] EE Y A A A e s wold]
Sl o8 28 g Yth

A2 71k kel & vl g
find_spec () WMIAEE
path A= AT 24}

,d
S
il
o
ofl T,
flo &

N
Az AW st s 44 gze B
(PathEntryFinder)E 254yt =
ol sai) T2 AT L A 5 AT,
o2 vjgsh= WA E HEFUTh o s
2oL, of A= o E ] A AT A eha A A 2 shel T 27
54 4% deo e dw dee sold o W AL 94 &N +RY L A8 1o
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[m

sys.path_importer_cache & 7JA] QEZE A A A=E 7|HF 57 1 A2 dEZE thA

@ﬁﬁi%ﬂ%ﬁﬂﬂ%@ﬁﬂﬁ

BEAEZ 7L QA e,
t}. o] BE=Z9] 7L/ﬂ§0i5a
A7 A=DIE HE 5 9l 7
ImportError = A Z 7|4k
T Y %Eﬂ/\P%
vlo] EE S 7t 3l ofF gy
UTF-8 o]} 1 9t9] o} 21 &
A oF g th

Tk sys.path_ hookS gAo] ol A= dE IRl E EHFA XS
find_spec () WA E¥ sys.path_ 1mporter cache 9] None gﬂ’ﬂ"}l(
AT T 58 & 71e1717] 19 vone & el #A o] A12] A% 5ol 7

ok sys.path_hooks o = ojx &t Az e 5 Fejlo] 4
-’4’0“3"1] 2EAESQ 7<45].7] A k2ol o= Z2EFo] ARSEHY
uf AH-E- ‘41‘/]'.

3 2] 2+ o] @ E 2] (current working directory) - ¥l EAE & EF AT - &= sys.path o] Y= T2
EYEH I gEA FAFEYULE AAE, A4 A ddE vt A 6HA ke ol HAHE sy
path_importer_cache o+ o}F & ZtE A FT 7(] 0}’\141:]- EA =z, A 2 71-04 gHEeg g = 7_1'-_1?_
Z3] wjupct thA] o FH Ytk AR E, sys.path_importer_cache o /\]-*‘154 = 7§E94- importli
machinery.PathFinder.find_spec() 7} E8FE A2 = H Ex1do] ol AA| &) 2 t]d

EEPEN Y

N
T
',

QW

e
il

0l T} &= sys.path_hooks o Y= ZE F
AT AED 24 N AR ST
ol & EHF A, ImportError & EAAI 2
Zo]l FolX AR JdED E YT A= A E T}l
kU %141; ﬁg\ﬂ—/\uo 7:]]/\91/]1;], gt%

o AmgL Fo] ARFAL(NE Sol, 3 A 2
o}

m o

V‘ ol £ tlo
i w3
< e ot
oo

RS
ok

[ﬂl 30 m}ﬂ UXE

rﬁl'ﬂlﬂ"oﬁ
‘o e rlo hu

L '1
m-@
— N
é—‘_‘
to
rlr
—d
>
i)
RO
oll 12 1
e o oy

o & Cu

’ }_

kU

30 o
fy |m
Le

il
b

o,
fu
N
X
ro
anj

fs

Y
O -
N O,
tlo oN,
4
0 2
i plo
]
)

=~ o [m
o e

R o1

Xll-m

b 2 o
nzlnljfg 5

>

g, S~

rlor_o,

a2

|

f_&%}l o

e (® e lo

7 e

annln

552 AR JEZ| 1l ZE2EEZE

E3} 271818 A7) A2 YEEES A Q8T o] F7 5|7 A o] ZHLE olupA|Bt7] Y3, AR A EE
-4’?.1‘31 = find_spec () WA EE F&&oF g th
find_spec () ¥} A8 WoLEY Tk G E Y 25| FA8) Fishd o 53} (Y% 15 D)
B2 RE. find spec () & gho] %3 A2 2ES) 252 BejFUch o] 23 F4 “loader” 7

ARHYUTH(E7HA <l €] 7} AU,

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

WA 3404 WA: find_spec () ©] find_loader () & find_module () & thAst=d], & t} o] Al
H A= 5t find_spec () ©] AYH A koW o] AES AT TH

ol def F= AE= v}t find_spec ( EH/“Oﬂ o] = 7H¢] H A ﬂﬂ"iE%%? g4 syt
ol A EEL 37 T34 u Zof o} T /\} Y Uth 3149 find spec () o] A2 A€z s}olto]
T, A A WA EES FAFH YL

find_loader () takes one argument, the fully qualified name of the module being imported. £ind_loader ()
returns a 2-tuple where the first item is the loader and the second item is a namespace portion.
%EEEEE%Qq%?@%ﬂﬂﬂﬂi%@%%wgﬁ A% dEe FHse
7k A 9dtE AP 23 A5 < £ind_module ( mc APk AT A=
find_module () Wl =& 23 path AAZ Ealﬂ AgdsUtd @A B2 F x50 A4
FARAEE 71 = Aoz ZIdig Y.

A& AED 3}HAHY find module () MINEE F2 AEL 3AH 7} o] F FL 7| Aol 2Ho =
oA sl AL sl erelA 7] Wl Eol 3 A\ H A5tk whek A= el 2] el o] find loader () 9
find_module () °] BF EA5tH, A2 E A|~®lE 4 find_module () WAl find _loader () &

s &)

3oA FE o)A, sys.path_importer_cache o Al imp NullImporter & QJJAEHAE ZH=
None & AM8-3t= & W4T Z21& A th o AA g W82 portingpythoncode & 2 31M &

pa )

o] ZFs vtk L7 A
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TR Q2 E A ARE QA AS s THE APIS Ol d%s F4] a1, &4 9 73

Fod, W __import__ () ¥E A= A2 IR FE JFUH ©] NS SH BE

Ao QEE Fo] FANE WA BE Sl H8E £= A5y
2

A 7)Ao A Al k= Al d2ES YERY
A i et Ao YEZEE e, 3 A J o2
HuUth A& S0, th= 22 71 A Wi A 7} Al 52 o

m ©

package/

__init_ .py

subpackagel/
__init_ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

subpackagel/moduleX.pyY subpackagel/__init_ .py BEFNA, t}2L FE3 At dZEQ]

Yk

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

from ..subpackagel import moduleY
from ..subpackage2.moduleZ import eggs
from ..moduleA import foo

Aol YEEE import <> E+= from <> import <> W2 ARSE g QAN A 4
AT AR 5 9 Futh; T o=

bl
i
rlr
n
rE
)

import XXX.YYY.ZZZ

TFXXX.YYY.ZZZE3 AT S 9= A oE v &

ek,
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5.8 main__ Of CHSI EE45F 1

main__ EEX dto|H o AXE AAH A S F-Jth Stol A Adgxel, _main__
REL sys builtins A ¥ A Z g A& of 2H 57]§‘r%1/]1’% 75P?<] gk, o] & 7hek= thEA,
)AL AHFA WZ EEZ HAFHA EFUTE o] A2 _main_ o] 27|35 &= o] JAEZEHE
AR e B2 b SISl L 2] R
5.8.1 __main__.__spec__
_main__ o] oj@A 27| FH =X wa},__main_ ._ spec_ 2 A A3 AAE 7% 5}1 None &2
AR 7= FYh
stolH o] -mFH O E A|ZSHH,  spec_ 2 Gt RECIUVIHIIAY RE AW o7 HAAFH YT
et _spec__ 2 __main_ EEo| YH Yz goly thE sys.path AEEE APt I &
F-Ter e et e gy
UM A AL oE=_ main_ ._ spec_ 2 None 22 AAE =Y, main_ S NAFE=u ALH =

AAEE A5 250l 44 1A 9] i E AU o)

ki
e 22 St} HlolE BT SRR 47 4

ol _main__._ spec__ ©°] &/ None 4ol FoJsllof gyt At I stdo] 7jeH o=
T e TIEFYh __main_ o 2¥FE 25 W B olH7t 228t -n A9 A E

TS main_ o] 9EXE Jhed EEC HSH L, __main_ . spec__ ©] AE3| AAHATI 5
g, ol EL2 A 2 REZ FHFH Fd oYLt o] AL if _ name_ == "__main_ ":
AALE A EZo] BE°] __main_ °o]F ¥t AL wj v AYE 3, GREAQd A2 E wfj= A3

A et A wWEd Ut

5.9 212l O|#E

XXX EEx7FJod Ay =4,

o

XXX * (import_machinery.rst) 2.5} 3] 7] 2] 2] o] E2] R E S vt & Ald-g o=@ 7}? oful v o] E]
29 g A o)A Y& B FEES AU A oF F Aot}
XXX 2ho] B 2] 2] 4 A 9] runpy, pkgutil 552 A JEZE AJAH A 02 7 “See Also” B IS Ao

2ol ofgt gk,
XXX _main__ o] 27]8}%]% thE B Eol o e 42 o Rojof R
XXX _main 9] 7bch28/0l el o] BN e M E F745kA (5 PEP 395 ) ALE)

T
4>«
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QEE AL o M 2B/ RE 4TS WALLUTE BAZ 4G o) Fol el AR AT
MRS A AT, H20) 5714 74 2 ok AL 4 YL F b
sys.meta_path & & F24 & PEP 302 o] 11, § o] & 3732 PEP 420 Ut}
PEP 420 & o] 3.3 o o] & 27} 77] 4 & =ML UITh PEP 4202 find_module () o] Bjeto =

[¢)

find loader () TE2EF IA| =YP 51U th
PEP 366 2 w9l ZEA] YA FA e YZEE 93 _ package_ oJEHEL] F7}of &3
@%ﬂjmﬁﬂﬂ
PEP 328 2 At} YA A Ao dEZEE =3 PEP 366 ©] 2= _ package_ & AH3A =+
Mad<= 57] of __name_ S & A ¢UFYTh
PEP338 & R ES ~3FHEZ AYP3= AL Aot
PEP 451 2 23 Ao REE X E JHE Qo= S F7H3Uth 2659

= AYES IREE ”Z}E F7171= AFUTh o] AL X E AJ2H
S, FlE o 2o Al I EES 2715 = dF U Tth
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=
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|
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=
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6.2.1 A/HX} (0[F)

Aok AEARE o] YU T o} B ol AL A8} 7|9 = AAL, o S AR

=
— [e) l
E A= o5} A4 (binding) AAES KA K.

AR 422w, oFE] 2 T AR UL o Bo] AR A WS W, e T 7
ameError o2 7} & ol gt}

H]-3 7] o] ¥ 41 7] (private name mangling): S} o] o] 543= A7 F Ay L o]t AER
A ZSEAL, 7 7 U T o) 4o e R EUbA] 9F o™, O Felf 28 v F ) ol & (private name) & 2 I T
HE7h olg2 2 5= AT ZE7HEEA7] Aol 8 U Fej2 Mg Ytk o] M2 T o] 59 gl
ZH 2 ol ES A Ysted, FHl2 o5 Sl L= EE UEZ AASTE, st BES S o
o], Ham o] 2= o] o] e 2ol A FA__spam ©] 53, _Ham__spam &2 HEAH YT}
o] < APEAZE AR E = A 2o Fad Ut WeE o]Fol SEH o ® AW255AE T
29), Aol Ao A 7172 E = AFUTE S 2 o] Fol BER W FAFH Jod, "I
dojupAl eyt

= O

12
Sl

fl

6.2.2 2|E{ (Literals)
stol e 2@} who| =9 2 H A} ole] 7HA] 54 S HBELS AAG Tk

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

Fold Y (RAYG, vho| 2, A4, A%, Bag) T Fol A ghe 2t AM L g
A Q.Q
o .

E] L . —

ek 5ok Base J9L 24 & dauth AT RS elE D 442 BA L

B e P 29 vlo] e gol th35k7] wEol, Ao clol e gk Hrh € P Th 2L
e ol ths) B A 0= e TokE (R2 YW YAEY 2 Fao] AL THE Foo] S uf) 2L
AAE QS FE 91, 2L g hE AN E AL SE YHUh

parenth_form = "(" [starred_expression] ")"
ZF o] YL RHY BRL, 20| 1 B4 B20] AE ke o] FUth BFo] Holx shie)
HEE X5, FEol FuUth 2187 god 234 BEES A G Fd4 o] gyt
W2 ge W BE AAE HEUL 5REL 2oy wjRd P del A 2e FHo AePUnt
& TGN FE2 22 AAY o5 0 2EA g2 = dFUh.
FZo] o o3 WSl A& Ro] ohule}, 415 A AAe] g wj ol ek o] 39 3 of gtk o 9]
=Rl FEUdU, 25728 % — Z @A A 235 Y= “ = (nothing)” & & &Het= A2 RS2
frbetal A4 DA sk QEFE O] Ao A 2 A= A T AdYh
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6.2.4 2|AE, 28 SIAL{2]9] C|AZ|0|(display)

475}7] 3, sfo] WML “t) A =g o] (displays)” 21l H 2= S EH S 717

o Ao 2o} e F A ES 5ol AAtE =, A= 23 A (comprehension) ©] 21l & YT}

comprehension = assignment_expression comp_for

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

comp_if = "if" expression_nocond [comp_iter]

Azedde st 2843 1 A5 H2s J438 st for A3 LAY o 2 7H«1 for £+ if
Az PAR UL of 4%, A Aelo] e 8258 7 for T if o] AXo|N LEHOE 574
B2 0T 3, /g R It BEoA P4 e THA TSl AS ATk
ShAIRE, 7 A& 9] for Aol = olHHE R4S AYetals, AxddL EAACR SHE
smmo A AYPULh o @A 34 targer_list oA dYH £ o] Fol FRE 2TZE 5
57 F%E ).

1% A% for Ao olEP Y FAAL, FelAE 2nxol A A4 74A g, HA K02 B
27z AR AggUnh AMEs for AR 7PE A% for 29 EE ZH 202, 7 9% o|H
HEoA 22 ol et ekl ¢ Jlemg SEAs i*ﬂl/ﬂ F7ted = sUth ol &9, [xry
for x in range(10) for y in range(x, x+10)].

AzeldAol P4 AAR Yo) AuolUirt A e, A G oz FHE 232 A yield $hyield
from @42 FAF Yt}

FA3L7] Y&l async for € AHEE 4
Al FHof for Yasync for o] &
T3 AFEE 5 S Utk AzgaA
A (asynchronous comprehension) ©] 2}l
8 278 9o A4S AN FAAD 5 AU ch PEP

Tto] A 3.6 7E, async def FoA &, H =
A5 YTh async def o = Hz A2 Aol Urfi ®
4 A3, 3719 for Yasyne for o] 24 QT await XA
o] async for o]t} await TAAS X 5] = g3l
EH9Uh 57 gAML 150 5
530 2 IFxSA L

W7 3600 371 W5 7] Az o] =38 Y5

off
~
o
)
,
_1_4
r[r i
v

6.2.5 Z|AE C|AZH|0]

ZAE YaEF o] &= thZ & (square brackets) 2 F A A9 LE A vl S 5 A5 UTh

list_display = "[" [starred_list | comprehension] "]"
ZYAE gagd ol grE AAE v, 1
St die $od SN0 530 AT IS
I AUE Z2E AR A4tk Zzed o) Al o, glaEs AZ AR oA =
LAEE q./dgqr/]_

6.2. O} (Atoms) 67
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6.2.6 T Cl|AaZ2|0]
A taZdol= =23 (curly braces) 2 TA|H 11, 7|2} 3hS E 8| dl= F2(colon)°] Yl= 2oz YA
el fageole pE + A5 uth
set_display :u= "{" (starred_list | comprehension) "}"
A dasdols A 7hd A

6.2.7 ElMUH2| Cc|AZ Y| 0|

o

gy e gaZg o)l= 523% (curly braces) 2 S A2l Z)/d| o] B ] v ol vl o] AL 4 A5y th

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

dict_comprehension men

gAve bagdols A gAY AAE BE

ARxE F28 7)/dolE Y Al AT oA o, A S AFNA LBEHOE o] F3 A 2L YA
g AEZES BYdUth: 7 7] A= 9M 2ol &5t tlolHE A&she dl 7|2 AR U th
o] AL N/Zk BEFNA B2 71 E oAy W ARE  Qvke £, 2 719 HF "M E g2 upA 2ol
Fo]X Aol HYth

T 7He] o2~ ¥ 2] 2 F (asterisk) ** = Y ﬁﬂﬂ@JVWWMMwmmm@) Ve U 3 A AR=
g o] o ofgk gtk Zh v 52 A 9 Y glo] 7 Uth F ol &= 3ksol &l 7l/H o] B Aol vt
ol gAYy e A A a2l BAHE == A F Y

w7 3,50 27} PEP 448 o 4 A& Al 2kE DA taZdolze) o 97

YA Amelaae, e ase) 43 e A o) thulsiA, QWA o’ 9} if” A ol 2
Self Folo £@4L Daw PUth Azeldde] AR uf, 5ol A= A9} gt L5
Az g eel 498U

expression expression comp_for

o=
B

R
i rh

Z3ke) ol T Aok o) MM £29 AS o UdH A5k (2oFskAE, 7 B2 A 7
A Soel, 2E A AR o] AT ) S 7] 19 SRS A A BL e Fol 4 o]

oal AR A (7 RS 2 AT o8] 718 2 B2l ) Hlo|El 7 S4 g ok,

H A 3.8 4 "7 kol 3.8 o] Mol &, §M U A, 719} 3ol 37 =X 7 A ol H o
91 A ¥k Uty CPythonol A, gto] 7| Kt} @ Uth 3.8 E =, PEP 5729] A ¢to]| uhat
717} kE ok WA 7 Yo

6.2.8 A|L12|0|E{ E& Al (Generator expressions)
5

Aoy @42 2oz A ae Aoy 71 At

generator_expression = "(" expression comp_for ")"

A alo e ERAL A Aol e AAE HEUT BN O2F Y25 A B2 SRl
Ak A9l s AxelAds 2

68 Chapter 6. &34l


https://www.python.org/dev/peps/pep-0448
https://www.python.org/dev/peps/pep-0572

The Python Language Reference, S A| {7 3.8.20

A &l OlE% FHA N A EH = HPEE2 A ol AAY __next_ () WIAEZFEEE o] =3 5H
(azily) gto] 5 4L T} (2% AW 2 0] E1 9} 12744 L ). 28]} 7 9% for PSR
£ X242 SA] ghol 7l AN, 1A Qs sk o= A AA gro] A= A H o] ofy e}
Adeole @4 o] AFojH ZV*OﬂH AT $4 for B3 7M1 9% for Y ERE ZH 2712,
(EENAR SNA AL gholl whek Fepd 5 A0 mE FelAe 2T moAl AT - fL U
04] :(x*y for x in range(10) for y in range(x, x+10)).

@ 6]—1/]—9,] 12 2= T2 oA = S E ST S AU AT HE2 5= A4S HA L.

Ay ol e £d A 2HA] 9 Mﬂ% Axb= el ehA] 7] A, FAIACE HoH A g o] E o A
yield $tyield from EHA2 FAF YT}

Adlolg] A 0] async for ot} await EHAEL FT
chronous generator expression) ozt Bttt v 5 7] A4

°olE
S o] A2 vE 7] olHd o lH YUt (¥]5 7] o] 5 & o] E (
WA 369 7 8574 Audole TaAo] A= ST
H i3

WA 3704 W A: Sho] W 3.7 o] Aol =, v E 7] Al g o] Ao
Sl U Th 3.7 e, B2 3k 7k a5 7] 4 A ¢l o] E) @—%A}%@ AF qc}

Al x4
H 3804 MA: yield & yield from S FAIHOZE S HE 2T LA FXHYth

He H5 7] Al ol B 284 (asyn-
T H A2 A B 5] Al E ol e AN
(Asynchronous Iterators) & ZZ3FA ).

6.2.9 2= HE & 2Al(Yield expressions)

yield_atom
yield_expression

A= AL AN o B 50 A B8 L Wl 485D, TAA T4 F9l
vt ol A gk AL8-E 5 lH Ut 49 uitoA 4= FH A4S AFS S A2 ?:L-/F‘é AV g ole 2
‘:’]'—-_1_, async def 342 glt] oA ALg3= A 3 I 3FY FEE 57 AvdolHE ey

"(" yield expression ")"
"yield" [expression_list | "from" expression]

£
def gen{(): # defines a generator function
yield 123
async def agen(): # defines an asynchronous generator function
yield 123
gﬁﬂ—éiiﬂlﬂf&?—&%ﬂi A3, yield A2 Az AT Al v ol 2l A S FH 5=
U AHgH s BAE o Ao 2nn 88 & g
WA 3804 M dE 2dAL A Aeole 284S FHSE U AHREHE SAHoR

&
Aole 2mmel A FAPY

Al o8 Fae theol A B eyt W] wE ) Aol E e 5 /] A e o g
Mﬁﬂﬁmti%%&ﬂw
A ole B47t 522w, Aviel ol e 2 e A ol ol e & EAF Utk 2™ 1 AU 2 o] Bl 7}
Aol 44%%%ﬂﬂ%*%ﬂﬁﬂﬂﬂﬂﬂﬁtcZd%ﬂi%%ﬂ%@ﬂﬂﬂgu

o 1 /\Woﬂ A2 A WA A= A 7HA] AYsE 3, A 7)ol A thA] D A] S A (suspend) 3L A U
g o] E]e] TEANA expression_list & L EHF U A SAHT= AL, ZE A Qjﬂ A ] 7
E%%W%%ﬂﬂﬂﬂ HESo I A 25, 93 2 2 H (instruction pointer), W < AF 2 =) (internal

evaluation stack), 2 || A 2] 4} 7} ZAF Ut Alqelolg o] MINES 5 e T &3 H A8 o]
AAE W), S wh A= E@ o] WA E Sure] 9 5E AXY x]zsm A=yt A=
Fo A= wol A2 e AAG ANGFES BE WA=l TG LITE (L5 ror U next () RS

Sl __next__ () ZFAHEH ik A= None YU th THA] &L, send () 7 AHEH aiv}u A=
B PEEEEE

O REATE Aol E FE DL o7 vl 2a A v e ofel A AHE GRS ol 4
98 23 gom, 440l A FAL 5 GUT. FAT Aol 9L AN E G yied
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3 Foll Aol ojtio| A AL of of FH=AE AT 4 Gk YU Th Ao F4 AL ] E <

A= BUAL oy T8 AN Y BT A et} (A A% 0] A A
579 0 2H) shol & efol = (finalize) ¥ 7] Fefl A 4= A 0.7, A&l o B-o] el el o] €] 9] close ()

Uﬂ/ﬂtﬂ TEHO], W FQ finally ol AYHES &gy

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

Yol Q= ol #HolE 7 5 d uf, B8l Stoplteration AAEH A value JEEREE 4=
E&I“e} Zrol HUth stoplteration & 4o 2 uf A|A o2 HAF A, AE o|E g o] 7} Al Y
doled %‘%t Ao 2 o] Z o] Ut (M E AV d ol B 7} g &8 (return) & 2 ZH).

W 3304 WH: AR ol EF o E & Ao} 552 U8 yield from <expr> & 7}
A5

dE iAo Yo $H E2 Y2t Z5E AT 5+ 5t
o] B7):
PEP 255 - Zb&kgt A&l o] ¥ stol ol Ay d| o]} yield Fo F7Feb Al ¢k

PEP 32 AL AACIELE BR 2T A Aol E ] APLSH U A4, G nsEow
BT F AES BEL A

%

—

PEP 380 - A2 AL o] Bl 2 $] 918} B9 vield from £ EaA, A2 A doHzel 94
2 47 wEE A

PEP 525 - v]55-7] Alvglole] IZFH o Al dl o g 7]5-& F7}131o] PEP 4922 £33t A <F

HM|L{2|0|E{-0|E{|0|E] HIME

o] JEAAL A E olE ol el el el B =SS Ak AV d olE T40 AL Alo] st
)\]._9.9 2~ 01/\141;]._

Aol 7t ojm] A8 S U wff offol] YL+ M ESS S5 ValueError 985 427+ 2l

o] s of k.

generator.__next__ ()
Avdole &9 AdS AZst AV A e 2 AP H = A oA G T Al & o] E
7 next () WIAEE AQANE uf, A 4= TH AL A None e 2=t AP

S dr 73 A7} o] o] X =1, 3L A X—]]L‘]E]]O] BHE oA QA $A 5 11, expression_list

9 %k%_next ()8 Z=A A FHF U AlFd ol B 7} th 2 F< yield 1A 9201 S RH W
StopIteration o] 7} 2 A8 sHu T},

ol MAEE HE FAIACR TP ol & S0, for FZU W next () Foll o sl.

generator.send (value)
AP AT Al oy d4 2 S “H iU th(send)”. value A A= AR A= T A9 Lol
Ut} send () HAEE A 2 o) 7} yield s} T8 k& S5 A, AT 8o E 7} thE gHS
yield 3}A] 911 £ 83} Stoplteration & €2 Yth send() 7} Xﬂ U o E & A ZA 7| =5
S u, e e dr T3 Ao glomg OAEE WE X None 2 A EafofF gt}

generator.throw (fype [, value [, traceback] ] )
Aol e 7F DAl ARG A A type BY oA E o7, AW & o] 8 §47}yield ot tha
e B FUTh AL dolEl 7} o2 g2 yield 34 91 S8 3 StopIteration $ YO Y]
th Al g el Bl 7 A of| &1 5 A AU, e o & dov|d, T o= TEAR 9‘1@‘4‘3}-
generator.close ()

Aol 7F A A A X3 X Ao A GeneratorExit & oA Yth 28 tf2 Al g o] &7 }
2o} &} A (gracefully) & 5 3+ A, o) v &3 AL}, (2 aﬂﬂ £ FA SO0 2F M) GeneratorExit &
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Ao 79 close TE A2 EobgrUth AU e o B 7} g yield 31 RuntimeError 7} ¥
Utk Ay dlolel7 i oo & 4o 7|¥, AR AU Al ole 7t ol v B S8R
Aaf ojn] FEFHUATH, close () & oFFd = 514 grsUth

AL o

of 7)ol Al &l ol Bl ek Al | o] B 2] &2 Al st

rlr

b o 7k QlE Yt

>>> 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 & AF&3F+E o=, “What’ s New in Python.” of] 91+ pep-380 = H A 2.

H|S 7| MLH2|0|E] &%

async def § AMES U AT A dE HA Y 2= 2 FFE 57 AlvdeolH 42
Ao gyt

H5 7] Ad ol 8 @7 EEE H, v)E 7] Al ole] AA 2 &8 vl5 7] "ol HE EdFUTh
I8 o5 2 AAl= Aol H o] A APt vlE 7] AV ol e A= BE ZFH 49
async for oA AHGE =, A d ol A7t ror FollA AHEE & A AR Y o

v 5 7] Al olE e HIAEE 5 3tuE S&3W ofdllolHE AAE 851, o] AAE await T uj
Aol Alzrg Utk I A Fd, A A WA A= AR AYT T, AT A thA] DA T A
(suspend) 3} 37 await 5 ¢l T FE || A expression_list o] 32 S F Uk Al o el A X H, A
FAEGE A2, EEAG A7 REA T S5, A9 A5 A A2 E, ¥ 2 A (instruction
pointer), W& ¢4+ 2~ = (internal evaluation stack), 2= ol €] A 2] e 7} Z 3 v th v]5 7] Al 8 o] B 9
HAE7E 22 th AAE await A A3 o] A7HE of, T vpx] 4= FH 2 o] A & 3t o 1
TEA AAYE AT = AdFUTh ANE Fo] = 5349 P2 APS A EE vHE WA =
2HAFU __anext_ () 7ZFAHEE YHbE A3 None YUtk ZF A 44, asend () 7FAHEE S
o9, 2= 2 WA=EE dgE gduth

W15 7] AV o) B G5 A, AE BHAL Ly PREL o)A A S P U AT, W5 7] A
o187} (F2 314:7H00] | AL 7hH) 2] 5278 © 2 A) sho] d eho] = (finalize) ¥ 7] 419 A A5 <] 90,
try PEE U] QE BANL 0)7) F9 rinally B2 AP o AN 5 AUk o] Ao,
u 5 7] Al el o] El-o] B @l o] 9] aclose () & EE5T, 1 AT 0r 22 E A AW A, 7]
Fl finally o] AP w2 b AL, w57 Aol 8E Y shs o] WE T (event loop) v}

27 & & (scheduler) ol Al Q15U T}

N o
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stold g A o] A& A gl 3H7] Y3, oWl E —‘%E% v}o] g 2ko| A (finalizer) &5 A 2] 3l oF 3=t B] 57|
AU & o] E]-o]E] & o] E] & qFolA] olulE aclose () & £&3a I ZFES APt o] slol gz}
o] A = sys.set_asyncgen_hooks () & i%%ﬂfﬂ TET F AFULE A g4 2 o, ¥)5 7] Ay
g ole-olHd ol e & sto|d gl Al o] A S &2 55 vtojdetol A & A A YU th Jfoldeto] A

H A =29] ZZ8ukst of| = Lib/asyncio/base_events.py ©l] 1+ asyncio.Loop.shutdown_asyncgens
TS EAL

FH4 yield from <expr> & H|F7| AlVd ol sho A AFR3= A2 F9 o2}

H|S 7| M| 2l|0|E{-0|E{H|0|E{ M E

o] BA A2 HF7] Al el ol olEf e o] B o MM =L dst=t, Aol g A3S Alofst
< v AHE Yo

coroutine agen.__anext_ ()
gl ES S, AQstd w57 Adlole o] AL A &sAY nhx oz A
FH d= A AAA AAF U vF 7] Al o] E %‘*7}_anext () wl/ﬂ‘:i A7hE o,
'ﬂ%‘r% OHl o e 2ol A AR Y= EHAS P4 None G 2 WHEHE of 9o H LS A5
0% A= EAA7A o|ol YUt} A= EAA S expression list 9 e ERIE TEA0)
deox 1 topIteration 9 %A“"‘HD} H] 5 7] AlF &l ol Bl 7} th-& gk yield 3HA] 953l SR |,
H 57 g 288 &7 93] o] ol Eo] thAl StopAsyncIteration o9& gyt

Ol MM EE BF async for FZo ol FAHCZ TEH T

coroutine agen.asend (value)
ofdlelH=< S, A5 e 7] AuvHolEe S A7 FUch A olE e
send() WA E A&, o] AL S v 57 Alvd ey d+= “E‘ﬂ(send)”ﬂ, value 2 A= & )
dE xHA 9 7:‘47}%‘414 asend () Uﬂ*ﬂcﬂifﬂ? gl ol e -2 A & o B} 7} yield 3=
ﬂ = LA &omtmamonJ%bﬁiiﬁvﬂh+mEvvmﬁﬂﬂH7h$ﬁﬂéde
BHA] okl ?E?ﬂ—tﬂ StopAsyncIteration & g2 Ut vH|57) AW olHE ARA 7 &
asend() 7} ZE22 W], S WS 4= 1349 0425_% Q1 Z}E None 2.2 & &3] oF g th

coroutine agen.athrow (value)

coroutine agen.athrow ( type[ value[ traceback] ])
offelHES EHF =, vlE 7] Al al o Bl 7F QA SRS A H ol type B oA E g7
Al &) o] Bl g 7}yield & o2 g2 YA Sh+= StopIteration 998 o2 FHFUTh v57]
A gl o] B 7} th2 3k yield 517 9331 F 551, o] 9l o] H Bl & 3fl StopAsyncIteration of &)
7h dojgyth Al ol B 7 A2 H o 9 & A AL THE Gl & 27|, offl ol B ES
ATl 1 o2 7t ol e H B T EA A H A YT

coroutine agen aclose ()
o olHES Eﬂi—’f— b, d3stw, vg7] Aveols &7k dA] BA} AHow
GeneratorExit & @A Uth ¥kek 71 o] Zof v % 7] Al d °] B k7 o3}l (gracefully)
FE3AU, olu] @F AL (2 A5 A RO FH) GeneratorExit 5 o7, 5 F
ojgllo]e{ B2 stopIteration o2& e Yth o] A& H|F 7] Al &l °lE1 i%‘ﬂ e
F71] olfll o] Bl EE5 2 StopAsyncIteration o9& 4ot} vhkef u]F 7] Al & o B 7}
%}:% yield 3} of 9] o] E &of| 9] 3l RuntimeError 7} ‘E‘“ﬂﬁqr/} ek ulE 7] Al el g 7t 1

o] e A9 & d oW, oSllolE B TEAE H P YT vk v 7] Ay d o] B 7} o 9 1}

Zé*o‘ FTERE OV FEIOH, § o]ojA = aclose () TEL oFF AR oA g ofdllolHES

sHEY.
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6.3 =zlo|oqz2|

JEpd U £ S=E

ol g

tlo
rlo
i)Y

mebolm el dlofol A 7bg oA AFSHE AuE

primary = atom | attributeref | subscription | slicing | call

ol E e HE Fz i v} E (period) 9} o] B o] o] £ ze}ol v et}
attributeref = primary "." identifier

Zepolrel: S TS W A ERHE FxE AWste o AA T o sk, di & AA 7}
o] Argto] s Fach o] AA = a2 oS ARMAR 3l AJEFHEES AMFES 25U o
A _getattr () MAEE A YA A oj= &

AttributeError & %_‘2%;‘143} a8 %}ﬁf&, Aok AR o] 3 ghe 2 ARl o) 23
T o ERRE F29 e oy ¥ 25t 247 o A7 ol = dsuTh

6.3.2 MEA3Z M(Subscriptions)

MEAIHAL A2 (EAY, 7

celaE) g (FAUE) AR FE Aok

il

subscription = primary "[" expression_list "]"

mefolweli e TS W HEAIYAL A3 AR 7 hehol U Th (] 8 Sof, Bl aE1} 9 A
Hel. AR A A AAEL  getitem () MINEE FHMA HE2ITHHS ALE 5 5T
W3 AR A9, ABAIYAS ANSE T 4K B AA Sl Ut

mebol W2 7k v g ol e, B4 B2 L he 72w wPe) 7 F S ofo sha, A I YA
Mg 1 Ao B g AT (A4 B2 A3 i FHL AAE A9 UE
A9 s FELUTh)

e EELREES L REE R T

7} vetok oy,

-2 v 1k &eho] 2 (slice) (THE A4 o 4] =] gl e

B4 £ e ADLA A g e 2o sl sl A Ghguivh AW, 3 A Bage v
ﬂAﬂMﬂAAﬂﬂ%ﬂﬂ%ﬁﬁi%ﬂﬂ@é%ﬂﬁﬂ%_gmuwm_wﬂﬂ 2 A3
(A x[-1] S x 9 HA % FEe A g h. RS WEA AL Yt FREY LR}

8. 81o] ohd Aoerl 5 ook S, AR AT AL At 2 gho] 50 $EE A0} 0o
3 E AlTh. 2o U9} Sefol o he Afo] AR _getiten () WAHEAA 050} 7]
ol o] MIHEE AR sl AR Zelae 2 AU WA Ao 28 B e st A5k

o]

24D FEL 2AYUL BAE w9 Hlo]8Fo] oh L, shitel RARES 7 AL
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slicing = primary "[" slice_list "]1"

slice_list = slice_item ("," slice_item)* [","]

slice_item = expression | proper_slice

proper_slice = [lower_bound] ":" [upper_bound] [ ":" [stride] ]

lower_bound = expression

upper_bound = expression

stride i= expression

ol A FHol= Rode] H EHA EZAH Hol= AE2 BEF Egola 5RO EEO] 1
A, REAB2THHo] SEto]ldoer sjAdE & JFUth S ¥ B3 vt T4, o] 3

o HEAI YA R A ste Zlo] eetolJ o2 A st o A3t Aost= o= OHUHszo
AAZUTE (o] A+ Eetol2 B5 o] 173k & 2ho| 2 (proper slice) & 3t = 23312 oFS w YU Th.

setol Y Yuje A EsUth Zepo| W M (YW A B AT HAT ZE getitem () HIAE
£ 3N 2ol STlol S50 2 e SR 712 A9 UICk Sojols Bol Aol
& Sohol £ FEESl AHE EYTHE REYLD 237 goul seiol
o efol s PR MBS 1 EAAALTH 158 ko] 2 (proper
shceH tﬂﬁ‘r B‘rO]/‘ 7“%1] (*“ i = 2 Heh ), start, stop, step o] EgHE 7} 747}
lower_bound, upper_bound, stride & Fo|Z Ao 17, w7 EHAES None 22 A& 1/]1:}

=2

6.34 S
T2 ZHE AA (18 5, TP EUSE YL AX Y BEoR THYPUL
call n= primary " (" [argument_list [","] | comprehension]
argument_list = positional_arguments ["," starred_and_keywords]
["," keywords_arguments]
| starred_and_keywords ["," keywords_arguments]
| keywords_arguments
positional_arguments = positional_item ("," positional_item)*
positional_item i= assignment_expression | "*" expression
starred_and_keywords = ("*" expression | keyword_item)
("," "*" expression | "," keyword_ item)*
keywords_arguments = (keyword_item | "**" expression)
("," keyword_item | "," "**" expression)*
keyword_item n= identifier "=" expression

G 5 gl vk AR AAG A Qb F ol ek 5 QAT v uhA) e,

mefolmele] g TokE 2o AR (HEAF Y B, WA TS, B AR WAS, Sehs AR,
Zos A2t ao MAS, a1 () WASE 2L RE 447 #2511 Eh 7 Lister e
BE A RAANEL B2 A7) Aol gho] TaAPUTE B v BEe] we 35 4o

=

m}u

719 = A2 o, WA thE 3} Zo] 91 4] AAR AEH Ut WA FA v/ SE] AR A 9
2 Eo E2o| ntEo]AYth N 719 92 QxS o0] Qtpd, 4S N 7H4 S| ”*W‘/} vk, 7
719 = Aztuteh, A- 27 O S8 €52 AR sk ol A E U T (4 %Z}ﬂ A AR A ol 70
olEy o, N A £FL AR E 1, olH Aoz ALY, £F 0] o|u AY AL H, TypeError
el E douch 189A Fow 1 AR ghg Ex A WH Ut (FEH A o] None o] g} &7 Bh,
EXZ A FYUh. BE A7 A HH JAS o, o}bF APAA A2 Ex5= T BYEZHRE L
gSote 7122 AUtk 12052 742 of gk vt &%%JWD} 2 A, Bl*EUr
Ay e 22 7t AA Sl 7B E ASH W TG EX 0 AARE AATA G2 BE SENA
74
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FHPYUTH B ol @ A4%-2 3 oF & AYuIth) vhek i) A B A 91, ol % wlo] gl £F o]
FOIITHR, TypeError 9] 7 A Th. 134 o w, AR SF0) BEol 520 AN BEoR
g8 Uk,

CPython implementation detail: -3 -2 $] %] W] 7| H4=7} o] & ZEA] ¢olA, A
ﬂ%ﬂ%ﬁﬁWﬂﬂﬂ ﬂﬂci*gﬁk?ﬁtm%@¢%%ﬂ1§T%§ WCWMmﬂH
s0°]o°

ﬂ
> Hu

FA oS SZERT U}%-,Ji] QI A}E 0] oW, *identifie <

917 $FE 3, TypeError o 918 A0 AU Th o A9, 1 BA AL i 9] 3
= AT UTH (Ee Fe A dAEl Yo’ ¥ 7).

T 2z A wf S o] 2 of TS EA] o Eﬂ **identifier ¥+ S AFESIE 4] w7l
2 3, Typesrror o9& Qo o] A, 1 B4 W AMFL B AN ARELS 2

% o o] 4 =g

AUgv, = A A7 AAso] glod vl (M) 98 E Agts Ut

*expression ©] &5 T &0l 54 H, expression 9 g2 o] H & o] Hojof T} o] o]H
9 QAT L TAL 27}_4 _,4 ‘] A= AAE HAFHYY §F £(x1, x2, *y, x3, x4)

g ALy %’,\% T u] AJRAAyI, e, yM 0] 2T, o] 212 M+4 7] 2] 9 2] QRS x, x2, y1, -+, yM,

3= A 55 ?JHD}

A= A AL *expression & 0] HA] 4°J 719 E QA F ol & = A5, 719 E AR}

%**expressmn LZ}—fO}ﬂ] wep Al Aelfeke AU 1 A:

>>> def f(a, b):
print (a, b)

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))

24 /|9 = Q1A9} rexpression £ BE AHGIHE 2L AukA 0|4 9] wjel, AA =
o ojubA] er&yTh

=4 **eXpresswn o] & T &l 53, expression & g2 vl o] Hojof Fyt, I g0
Z7)o] 7191 = olzol A H HZFH UL 7|9 =7 (HA A9 719 = oA thE o 9] 7] 0 2 2 E]) o]n]
A @A TypeError o &) 7F g gtk

H

2% *identifier o1} **identifier B AHE3HE WA MAUSEL 9% A% &Rl A Y=

A} o} B ER A}w S a5t

WA 3504 WA B4 5EL 9019 A5 rand ++ A HA L WolS o], 91 A AXFEo] o el &

Q7 (1) Aol & 5 AT, AAE AA47H S AT A A7 (+4) Hol & 4 ATk A% PEP 448
et

©7)7) gk B, B4 o] S BB FU T None A 5 AU Th o] grol WA A4
T EE 5

LA A FaE: A4 BB AL A Foo] = BRe] AAPYr = BBo] A Lo % Hi
Qe P4 A RSES AR AFeE A o] AL MM T4 Ae] o AR =

2 QaEAWASH: Yo AgRH
Shibuhe o 71 A B2 o] AR U
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=
a: ol EaY Eat

f 83

=A% 2

&
£

y

Has_ call () AIMEE AR dUTE I e AWM ETL 2SS

Eb

U

6.4 O{FI0IE HEH4

ofglolel & o A 276 o AL AN FAFY 24 7FH G5 AR ST 5 AUk

await_expr = "await" primary

WA 3.50] 27}

ASAF A= 2R A& B A 3 JAAH T 28HA 23T 149 2R 2= g
A4kt E o oFe Al AUt 2 o225 U th

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

A, 227 e AFAFT € F AR AF oA, A 28 011/‘1 d%£o 7 gho] 734
HE‘r(OP’*Ol AL ge T3 Py A& Al ke AL obdyth: —1%%2 & -1 o] Ut}
AFAF AWAE WG pow () B/ F AL Az 52 wfsk 2L 6t gtk A= A4S
ozéﬂﬂz%ﬂ%mﬂia%zuqapnwm—ﬂﬂ+id0§ﬂwwl,aﬂ% k.

1=]
mtJJU}ZH%‘%%HJHOJ} A &
ZZ]‘?},lO** 2= o.o

[EN

Q¢
O
3
O
'_l
0]
X
N
~
kg
o g
31
b
2
=3
N
2
_>|:
s
<
V)]
'_l
c
0]
[l
[
[
(@]
=

o
(o))
e
ook
[
>
H
o
Im
|'O
[

u_expr = power | "-" u_expr | "t" u_expr | "~" u_expr

(Wlo]l Y 2) A= 2 522} 91 R}] S9] 7HS =1t}
+(EP ) A= T 5A AR ZHe WA glo] EUTh

i
3}
T~ (AHE) s T A AR HE A E g2 FUH x 9 HIE vbA 2 - (x+1) 2 |
ok 24 Aol A& FH Y

7}

2)
A B BF, QA 20kE S ZA =T, TypeError o 9] 7 Ay o
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6.7 Og &= AL

)

[y
)

o
o
2
4
do

o9 AH4 AR B £ 25Ut o] AAA 3 AR AN W] A Yol = AgPol
FosoF FUth AFAF QA E WA, L4 F A Ew i, s $4Y AaEel L,
e S AAE Ao

m_expr I= u_expr | m_expr "*" u_expr | m_expr "Q" m_expr |
m _expr "//" u_expr | m_expr "/" u_expr |
m_expr "%" u_expr

a_expr = m_expr | a_expr "+" m _expr | a_expr "-" m _expr
(FA) QA ARHE FL FUT AAES BE £, & AAbs A5 BE b A
o] o itk ore) 3 fol, Tz}cfl% oo wan 5 AN BAS A% A HAs e

FAEUS 29 e 2 N AEAE T YT

@ (at) AR FE FAlof AFgtH = AUt FFol e AP E o= Ax o] AAAE FH3HA
EUth

WA 350 F7}

/ (== /7 (B4 YA, floor division) AAFAFE L 71 Q1 RS 2] & (quotient) & 141;} 222} A A=
S HA FEFeR ‘ﬂ%‘r%‘%‘jr- d7 59 A A4E ves kg, Zq’\e-/] 9 UxAle A=
B2 FUTH 1 AT #9149 Uk A9 ATkl floor B2 A48T AYTh 022 Bt AL
ZeroDivisionError Oﬂﬂ% el o A1t}

5 (R 2, modulo) AR 3 W] A2 = dA AR b YA 2 2UTh 24 AREL WA 2
SPdoz HIg Utk LEZ 2AA7l00]WH ZeroDivisionError 92 & ?*—'l o AUTh A= ATt
gL 9aUth o2 50],3.14%0.750.34 S 25U (3.14 7} 4%0.7 + 0.34 9} gomg) B
B2 QAL B T 0A Sl 08 REE 2 AT E FUTHEE 09 th; 29 AR
= A w At AU g ok e

A UL EERE A e 2R 22 F5Ace A9 lsUth x == (x//y) *y + (x%y).
A UxAR EEEc WE 5 divmod () &= dZ2H o] d5UHh: divmod (%, y) == (x//y,
x%y) .’

Ao tisl] REE Aibs s3ste 2ol Hall, ¢ AAAE ol A 2B £AE 2| (T HE o
Adolgti: &g A s Uth= T3 5H7] fo 2 AA ol o s thAl Aojg Ut ZAHd g <]
£ L slo]H glo] B el ¥ 3 d29] A A old-string-formatting o A A W g o}

A Al Azl R g A4 divimod () @4 Bagol] thafAl= F = of QLA eksuth A,
A, abs () B8 AFAA A5 2 WBAA L.

+ (B4 QA 2 QS e FUTh AAE S E U AAY, E o 22 FY AR ooty
4o B, AES HA FEF R HEHE 3, A FAP UL T2 A AL E ool 2ol

.

= (W 7]) A= 2 JAAEY AE FUTE KA JAASS WA F5P o2 A U

Vabs (x%y) < abs(y) o] #8802 Fo| Ak, float2] ol & 443 Z1& (roundoff) wj £ ofl =] & 2 = Fo] ofd &= 9]
FuUth ol & £01, 5ol ﬂoat7]-IEEE754 AR A ZHEZL 71T ), -1e-100 % 1100 7+ 1e100 & 2L 2T E 7}1A]7)
A8, AME A= -1e-100 + 1e100 Ad], FXH 2= 12100 I A& 22 AUtk < math. fmod () & £ 571 A
WA AzLe] R5 o B X AAE F7] ol o] A -1e-100 & FFUTh oH zqJ‘=”<>l ﬂ AETA = S§ ZE2 a0
2 AFYch

2x7bye] A3 Al e} ok 7h7h$-d, 829 (rounding) W ROl x//y £ (x-x%y) //y BTh1 E ¢ A5 Utk 28 3,
divmod (x,y) [0] * y + x % y 7Fx & o}F 7P%‘E%%116}7l$4'3ﬁ,ﬁ+01ﬁ° Ao A& EeF T
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NZE Qe g AART B S A5 E 24T
shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

o] AAEL A4 EL AR Wl YUTh A WA AAE T WA AXE Fol7 HE SukE A%l u}

L E& 0 7 " t}(shift)
LEHOZpHE AIZE 8= A2 pow (2,n) & AT UxAlste Aoz FoguUth. d& oz n v E
A|ZE 3h= A2 pow (2,n) & Fohs A2 Fofgurt

and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_expr | xor_expr """ and_expr
or_expr = xor_expr | or_expr "|" xor_expr

& AR 1 AAE ] W EM ANDE Fit), AXES Z4ofoF Y Th

a =
» AL 1 RS W= XOR (e OR)E F1, ARHES o] of Tt
I

QApEo] Wl = (%A, inclusive) OR & 710, AAH-E-2 o] of o,

6.10 H|n!
cebe 2, J+owo1w RE T AL 2o SXE9 S 2T, A, A2, 0 E ANE T Bk
Uoh =3, CoE Zela < b < c 92 BAA 0 el Mgt 2 PAoz S HE U
comparison = or_expr (comp_operator or_expr)*
comp operator = nmen | nsn | n__nmn ‘ ns—mn | ne—mn | np=n

| "isll ["not"] I ["not"] llinll

AZE 5 AF D}, g €9, x <y zEx <y and y <= z 8 553,
P z 9 e

HAAROZ a,bc, v, y,z 7FEAA AL, opl,0p2, -, opN 7} B8] 2 AAAH, a2 opl b op2 ¢ ... ¥y
opN zE=Z+ZH A9 Z+S H ) st vk L3t RS Zﬂﬂ‘d—_ﬂ—:a opl b and b op2 ¢ and
y opN 29}5*‘2"4@-

a opl b op2 c7ta&tcte ojH &9 H] W= GABHA] 7]l W 2o, & S0, x < y > z 9]
B A| (ofu} o] ¥ 2] = gk EtE) SulE T Ao o3 oF gt
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A7) ke wlmTh AAEe] 2 Y et dsych

=
AA, # B A2 AA =] (6334'0 oldlElEloll Hafl) gh= Zr=thal okl 5 Ut sho] oA A4 2
= F A £ 5ol, A9 gholl thgk 574 & 2 (canonical) M A2 W2 fl5 U Th
w3, A7) ] gho] Sl WA (5 Sol, BE HoE] o EgHER P = ) 07 2A ol
AL . b= AA Y ghol FAAA | tht ST T/ e FEFUoh
s Ao Fodnty A s = F5UTh
AHA Z& AL R) object & A H Fo]7] wfjFofl, 152 object & FH 7]& vl
1t__ () & 22 FTH 3 v 1 W A = (rich comparison methods) & -3 3l A]
e AxEutol 2 4 gl ttﬂ, 7] 2 A Q1 AEupolA| o] A o A Ar g U th

A1) bl AEElof 71w Tk a8}, A ofol M el § R

L= =]
2= AA7} t&/\}a (reflexive) (é, x is yEx == y = 4AFY u}) ohﬁ

=

é

lo

2y

— m{o

jus}

Bl

(il

oft <L
=)
kI
e~
ri
>4

> 2l

10 gjo ot
T Xrlo

Rl of
oft

-
> ki

N
M N —
i o H
oI-rlj%
I
1o,
N,
re
off
s

Iy ol
T,
off
Rt
=1
rr
M
]o
flo
N
fJ
_E
HJ
9,
o
")
Au)
jﬂ,
ﬂl
}L
s
0, 1
N
T, -
N
N,
1o
f o
I'I
R
E
l

¢

N
N,

2

Lo

of

)

R
ok
fro
o
-
8
AW
S

P Lo ot U oft f

e

e
g K
B>
=
kl

order comparison) (<, >, <=, >=) = A &% X &HFUTH Al =3} TypeError 5 92374
@ 95 277} ok A9
Axr"dagol A AMNZ YETE, 7|2 F5 8y 5232, 4
£ /b0 350l BR 2 e ATe 2/ g 4 YUch 19 BE
Blufol =2 & F g 7} a1, AMA B2 g o] 284 a1 F U Th
o) Ml A2 71EFU T
S ((typesnumeric)) I & go]H B8 & fractions.Fraction 3 decimal.
Decimal ©f “—EPL RAEL, HAagT) Eﬂi Hlﬂe A datA] Gethe AFAG T wLE, 2
A he B 2ol Mwt b gk B B59 A dol A, 4w 4 gl FuA e
2 (¢ugF HoR) gut=A vyt
NaN (not-a-number) %}E float ('NaN') I} decimal.Decimal ('Na .
Ak} NaN 7He] v = A A T ‘ﬂ@.&@ii W2z 3tal 9= 212, NaN o] A1) %] okt
AUt} A& Eo0],x = float ('NaN'),3 < x,x < 3 W x ==
x= ZYUrth o] 22 [EEE 7545 43Ut}
e None} NotImplemented+= AZEJUTL PEP 8& AZEo] Y3t vjus G4 55 A4}
(equality operator) 7} o} ist}is not &2 $3 & oFstc} @& ot
o Hlo]JE] A]A2E (bytes Ybytearray & A28 AE)2 & A
OJAEL 8AEY A} g& ARRSl A AF 4] & & (lexicographically) ] 2§ T}

)& EAE FYFE ZE 2l E (Unicode code points) (U] &=

0N
o

re
off
5
o
fi
N
-
of
f
ok
(e
Jo .
>
>
of

N2
T
Lo N
ot o
L
2@ 4

ZF
L

>
lo
=

o kot g
of

N
-~

S
=
s

=

=4, range = 4 H]

. ]?ﬂi“—_ﬁ (tuple list, range«] Ql = 2 =
Y 5 HlEe S FIL AR OE FE Y s

N T,
[>
il

lo
N
M
lo
ot
N,
Ach
i
=
hi
4
30

H].Tﬂ_— TypeError = 0129{:} Y I;]—

NAAL Y eat= @4 7he] 2 AR e|A AR Ao 7 v wduch YA Ag ol Adutk
=2 %%lf?}(ldentlcal) 7 A 7} z]-/\]J)r 77-1;};,_ (equal) 7} z}-u]r/} o= 23 =

(equality) AAE %3] 3t} A5S MAst R WAL FATU

Q1 E (code points) (o] & 9], U+0041) &} 24 & R} (abstract characters) (5 E©1, “LATIN CAPITAL
LETTER A°) & 78§11t R0 .5 U526l 54 450l 4 16 0= S W LA AT, 7712 o
oY FE ZAEY NF2E FAE 5 Y= 34 {#X}%O] o] A;*qu} CE=s , 4 ¥ A “LATIN CAPITAL LETTER
C WITH CEDILLA” &= Z.E £] X] U+00C7 ] Y= 3k 79 &3 —‘,__x} (precomposed character) U ZE 9] % U+0043 (LATIN CAPITAL
LETTER C) 9] 9= ]% Z]—(base character) 2} W2 = F & 9] 2] U+0327 (COMBINING CEDILLA) ol 3l A St ¥ 2} (combining
character) 2] A& /\E 239 4 ds5 Yy
B WL AMAE FUIE T TAAE ol A oI o2 Aol A W AAAL 5 sl th. A Bol, "\
uO OC7 " o== "\u0043\u0327" = AAJUTH AAl F EAx Qo] & FAF E 2} “LATIN CAPITAL LETTER C WITH CEDILLA”
E| HLZ] ZtE 285U

—‘EX}%‘% -’F*JTZF oA vlastE H (5, AFROlAl A#A 0 HH 2 2), unicodedata.normalize () & AFEIA] Al L

1=
T
&
It
=
AN
rlo
£
It
m
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W A5 A A vl o 2ol o] F ol P Ytk

- FZH Mo iy v nH 7] YA E, 22 Fola, Zo|7t 2, Ul-g5he 8452 7 #o]
2o vlaE ook gt (o & 91, [1,2] == (1,2) & AR, Fo] 27 &Y
oh.

- A uuE Adets 2SS A HAAE 2 84S 22 SAE FUH (A& £,
[1,2,x] <= [1,2,y] ©x <= y &4 Z2ZIdUh. S 847t Ao &2
Aol At v P Ut (A& £, [1,2] < [1,2,3] =FIYh.

o M= (dict & JA2HAF) & 22 (key, value) == 7FE o], 18|31 23 o] A9t Zrin
vl g Ut 71} 3k 5 vlaE A S AR o
4 v (<, >, <=, >=) &= TypeError & 42 7Yt}

« WS (set o]t} frozenset 9 JI2HAE) L T2 FESHR AR T FE ol vlud 5 5
yrtt.
o] AE-2 F& 3 3 (subset) 7 449 F 3 (superset) & 553 P thAann AXAES F o FU T o] BA
+ A <A (total ordering) & B & oFA] kU TH (& S°l, F A (1,2} & (2,3} & D}EWM
Bttt th& o}bH F2AG AR, str o o}LH *H%J@Ol A= 5. mebA, A
Al &t F5Y AARE AFsHA Ut (€ £0], min (), max (), sorted() °I
dygo= é.ZA Y AEE AlFstd BYH A 42 AR FUh.
A vlaE 1 2459 S ZA YT

o EES T2 WRFE2 v WA ESS TEA &7 woll, 7] vl x 522 Alsdth
A& AxEuto| 2= AMEA Y] FHaEL Mttt B V1A 43 FEAE EFHor

o=
oH

55 ¥l WHAMA (reflexive) ©] o] oF I th T2 T2 E @S, ofo|dlE ] 7} 22 A A& Lrha
H] 3L H of of 3 T

x is y¥Hx == y T}

o Wl o] A A (symmetric) o] o oF Ut T2 U2 2 H Y, O 22 13842 g2 295
Folof g
x == y %y == x
x !=y&y !I= x
x < yﬂ—y > X
x <= yE]—y >= X
o H| I 5=9] A (transitive) ©] o] oF U T} Th3 (A A 8FA] ¢F2) ol E0] o] AL St

>yandy > zWHx > zT}

X

Xx <y andy <= zW¥x < zT}

e g ula reld RAol ook YUtk ThE B AW, O RS 2L e Folof
gk

x == y&not x !=y
x < y&not x >= y (A LA F)
x > y&not x <= vy (A=A FL)

A e R E AL A A 2 ARG U (& S0, Ald 2ol = A8 H A A v g2
I3 XA g5 Uh. total ordering () HIZH OJHE HAA L.

« hash() AT FEAT ABAS FAME FUTE 2L AANEL 2L AAGS ZAY A
E7b5 07 A4 ofof gt

shol & o] YeHA THES ZAFHA Utk A NaN G52 o] 732 M) g o Yk,
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--—

6.10.2 QHH{A! ZA} Q1A

AdAF indnot inS WAL AAFUTE x in s =x7ts 2 WA 0l True &

M
offt
>
8
ftlo
E=

False £ FUTH x not in s x in SJ—‘?—@% FUth gAY e Etotlet RE WA A DA E
353 BE ] AL A sk, SR AL in ol GANe] Fol 2 17 9 AT
list, tuple, set, frozenset, dict, collections.deque 2} Z2 AH o] HE2] A, A x in yEany(x is
e or x == e for e in y) &5k

AL A vl EE PO B, x in y Ex7by o] FE F A (substring) 91 -7, 28]l 22 T ARt
True YUth 553 AA = y.find(x) = -1 JUTh Wl EXEE 4 ot EAEEY & 4
Q2 AFH 7| w2, "" in "abc" 2 True & =¥ FUTH

_ _contains__ () WIAEE A= A2 A A 29 A9, x in yE=vy._ _contains__ (x) 7}
S Ew True &, 2184 o ralse & S F YL

__contains__ () A AT __iter () E B} AEA B 2] AR,y E °H
g ol Ed uf & ?‘i’i.x is z or x == z & Fo| HA &= oW gz 7k WS AW x in y = True
Juch GAst= T A7 TS inol Zoo]E de Ao w FFH U
A Ete 7, S E AEY (old-style) o]H #l o] 22 EFS AIEFUTH ST getitem () E
dostd, x in y £ x is y[i] or x == y[i] %‘3&#6}%%0] obd A e a7 EA e,

JHTH 2L 2= A Ul AL &) IndexError o9& O 7| A b= A4S, 28|11 23 1 AL

True ZFHUth (2 5re] o7t A3 ™H ino] 2 & o Aoz HAFH YL
AR} not in& ino =gA BRAGog AojHr}

6.10.3 O}O|HIE|E| H| 1
AAA is 8} is not & AA olo]HE B E AAX

SF
h= ]
o, 223 9.5 7 49w AAuch Ao ofold
v =ea 2y gg U

Utk x is y&xghy7hololdlE st e A7 9
Elxid() F+E AL 28FE Utk x is not

6.11 =2| ¢i2H(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 QAo EwojA], 18] 1 T3 A o] A o] & F(control flow statements) ol 4] AFEE o, T} =

o
AR o= S| FH Ut False, None, 5 9] 20, ¥l FAEH AH o] | (ZAHY, FF, 2|l2E, H
AUE, A3, B9 A (frozenset) & 2FFYUTH. 2 9o BE g2 Fo g s AgUh AHE A A9
ANEL  bool () WAEE AFSNA 2] 2= el ghruth value) & A 2 ] ufo] = & 5 1%L Th.
A4} not & 1 QAk7E Aol W True &, 187 FoH False & FUTH
84 x and v+ HAx 9 S FRUthx 7t AR E 2 g& SelsUth 234 el y 9 @2
o 1d¥4E EHF HE‘r-
F8A x or yEHAxY ZE FHYUTHx 7 oW 2 S EelFUTh 28X oWy ghs 73
o 1 A5 8 F UL
and &} or o= A% W3 ghoju 1 %%FalseE}True 2 A 5kstA] %‘3’_, th Al wpz] whof] gho] -3 X

j
AR EAG 2o GUT, ol AL e 227} AT A Sol 2} Aol o] o

s
&
o

=

72O 2 thA|E ook stohd, 84 s or 'foo' & W= # Xﬂ—'—ﬂ‘/]q not & A} 3t 9k
ofstm 2, 1 QA }e] &3} FA Qo] =¢] gt (boolean value) & & F YT} (o & £, not 'foo' ="' 7}
olUetFalse & R4 th)

4 2% 7}8] A]-4> A (automatic garbage-collection) &} A} & ==
At JA2"dA A EE U ATES H A= AT 22 5
DL UL B AR AR 159 EAE SARA L

(free lists) T} T] 2~ = ¥ €] (descriptor) 2] T2 o1 A4 wj &0, is A
;g :l. \:ﬂ»A] o7 A].&fﬂg;ﬂ 7-1 oz Eﬂoﬂ ]/\H’s %x_]—g__ iy 6‘;_1
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6.12 CH! FEoiAl

assignment_expression me=n)

[identifier

expression

o ] 3% & 4] (assignment expression, W] 2= “H M F 3% & 4] (named expression)” ©] L} “v}t} 7 7] €] (walrus)”

2} 31

RINE

= gche
2 Ag ALE % S QA AFAL AT gy

expressiong identifierd] Q3= A0, expression® & W o)

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

Es J32 oY &aE

HE A2

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

WA 3.8 F7h: o ) & Aol thgk o] 2pA g &2 PEP 5728 F=x

6.13 =74 E 514!l (Conditional expressions)

conditional_expression = or_test ["if" or_ test
conditional_expression

or_test

expression

expression_nocond

AEAA L (W2 G

ol

i BN
r

o o e Ho

f
ofy

<
£

SN

if C else y=2 WA
FUTh 18A dod, y o) ge 73t Fol I AsE
3 4] of| o 3k ©] A}A| g U8 PEP 308 & F2 314 8.

4 B
B 42 i g
X

EN

=

6.14 ZiCl(Lambdas)

"lambda"
"lambda"

lambda_expr
lambda_expr_nocond

gt 2842 (W 2 P} 4] (lambda forms) o] 231 EH Yt o] &

"else"

A 2F 2} (ternary operator)” 2F3l & H U Th) £ Thol & A Ato| A 7 W &

[parameter_1list] ":
[parameter_1list] ":

E94E e AE

SHA 8.

expression]
| Iambda_expr

lambda_expr_nocond

d

x T Aol 27 C o) 3k PR € 7} Folw, x of gho] Pl AL 1
sHZFYT

" expression

" expression_nocond

gy,

o)
HA )=
£ H 4 lambda parameters: expression = & AAE FUYT o] o] Y= AA= o2 A A9
9 94 AAA Y 5 AU
def <lambda> (parameters) :
return expression
A H50 F- g Ao Ad S Al gk 2@ A 07 whE ol X ¥4 £ 7 (statements) ©] L
©] ;= H] ©] A (annotations) & Z & 4= gl T 8f oF i th

82

Chapter 6



https://www.python.org/dev/peps/pep-0572
https://www.python.org/dev/peps/pep-0308

The Python Language Reference, S A| {7 3.8.20

6.15 E 34| 55 (Expression lists)

expression_list = expression ("," expression)* [","]

starred_list = starred_item ("," starred item)* [","]
starred_expression = expression | (starred _item ",")* [starred_ item]
starred_item = assignment_expression | "*" or_expr
PaEuggrageols dRA WS AS T, Ao st ARE TP RAA RZL FEL
FUTh £E9] ol 550 Qe P AL PUh FAELS FNAH L2507 Fho] 737
Ut}

off ~E 2] A F (asterisk) * = o]l & & A 3 A (iterable unpacking) < YEFH U Th 3] A2 HEEA] o]
g E ojojor FUth T olE#Eo] FEEY AIALE FAH A, A A AFANA A FE, BAE,

Aol Zdg o

WA 350 F7h @A FZo A olHelE ¢ 37, PEP 448 ol A H 2 & A e Y5y th.

2o 2 9E+ 9G¥ FZ (single tllple) (&%), 2 FE (singleton)) & T Wi vt B+ YgUch oh & 2 4
Fole AT £ st 2ol 2+ 447} Gt T BAAL RS BEx ¢y, 1 RAAY ke
FUTH (W FE2S WHEHY, W 23 S AMSAEAIL: ()

2 2849 ghe T Y9 e T B Sue ghol Hunck

1
SolA, 24 L 2L 2ol 22 A= AU R ol Fall vt

exprl, expr2, expr3, expré
(exprl, expr2, expr3, exprié)
{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl (expr2, expr3, *exprd, **exprb)
expr3, exprd4 = exprl, expr2

i

(least binding) ol 4] 7} =
% A= E ZEE5YTh
A g diise o
2 25 AoFH Y.

9% 23 ) Aol AR S AH Y Q%o

o2 = Jol A o A9 AR AL E 7
o2 Qo 22 Axtef £ %l A4k}

FO A A ¢ o)A, AMAELS °lUP(bmar )%’:ME}
5 AR UT (ASA T2 o9 old], LEZA A

Hl 3, WA AL ofoldl B E] AAE 2 BF 22 74
A 2 E£ 0= o]0 0] 7] (chaining) S 7]5& ZE Y

m[n >1¥~
o rlo
r[o m}L Y

m
Iy #d rlo

JBi

>
iy

kd
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PN My

= ERERE
lambda ok 234
if-else BN
or =] OR
and =32] AND
not x =2 NOT

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

WL, W] AT ofo WE E AATE Z g ey

| H| E OR

~ H| E XOR

& H| E AND

<<, >> AlZE

e CEEL L

58/, //,% w4, BE w4, UxA, A A, wm AP
+X, =X, ~X &, 2, F|E NOT

* %

AFAF

await x oJ9o|E TH A
x [index], x[index:index], | AAB23HYAM, SelolA, =, JEFHE IX
X (arguments...),x.attribute
(expressions...), A3t (binding) == &35 2 B2, g2E HaE
[expressions...], {key: value...}, | dlo], A tjaZd o], A3 t]A=d o]
{expressions...}
S Aazle EAYE ol g AFSEHUTH 22 S A F g YTk
SAFAF At xr £ 2 B8F et g v E I F Aabatr o) oFsHA ARPUTh F, 2%%-1 £ 0.5 YUth
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CHa=F (Simple statements)

ol e deERol AlvEEL R FEH o] shite] £

simple_stmt = expression_stmt
| assert_stmt

| assignment_stmt

| augmented_assignment_stmt
| annotated_assignment_stmt
| pass_stmt

| del_stmt

| return_stmt

| yield stmt

| raise_stmt

| break_stmt

| continue_stmt

| import_stmt

| future_stmt

| global_stmt

| nonlocal_stmt

Ir

=

g
H

it

Abstal 283 A L, (H5) Z 2 A A (procedure) (2] W] §i
e #HS EHFUHE TEF7 A8 (HF2 o3}
ot }%anzw ER7F s

ane
o

2) 28y

USL‘
>
> K

oﬁL‘ r
ofo
o rlr
2]
ol

YU, Lrepr() o a/\}%‘éﬂ =AEE HeEy, o
=

2k 2= ol A, gte] None ©] of A -2
AL BE] Fo BE 202 BT (AH7) None & Wl 1A RolA, ZRAA BEL
olH S HE WA dFUHh),

85
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7.2 CH &

YES o] 22 gol (N ADFIL /A AN Y o= HEY FEES 24Tk

assignment_stmt = (target_1list "=")+ (starred_expression | yield expression)
target_list = target ("," target)* [","]
target n= identifier
| "(" [target_list] ™)"
| "[" [target_1list] "1"
| attributeref
| subscription
|
|

slicing

"*" target
(attributeref, subscription, slicing &] & A2o)&= Zojo|n ] AN HAA L)
PEe HA4 B2 (020 o BAAY FE, JEL Pe)H 52 5 e, TR A9E
w'“:-‘r% ol ol thE Ag 71 L) 9o ghe 7okl XA L EFC g, 5o A3 AA & BHA

£ 9] 717}@]EH0131L]E}

9 B (5299 Yool wol A A 0.2 G e Salo] A AR A (cl=HE gx
JARAIGA Y 2ol ) B, 71 AR A HF Ao g
o

=

SFUA & FABL, o] WobSo] A 5 glow s o J. e 8 el FA a1
FHER TS 5L 2 AR B BN FAATH(EED A5 A4S HAYA L),
AANE B B2, BEY BEE FAY 5 Qo AT 5 A5 UTh o Y 22 the ) 2ol

Hom BEo] Sol Q) Fntz s AE7} gl shibel Bl | AR s HAel

Rodl: Ae B S50 ek B9l 9 08 9 YREL AN B ol

3, FEHEL, FAA LE2F 02, 33t BHAE g th
- B BEFo] o 2E ﬂii( sterisk) & SFell &< EFZ, “2EFE (starred)” EFZ o] 2}al & H U T,
s = 4 A 01 B &5 e E g RT3 F2 5o S

Fuich ool A2 R e, ARl LEHO 2 Anje
JB UL} g2 8o vjx e FEE L A= B2 H o o
Sl A G55 o A b7 et o] B8 e

- awx oo,

15—

EolojoFstal, = %%,%%OM LEFoT, =
stute] gHzloll thak A A1 o Y2 vk 2ol A Aoz Fefgy
« BZlo] AR (o] 5) ¥

= A& 3te ol 2

- dolFol A ZE EFof Q= global Ynonlocal Foll 5733 FoW: 71 o] 52 X
A q o] F FZkol| A AA AZAF T

7tz A o] 5 F7Fol Y nonlocal o g3 2AHEH = H o5

=

AZFG YUk o] A2 7|0 AdA= o] I d AA Y F=x 34710
A v 28] 7} vhd5 37 313 X} (destructor) (ZE 011‘/}‘11) 7t EEH

2

EE]%E%E\_I%?—?/]EE}O]M F2AAY 3 AU o] AL Y 75 o

= oo TypeError 7} 4o HD]- o 1 A
4

o e 3T 5 o o9 (HE

b
t
t
[
H
o'
c
5
0]
=
=
=
(@]
a4

o4

ﬁ
-,

H
u
W)

)
k
rr

ze,

o

]

e
[o

Y

o3

;\‘L
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F0] Aak: AR 7 2 e A2E A0 T
9 (right-hand side) £3 4], a.x =
o] ﬂHEE oﬂ/\ﬂ/\sl-

el (left hand 31de) E}Z\
BFAF Ol AE A o] ;q_\gll_

~
T
E

class Cls
x = 3 # class variable
inst = Cls{()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3
o] A™ o] property () & Y50 Z 2 3 E| (property) 2} 22 H A HE oJE|HE] A &2
g2t etk
e Brlo] qEATH AW Fxo Qe 2etolne 2849 e FdUH (FI2E 22) 7Hd
AA2 ARG (FAT 2] 22) )3 AZ 7L hehol itk 17 the, AR A3 YE BFAY e
Tt

mefol vl 7} (22 22) 7hdl A AR W, A8 2T EL 357k Uelok Uk S5,
A Az Pol 7k HA AU Th Aghe A A2 Pol Bt 22 o] obd Lo of 51, Al A 2o
T QY 2E b G| ARE thYstebn 8 Gtk A8 ss M S Mol e, IndexErrox
2 gogUnt(HE 23PE B AL B YL 2 2ud] A FES 24T 5 GEUD.

mepol v el 7k (GA U 2e) v AAW, A0 23 P wge 7] P} E8H = golojo
S, 0] A8 22T EE AR O] WASHE A/dolE 42 BEES AT ojn) 22
AGES e 7120 AR AL AL S E AL, (L @e) A17F EARA b 49) A A/zk AL
A FE dEyrh

AR AR A9, AAR ARE__setitem () WAL ETEH UL

ze) mebolme] EHAY G FHU (F2E 22) 7hd AR~ A
oh o9 = A RS 2L Ao AR ARk Y Th 19 the, EA BT 5a
ahe FIITH 71 B3k 03 A A 29) Dojth. AAGEe A47} 5 ojof Utk =
847k e 8, AT 20l 2ol HRITL 2970 244 AAGEE 03} A A2
Folhe @] S % AR UL v o2 Aldls Aol Gehol 2 H s
NTAAZ ARG R 8 AL B A4 5 ST, Gr2le] el Dol o] 95 & A4S
A A a

CPython implementation detail: & A =& o A, E}2le] EH S & 4]

W
, M
;

F= g dANA ARE 7] wf Eofl o] HlAI A 7} @ AAFH A= AHE ¢

”/\}ﬂ]‘ﬂ«l Y7t A e %Z}dol ‘5 Al A (simultaneous)” Y= (& E9l,a, b = b, a+
HEE w3 TH A E, dH = -9 24 oY SH2 AEFANA LEH SR Yo

Ur/ﬂ 2 5T A= 2HE ‘JAHEP l% So, g2 g2 =z a¢L [0, 2] & AHFY

x = [0, 1]

i =0

i, x[1] =1, 2 # i is updated, then x[i] is updated

print (x)

] B7):

PEP 3132 - 87 o]H 2] 8 < %) *target 7|5l & +4

[1(%]
Mo

7.2. THY 87
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7.21 S CH = (Augmented assignment statements)

SEAAES T EFNA olF AT dEs FA= AdUh:

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop :: "+:" ‘ nwn__m | mik_n | "@:" ‘ "/:" | "//:" | n %:" ‘ LIS O e |
| Ny s—n | "= ‘ ne="m | nA_mn | n|="

=8 =3 A < 73, B2
I AMAE Aot th Y] ol B o] A4kS e &, Yo g Al 1 AFE i dFUTh B A
22 s winkgho] Yt

x 4= 1P EFROYFALx = x + 1AW A £ 5 A, AR 2L B oA H S
3 A8 FUTh 52 WA A L, x o ghe 0 3 vk T3 th E9, b5 w), A4 Aske A2
' %> 2 B s Rk, o AR E S BT

it A= e, SR A AL e g Fok7] o)l e = FHUTE ol & 50, ali] +=
i Hata, vhA o 2 1 ATE ali]

f(x) EAFANali]l & RIS, £ (x) 9 = 731, QS 33t

of oAl HU Tk

] BN S22 tF el e 2 U dstE AL 2 5, SE g Fof ot gL vl o 3}
Ze oz Aeg Uyt upd A 2, Al At 522 M S df 2 o, S E O Wl Eof ===
o] F AAre Aul o] A AAka} ZHU

7.2.2 0{=E||0|EEl CH Z(Annotated assignment statements)

ol el o] 4 AL, 3 B, M} o 22 HE of o M3k TS 4 9t Y
gt

el
fifo
o
r[T
a
o

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_expression | yield expression) ]

o,
2
)

0,
M
i)
1o
)
o
o
rlo
fo
N
o,
v
1o
o
P
=
e
ik
i
ul
rlr
S
o
i
=

g QA m & on
o
iy
Ac)
[>
T
Cut
i
lo
o

rlr o

2o (4>l o

Rl
K
iy
i)
[>

% T
1
]
o

50l

LH o] 2 gho] Fa A At A FE A] ks U T

Hol 2R, ol wH o] EH Y2 (A A3 oA o eH o] M 3h-g F3517] Aol AAl Y=

AU 94 B A o] EAHA o, A Z e = H A9 g 7ot vhA e

_ _setitem__ () °|Y__setattr () =& A=Yt}

o B7):

PEP 526 - W= o] mE| o] A 2] =
EERSHNEEE A
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PEP 484 - JE A A T4 =7 IDECIA AFEE 4 Qe 3 ol :H| o] ol th & 2 A3
Al typing && F7bskE Ak

o 2
W 3804 WA o)Al o] =EHo]Ed Y2 AR J} vpApA| = ol 22 23 A S 58 F Y
th o], (EZ e FE TR L) GF @A NN 29 01137}%%?&"14\4.

7.3 assert &

assert +-2 = 2 13 of] tj ¥ 7 o] A A (debugging assertion) 2 41} 3F+= H ] 3 9 Utk

assert_stmt = "assert" expression ["," expression]

o

3l e, assert expression & 23 =53t}

if debug
if not expression: raise AssertionError

Z4H e, assert expressionl, expression2 = U231 53Ut}

if _ debug_
if not expressionl: raise AssertionError (expression?2)

f

o] FTH = debug_l]-AssertionError 7} 22 ol A HTES 7 At 7 g gy ok
AR FHAA, W - debug > IHFA QI Ao A True o] 3L, H A3 7 R FAF S o (FEH
4 -0)False YUtk dA Y T = FA37 &= Hotd /\W"ﬂaﬂ*ﬂﬂﬁ J = assert & FF ITE=EE
WA s U T ol H WA Ao AsfjEt FHA Y A FESE XFT I R7FYE0l FFHAIL; T
8 e do) 2o Ay 2 #H

__debug__ o B f A2 H2ks A kUit o] g WAe) ghe Bz E kAl A w) 4P ek

7.4 pass &

pass_stmt = "pass"

pase du) GG — 489 oY A Aol g B o R Bl Lasle
v 2=

SHAIRFE I gl o, A E A Fe= &R

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

75 del &2

del_stmt = "del" target_1list

AHAlE Yol BYH A o vloHA A7l A o2 g Uth A AR A Ee U8k T4,
o7 @ 714 e 7} LU Th

B 5520 A= 2Bl S &4 2 8F o g A7 Ao m AAYTh

ol 59 AAlE 22 ZE EF Sl global woll L o]go] SR whet Aol A o] &
Tl A o] 59 AAZ AAF UL o] F o] AZF o] YA 2, NameError o 9] 7} doj g th

7.3. assert 2 89
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JEBHE %%, ARAIHM, 24 ARl B zetolve) AAlE AHUTH 2ol 42
AA = AuEA 0 90l o) M Sehol A8 thShe AT EETUCHEA T ol £ Sebol 4 5+
27 7F kg o,

7.6 return &

return_stmt = "return" [expression_list]

return & BHACET o2 Aol FHT A7 opU, B4 Aol F A o] heh 4 AUtk
QoW grS Fokal, 1TEA] 92 None 02 X2 Uth.

return-> Z@ 4 EF (& None) S W8 1o 2 A, Al &4 528 gy

return©] finally %ETS._— 7MA try B A Ao 7t HAUyEE Bt = 4

Aol 1 finally o] A3HFH Lt}

A g ol oA, return -2 A @ ol Bl 7} 2%a& 712 71 1, StopIteration of| & & o 3
t}. return Fo Al 3= = 2 (Y ThH) StopIteratlon-/] A Aol Q122 AT o] StopIteration.
value 9]EZ|HEZ} g Yth

H 5 7] Alyd oy oA, M return & H 57 AYHH EYgS &8,
StopAsyncIteration o2& oAUt v|Z7] AlYd o]g oA, vlo] YA L return S

4 el gy

7.7 yield 2

yield_stmt = yield expression

2o u 7t QG5 Uth 55 3hyield 88 A4 D8 E 3= 25
o & 59, yield &

it

yield®& \l€ld A 2k5} 7]

94
95} yield £ A+

yield <expr>
yield from <expr>

S O2H L yield 2884 £ F5FUT

(yield <expr>)
(yield from <expr>)

yield R4 242 A Vel ol 448 4o wlwk A= 3, A a0l 6 &4 whrlol A w ALS
BUTh @5 97 A @5 oA A delE B52 HEES St Ut yield 8 AHg e AvoR
FE ok

yvield®] ol thal AA| A AFFEL A= 3 A (Yield expressions) A4S s Y th
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- =
7.8 raise &

raise_stmt = "raise" [expression ["from" expression]]

FA o] Fo]RA 2] GO, raise & WA 2T Z oA E4351H v o & ThA] 4ot &
AT zol A3 27 fithd, o] Ao ol g gt= 2 Z €8l 7] 918l RuntimeError oﬂﬁ% dogy
38R oW raise=d e AA=E, A ‘ﬂuﬁ E 3 Al19] 7+-& F 3T} BaseException 9 A H Z
=; ?li?jioiok FUth AW, o9 ATl A= 28T AAF glo] FeHAY A2HAE TS
AHEE YT

o 2] 9] & (type) < ol €] A9
EEﬂ"]/\‘ﬂ“ AA = B e 7 ‘?:_
REE JFgUth o3 2o
i‘ﬁ < A AAs= S

Edolamg A FUTh:

2

o

= (¥

P21, Zh(value) & A 2B 2 ZFAI QU T
1}

) A5 08 FHEo] A3 2 7] 7b5 3 traceback_ o] E g
ZE AR, o9 & eI EF o
2"HAE FEFEE, O ARG

raise Exception("foo occurred") .with_traceback (tracebackobj)

The from clause is used for exception chaining: if given, the second expression must be another exception class
or instance. If the second expression is an exception instance, it will be attached to the raised exception as the
__cause___ attribute (which is writable). If the expression is an exception class, the class will be instantiated and
the resulting exception instance will be attached to the raised exception as the __cause___ attribute. If the raised
exception is not handled, both exceptions will be printed:

>>> try:
print (1 / 0)
except Exception as exc:
raise RuntimeError ("Something bad happened") from exc

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

The above exception was the direct cause of the following exception:
Traceback (most recent call last):

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

AL A&7y rinally Aol A o9 7 A SHH v g W AU F o] FAIH o2 AL&H Ut oA o9 7}
A o 2]9] _ context_ oJEZHEZ FEHULH

>>> try:
print (1 / 0)
except:
raise RuntimeError ("Something bad happened")

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

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

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

o &) A= from Aol None & AN A YA A2 FAAZD = FYTh

7.8. raise & 91
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>>> 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 2] of Theh o] BHe JHE o] 9 AMN A WAL S AL, ol 98 A SHe Aol e AR iy F A 4o
91Utk

WA 3394 HA: o]A| raise X from Y oA Y & None ©] &g Ut}

WA 3.30] 7} of| 2] ¥ (exception context) ] A5 £ S A = Y= suppress_context_

SERELS

7.9 break &

break_stmt = "break"

break € THALE for Ywhile Fxo SR AT UEPE = 55Ut SHAIRE 1 £z <he g

U S ool FHE A= syt

7VE 7V 7kol A SRR Qe T2 E TR, I F 2T else Eg 2 Jlokd AU Ut (skip).
for #X7} break 2 *EE] W, Tz Alo] B2l @A g AT

7}

break 7} finally @ try ZollA Ao7t BloUe S vte = 49, F22 5 H IARE Blo| 1}
A I finally Ao N-o'ﬂQ],]q_

7.10 continue &

continue_stmt = "continue"
continue = BHAOZ for YwhileFZo| ZHE AT el 4= JF5 Ut 3R 2 2 £ 919

P50 2e2 Bolol 2 AR AL deith A M0 A BAL e F27 e Aol 2 Yo}
=% sy

continue 7} finally & 7FA try oA Aloj7F HAUE S TtE &= A%, T3 FE Alo] 28 Al &
8l7] Ao 1 finally do] A Urh

711 2 E E (import) &

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])?*
| "from" relative module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*
| "from" relative _module "import" " (" identifier ["as"
("," identifier ["as" identifier])* [","] ™)"
| "from" module "import" "*"

module = (identifier ".")* identifier

relative_module = "."* module | "."+

(fromdol gle) 71& 42 E 2 F dAE AP

ke
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2. YEE(import) Bo] ST 2T L] A o] F Ft o] FolY o] FES HA Tt
Ao (Fx=2 29) oy My A& 23etd, vpx] 7 o] o dxE Fo o3 EE AAH
F A= Aot EE2 S Uth
AWNA A, BES 2T 2E3E 29 MR A2 e AlaE o 9lE Al A ol A EHA A
P, d2ED S e Ay FRHY ANAGEREEH] YXE lé%‘%ﬂ Elujo] =3}t AP*Q-Q
T UE BRE Fof AT At 5yt
SAHE RENATHLRE ¢l EAXY, A 71A] F st o2 A o] F w7kl 2lg Yt
e BE O EHoas 7t W, as Fo LE o) Fo] JdEEH BZE JH AZ2FE Y
o T2 o] B0 AAHA 33, YEEH = EEO| HA4Y EEoH, BEY o] 50 YZEH = ZEI
gt g2 Ao o] F Fo] AZF Yth
e YZEHEREO Ao BE] oty gtd, I ZES 3= H AR F 7R 2 o] Fo] HAH
S 7] Ao thst F2 2 A A o] & 07J°ﬂ AZ Ut J2EH REL2 I H o7 Hi}s &3
A5+3E o] & (full qualified name) & &3l A A 2 = of of Frth
from @2 F7t o BT AAE AT Th

L gEEd nEol 1082 o= REE AHEA AT

2. RO, DO FYANE RES YEEIF= AS ARSI S YEZEH REA T oEFFE
2ol 2AR T

3. JEZHEZI Y AL X oW ImportError & 4o 7Yt

4. 25 A ko, I gholl th et Fx7F A o o] F F 3ol AdEH =, as o] A A7 ol A
AAE o) B2 A eI, 18] O o E 2 HE o 5L AE T}

AbE o

import foo

import foo.bar.baz
import foo.bar.baz as fbb
from foo.bar import baz
from foo import attr

foo imported and bound locally
foo.bar.baz imported, foo bound locally
“00.bar.baz imported and bound as fbb
foo.bar.baz imported and bound as baz
foo imported and foo.attr bound as attr

SN S
w
o
o

i
_|>i
i
32

3
o

TEE LT () LR, Rl 398 2 37 0| ] inpore E0l $HP 2

¢

1o >
N
12
o
nlm
OJ
\l
é
e
Y,
i}
A
v

ol Ao A &7 )& (public names) & 52 o] 5 F oA __all_ o]gl= o] 59 HE4E AANA
AUtk Y=o otd, FAEY Al AL ofof et I REC] AYstAY X ET = o]l 55 A Y
all__ oA ARl FE52 BT IMNEHAFHILEA] Ak AT __all o] AoH A
Rl o) B ol WAL o8 5, UE £ ()% AR 2 wE oo BT
el =S APLGAS TYSHoR Uk oA S o S AP A ohd
S A e AQUT (7H 2 28] 2 ES I AFRSHE glolH e B
Bl — from module import * — & BE F£FoA T FH Yt} %ﬂ]il}
AlE & SyntaxError & 4o 7Yt}

-‘4 X“’H °l (absolute name) = ZT’@%‘ de+= ¢tk 2Eol 9712 7}
=

o,
Ol

o Imn oit rg,
i
ok
I

e |

1 o 1o o T3

td

i

i

X

o o | >ﬁ
%z;m“‘% L)
i];éé fr
oo 0
_,\1rn\l N

2 i
2o

> |

>

oo W T

S o0k

00 oo o% AN 5O T o
4y gzl fo

Kl

1

off

o2 3 7] A] <kl
(relative import) &
AR oA QA E BA) 3
YEZEE Stz ZEO
A& ,\?JWD} Al 74 <]
import mod & A3 3}
import mod & A3)3}lH

/K]—I;H ?:I“LJ::‘— 2—101] 01 —;—\-q

m°" &=

=

2, AE3 o] 52

Crom Fol AARE A7 A} B ol ol = 7
S5tk k) AL of

ot ALY Eetrtof ek ] A+
A |71 A E LY F 79 2405_5117]7‘]"/1\—%%74Aﬁ%3}7}t
Ho ff—%% S5 gyt 1A pkg 71 A Y= BEAA from
g.mod & YEEFA FUTh pkg.subpkgl 2Fo|A] from . .subpkg2
subpkg2.mod & YEZESH| HUth At dEE EH@"FFZJ]'% 5} 7] A]

)
<
:L

% riy &

rjluﬁgéi
g o ol X

W%flrg
N, gl ofy
L:-:F”lo

TY‘J.Q
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fu

[l

= = =
tdRES

o] Al&d Yt

9l 2} module, filename, sys.path, sys.meta_path, sys.path_hooks & ZA} o|HIE import &

ERREASIEH

o

502 243

o Q9
=1 — [SINS)

rlr

Z2IWES A Y57 Y&l importlib. import_module ()

7111 X 2
FA E (future statemen) & A3 A7t 5% BES SHF Yo AL AEHA AL} ES
7= = A Al o] (directive) 1], 7L 715 vl 2ol SA = & Iol oA FF 0] HE= ZAdYth
FA Y HFAL Aol 3= A G A o) E4E v WAL TholH o2 FAV= AL GA =
AQUTE 1 755 0] BEo] HE W E o Aol BE B2 A 75 AR5 IR BT
future_stmt = "from" "__ future__ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ")"
feature = identifier

A4 2 2E Al Aol velor duth 4 & 2ol U= = A= S5
K

(docstring) (1 ThH),

.
The only feature that requires using the future statement is annotations (see PEP 563).

FA FA w2 T3 SHFHG 7552 A3 FFolA 39 g AAFH Y o] &
E o &= absolute_import, division, generators, generator_stop, unicode_literals,

print_function, nested_scopes W with_statement 7} L3P UL} o] AEL2 Yo &Y I
N BB, 08 BA SHAS A 5481 907 0 ATk

u
o
il

~<

il

FARL FARCRE At AHo) A4H T Atk A FAEE v I WAL 5%
e F=E S Tl TP UTE A 750 S35 A b= 2R o FAAH) MEZEE FHE EYohe
B2 s a), o] Aot AuAet RES A R S Atk 28 AP EL A Ao
= 094 5 sy

M Ehe, Astde s o | 7% o] 550l Ao H o] A ET, Wek FA £o| ¥A FakE V)5S
zFetm glow Aot AF o2l Je

AAA) AP A A APde 2 dxe REWN ST B2 2E  future |, So| Awdh o}
o Q3 A Bol AHEE AH drA Yoz JrEH YT}

TR AY AR NIEL FA4 Foll g 8AsE = FAA Y 71550 E A5 U

o) & Bl o} R A% 583k Fo] Qg 23 ok Pk

import future [as name]
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o BW7):
PEP 236 - W) 2 ] _ future__ _ future_ W # U= )3} 3] % 2] Aok

712 global &

global_stmt = "global" identifier ("," identifier)*

slopal £ A T 4% A AL & AV A8 AU Qo0 943 ofof et
= g Uth global A A §lo] A WS o] AAE 7He 2 4= Q7] & 3HA Uk global §lo] A Y W40
e st AL BT o

global wol UEH o] FE2 22 I = EF9 A global & & 53T = U

global woll 4E4% Ol%%% PA AR SY for FZ Ao} BHA, Fe X (class) B, T4 F Y,
YEE (import) &, WS o] = H] O]/ﬁ_ii o] =] A] ¢Folof Fth
CPython implementation detail: H—TL??j o] o] A|kE9 dEE ZA A YA W, 221 H
85 Wolop sou, vehe] FAL 1A FANAL mzade) o6 E of w9
A7) Wi EJ Yt

rﬁL
o
2
Jo

L1l
2
ol W
ik
>

l
o >

) pA o] & A A A} (directive) Y Y TF. global &3 &2

HAE e Z=d W HLHULh 53], U exec() T2 FFHE EALGo| Y ZE AA o =
z3 FEEBEe TS T2 41, 28 EAGY 28H I =

o] Y& global &0l J3FS BW 25Utk eval () Fcompile () &5

U 1 ot o
M2 2

7.13 nonlocal &

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal T2 UEH A8l AGS AL et 71 7Hrkol A SRRt ATz oA oln] AZH W
£ 7lel7| =2 v th o] A e F 23], A2 /1R o] Ao o] 2 T WA FAFHE Aol
FYUTh o] BAL AL3E 2=/ A (RF) 233 9o A 233 9] WSS AADE 5

ﬂééﬁqﬂ.
nonlocal ol U}<&d e v
AZES 7t Ak Ut (A A Z o] o &

h.
nonlocal o U@H £ o552 A &3 2o oju] A= 257 A A A eFotof gyt
o B7):

PEP 3104 - u}Z 23 20| Q&= o] FE o gt AA A nonlocal w9 4.

7.12. global & 95
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CHAPTER 8

Eet& (Compound statements)

EdELOE EZE(Q 25E) S =gt ojH oz O gE BFEY Ao &S =AY
Aol ch 2+dsHA R3S uf, AA BFES I 2 & 5 J7|= A2 dulrog BIRO o g
o 23 Yth

if, while, for #7842 A&AA Ao 55 72 FAFUE =Y 25 sl try = ol A
2] 7|} J 2 (cleanup) TE= = 1 5 EFE AAGS= M, with B2 I EE FHoZ 2739}
grojdelAlo]d ZEE AR T F AEE FUth T Fe~ FY E A2 BEFFYUTH
EEL s T o)A A 7 AR YL A2 F T} ‘A E(suite) 2 FAR UL 5 BFE
AaHE2 BT 22 5927 o #FsUth 2 A atie SE6A A EE = 7|9 ERE A&
FE2o7 EYUrth 29 EE Ho o Alojd = EHAEL IFAULE 2YEEFEY FE FHoA
2L Zo AuZEoz B8 sty 2 ojAte] g Ed ¢ 5yt e O o S ™
StUY 2 o] 4 EAEY £ JdFULh 24 32 Y FHE BEFES 2T+ 5
23 2o AL gutax o, A2 AuEE else o] opd o] H ir Hoj £35=4] H 3R
7] Wi J Yot

’if testl: if test2: print (x)

3 o] 2o M Al EE o] 22E T T FetA Al A, B2 22 ool A, print () TEE2 EF

A AL ol s Aas A g The Aol Fo) o gtk

’if x <y < z: print(x); print(y); print(z)

8 ofsti:

compound_stmt = i1f stmt
| while_stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

| async_with_stmt

| async_for_stmt

| async_funcdef

suite n= stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt
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stmt_list = simple_stmt (";" simple_stmt)* [";"]
4= °l ¥4 NEWLINE © & 2131 DEDENT 7} 71 52 whg = 350l S5 oF Fhuoh. ok, A=k
bt A Aol §4 £ AN D £ e A =R AL wleel, REgel glrke A £5
St 8 (Fro] oM FHE irFol E27 HE AL ST T2 2N v (dangling) else’ A S
3 23 oh.
BEFGS A thgoll L= A e EH A2 A ESHEY 2ol g5 2idFch
81 if &
iFES AR A AH UL
if _stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

Bol Nt AL WAL AN FAAE S S AN T A B8 ] 2H =S A
A Aol = =g ?j/c}(Boolean operations) AAS BHAMQ);, IHA S 1 2~ A
‘F_—'T'—-c f’fﬂﬂﬂ‘ﬁr%}o] FAA A FFUTH. BE R84 E0] AA o]
A ﬂ

while &2 @A 0] 4 FAd AP WHE o= o AHEH U th:

while_stmt = "while" assignment_expression ":" suite
["else" ":" suite]

o212 A S RHEA o7 FAStaL, oW, A WA A ES AYPAUh T A o] ARl (A=
e AL £ dFvth else o) 29 =7 (oh) 4P 1 22 g SR}
A AR 2 ENA AYS & break T2 else A5 AP3HA 4ol F2E FTEFULH 3 HA 29 E
oA AHH & continue B 2N ES] Lhul A LR S AUH T EAA ] AR Sobghth

=
83 for m
for B2 (BAE, 7 g2E Z22) AlA2 Ut olHe & AA Y 8458 oJEH o] Edt=d AHS

gk

for_stmt = "for" target_list "in" expression_list ":" suite
["else" ":" suite]
A 552 AT gho] Fa A YTH ol H #E AA 7} vh2bof T expression_list o ZFE

clejslol el 7} ol Ut 3@ o o el o]} A 33 Fvieh, ol el ol BelF oA

7he WA AR 2t 4§50 tle] TF 79 (FIE L HAL) 02 B
2, 29 E7 A9 gt §550] 22592 uj (o] H# o] €l 7} StopIteration
T AR AeE SA AT, the else ) 29 E7} (ITh) ARE @
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R0 2 B A AW break B2 eloe AS AWNA ST FIE FEFUTL A A 29 =
NA YL E cont inue B2 2AEY o)A RES AUH T 01 502 dol AL, T G5
o else AZ T

for-F 3= Bl B 59] W4Eo B FUTh for-F2 9 A Ee A o] 2ol AEE EFHA, 1 5o
=

=
A AHYE BE= BF HolE

t}:
for i in range(10):
print (1)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next
# index in the range
A RS 0|25 2R E W) AAH A GAT, A W27} o] YTk, Tzl o5 A o]
dojupA] o2 = S Utk JE: A g range () = H2Z for i = a to b dod EHE
FUW e Age Z49 O]Eﬁ lO]H EHFULE ol & £9], 1list (range (3)) & B 2E [0, 1,
2] 55 UH
FaL: Adazt Fxo oo A E vl = v B H o] hFUTh (o] A2 2.4 7k AJA Lo AR doj
7} o] e ¢l o] A ul e}

o) 743 e 2E). theol ol G5 o] AP AE F A5 ¥ AL E A ALSH T,
ST o] -2 H 7k Al A0 dolo] ERFE F37}FRH UTh o] AL woF A9 =7 Al AL
A (Ex 1 o] A0)) 322 AR Y, ThE FEL AU A Arhe YT (O B35 o] o)n oA
A BB AEAE 2 B W E YT, S ATA R, 297 S BE GO AR FEE
AT, Al 5L F 29| T = ol A A G2 7 9l B oA A BT o AL Teek I
oo} % g, AR AD2e] Sefol iz AN AR WEOEA 3T 5 AFUTh IS 5

for x in al[:]:
if x < 0: a.remove (X)

try w2 T 2wl gt 9] A8 71y A g (cleanup) T &= = 1 & BFE A A= ol AMSE U Th

try_stmt = tryl_stmt | try2_stmt
tryl stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

The except clause(s) specify one or more exception handlers. When no exception occurs in the try clause, no
exception handler is executed. When an exception occurs in the t ry suite, a search for an exception handler is started.
This search inspects the except clauses in turn until one is found that matches the exception. An expression-less except
clause, if present, must be last; it matches any exception. For an except clause with an expression, that expression is
evaluated, and the clause matches the exception if the resulting object is “compatible” with the exception. An object
is compatible with an exception if it is the class or a base class of the exception object, or a tuple containing an item
that is the class or a base class of the exception object.

except @ 5 o= A X L} u X]F 2] ko, o] A7) AL YR T TE AHAM ALEH

'O 2 o9& Yo7t finally o] A 42 o9t 5F 2oz APtk 2 A o9+ A & ddolw el

84. try & 929
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1j}okexcept 29 tﬂlﬁi"ﬂ E XA FE 7w A7 A sE, Y A7) AN HAAFHT
EHR I TE A~ Oﬂ/ﬂ A ol e thsl] AAZF AIREH U (try & AAZL AL E Lol Ze=

HAFE Y.

1] 2] =] &= except D o] WAHH, @]ﬂ—t—lexcept Aol Qe as 7= (7F Athd) FHoll X174 E ef A of th )

= 11, except B A2 EVF AFFHUTE BE except 22 A3 7153 EES 7FA of Iyt BEE9] Eo

S5, try & AA| S Fol A durA <l ’“f‘“ o] AL HYTH (0] AL 2L oo tsl F MY =HA

2181717} a1, o &) 7F ek& A 8] 7] 9] try % 01]/‘1 WA THA, B2 A 8] 7] = o9 S A 2] 6hA] A "Ark=

o] Ut}
o197} as target & AHESIA TYD ), except 2 Zoll A AP Ut o] AL A

except E as N:
foo

7 ol2 WaE = AT 2HUT

n:[

except E as N:

try:
foo
finally:
del N
ol 51 except A Foi] 2252 W o) 98 ThE o] 5o th 93 of ek U . o9 S A A S el
A A mdel2m oz Q8 A8 ma AT Fx 2 e YANA e ThlA A7 Dol

A7k 1 me Qo] BE AS MR LT WEdu T

except Ao 29 E7F AYH 7] Ao, o 2] o] AFA| WG] sys gl A= =0, sys.exc_info() &
ol AM 2T JFUTh sys.exc_info() £ 9] S, ol9] JAXH, Oﬂﬂﬂiila‘«l old

Oﬂfﬂ LAY =AE °LﬁzhEEﬂ°]’\‘m AA (3 ﬂ]%ii*ﬂﬁ) EOFAAN3-FES EHFYLH
sys.exc_info () #E2 d L& At g2 LE EA T u) o]d gtez Byt
A2k 7153 else B2 Alo] EE0] try 2 EE WA U7, ol 7F A SR ¢k, return,

o
contlnue T+ break o] AHA kod AP else oA T3t o9 = ol Y2
= except 2401]/\1 A el= A k5T

finally 7} QL2 W, ‘A 2] (cleanup)’ A 2| 7] & A H Ut} except & else B Z3|A], HA try
Aol AgUrth o] A9 oA o2 7} Ao, ol 9] = YAl ZV‘}%‘%E} finally o] 43
Auch vk A E o) 7 o, finally Ao] BolA thA] YA th finally Aol b2 o9 &
do7d, AFH o 2)+= A o 2] o] A AE (context) 2 AAFH YT} finally @] return, break Ex
continue & A3, A%H 4o+ HAYTh

>>> def f():
try:
1/0
finally:
return 42
>>> £ ()
42

finally & A3PslE Foh o AR = 7T o| A5 A eb5Uth
try-finally %9 try 2 E A return, break, continue £o] APD ul], finally = ‘L}7}

£ e AgF ek

o] Rkt b wpA etol] AW E recurn B E AR FUTE finally o]l 4 AH 7] w2,
finally % 01]/\1 A E = return 9] 51'/‘7’ upz] ghof] A= = Zlo] Huth:
>>> def fool():
try:
return 'try'
finally:

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

return 'finally'
>>> foo ()
'finally'

A5 ol ek 2 7ke] AHE 9] AP A RS 5 AT, A E DO 7] Ao raioe BE AGIE Aol
A3t AR L rgise = A A S 5 95Ut

WA 3804 WA gholxl 3.8 o] Holls, finally o] Fd EAR As) finally oA FE A
ks Uth

8.5 with &

AU LE Pl 2} (wirh £ A2 Pel A A4 BAR) AU AEE
A& &3t tryexcept-finally A A ES HE A AAEE = AESE

A ) ASF UL o

Aestd + A=F dunt

with_stmt = "with" with_item ("," with_item)* ":" suite
with item = expression ["as" target]

Sto] “item” & AL S with B AW TheH 2ol WP T

1. AY2E #e2AE A7) A3 AP 2E 594 (with_item ol F0] X expression) o] 3h-& F+3th
U0 ALg8l7] 98 AeaE #ejAe]  enter () 7t 2EFH YT

Uzoll AHg37] Qo e AE BERe]  exit () 7h2=RUth

AEAE AR enter () HINEE TZITH

with £l Bl o] 2= Qom, TR __enter () o) W3k h YT Th

A

AL with#2__enter. () WIMEZFo Qlo] Eokgtawl, _exit_ () 7} FEEzede
B th 2 A, B2 ol th ok S <ol B 7l stE, A E Qo A o 2 7h E A’k A} o]
AFgUth ofeie] 6AE EA 8.

6. 2 EZFAYF U

7. AEAE #Aeate]  exic () VIMEE TESFULH 9t AN ES FEAEE WBEQTHY,
a7 F, 3, Edolamo] __exit. () o AAE AEF YT 25 A ¢ko ™ A 7§ None ©]

JAA = 2RH U

~9)E7} o9 W Eol] FRHAL, exic () WA= 9 ko] ARolW, 19l E A I
A1), 8 Aol HOE, AN AF e i B A Ok EROE ADE AT,
S ETLe) g o)9le] o) RE FRHW, exit () o NB G TAH L, HG SR T

GL s Al A e AL,

et gL e

with EXPRESSION as TARGET:
SUITE

ou 4oz eIt FEFUh

manager = (EXPRESSION)
enter = type (manager).__enter_
exit = type(manager).__exit_

(THS SoTAT o A1)

8.5. with & 101
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(o] A sl o] A ol A AH)

value = enter (manager)
hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
exit (manager, None, None, None)

S RO B GBS S, AHAE Bel s wich Fo] 2HE AAY ABFUTH

with A() as a, B() as b:
SUITE

=

oJu o2 theIt BEH

with A() as a:
with B() as b:
SUITE

HA 3N 1A o= AdAE
o ®7):
PEP 343 - “with” & o] wich &2 32, #7, ol

=]

Aol A9

%
+
o
Lo
rlr
S
>,
ofo
By
o
1o
i
+
i3
__>‘4_51
e
4N
ol
X
ol

AAe A R) B Rl g

funcdef = [decorators] "def" funcname " (" [parameter_ list]
["->" expression] ":" suite
decorators = decorator+
decorator = "@" dotted_name [" (" [argument_1list [","]]
dotted_name = identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* "," "/" [",
| parameter_list_no_posonly
parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_

| parameter_list_starargs

parameter_list_starargs = "x*" [parameter] ("," defparameter)* ["," ["**" paramete
| MWk xn parameter [","]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier
o ol e AYY 5 gl BFYUh AP A A o) & FIe) B 0B F5 AA (F4
A3 7h53 ZEE =& 2 F (wrapper)). ©] T A= A Y o] 5 Tl e FxE 2T,
B4t EeR A9 0§ 002 ASHUD.
B4 Aol B4 vt AYSA Gk F7 259 i AFH Yok

2 g uleie) 3 WA BFo R S BAY U P F59) doc olE@RER MET 0] o) 5223 o Huk

102 Chapter 8. 52 (Compound statements)
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il SUth Hzdold BR4 L P4
o O SR 4 e £ Holol ot ool e
AR WL A2 AN 2P UTh B 5ol ol o] Adgch ole A
Hadolet 245t 3402 48P Urh o & o, he ) 2L 1=

Qfl (arqg)
Qf2
def func(): pass

£ e S5

def func(): pass
func = fl(arg) (£2 (func))

Aef o] 7 AR o] F func ol AZH A ethe A thEUTh

U 2 o) AFe] w7 s S E 0] parameter = expresszon 5315]] E 7MW, &5t 7| R oA ESs &
0 U Th 7|2 3ke] d= AR A9, 28 o Sk O]Z} Agd 4 gla, 2 of
7] ¥ 4~o] 712 3kol @%%‘45}. TR ui i AT 71 23S ZHA ™, X7 kA 2 FE T E s 2E vl

WS E 7|83 P ok BT — ol AL Y Aol A B AT A ehe B0 A Aok o,

B4 Aol AR, 1 S e AT A LEFO 2 o] LA, o] AL il 0] T
b slE w @ W gho) PAA L, 52 : 2
el st AL 55 ugol PAEY
AAE SAGH (1, G20 35 g 2114
B oo S ol o th o) EAE 5 oL A A8 e o vone S B B B4 Sl oA
RAA R AN s AT ol & 5

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append("property of the zoo")
return penguin

Function call semantics are described in more detail in section & =. A function call always assigns values to all
parameters mentioned in the parameter list, either from positional arguments, from keyword arguments, or from
default values. If the form “*identifier” is present, it is initialized to a tuple receiving any excess positional pa-
rameters, defaulting to the empty tuple. If the form “**identifier” is present, it is initialized to a new ordered
mapping receiving any excess keyword arguments, defaulting to a new empty mapping of the same type. Parame-
ters after “*” or “*identifier” are keyword-only parameters and may only be passed by keyword arguments.
Parameters before “/” are positional-only parameters and may only be passed by positional arguments.

W A 3.8 4] ¥ 7 The / function parameter syntax may be used to indicate positional-only parameters. See PEP
570 for details.

o 7] M52 o 7] 4 OlE Foll £ “: expression” FEH|9 o] H o] & 7H = AFUTH BE
WAHFEE o H ol HAE /A 5 %‘\ftﬂ *identifier Y **identifier FE|ZA 1EF YT T
= WS 55 5 o Rt “~> expression” PFEJS] W2 (“return”) o] =H o] HZ 7+ 4 dF U T
o] o] e Hl o] A 52 SulE Tho]x A A o|W o] Zl o] F 5 YF YT o H| 1 Ao 2= 9
ol m & v A YT o H o] FES T4 AA Y __annotations_ o EZHFEA w7

9 olE& 7R st UV EY o2 AlFHYY. _ future_ oA annotations 2 YZESHH,
A A9 F 77 244 31E o OLLEﬂO]/q 2 APA | FAER HEaPUTh 28R o T Ao}
A9 0} AU o A3 ool 4L Ax R ho L EA% HE £A 2 B 4 AF U
ZAANA FA AL AT, o8 G 1T A2 A P BL)E WEE AT A FUD.
AL BTk EANE ABFE, G} (Lambdas) AANA BT BT E@AL deshd B
A E S =9 23 AR Gethe Aol FYAN L, “der” TFoA FYH T+= o 13
Hox o8 HeAY AE AV 0 o ol AW & 5Tl o] A ERE AR A7
ol AT, “der” WAL S G

Z2adm $2] 21gh: s JAE S A (firstclass) A A Th 34 H 2] ot A AW E = “def” 2L
S A S 2 A BEE AATU 2 oA AL AR B EE 1 der &
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EPSHe F49 A WSS S ANAT 5 AUtk o AT NEL ol 23 A2 (inding) AL

PEP 3107 - &4 o] ;g 0] 4 o] Bl o] 9] H & 414

PEP 484 - 3§ 31 E ol H o] Mof tft F o u] HoJ: g 3=

PEP 526 - i o] go] A 3 Sl W A A2HA WSS 23 et U Aol FAEE E 5
Ae 7%

PEP 563 - ouﬂlolku A4 7} —é/«l F 7 ete Al A@A ko] o mH o] A& FAE F4aoz K

8.7 EallA Mo
FHx A= ZHa AA (T A5 A BAL)E Y Fth
classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname n= identifier
ZH= 7@%% A 7hsd A YUSE A (1nher1tance) 2o HE oA ZPrE BES AT
st (5 25 A&l EHOH/H e A EHAR), E5Y A FELFS T U AR FHAS
5 gl EEH/‘ A7} = o oF Fth As Eiol e FAlos, 71EH S E, WolA Fe 2 object

E AT LA

class Foo:
pass

soes EsRUY

class Foo (object) :
pass

Y2 2EE /\HE LSl Z A ol F
(o] 53} 2 (binding) & BAM L) ANA A3qH

AR e PO AP T
Fro] 29 EVL AR S upx W, A 2y e g eAn 1A A o] F FH2 REFYTH
JA G Als BEES o2 FHAER, REH A Y o) FUS AEYRE G Z AL A Al
Zex AAE Ut FE29] o5 AHfe A o] F Tl A o] FEx AA G AAH Utk
Ze) 2 ult oA o] E ﬂ_llsll_Eﬂ-Z%_,]ﬂl—_—’;:/\-]‘:,/\H 29 dict_ o HEHUTE o] AL A7}
THEol A HFof, HY] EHE AMSIA Y E & FHAEANATAF T 5 ok Aol F &) of it
Fefx A3 v e ZeH s E ARSI A “0}71174/“54 npo] =& 4= glEth
ZeHlx A s v g o|d T A H HEZY o ET + 5 Uth
@f1 (arg)
Rf2

class Foo: pass

£ o S5

class Foo: pass
Foo = f1(arg) (f2 (Foo))

Sge)s ool A MR B0 S BAE H P T 0lF T _doc HOR WEH o Fe2 SAET o]

gy}
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o) A ghe o F AL B4 vl T o) B9k B th T b 1 Aok Fe 2 ol B
Aagyck

Z 2w o AL Fe Ao ol A @AQL HrE2 UL JEREJUN o] AS2 A2EHA
ZHll FFguUth A2dHA EZHEE WA E A self.name = value 2 A E = JFYth
F 2 it A o]ERRHE BF ‘self. name” 7" 02 AM AT 4 911, o]ﬂ 2102 AN~E
o A" XERREE 22 0|59 S EARES 7MUY S oERREE d2d
olEZRFES 7 EHL T A5y

85 & QA% A 42 Ao AL 4o 2e dshe E
AAE e AAEA M2 B AT 5 AT

PEP 3115 - Shol 4 30009) vle} Ze 2 et 2o Ale A4 £ o= WAsha, vet Zejart gt
Sel2E Fgohs e o) WS A,

PEP 3129 - ZejA v Zeo|e] Sl dlad o]el & F7lete A< 9} WA = o] 78 o] B = PEP
31894 == A5 Th

8.8 I

-Im

B A 359 F7}

8.8.1 ZFEl g O
async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"

["->" expression] suite

hold T o) AL of 2} A QoA YA FAHAYANED £ FUTHEFE S HAR). Z7HL)
We) Soll 4, await o async AMAE o o AAHET T AR 0= (awai) RV, asyne fon,
async withs ZFE vlt] o A gk AFE S 5= 915 Th

async def T HORE YA T4+ FA IZFH F49d], await Yasync 71N EE 28314 &

rlr

e
lo
jud)
=
v
O
o
=
X
=
H
D
)_l
Q.
H
n]
O
5
k
rel
1>
o
>

F&3l= Z21& syntaxError Yt}

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 async for &

async_for_stmt = "async" for_stmt

H]-57] o|H & 2 ite
u]£7] FTcE %‘1—

async for & H|5 7] o] & o] g o thdt A 3t o] o] A& & =3 th

, 115 7] o] Bl &l o] ] = next W] A = ol A

\
4
rl
=
Y
=
oft
5
W'
e
i
al
30
ki

fl

e
30
) °
O
o

async for TARGET in ITER:
SUITE

else:
SUITEZ2
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oo 2 o3t 5 g ek

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclIteration:
running = False
else:
SUITE
else
SUITEZ2

o AAS YRS aiter ()& anext_ () R FYrth

FEE 49 vir] "ol A asyne for B2 A& S= AL syntaxError YU Th

8.8.3 async with &

async_with_stmt = "async" with_stmt

W5 7] AEAE B2} = enter O exit A EN N ARG DA FAL 5 Y= A AE FelA JuTh
e 22 A=+
async with EXPRESSION as TARGET:

SUITE
v 4o 2 thg 3 FE Ttk
manager = (EXPRESSION)
aexit = type (manager).__aexit_
aenter = type (manager).__aenter_
value = await aenter (manager)
hit_except = False
try:

TARGET = wvalue

SUITE
except:

hit_except = True

if not await aexit (manager, *sys.exc_info()):

raise

finally:

if not hit_except:

await aexit (manager, None, None, None)

O 2PN S W82 aenter () 8} _aexit_ () & RW HUTH
FZE g9 vl ol A asyne with & AFE Sl 212 SyntaxError Yt}
o] ®7]:
PEP 492 - asyne 9} await #4-& A8 3 228 2292 sl Ao 483 5P A Aoz s

A, AYe F7HeE Al
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CHAPTER 9

e 248
shol i IHZE L o ¥ Hx 2HZRE 9P 2 5 dFUTh BF 9o 2 A%z
A2E 239, faP oz 498 2, BE 42 3D 55, o 3L o] AT AEH & BULAF

Ut

Aol FZo] o 407 o] Az g 17HJ_E“QLZ]% ug 4 é = QA9 &A% ol A
Zzzadolgt=NdS 2= AL 227 syt &4A ‘JJJr ol RIS H Ao R 27|5HH
oM AdYFUth REWZF EFEE O] A25 A9 sys (& A]/\Eﬂ Au|2E)8 builtins
(W7d 35, o9l &, None) ¥} __main__ 0]£]9] oj = 7}357]5}32] F ks U th ubx e 22 st
Z2 IR AYE st A I A o] F TS AlF- 3= ol AHEE Y Th

S spolH Z2 T8 FHLE TS Ao AE = oY 989 Yyt

JEZEHe oz AgE = JdFYth o] 4%, 9”47‘5?2&1‘%‘ < QlojA AY3tA] ka1, o
Hol 3t 24 (BFEE 7Hssith A QoA Adgstyct. 27 42 A3 =2 395 25Uz
TS _main__ 9 o]F Ftol A AyF Yrh

Sdst zz2 e M 7R FJElZ AdHZ | Hol A AEE 5 AdFULh: —csring Y FHALZ, A
HA P A2 AGH o2, 2+ JdHFo 2. gdoly ZEYdHolwy FAH, JHzZe HE= tsd
B2 SUFYLH 28X god 2 9 d S ddst =2 a8 o2 APt

file_input = (NEWLINE | statement)*

o] ¥ tha I & &elA A YTH
o (FYo|} EAG2HE &) R ghol A T2 TWS 5k u);

107



The Python Language Reference, S A| {7 3.8.20

9.3 CH=ald &3

B3P o)A Qe b 2 B 8L ATtk

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

(H 29 BFE2 3ty REoA ul 25 o F] oF Foll fdsf ok Fuich sA 7 B B8 AAFE
o] 23t

4.8 918 eval ) o] AEHUTH ol 22 BWE BAFUT. eval ) o £AYD AAE
& WAL AsloF T

eval_input = expression_list NEWLINE*

0>
0
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# 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.

# func_type_input is a PEP 484 Python 2 function type comment

# NB: compound_stmt in single_ input is followed by extra NEWLINE!

# NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a.

—NEWLINE

single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE
file_input: (NEWLINE | stmt)* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+
decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef

funcdef: 'def' NAME parameters ['->' test] ':' [TYPE_COMMENT] func_body_suite
parameters: ' (' [typedargslist] ')’

# The following definition for typedarglist is equivalent to this set of rules:
#

# arguments = argument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]

# kwargs = '**' tfpdef [','] [TYPE_COMMENT]

# args = '*' [tfpdef]

# kwonly_kwargs = (',' [TYPE_COMMENT] argument)* (TYPE_COMMENT | [',' [TYPE_
—COMMENT] [kwargs]])

# args_kwonly_kwargs = args kwonly kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments ( TYPE _COMMENT | [',' [TYPE_

—COMMENT] [args_kwonly_kwargs]])

(T sl o Aol Al<)
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# typedargslist_no_posonly = poskeyword_args_kwonly kwargs | args_kwonly
—kwargs

# typedarglist = (arguments ', ' [TYPE_COMMENT] '/' [',' [[TYPE_COMMENT].
—typedargslist_no_posonly]]) | (typedargslist_no_posonly)"

#

# It needs to be fully expanded to allow our LL(1) parser to work on it.

typedargslist: (
(tfpdef '=' test] (',' [TYPE_COMMENT] tfpdef '='" test])* ',' [TYPE_COMMENT] '/

—" ["," [ [TYPE_COMMENT] tfpdef ['=' test] (

', " [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT].
!

'*' [tfpdef] ('," [TYPE_COMMENT] tfpdef ['='"' test])* (TYPE_COMMENT | [', '
— [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| "**'" tfpdef [','] [TYPE_COMMENTI]]])

| '*' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','_
 [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| '**' tfpdef [','] [TYPE_COMMENT]]] )

| (tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','_
— [TYPE_COMMENT] [
'*' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_

—COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| '*%'" tfpdef [','] [TYPE_COMMENT]]])

[ "*" [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','.
— [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENTI]]])

| '*%'" tfpdef [','] [TYPE_COMMENT])
)
tfpdef: NAME [':' test]

The following definition for varargslist 1is equivalent to this set of rules:

#

#

# arguments = argument (', ' argument )*

# argument = vfpdef ['=' test]

# kwargs = '"**' vfpdef [', ']

# args = '*' [vfpdef]

# kwonly_ kwargs = (',' argument )* [',' [kwargs]]

# args_kwonly_kwargs = args kwonly_kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly_kwargs]]

# vararglist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly kwargs
# varargslist = arguments ',' '/' [','[(vararglist_no_posonly)]] | (vararglist_
—no_posonly)

#

# It needs to be fully expanded to allow our LL(1) parser to work on it.

varargslist: vfpdef ['=' test ](',' vfpdef ['=' test])* '," '"/"'" ['," [ (vipdef ['=
" test] ('," vfpdef ['=' test])* [',"' [
txv [vipdef] ('," vfpdef ['='" test])* ['," ['**'" vipdef [',']]]
| "**' vipdef [',']]]
[ '*" [vEpdef] (',' vfpdef ['=" test])* [',' ['**'" vipdef [',"']]]
[ "xxt vfpdef [',']) 11 | (vfpdef ['=' test] (',' vifpdef ['=' test])* ['," [
'x1 [vEpdef] (','" vipdef ['=' test])* [',' ['**' vipdef [',']]]
| 'rxv vfpdef [','11]
| '*'" [vifpdef] (',' vfpdef ['=' test])* [',' ['"**" vifpdef [',"']]]

| 'rxt 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)

(T sl o Aol Al<)
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expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[("=" (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )
annassign: ':' test ['=' (yield_expr|testlist_star_expr)]
testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"]
augassign: ('+=' | 'o=' | TE=T | TE=' | /=" | ts=' | =l | U[=' | o=t
T<<=T | Te>=t | tkk=t |1/ /=1)
# For normal and annotated assignments, additional restrictions enforced by the.
—linterpreter
del_stmt: 'del' exprlist
pass_stmt: 'pass'
flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt
break_stmt: 'break'
continue_stmt: 'continue'
return_stmt: 'return' [testlist_star_expr]
yield_stmt: yield_expr
raise_stmt: 'raise' [test ['from' test]]
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '...")* dotted_name | ('.' | "...")+)

"import' ('*' | '"(' import_as_names ')' | import_as_names))
import_as_name: NAME ['as' NAME]
dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [', "]
dotted_as_names: dotted_as_name (',' dotted_as_name)*
dotted_name: NAME ('.' NAME) *

global_stmt: 'global' NAME (',' NAME)*
nonlocal_stmt: 'nonlocal' NAME (',' NAME) *
assert_stmt: 'assert' test [',' test]

compound_stmt: if_ stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef |_
—classdef | decorated | async_stmt
async_stmt: ASYNC (funcdef | with_stmt | for_stmt)

if_stmt: 'if' namedexpr_test ':' suite ('elif' namedexpr_test ':' suite)* ['else'
—':' suite]
while_stmt: 'while' namedexpr_test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' [TYPE_COMMENT] suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
[Telse' ":' suite]
["finally"' '":' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':'" [TYPE_COMMENT] suite
with_item: test ['as' expr]

# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test ['as' NAME]]
suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

namedexpr_test: test [':=' test]

test: or_test ['if' or_test 'else' test] | lambdef

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

(Th5 sTeTATol A1)
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expr: xor_expr ('|' xor_expr)*

xor_expr: and_expr ('”' and_expr)*

and_expr: shift_expr ('&' shift_expr)*
shift_expr: arith_expr (('<<'|'>>'") arith_expr)*
arith_expr: term (('+'|'-") term)*

term: factor (('*"'"|'@"'["'"/'['$'"["//") factor)*
factor: ('+'"|'-"|'~") factor | power

power: atom_expr ['**' factor]

atom_expr: [AWAIT] atom trailer*

[
atom: ('(' [yield expr|testlist_comp] ')' |
"['" [testlist_comp] ']' |
'{'" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '..." | 'None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_
—expr))* [', "] )
trailer: ' (' [arglist] '")'" | '[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (',' subscript)* [', ']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | ('," (test ":' test | "**'" expr))* [','1])) |
((test | star_expr)
(comp_for | ('," (test | star_expr))* [','])) )
classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument) * [, ']
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
# "test '=' test" is really "keyword '=' test'", but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for]
test ':=' test |
test '=' test |
'RET test |
' test )

comp_iter: comp_for | comp_if

sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for
comp_if: 'if' test_nocond [comp_iter]

# not used in grammar, but may appear in '"node" passed from Parser to Compiler
encoding_decl: NAME

yield expr: 'yield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE_COMMENT in suites is only parsed for funcdefs,
# but can't go elsewhere due to ambiguity

func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER

(T sl o Aol Al<)
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func_type: ' (' [typelist] ')' '->' test

# typelist is a modified typedargslist (see above)

typelist: (test (',' test)* [','
[l*l [test] (l,l test)* [l,l Tk kT
[ '"*" [test] ('," test)* ['," "**!

test]
test]

Tokk T

Tkok T

test]]
test)
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Aol Q17 812, 00 4 A 231 @ 5 A< Aelze] At = vl 2 2lol o) 35 o] of g . ch3}el
C-a% Mo, vl22) Fos] EAthe FEEL BRI ol 2 2774 wel W
dﬂwiz%@ ﬂdﬂﬁb- A e 2ok 7hg me) Mg o

coroutine (ZF£¥) # o B =Eo o] AulslE Fej U Th A BEEL 3 A Ao A 95T o
ﬂ”ﬂﬁﬂzﬂqqi 2 o7 or2 A Aol A AeHw, B2, AT 5 AU T o] A
5’\_

coroutine function( Ed f'é.‘—’.“—) FEE A E B2 FE 4. ZFY F54 = asyne defr Fo 7 A9
S5 2T A5 ©] 22 PEP 492

it
4>
L yo,
K
j\))
)
QJ
[
ks
;9
UJ
S
3
Q
)
O
N
'
©
'
o]
Q
S
™
b
y
N
_(

NIRRT

CPython 3}o]A —LE:LEH WAool A T ?_E‘ﬂ, python.orgoll A ¥ = Ut} o] &2 Jython o] L}
IronPython ¥} 2+ Th-& ; 0] “CPython” ©] AF-g-H Ut}

decorator (| Z & o]¥]) T} & & @wrapper =< /\]'B-Q T Hgor
AgF U} g Z g ol Ee ) ¥ staticmethod () YUYtk

Hmeole Be v A9 2 AU 0L F I35 3 e dugo s S5

¢

Amé

Lm°" S
4 din %
frt

1o

def f(...):

f = staticmethod (f)

@staticmethod

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

def f£(...):

22 Ndol o ®E A A, @ A5 2d Ut v 2 ol B ol ! g 5 AA T 82 o
ol eFZef s o] S HABAE EE gy

descriptor (C] A3 HE]) WAE __get_ () o]\t __set_ () oY __delete_ ()& BYst= AA.
2 JEYREU2AHE L u, olERE X3 = SHAG A4 85 oYtk B
abd AU, 2AY, AA = AHE S o, a2] ZEA GV A b et o] F 213 A&
ZEUth AW 7t daaPE Y, APt daage WA=t 23Utk 23 gEHE
o3 3k -2 ol ol T3t -2 o|s o] G4 A, T, A E, ZE2HE, F2 VA E, A E
HAE, 73 Fe2 Fx 59 B2 759 712 E ol F 1 7 W& YdUth

oI ge o] vAEsoel thak AA R W82 t2 T - E 78] o Yy th

dictionary (5 A 2]) 499 71E kol -2 A 7]&= A& v g (associative array). 7|= _ hash__ () £}
o () MAEE e RE ANA D 5 5k Dol A A ek L E T

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dic-
tionary with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary
containing key n mapped to value n ** 2. See 2|~ E, F g, g A1 2] 2] t] 2= o] (display).

dictionary view (5 A 2] H) dict.keys(),dict.values(),dict.items () WA EZI S8 3= 2
A gAY Feta FEUTh o) AES 941 E & %‘éoﬂtﬁﬂ%—.?lﬂgre Agst=d, 9 /\%
U7t 4 € o, 57} o] AstE wred sttt YUt 9 e FE S g AaEE npr e d

list (dictview) & AF23HH = Ul dict-views S H A S

docstring (5 2E®]) S, 3, A A WA A 22 Y= fZW ZEHE. A EVA Y
2w = FAIE AR Aot el o AAH ] R FEs, T, BES __doc_ JEIRER
AU JEEZEAIAAS B AT T o, A AHAE AT FHAA FLYGUTh

duck-typing (%] €}o]F) Zu}E AE|H o)A E 7HH X Adsted] AA Y F& BA e 22Ty

28 Al s A E G o EREZ SEH AU ASE YT (“LE XY Holi S EAH
%“@.Eﬁ_i‘r‘?i,lﬁ%¢ﬂu}”) EA3 3 gjalef Qg o]~E 70‘5_?}0&4‘1,%?@74]% ASE =
Aol x3e FHATdo R GFANL AT 4 01"1/]\3]- 9 E}lo]HL type ( Oll}isinstance ()
%/\}%f& AARE I (3}11‘4 9 E}o]g o] F4 1" ’EHAEEQP Aol 2 3f oF
sttt thAlof], hasattr () 74/\]—L}EAFP Zzzaewe 2t}

EAFP 35]2tR = 845 23177} gt} (Easier to ask for forgiveness than permission). ©] &3] &
ol Bd AEte, Sule s} ol el R el £A1E AR e, 1 Aol B2l o9
Ut o] 2435t wiE AL L Bl try8 except B EAZ EA A F UL} o] HIZ
o} 22 ChE Be olofo Al A ALS | & LBYL 2 ebl 3k o] Uk,

expression (£34]) ol® gro g LA 4 = THAJA 27 thE BE RS, x84
o2, O E B HE A, AL, BB L
OEwe dojsh iz Aow, B E oo TAEE 0 RAA AL obduith wnileA W, Fal4
o2 48T 5 P £ 5o] A5 Urh v Ed Ao o

extension module (3% 2 &) C U C++2 24 H
B )

f-string (f-F A1) '£' U 'F' & gof] < Exd
D16l e o] Zoluke] Ut PEP 498 2 B A L.

[rt
L)
,
i)
il
o
rlot
ol
-

It
B
o
i)
k]
4
[t
rir
in)
B
>,\j

file object (3} AA]) S —‘T‘— 2+ ol o s jJr‘?=l 2 7% API(read () Ywrite () T2 WA EZE)E =W
= A4 TEo R o e}, 3 A= AR vz *bl 4 0145}3 A F A B A A
(Oﬂa o, ®2F ?J%‘?i,ﬂﬂﬂ 2 W, 271, gol=, 55l td ANAE FAT S JHFUT

S AA = 5D F A (file-like objects) L} 2~E (streams) ozt = EF Ut}
Q]

AR Z = A L7 3Jr ] A2 & o] YF Uk E(raw) vho| v 2] 31, ¥ 3 = (buffered) H}-©] Li 1 g,
A Ho]aEio BEAA FFE UL 31d AA & s FHAAd e
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finder (3}Q1t]) YXEF RES ST 20 & 3o

al
gto] M 33, o]Z g, = X 2o rﬂrﬂtﬂﬂ A5Uth: sys.meta path 9} $HA AF&3= wEL 2
u}ol ] 2} sys.path_hooks 3} &7 A} AR AEZ 3 H.

] ZA 3 U2 PEP 302, PEP 420, PEP 451 o] 1-&U T},

ﬁoordivision A3 UeA) 73 ke A4 s 1413] ]'% T Al A Al A= // o
g Sol, BAA 11 // 49 G2t HA T A5 YL 2.758 SHF ULk (-11) // 4
7b-2.758 Y& 3 -30] Fol $2I s oF FLiTh PEP 238< B A 2.

function (3) T4l 7A oW & ST+ 49 2245 AU L o4 A7t AgE = U=

B, vho o) Aol A 4 etk o] W ohH A = o) 3 o] AT AR,
function annotation (34> o] - ¥l|o] A) St nf 7] H 4= ¥kEE 7h9] o] - H| o] A,

4 ofro|de guAon 3 JE 2 AgPUTh o E Fof, o] 5t F AY int AXE
wolsd AR |o¥ 2L, B¢l int MBS Z A 02 7|0

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

‘GL/\O%‘—HIO]/Q—E— “%ﬁl‘{"\_zé zqoﬂ/“] "4‘343?141:]-
=¥ o] A 3} PEP 4845 F= A8
e s elvl 8 e el sk 5054 g A 916l 7S

o
et

RLL R

r[r

>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
garbage collection (7}1] %] —,—71) O AL H A G= frygE vgddts ) dto|He Zx 34 =A 5
Fx e3s AASL B 7 e 3 7R £ AVE S5 A S AE ST 7 A

FA7E gc E%,S_ ARgBIA Al = s U

generator (A @ o]E]) A do|E o]EeoE & E8FE T4 dul Ay Hol=d, 449 e
S VEE yield B8 S T Fo] thFUTh o] 5L for-FZ & ARS8 L next ()
%"‘Eﬁ&‘ﬂﬂl st Al = AF Y]

th.
BE Al el 45 7t 7| A g, oW
% 2%

WA= AV ol E o]Ed ol & 7l Uth 9=
B o7l BEEkA e A eE, AT Fol e MA BETS gAYt
generator iterator (A U@ o] €] o]E]d|o]¥]) Al o] g Tt == A A
Zyicloe ANH o A28 FUT, L1 HA (A9 AFED 7] 5 uy-BE S TFE)
*‘ﬁﬂ BHE 712Uk Ay elH olg e oly 7 ANE Y™, Wt o2 EAFYTH(Z vttt
A= A2k 4o oul U oh.
generator expression (AU #|o]E] 28 2]) Bl o]HE ST+ A FZ A5} U S Bost+=
for A7 AR 5 if o] Flof Bt W HAN AT HYUTh 2RA FAN L EL A
A3 FEL BEoI Uk
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
R 5E

generic function (AW 2 4 2 AL A o1& G5 ol tia] 7R o) G52 74
o of | o] AHE A L= T] 23] %]

A=t~ x] o] H 23 functools.singledispatch () Bl Z @ o] B} PEP 443% E A Q.
GIL A< ¢l z2E &2 HA Q.
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global interpreter lock (] Qe Z2]g] §) 3t o] 22 spite] A =7} glo]x vl E = § 493
=5 WS § 8 CPython 1B Z 2] E 7} /\]"9‘3}— HAYE. (dicte} 22 F8t WIS =
b)) A Bdo] HA| A0 72 FA] AA| 20 o3l ¢Hd &= 5 ¥HE ] 4] CPython :rLd\_*% <A
U th Iz AAE F1e A2 Az HE thsad 3] A Be+ U4, oE
ZZAA VA7 Ao HEAEY g2 F RS AT YH
SHA ¥h ol 4 R ESS, BTG AAAL BT, S olu i 22 AL A FA A A S AT
o = GILE Whd ot =5 A A G5 Uth E3HT/0OE & uf = 34 GILS vhd3hoh
(& " nAeHA FF Hl ol ] & F1w) “2d =9 AH 22 (free-threaded)” Q1E| Z 2] B & RF= 1L
2t ot B A = %*é%x—i oA X, T Y ZEZAMA B s AT A W2 Y
Ut o] A5 ol E FE= A2 +dS @R B B 01/\‘1 A v &l o EolZ AR
o A7 31 9% 1T

hash-based pyc (3] A] 7]¥}pye) +EAS o dAE

NG 22 9 o] 2% 54 Abe] of
=

mQ
=
>,
g
jud}
=)
)

g8l vl E T E A A] 3

a35g 2
hashable (314 7b5) A7} 98 7 gho] WelA g AAGE 2 (_hash () MAZ Ba g
goh, b2 Az R + 90w (eq () WA= BRI, A sbsereka gk

2ty v wE = A 753 A A

6HA] He AL AANE A E Y v A W E AR = A dhed, o] AH R FRE 9
FA 02 A S AHS3H] Wl YU Th

& ol A B g A 52 Al 7Hs My 2-2) 7hA AH o1 EL

1&‘11 AUt (& OlUrfrozenset Z2) B AoV EL 259 8459 A 715 ujvt

Al 7MY ok /\F‘U} Aol Zexo Adx"A 7“%1]%% 7] H 2 OE A 7 F Yk (RH]

2H00& A2 dtaE) BF th2 Al Bl s a1, SA] g2 1d () £

i)
T
S
)
[>
|m
L
a0

ﬂd
of
i)
:I:’;

H
e

3 317 (Integrated Development Environment). IDLE-2 3i}o] % 2] % & uJ|

Va7 e wele) A

IDLE 3}o]3 2 9]

¢

(A
ﬂ

2
k=)
ooy
to
[
N

‘Ji—x_q' LS.
immutable (2¥) 189 3= 2+ AL E¥ A= <2k B4, FE2 23U old AA =&
HAE = sUth A 2 A RS 4tﬂ A AAE vHEofof T W3R ok A ghe] slofok
She oA T 23 ATS FUth ol & Eof, 9 7).
import path (YZE F2) 4= 7|0t I}t 7t 2 E T BES 7] A& A= FAE (B 4=
dEE) S BEF. YXE sh=F<h o] 25 EF2 HF sys.path Z7E 314“/} SHA| ¥k A1 B
179 __path_ oEfHEZRE & 4% J&5Yrch

5714 9) 39 $ 2 57
)

importing (%) 3 € ZA AMEE T FE dl= E AL

;5410 shele] o] 2 = o AA Gy,
< o, dHzeE 5B £ £
3 AR BAE R F ATE ZYUIch 9A fe) U python s 4o
*ﬂL( %%H«l Tuﬂ oA dEst= A= 7P%“—§ ‘%145}) A O}O]ﬂoﬁe A A Y 255
N7 A& Stk vf-¢ ZH ey
interpreted (QJE]Z2JE]E) Hlo|E T & A
S AG Fol) o et el el ol ol A6 FAASE 4 A9 B
aavtde A4 AT 4 Ak Tk 222390 5§ A48 4
ZE dol€ 2 A9 dojEu g2 M/ =718 st vehd = A .

rok
tn
i
1o
ﬂ
o,
5
2

f
N
v

i
tn
i
lo
_\:Hl
o,
=
2

b
o
rlr
J?‘:

importer (°‘§L_E1) ES 27\ % 3l 2 E 3§17

interpreter shutdown (QJE]Z e £8) £E3let= 8 H S B v, sto] A A= El&= 53 A] 7]
AYgst=d, & —w—E oji} o 7]-;<] T8I YR F2EHN TS EETTH AYES HAZH oz vt
S th =3 7he A A7) & o9y A EE2F Uk AR A F 9 33 At weakref F 9ol Q)=
EIASE =) ’\163 : AZAZ = AF5 UYL TR A7 AT = I = YA ES T
A LE‘“ dA0] gEst= AHd el B 7153 A &= = A7l WEd Ut (£ o= 2ol B e g

Folu 3 3 AP h.
o]

OlEzZElE £89 FH YA AYPFHE  main BEINYAIHEZN AP S ZUY = Ad Yt
iterable (o]E]2] &) WHEL 3t Hof A B E = Y= AA. oJHHEY o2 E_% (list, str,

tuple Z2) A B2 FE, dict Z2 22U AAX FE, 91 AA S, () Y A"EA

NI FAd = getitem () FINEE WA Aot ZE S Z.Jiﬂ% 1 Ad&Uth
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ol HEL for FZo| AHEE YL /\1%£% 8= e thE B2 X (zip (), map (), )
of AHEE & AFUTH olEHHE Zﬂﬂ W e iter() o JAAE AEH W, 1 AA L] o]H
g ol E EHF Tt 9 ]Eifﬂoll’ﬂ“ #H=Y %‘J = AA= T FEFULH o HEES
A, HEiter () EZE5HAW olHE olH AAE A ohE B8+ gl UTh for 2
OJAEE AHES A H/H Z}EOEGHXLH],TQEE%%?_ olH @ o]EH & FolE ol F Y&
H4E T U th o H# o, AJd 2, Al dolH = HA L.

iterator (o]E]#| o] ¥]) WlolE ] ~2EY S HH 3= A oJH | °]E9 __next_ () HIAE=EEHHEAH O
23EW (B ‘/Hz} Frnext () 2 AEsH) 2EH = FEES AR S5 Uth o
o] /&9 EﬂO]Eﬂﬂ < = Al stopIteration 99 & %13?3‘4"/} o] 21 ol A, o] e & o] ¥ A
A= 2R, 0]—‘?—9/] BE_ next_ () WA= i%ﬁ StopIteration o2& ThA] 4o 7] 7]t
it o5 d o] 8 = ol El Hl o] § A XH‘J% =B iter () MM EE 71 Zlo] 85 7]

ufZol, o] B &l o] ] &= o] El 2] & 0] 7] & staL ThE O]EJH 52 Wols ol t 29 oA 82
T AFULE 83t ool = oy MY oJH o] AE A== ZEYYTh (List 2-2) ZH oY
7“7<ﬂ Titer() ¥ E AGtAY rfor Fxo AL wjutch A o] H @ o]EHE WEUth o]/
AL olE g o]l thafj A S~ et o &t W, At o] E] | o] M o] ALEH o] ] &AFH o]HH o HE
=8F A1, ¥l AH oA E Ho] A whE Yt
typeiter ol & Z}A| gt LH%C‘] A5 YT

key functlon F1 &) 7] T == Zd o] A (collation) 34+ 74 E (sorting) ©] L v & (ordering) of] A}-8-=]

< #e EdFE H%%‘% °4]§ S0°], locale.strxfrm() < 244 54 YA ==

Z—]Eﬂ 7|1E& e =g AFEE Y
grol Mo W =77t @ 4aF0] ofBA &4 A AL Fol=AE Alofstr] 8l 7] FE o}
EYYrth old AE+=min(), max (), sorted(), list.sort (), heapg.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UF5Yc}
71 &4 e = oy o] dFUTh ol & £0, str.lower () HIAEE Alo)A F& gl
AES ‘AU} 7] T2 AGE st tibF o E, 7] e lambda EdAORT UIE S
A<, ofd Adyrk: lambda r: (r[0], r[2]). = ¥qmmwr¢ghw7m4ﬂﬂ*
A AE AlFSUTh: attrgetter (), itemgetter (), methodcaller (). 7] &4 E W&
AH8-3F= ol t 3k o]l & Sorting HOW TO S H A &

keyword argument (7] 91 & 212p) <A} & H A Q.

lambda (2eh) 52 o) ghol 7oA shte] 574 0= 2 o gt Azl B Dk
N B2HL lambda [parameters]: expression YYrth

qo]] X2} (Look before you leap). ©] @ AELY L T Z o)L} 23] 2 317] Aol YA Ao 7 ALA

DAL, o] 2EFLS EAFP 2R U T, B8 £ 8o EAR S U

| = 27 el A, LBYL 22 “B 7|72}« 7)” Zholl A 242 WEA 2 A O‘Aq

E0],FE if key in mapping: return mappinglkey] & 7"/\]——?‘—01] SFA uk % 3]

& 2E 7hkevE mapping 1A A AT AAY & LTk T ol %] Lt EARP

—

—E:Lm}

H

AO

|
}11

e
et

<
T

Negtowd sl dE 5 S

WA go] W A A2, T o] 2ol x B2aar, Q4o ok AAA7FO(1) o] 7] W&o, o1 A
Bl E (linked list) 2 o= th2 o] 9] vl 3% AU o

list comprehension (2] 2 E A =Z 2|3 A) AJP2Y QA5 AR EE=dRE ’Jﬂi‘s} a 73J,]-~ﬂ/\E§
=HFE Z}éﬂt‘“ﬁ result = ['{:404x}'.format (x) for
% 2 == =00 A 255 A}oloﬂ Jd=R4E9 1675 (0x.) S
u}cqr/} lfz—l%/\ﬂakfg—/\ 915Ut A ekstE, range (256) ol

loader (2t]) REL 2T 3= AA|. load_module () ©|8t= o] 29 WA= 9oyt 2o =
HE gtoly 7t 28 EYth A Y& PEP 302 &, Ao~ Z 8~ = importlib.abe.
Loader & HA| Q.

magic method (W] 2] Wl X £) 55 A = o u]F 2] A Q1 w3t 2,

mapping (M) A9 7] 23 E A Y33 Mapping ©] L} MutableMapping 574 Wl o] & Zaj A
off AAH HAHNEES FAStE= AH oY AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter & & & Y5t

30, ﬂllo
rlr H~1

—4

mlm
oZi
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meta path finder (W€} 2 5}Q1t]) sys.meta_path & FAMo] ZF& 3}<lH. vlg F=E 9t +=
Ax =2 591 9 peAw o] 97 s 8 thg T
HE A2 37t = HAEE A= importlib.abc.MetaPathFinder & H ¥
g,

¢

metaclass (WE} Z82) 29 . ZAo2 A= ZHa o5, ZAa gAY, Wl FHlaE
o 525 wEyth Uﬂ‘:)r s o] Al AALE Woba FEAE HEE AL JUth tFE 9
AR AFY 2208 A2 7|2 FIE A3 UL oS SHH e A2 ALY
HEe ZH2E s & Atk AYUth R ZE AR Al= ol =77 A 28 glAITH 287t

@ﬂnﬂﬂaﬁmAbﬂﬁaL%}‘ﬂ@%ﬂ+ﬂuw S 929 27 (logging),

2 AL 27 AR QA 23
Hef ZE 2 oA o ZFA S Y-S

method (W A=) Z& 2 vir] ol A A o] 5]
I YAEE A AR QA (BF self
A2FZ 2 HASL.

method resolution order (WA= AA $4]) WA= 7§ A e 233
SZRAEY EAYGUTE 23 2|2 RE sto] A Qe Z 2 E
Python 2.3 Method Resolution OrderE X Ut}

module (25) stol® T =9 228 991 FFoE A4, BEL 499 ol A AN ES B o

g AUk BES Q5 X o8 spolH oz zER
574 £ AL

module spec (25 ~29) R EZ RESt e AEHE JXE #- FEES 1 Y+ olF ¥k
importlib.machinery.ModuleSpec & AX2HEH A,

MRO "|A = 274 A & 2ZAL
mutable (7}H) 7bH AA| = ol Wd 5 At id () & LA FATUH. =W = HA L.
o

l(if

named tuple (V| Y= F&) “named tuple(H] Y= {FF)” o] gk §o]& FEoAlA A& o] B2 olE
PREE AL JAIAA T S 9= 24 ANA T F U= EE T 14 g 2ol A& Uch

Folup Fe 2ol o /15 E 2 5 dFnh

time.localtime () ¥ os.stat () 7} ¥F&3t 7S 2 E351o], of 2] YA F ol v Y= FZY YT
T t}2 o= sys. float_info YUYt}

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

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

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

True

YL FEL YRY SIS A
A e~ o2 Y I= FES VE > 94
collections namedtup e (

FEAAEs ST

namespace (°] =
&7 (WA q
LA REAS AAFULE oA & S0, 5 bulltlDS-open ﬁros.open () % 359 o)&
FZkol ofs YT = 7 32 oW BEO T8 T} =AE TH A T A
NE=AT 82 HeAo 22 ZUth o & £9], random. seed () = ltertools islice ()
2t 2 1 S5 0] ZFZF random I itertools BREO 9 & FEE 2o WEE U}

namespace package (o] % 7t 9471 2)) ©.2) A8 5)7] 25 <) AE| o] 27 7] %534 PEP 420 57 .
o] % B AN AL B A A e SE QI 53] _init__.py o] glome B

57] %) sk THE U

ZE LT HAS.

O

[»
o
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v
e
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Lo

[» 4
o ¢l
i
i)
1=
03’.,

sz
rlr
G
N
ﬁ
o o
;i
=
3:
mlru
A
N
_o;
N
I-
L
31

lﬁ ol

Agpﬁ
r}L 4
_,\L
)
o)
Ruf
H

o Y
rlo
in}
ﬁ
irg
ACh
HU
—LI
el
i)
i
_E
_I\l
i
=2
of
E}‘.’;

o
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nested scope (ZEHH AT =
o8 P 7 Bl e WA
7 ¥, Y2 A derthe
Utk npAbA R, A9 MeEe A o2 el A A3 HUth non
2 AL SR T,

new-style class (F2ElYd Zl2) AF2 2E ZFd 2 AA o ASHT A& S22 HAL oA 9
5. 2719 stel A HAAME, 24 F2EY FHlaw _ slots., YATYHE, ZEHE,
__getattribute_ (), FH2 WA E, 28 g A=} 22 Fto| MY AF FS Vs

= AHE S dls Utk

object (AR ¥} (AEAHEL ) & 23 54 (AZ) o] H9
Se)2s o 25 A9 wol s 2 Ag k.

package (7] 7)) AH EESo|L}, AR AR A0 A7 AEL EIL 5 e shold B 5. AEHoR

(it
ol
rln
fin}
o
,

f
=
ta
rln
4
[>
u
ne

A 9717 sk o] 2 B2 714 E BA L.

parameter (W74 T4 (L WA E) Aolo A B4 WL 5 Qi A (EE oW A AAS) B
AR she ol B AFE. Tl S AR} A%

L

o AX-71 9 = (positional-or-keyword): 21 %] QA U 7| = A2 22 ADdE 4= Q= AAE A QA7
yth o] Zlo] 7] FEf ] mi7f A YU th Al E S0l thol A foo £} bar:

’def func (foo, bar=None) :

o A 2)-AL (positional-only): YA 2N A2 4 Y= E
S A v HEO / EAE 2t 2 Fo AYT = JdF U dE o U
ol| A posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional or_keyword) :

1N =-AE (keyword-only): 7| =2 Al52 4 A= AAE AU 7| P=-A-E w7)
He= g oo v A4 BSof| A ghell 3Fute] - X vl + & I 2 2 36) A
Ao 5 AF Utk & £, th2o Al kw_onlyl £} kw_only2:

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

o 7}H-$] 2] (var-positional): (Th& w7} S ol Y3l A oju] RrolZ oy X 9 %] ARl T 3H)
AT 5 A= AA AAEY A AFAE AT o] & wj i v i o] 5o
* 5 el o4 Y E 5 AdsUh A& 5 thollA args:

=
=

def func(*args, **kwargs):

o 7}H-71 9 E (var-keyword): (T2 v 7| H S of] 2] 3| A] o] 1] ol 5o 2 7] Y E Q1 A= T 35H)
AED 5 9 A A5 A AAEL ARFT o2 wl M GE v A ol S
x5 Qo o4 FoE = AFUTH Al E 50 A ool A kwargs.
AR S AW AAES 8 ARERD o2 A Aol AY B4 ARAEL ART S A%
ek,
A} oy g5, AXe} v 7| M 429 Zpo]of] 2 =FAQ ZF, inspect.Parameter Ze| &, 34
o] A PEP 3625 B A L.
path entry (A2 =e)) 7= 7l 5holt] 7} 9
ERE RN
path entry finder (& N E ] 5}Q1t]) sys.path_hooks ol 9
L Ay, FARN A2 AEH 2 RES FEPHE
o

AZJdEZ et Eo £AI}EHAEEL importlib.abe.PathEntryFinder o] U3 4 Th

[t
ik
i
iy
e
filo
L
N,
do
:og
it
=
ok
rr
jul)
kel
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o,
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ox
1o

) sys.path_hook B]2E Y= FHENY, S 42 dE A B
B eSS dntd A= dE 3l & EHFUTH
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ol
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R

path based finder (7 2 7|4} u}elt]) 7] ve} 4=
Syt

path-like object (325 A7) 59 A28 A2 ehs A4, F2F AR E A2 hehht st
Ubytes AR o] At} os.PathLike T2 EZS T HSE= AA YY) os.PathLike Z2EF
= APst= AA = os. fspath () T 5 TEMA] str thbytes Y A/2E Frer HIE 5
01"\41‘4— th 4l os.fsdecode () & os.fsencode () & Z+Z str Y bytes 2345 B AZAs=T1)
B8 4 A0, PEP S0 95 54 o

o] 7R A <t PEP‘“ gtol A AFUE | BEE AFS A spo] W s T e

°ﬂ et 2L 75 A AA FA4 YUtk PEPE A<t 75l ti gt 2H2 g 7)< A}

ZAE AlFsH oF ﬂ‘% =3

PEPL 28 A28 /)52 Qs £A0) 8 AR UL 8L S0 sho)uo] Soj 1 4A

AR EAE TE7] —Hd 712 W AYZ YUt PEP I 2= AR YU E HollA & 75310

who) o 42 A3 @ Aol g

1olH S % shtele], dEE 42 oA BE

PEP =

L

portion (£ ) PEP 420 ol A A 2] 8t A &, o] 2 F 7} 5] 7] 2| of] o] u}x] 8k= 3hLte] T el el 2l o] So] gl
Sh S 0] 413 Gip Aol AFH £ AT b,

positional argument (2] 2] 21z} <12} & B A Q.

provisional API (24 API) 74 API+= R & glo|HE g9 »

KR AR A KR A
230 G AeAchd 47 S ol 25 A G .
29 AR AouhA = S AT — APIE 357 Aol A o5
WAH Ao dojd AYYth

k

AA APII A 2 A%, 717 3840 f79 7 g WAL AT £ o o ARUr)- RE
g 2A S tsl 37 53 é%%ﬂﬂ%ﬂ%%%iﬁ%E%AEﬂi@%wﬂ
7 Eo LR R A o Fol B A P BAT 5 YES

o] Aa= EF gholH vt 23 A7 SOk e
=Yt o 2HA 8 U &2 PEP 411% Hd gyt

provisional package (24 3]7]x]) FA API S HA 8.

Python 3000 (z}0]% 3000) s}l 3.x whaz 2ple] E v (WA 32 wiz7F i wjef o] o]op7 | AJHof ¥
S0 o] Folth) ol A “Py3k” & o] 27| % Tt

Pythonic (s}0] ATh-8) The Qo Sol A AMA A IS LA ZEE PSS T4, 5ol 4l
ool A 7hg A% AL H & o AEL 717ke] B2t ofeltlofu} = %7k o2 Sof, ko] Ao
N AF At o]t gL for BE AGAA o HHEY BE a4z 2Y5E AYYT TE B
Aofol = o] el 7 PO YomE, shol e %A e AFEL hA £4 72 EE
AHgat71= ek

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

o 253 sbol Mk W2 o) F5Uth

for piece in food:
print (piece)

qualified name (13 % o] 2) REQ AG AFZoA BE AYH Fe o, T, vlA T o)l2=
“HAERPE HAAFE= For FEH o] F. PEP 3155 Oﬂ/ﬂ AoF Ut H 39 ot FHA 2o F+
o], A3t ol 52 *1']94 ol ZH Utk

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

>>> C.__ _qualname_

(Th5 sTeTATol A1)
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(o] A sl o] A ol A AH)

REES 7lE) 7| =0 AR E o, A AHIH o) = (fully qualtﬁed name) < R E R 37| A EES
XM EEZ /M= Hog B9 o] ugyrth & 59, email .mime .text.

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

reference count (3= 3142) A o) tfdk F =z 4. AR FxR 3570082 oA H, w2 7} vt
‘E}%‘/]D} A2 A4 FHE AUt o7 stolH I of 2 E5 A& I T, CPython +& 9] 84
249Utk sys EE2 5 AA|Y HX 34 E E8F = getrefcount () = Aot

kel

regular package (JF 7] X)) __init_ .py YL

ol T I A = EA L.

el tdE gl 2L AEA 974,

sots_ el o] AR, A2ds = RERS A0 B0 Ve Helsu dads 9A
U A B A el 5 A A B B ieh, 6] 9 S o Ha e £
kR e A M SV Dl

=W 497 A3 Aol 25 UTh
TASAASENSAME 84 AT A

sequence (A|AX) _ getitem () EF HATE X

S, A28 dolg BeAFE len () WACE
UgslE, 1ist, str, tuple, bytes 7} AE5 YT} dict =3 getltem () JJ— len ()
—%Z]%?'F}Z] , 23] ol e thAl 429 B9 718 AFSS7] wiEoll Ald ATt oYt w2 H
FETE 2ol Tl of Py

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-

yond just __getitem__ () and __len__ (), adding count (), index (), contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the

results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the set
of strings { 'r', 'd'}.See B|A~E, AgH g gl vy o] (display).
single dispatch (A2 t] A5 x]) T3 o] 3}t A At o 7|24 AAE = A|v| 8 & tyas] 29

R
S Ut} variable name[ :3:5]1 A9, [] ¢HAA oH 7] AE 22
(G R=E éi“ﬁE) ®71H2 W—?@EE sll ce AAE AHEFHU T
2o
v

[o [m

L4 hl
AE. 013* H %—rﬂHE E/‘]#ﬂ 2yE o5 22 5t 5 T
HA = o] 55 o EAZ BEA JFYTh
statement () &2 2FE (=9 “EF(block)”) & A= FE2AUTE 32 594 o] AY

ﬂ%E%&%ﬂ%aﬂ7vF%5%%44wﬁﬂﬂ7?“fwhha®r
[e=]

2 o= R Jmgshe 2,

.

text file (S A 5h2) stx AAE 8T % 5 915 519 A $5, WAL AU QA2 vhol = AP
HolHAEZ S AN L HAE 979 & A5 AUt HAE gdo oz=drERT
('rrEE'w) 2 dd 9y, sys.stdin, sys.stdout, io. StrlngIO-/] OIAHAE S 4 IS5
U},

125



The Python Language Reference, S A| {7 3.8.20

triple-quoted string (3% w3 & € £2149) w53 () Y F2ugx C) A N2 SR 228, 2
g E 3R S Al ERRP e *?ﬂﬂ” kAR, o 2] 74A] o] el Al LR 7} 9l
FUth o]aA o]z H A 9F2 A2 uh-g3
EAE 27 daE o o 28 5 Y

type (%) Tho) 2 Aze] §L 1A oW FF A A E
)

_6_ . = 2:]'2
A F2_ class_ AERER AN2T $ QAU type (obj) & B Syth
type alias (3 o d&|o]x) S 4 H A} "41%]’5‘}‘34 IS o] A= 9 599
Fodglolas 3 IEE AeFste d FEFULh o & 59

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

o= 2ol o ¢7] 44 we 5 dsdth

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

o] 7152 AH3lE= typing T} PEP 4845 2 =% ]‘/‘ﬂd-'—

type hint (& 3 E) W, S~ oEHE 2 g v 7 1k 7kl 7| E = & A sk o] =
H o] A
g Sl E= A Algolw stol ol A FA|E A= F Ut A F A Y BA o {8350
i)

U
A W4T At A We, S o=
%

0] 715< A Y3l typing I PEP 4845 2 31A|
universal newlines (FUWAd & 97]) v} 2L AL

%H/ﬁ!‘é—]_}f EHE"?[’]:]'_/: 7H5“ -—“E—X‘I—Jﬂ—ﬂ:ﬂ \nv,%E_C’)_ ) ﬂ \r\n 04]Z4./] UH;]E}\] J’}'E:ﬂ '\r

F7FA o Aol A3 A] = bytes.splitlines () ¥t o HE}PEP 278 &} PEP 3116 = B A Q..
2R ES] o] togo] 4,
1o Ael AbaFel U o)

o) gog s, HAE ~2EY Y

m{n

—|—‘

variable annotation ({3~ o] H|o]|A) HL ==

ojE
M4 EE 272 o BT RE] ol Ho]4S Dl v

£
[>

o

class C:
field: 'annotation'

W4 olwEo| e AuA o o dER ASPUTH o8 Sol, o Mt int 2 AL AR

gy

count: int = 0

Hg o] H| o] B2 ALY of - H| o] E H | - (Annotated assignment statements) | A 4 8 gt}
o] 715S Al ) PEP 5262 Zx3HA| 8

U
[e] =4 =
virtual environment (7} 4} g glo] W A} 2219} &g g g o], 7o A Ao A AdE = tFE u}o)
ol

)
A8 w2 REe) S S A GO WA, oM T A7 AEE LA Q2 o]
Sahe A2 b5 al B, BE Ao 428 49 87

venv &= E.}\-"J_L
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SZEAADOE Boj AFel. ol ] 14 1A vl = 2= Aot
2 4Bk
21012 o] 3} 531 AH§SHE o] g o]

27} 2o o] = 3
Zen of Python (3} o] Al) u}o] 4 t]x
AUtk o] B2 o oty =2

virtual machine (7}4} 7] 7=]]) A
Fol Yaje) Fatso] 2oy,
ZEO A “import this” & YJ#3H EJYr}
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APPENDIX B

O] dHAOf 25}0q

o] A ™ A= reStructuredText Ao Al RES 01X A0 2, sho]H AYAE Sl 53] A2 A A 87
9l Sphinx & A& 5 Yt}

A Aol E AT EA Y N2 sfo] W ALA o mh A = A 0 2 A B AR =8 Ayt 7] o 8
Athd, Zro] R ol th 3k A B = reporting-bugs | ©] A1 & il 75‘]' AA 2. 22 AL S AP A Al
It

& B4 B2 ZAE =d Y th
o Fred L. Drake, Jr., 98] o)W A A =2 3ol 24 xjo] A} W2 ZHl = 9] 27}

ﬂl

l—J

« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

« Fredrik Lundh, 72| Alternative Python Reference = 2 A & of| A Sphinx 7} &2 o} o] ] o] & L ¢l &5 Ut

1w~

Aol 71l FFUth 7o Ake] RE A Q)
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appeENDIX G

oI b2} 20| Ml A

C.1 AZEQ0{Q A}

glo] W& ABCEl= 91 o] o] T A 2} 2 4] v g 2= ¢] Stichting Mathematisch Centrum (CWI, https:/www.cwi.nl/
ZFZ) 2] Guido van Rossum o]l 2] 3l 1990 dt)] Zdlof] tE o A G T Sho| Ao+ T2 A HE w2 53
o] Z3t= 1A 9k, Guido+= Tho] K o] =8 A A= o} Ql5th

19954, Guido+= Virginia 2] Reston ]| 31+ Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ Frz) o A sho] W ZQ& AL L, o] oA oA WAL AZE O] E EAYUSFUTH
20003 59, Guido2} s}o] A 34l 7] El -2 BeOpen.com & 2 % 7] 4] BeOpen PythonLabs B & FA A5
Yt} 22 3 104, PythonLabs B -2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) 2
A5 YTH 2001 3, 5ho] A A = E 9 o] A &H(PSF, https://www.python.org/psf/ #F2) o] A Y= A5t}
o] &A= stol M HA A A AiAS Aot s 5835 AYHE v F 8 24 YUt Zope Corporation-&

PSFo] 391 3919 Th,

RE glo] W vl ZH-E F 22F YUt (F7] 22 A 2o tha A= https://opensource.org/S 2314
AlR). dArd o B, f BHE (AT AR = obd Yt spo]# w222 GPLY 3 Uth; ofef o] &+
o}k Ml =S 2243 AY Yt

Bl=oF | oM e 2 | 5 AR} GPL 387

09.0~1.2 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI yes

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 2001 PSF no

2.0.1 2.0+1.6.1 2001 PSF yes

2.1.1 2.142.0.1 2001 PSF yes

2.1.2 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes

2.2 o] Ak 2.1.1 2001-& #] | PSF yes

Fi: GPLY s8dAvE A2 78 7FGPLE stold g v zdkE s st & S5y EE
gpol gholAla= GPLH 2] of 2o WS 37/ 422 WA G A vdS iz 5 A
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Ut} GPL 8 gho] Al A= 5lo] W} GPL Sfoll &t H T2 A nEYo] S 23a 4 g A It o
A5 197 FUTh

Guido®) A £ 5}oll o] W EE 715317 BE BL 9% 4ARAAS A =P,

C.2 TIO|40l HMASHHLE AFRSH7| $I5H 0| ofzt

glo] W A= E g o] 2} AW A= PSF License Agreement©l] Whe} glo] Al 7} o Ut}

gho] A 3.8.6 5 E], DA oA, 2] ¥ 7)€} 3 == PSF License Agreement 2} Zero-Clause BSD license©))
ke o] F gho] AT Hoj gy

vhol Ao F3E IR AZE ool & thE gholAlAart AgH Ut gholAdlas sl ghol Al 3l 33)
=3 A Ydgyrch o]y st ol Adlae] ESASH 552 23 E Az e ofof sk glo] Al g
S5 TR L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

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

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

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

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

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

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

distribute, and otherwise use Python 3.8.20 alone or in any derivative

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

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

Reserved" are retained in Python 3.8.20 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.20 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—to Python
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

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

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

(Th5 slTeTATol AI%)
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Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
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
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

(ThS slTeTATol A1)
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with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCU-
MENTATION

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

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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_random B &2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html of] A
ek 3eo 7Rt F=ES 243Utk b2 dd T2 A4S Iz 70 AYdth

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
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)
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socket R EL getaddrinfo () & getnameinfo () &4E ARt} o] &-& WIDE Project, http:

[lwww.wide.ad.jp/, A A & EE A2 3tY =2 I 5] 5T

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 H|S7| &3 MH|A

asynchat ¥ asyncore &2 b33 2 Y AHgHE 233t

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3. Z3E 2ZE|0{oll it 2foldla K 52l
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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.

o 2e 39 ARE THFYT

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.
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C.3.6 UUencode 2! UUdecode &t
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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
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML ¥4 ZZ2A|X &

xmlrpe.client REE The T 22 29 A3 gk

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. IN 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.
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C.3.8 test_epoll

test_epoll REL 0he 3 28 79| 4GS ZFFUTh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE S kqueue QB3] o] 20 Al the o) 2& 9 A EFFY o

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. 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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C.3.10 SipHash24

34 Python/pyhash. ¢ o+ Dan Bernstein®] SipHash24 €17 2] = 2] Marek Majkowski 2] & o] 3 35| of
U Th o 7ol & e 22 -go] £ o] Uz vk

<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>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double %} A4 712] HES 938 C &4 dtoa &} strtod S A F o= 3L Python/dtoa c = 3
http://www.netlib.org/fp/ o] A A& 4= 9= David M. Gay 2] Z+-2 o] &2] 5} d oj| A s} = 25 Y T} 2009
d3g 160l B2 Y& spdof = th3 22 A2 ¥ 2ol *ﬂc FA7F 2FE ] JdF YT

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

*

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

*

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

*

* 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.

*

* 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.

*

***************************************************************/
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C.3.12 OpenSSL

R & hashlib, posix, ssl, crypt = G AAT AT 5 A B F7He] A5 S 93
2ol ¥ 2] 2] 2 AR 3T w3k, A% 991 W 0S X ho] W A x| L2 1#WL OpenSSL 2ho] B
2T FJonz o7]d OPGHSSL glol Al AHEL S 23y o)

OpenSSL
2 AR g

£

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-corelopenssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL 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. 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/)

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)

FE R ST T S N S R TR S N S S S S S S N S S e T S S S S N SRS N S T S T S

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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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
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I S T

Original SSLeay License

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

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

ERE T R A B N S N S N S S SN S N S N SN T IS S S S N S S S i T T N S R S N S
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* 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.]

*/

C.3.13 expat

pyexpat &2 W & ——yith-system-expat & FA 34 &= S 34 expat &2 AFE S AL

sho] =gy ok

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 NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes &F2 W& ——with-system-1ibffi & 74 3}X] ¢k o, 284 libfli &2 AR S ALS

shof M=k

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

(ThS sleTATol A1)
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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 zlib

21ib 232 A2 "o A RAE zdib W o] 1R o5 o) W] A8E 5 Qow, EIE zlib 42
g A-gShol e U th

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc °f & A}25 = 3 A] H o] 29 3L cfuhash T2 A EE 7|Hlo 72 Sh T}

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

(Th5 slTeTATol A1)
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from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal RE2 Y =& ——with-system-libmpdec & 74 3}A] &= S, Z 35 libmpdec 42~ AR
2 Aol W=tk

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N EH|AE ARIE

test I 7| XS CI4N2.0 HIAE A9 E (Lib/test/xmltestdata/c14n-20/)+ W3C § AFO] E https:

[ Iwww.w3.0rg/ TR/xml-cl4n2-testcases/ | A] 7} ko w 3-& BSD gho] Al 3}of| vl = Ut}
Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

« Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.
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« Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

« Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
“AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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.
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APPENDIX D

sho] 3} o] WA E:
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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1=
e

Non-alphabetical

., 115

ellipsis literal, 18
T

string literal, 10
. (dox)

attribute reference, 73

in numeric literal, 14
! (exclamation)

in formatted string literal, 12
— (minus)

binary operator, 77

unary operator, 76
' (single quote)

string literal,9
" (double quote)

string literal,9
mmwn

string literal, 10
# (hash)

comment, 6

source encoding declaration,6
% (percent)

A Lk=r, 77

o\
Il

augmented assignment, 88

& (ampersand)
o=, 78

&:
augmented assignment, 88

() (parentheses)
call, 74
class definition, 104
function definition, 102
generator expression, 68
in assignment target list, 86
tuple display, 66

* (asterisk)
function definition, 103
import statement, 93
in assignment target list, 86
in expression lists, 83
in function calls,75

oL, 77
* *
function definition, 103
in dictionary displays, 68
in function calls,75
276
* k=

augmented assignment, 88

augmented assignment, 88
+ (plus)
binary operator, 77
unary operator, 76
+=
augmented assignment, 88
, (comma), 66
argument list,74
expression list, 67,68, 83,89, 104
identifier 1list,95
import statement, 92
in dictionary displays, 68
in target list, 86
parameter list, 102
slicing, 74
with statement, 101
/ (slash)
function definition, 103
A L=, 77
//
A= 77
//=

augmented assignment, 88

augmented assignment, 88
0b
integer literal, 14
0o
integer literal, 14
0x
integer literal, 14
2to3, 115
: (colon)
annotated variable, 88
compound statement, 98,99, 101, 102, 104
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function annotations, 103
in dictionary expressions, 68
in formatted string literal, 12
lambda expression, 82
slicing, 74

; (semicolon), 97

< (less)
oA Lh=r 78

<<
oA Lh= 78

<<=
augmented assignment, 88

augmented assignment, 88

= (equals)
assignment statement, 86
class definition, 34
for help in debugging using

string literals, 12

function definition, 103
in function calls, 74

o LH=, 78
—>
function annotations, 103
> (greater)
A= 78
>=
=78
>>
A= 78
>>=

augmented assignment, 88
>>> 115
@ (ar)
class definition, 104
function definition, 102
L= 77
[1 (square brackets)
in assignment target list, 86
list expression, 67
subscription, 73
\ (backslash)
escape sequence, 10
\N\
escape sequence, 10
\a
escape sequence, 10
\b
escape sequence, 10
\f
escape sequence, 10
\N
escape sequence, 10

\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\x

escape sequence, 10
~ (caret)

A= 78

augmented assignment, 88
_ (underscore)

in numeric literal, 14
_, ldentifiers,9
__, lidentifiers,9

__abs__ () (object |A E), 41
__add__ () (object ¥l A =), 39
__aenter__ () (object M| A &), 45
__aexit__ () (object Ml A &), 45
__aiter_ () (object FlA E), 44
__all__ (optional module attribute), 93
__and__ () (object W] A =), 39
__anext__ () (agen WA =), 72
__anext__ () (object M| A &), 44

___annotations__ (class attribute), 23
__annotations___ (function attribute), 21
__annotations__ (module attribute), 23

__await__ () (object A=), 43
_ _bases__ (class attribute), 23
__bool__ () (object method), 38
__bool__ () (object W] A =), 29
__bytes__ () (object M|A =), 28
_ _cached_ ,58

__call__ () (object method), 76
__call__ () (object ¥lA =), 37
__cause___ (exception attribute), 91
__ceil__ () (object MIAE), 41

__class___ (instance attribute), 24

_ class__ (method cell), 36

_ class___ (module attribute), 31

__class_getitem__ () (object®] S| WA X)),
37

__classcell__ (class namespace entry), 36

__closure__ (function attribute), 21

___code___ (function attribute), 21

__complex__ () (object ¥l X &), 41
__contains__ () (object ¥lA E), 39
__context___ (exception attribute), 91
__debug_ , 89

__defaults__ (function attribute), 21
__del_ () (object WIA =), 27
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__delattr_ () (object H]A ), 30 _le_ () (object A=), 28
__delete__ () (object M| A &), 32 __len__ () (mapping object method), 30
__delitem__ () (object A=), 39 __len__ () (object A=), 38
__dict__ (class attribute), 23 __length_hint__ () (object W] =), 38
__dict__ (function attribute), 21 _ loader_ ,57
_dict__ (instance attribute), 24 __1shift__ () (object M| A &), 39
__dict__ (module attribute), 23 __1t__ () (object M A=), 28
_ dir_ (module attribute), 31 _ _main___
__dir__ () (object WA =), 30 3 5,48, 107
__divmod__ () (object W] 4] &), 39 _ matmul__ () (object W] A &), 39
__doc__ (class attribute), 23 _ missing__ () (object W] A &), 39
__doc__ (function attribute), 21 __mod__ () (object Wl A =), 39
_doc__ (method attribute), 21 _ _module__ (class attribute), 23
_ doc__ (module attribute), 23 __module__ (function attribute), 21
__enter__ () (object M| A &), 41 __module__ (method attribute), 21
_eq__ () (object M| A E),28 _mul__ () (object Wl A=), 39
__exit__ () (object HIAE), 41 __name__,57
_ file ,58 _ _name___ (class attribute), 23
__file__ (module attribute), 23 __name___ (function attribute), 21
_ float__ () (object WA =), 41 __name__ (method attribute), 21
_ _floor__ () (object Fl A =), 41 ___name___ (module attribute), 23
_ floordiv__ () (object ®lA =), 39 __ne__ () (object ¥l A=), 28
__format__ () (object W]~ =), 28 _ _neg__ () (object M|A E), 41
__ func__ (method attribute), 21 __new__ () (object M| A =), 26
_ future_ ,119 __next__ () (generator M| A =), 70
future statement, 94 __or__ () (object Wl A=), 39
__ge__ () (object M| A=), 28 __package_ , 58
__get__ () (object A =), 31 _ _path_,58
__getattr__ (module attribute), 31 __pos__ () (object {| A=), 41
__getattr__ () (object Wl A=), 30 __pow__ () (object | A =), 39
__getattribute__ () (object WA =), 30 __prepare__ (metaclass method), 35
__getitem__ () (mapping object method), 26 __radd__ () (object ®| A &), 40
__getitem__ () (object WlAE), 38 __rand__ () (object W] A =), 40
__globals__ (function attribute), 21 __rdivmod__ () (object WA E), 40
__gt__ () (object YA =), 28 __repr__ () (object A=), 27
__hash__ () (object | A =), 29 __reversed__ () (object M| =), 39
__iadd__ () (object ¥l A &), 40 _ rfloordiv__ () (object M| A E), 40
__iand__ () (object ©lAE), 40 _ rlshift_ () (object W] Al &), 40
__ifloordiv__ () (object ®] A=), 40 __rmatmul__ () (object W] A =), 40
__ilshift__ () (object HlA =), 40 __rmod__ () (object W] A =), 40
__imatmul__ () (object Wl A=), 40 __rmul__ () (object ¥l A=), 40
__imod__ () (object #| A &), 40 __ror__ () (object W] A E), 40
__imul__ () (object ©]AE), 40 _ _round__ () (object Wl A &), 41
__index__ () (object BIAE), 41 __rpow__ () (object | A =), 40
__init__ () (object M| A=), 27 __rrshift__ () (object WA =), 40
__init_subclass__ () (object®] S22 WA Z), _ rshift__ () (object W] =), 39
34 __rsub__ () (object W] A =), 40
__instancecheck () (class M|A &), 37 __rtruediv__ () (object | X &), 40
_int__ () (object FIA &), 41 __rxor__ () (object W] A &), 40
__invert__ () (object M| A &), 41 __self_ (method attribute), 21
__ior__ () (object M| A &), 40 __set__ () (object | A =), 31
__ipow__ () (object W] A &), 40 __set_name__ () (object M| =), 32
__irshift__ () (object M| A &), 40 _ setattr__ () (object W] A &), 30
__isub__ () (object Bl A E), 40 __setitem__ () (object M| A &), 38
__iter__ () (object WA =), 39 __slots_ ,125
__itruediv__ () (object W] A=), 40 _ spec_ ,58
__ixor__ () (object W] A =), 40 __str__() (object A=), 28
__kwdefaults__ (function attribute), 21 _ sub__ () (object W] A =), 39
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__subclasscheck__ () (class M|A &), 37 break, 92,98, 100
__traceback___ (exception attribute), 91 class, 104
__truediv__ () (object WA &), 39 continue, 92,98, 100
__trunc__ () (object ¥l A =), 41 def, 102
_ xor__ () (object W] A =), 39 del, 27, 89
{} (curly brackets) for, 92,98
dictionary expression, 68 global, 89, 95
in formatted string literal, 12 if, 98
set expression, 68 import, 23, 92
| (vertical bar) nonlocal, 95
A LF=F, 78 pass, 89
| = raise, 91
augmented assignment, 88 return, 90, 100
~ (tilde) try, 25,99
A LF=r, 76 while, 92,98
Rk with, 41, 101
asynchronous—generator, 72 yield, 90
Boolean, 19 oA LF=F
built-in function, 22,75 % (percent), 77
built-in method, 22,75 & (ampersand), 78
callable, 21,74 * (asterisk), 77
class, 23,75, 104 ** 76
class instance, 23,75 / (slash), 77
complex, 19 //, 77
dictionary, 20, 23, 29, 68, 73, 87 < (less), 78
Ellipsis, I8 <<, 78
floating point, 19 <=,78
frame, 24 1=,78
frozenset, 20 ==,78
function, 21, 22,75, 102 > (greater), 78
generator, 24, 68,70 >=,78
immutable, 19 >> 78
immutable sequence, 19 Q (ab), 77
instance, 23,75 ~ (caret), 78
integer, 19 | (vertical bar), 78
list, 20,67,73,74, 87 ~ (tilde), 76
mapping, 20, 23, 73, 87 and, 81
method, 21, 22,75 in, 81
module, 23,73 is, 81
mutable, 20, 86, 87 is not, 81
mutable sequence, 20 not, 81
None, 18, 85 not in, 81
NotImplemented, 18 or, 81
numeric, 18,23 <
sequence, 19, 23,73,74, 81, 87, 98 AssertionError, 89
set, 20, 68 AttributeError, 73
set type, 20 GeneratorExit, 70,72
slice, 38 ImportError, 92
string, 73,74 NameError, 66
traceback, 25, 91, 100 StopAsyncIteration, 72
tuple, 19, 73,74, 83 StopIteration, 70,90
user-defined function, 21,75, 102 TypeError, 76
user—defined method, 21 ValueError, 78
= ZeroDivisionError, 77
assert, 89
async def, 105 A
async for, 105 abs
async with, 106 “HE Sh4 4]

154



The Python Language Reference, S A| {7 3.8.20

abstract base class (A4 Hlolx =),
115
aclose () (agen WA =), 72
addition, 77
and
bitwise, 78
o L=, 81
annotated
assignment, 88
annotation (o] x=H| o] A), 115
annotations
function, 103
anonymous
function, 82
argument
call semantics, 74
function, 21
function definition, 103
argument (912}, 115
arithmetic
conversion, 65
operation,binary, 77
operation, unary, 76
array
25,20
as
except clause, 100
import statement, 93
with statement, 101
319 £,92,99, 101
ASCII, 4,9
asend () (agen WA =), 72
assert
2,89
AssertionError
1<, 89
assertions
debugging, 89
assignment
annotated, 88
attribute, 86
augmented, 88
class attribute, 23
class instance attribute, 23
slicing, 87
statement, 20, 86
subscription, 87
target list, 86
async
S =, 105
async def
2,105
async for
in comprehensions, 67
2,105
async with
2,106

asynchronous context manager (B]%7] #A
g~ E #eah), 116
asynchronous generator
asynchronous iterator,?22
function, 22
asynchronous generator (B]=7] A d o]
B), 116
asynchronous generator iterator (H]%7]
A ol g o] H & o] &), 116
asynchronous iterable (H] %5 7] o ¥ & &),
116
asynchronous iterator (H]%7] o] d] o] ),
116
asynchronous—generator
A, 72
athrow () (agen WA =), 72
atom, 65
attribute, 18
assignment, 86
assignment, class, 23
assignment, class instance, 23
class, 23
class instance, 23
deletion, 89
generic special, 18
reference, 73
special, 18
attribute (J]EZHE), 116
AttributeError
A<, 73
augmented
assignment, 88
await
in comprehensions, 67
1Y =, 76,105
awaitable (o] 9o El8), 116

B
b'

bytes literal, 10
b"

bytes literal, 10
backslash character, 6
BDFL, 116
binary

arithmetic operation, 77

bitwise operation, 78
binary file (8}o]y g 5+Y), 116
binary literal, 14
binding

global name, 95

name, 47, 86, 92, 93, 102, 104
bitwise

and, 78

operation,binary, 78

operation,unary, 76

or, 78

xor, 78
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blank line,7
block, 47

code, 47
BNF, 4, 65
Boolean

operation, 81

AL 19
break

2,92,98, 100
built-in

method, 22
built-in function

call, 75

M, 22,75
built-in method

call, 75

A, 22, 75
builtins

85,107
byte, 20
bytearray, 20
bytecode, 24
bytecode (H}°|E T E), 117
bytes, 20

SIS, 28
bytes literal,9
bytes-like object (B}o]EAF A A)), 116

C

c, 10
language, 18, 19,22, 78
call, 74
built-in function, 75
built-in method, 75
class instance, 75
class object, 23,75
function, 21,75
instance, 37,76
method, 75
procedure, 85
user—-defined function, 75
callable
A, 21, 74
callback (%), 117
C-contiguous, 117
chaining
comparisons, 78
exception, 91
character, 19,73
chr
SIS s, 19
class
attribute, 23
attribute assignment, 23
body, 36
constructor, 27
definition, 90, 104
instance, 23

name, 104
A, 23, 75, 104
2,104

class (E8 ), 117
class instance

attribute, 23

attribute assignment, 23

call,75

A, 23,75
class object

call, 23,75
class variable (Z#& ¥HS), 117
clause, 97
clear () (frame WA &), 25
close () (coroutine M| X&), 44
close () (generator ¥ A &), 70
co_argcount (code object attribute), 24
co_cellvars (code object attribute), 24
co_code (code object attribute), 24
co_consts (code object attribute), 24
co_filename (code object attribute), 24
co_firstlineno (code object attribute), 24
co_flags (code object attribute), 24
co_freevars (code object attribute), 24
co_kwonlyargcount (code object attribute), 24
co_lnotab (code object attribute), 24
co_name (code object attribute), 24
co_names (code object attribute), 24
co_nlocals (code object attribute), 24
co_posonlyargcount (code object attribute), 24
co_stacksize (code object attribute), 24
co_varnames (code object attribute), 24
code

block, 47
code object, 24
coercion (o] A), 117
comma, 66

trailing, 83
command line, 107
comment, 6
comparison, 78
comparisons, 28

chaining, 78
compile

SiE A, 95
complex

number, 19

I, 19

SiE A, 41
complex literal, 14
complex number (B4, 117
compound

statement, 97
comprehensions, 67

dictionary, 68

list, 67

set, 68
Conditional
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expression, 81
conditional
expression, 82
constant, 9
constructor
class, 27
container, 18,23
context manager, 41
context manager (AEYAE #Hg 2}, 117
context variable (AEAE W), 117
contiguous (9<), 117
continue
2,92,98, 100
conversion
arithmetic, 65
string, 28, 85
coroutine, 43, 69
function, 22
coroutine (ZFH), 117
coroutine function (ZFHE &), 117
CPython, 117

D
dangling
else, 98
data, 17
type, 18
type, immutable, 66
datum, 68
dbm.gnu
35,20
dbm.ndbm
85,20
debugging
assertions, 89
decimal literal, 14
decorator (d Z# o] g), 117
DEDENT token, 7, 98
def
2,102
default
parameter value, 103
definition
class, 90, 104
function, 90, 102
del
2,27,89
deletion
attribute, 89
target, 89
target list, 89
delimiters, 15
descriptor (23 P H), 118
destructor, 27, 86
dictionary
comprehensions, 68
display, 68
), 20, 23, 29, 68, 73, 87

dictionary (944 &), 118
dictionary comprehension, 118
dictionary view (844 g 1), 118
display

dictionary, 68

list, 67

set, 68
division, 77
divmod

S w A, 40
docstring, 104
docstring (EAEH), 118
documentation string, 24
duck-typing (2 E}o] ), 118

E

e
in numeric literal, 14
EAFP, 118
elif
T E,98
Ellipsis
3, 18
else
conditional expression, §2
dangling, 98
19 E,92,98100
empty
list, 67
tuple, 19, 66

encoding declarations (source file), 6
environment, 48
error handling,49
errors, 49
escape sequence, 10
eval
Mg g4, 95, 108
evaluation
order, 83
exc_info (in module sys), 25
except
Y E,99
exception, 49,91
chaining, 91
handler, 25
raising, 91
exception handler, 49
exclusive
or, 78
exec
SiE e A, 95
execution
frame, 47, 104
restricted, 48
stack, 25
execution model, 47
expression, 65
Conditional, 81
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conditional, 82

generator, 68

lambda, 82, 103

list, 83,85

statement, 85

yield, 69
expression (& 4]), 118
extension

module, 18
extension module (& 2 E&), 118

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string (FEA}4), 118
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), 25
f_locals (frame attribute), 24
f_trace (frame attribute), 25
f_trace_1lines (frame attribute), 25
f_trace_opcodes (frame attribute), 25
False, 19
file object (3} AA)), 118
file-like object (ZLHF AA)), 118
finalizer, 27
finally

19 =,90,92,99, 100
find_spec

finder, 54
finder, 54

find_spec, 54
finder (¥}¢19), 119
float

ST oA, 41
floating point

number, 19

A, 19
floating point literal, 14
floor division (A4 =4, 119
for

in comprehensions, 67

2,92,98
form

lambda, 82
format () (built-in function)

__str__ () (object method), 28
formatted string literal, 12
Fortran contiguous, 117

variable, 47
from
import statement, 47,93
Y E, 69,92
yield from expression,70
frozenset
A, 20
fstring, 12
f-string, 12
function
annotations, 103
anonymous, 82
argument, 21
call, 21,75
call,user—-defined, 75
definition, 90, 102
generator, 69, 90
name, 102
user—-defined, 21
A, 21, 22, 75, 102
function (g4), 119
function annotation (&4 o] % gl o]A), 119
future
statement, 94

G

garbage collection, 17
garbage collection (Z7}F8]A] = 4), 119
generator, 119
expression, 68
function, 22,69, 90
iterator, 22,90
A, 24, 68, 70
generator (A d o] €), 119
generator expression, 119
generator expression (AU olg E & A,
119
generator iterator (AU d o]g o] & o]H),
119
GeneratorExit
A<, 70, 72
generic
special attribute, 18
generic function (AU E ), 119
GIL, 119
global
name binding, 95
namespace, 21
2,89,95
global interpreter lock (A 9l = g H
=), 120
grammar, 4
grouping, 7

Fl

frame
execution, 47, 104 handle an exception,49
), 24 handler
free exception, 25
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hash

SiEF r s, 29
hash character,6
hash-based pyc (G| A] 713k pyc), 120
hashable, 68
hashable (] A] 7}%), 120
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 54

meta, 54

path, 54

I
id
e s, 17
identifier, 8, 66
identity
test, 81
identity of an object, 17
IDLE, 120
if
conditional expression, 82
in comprehensions, 67
2,98
imaginary literal, 14
immutable
data type, 66
object, 66, 68
A, 19
immutable (&%), 120
immutable object, 17
immutable sequence
2, 19
immutable types
subclassing, 26

import
hooks, 54
2,23,92

import hooks, 54

import machinery, 51
import path (YEE F =), 120
importer (Y E¥), 120

instance

call, 37,76

class, 23

A, 23,75
int

Sl w A, 41
integer, 19

representation, 19

A, 19
integer literal, 14
interactive (H33), 120
interactive mode, 107
internal type, 24
interpolated string literal, 12
interpreted (QJE Z 2 E| =), 120
interpreter, 107
interpreter shutdown (AEZZE £8), 120
inversion, 76
invocation, 21

io
85,24
is
A=, 81
is not
o= 81
item
sequence, 73
string, 73
item selection, 19
iterable

unpacking, 83
iterable (°]E] & &), 120
iterator (°] € d o] ), 121

J

in numeric literal, I5
Java

language, 19

K

key, 68
key function (7] <), 121
key/datum pair, 68

ImportError keyword, 9

<], 92 keyword argument (7] X <1z}, 121
importing (4 *H), 120
in L

z:' il :r, 81 lambda

199,98 expression, 82,103
inclusive form, 82

or, 78 lambda (T}, 121
INDENT token,7 language
indentation,7 c, 18, 19,22, 78
index operation, 19 J;V; lé
%ndic§s()(dwembﬂfﬂ,25 last_traceback (in module sys), 25
%nherltance,104 LBYL, 121
input, 108 leading whitespace,’7
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len
SN 24, 19, 20, 38
lexical analysis,5S
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 86
comprehensions, 67
deletion target, 89
display, 67
empty, 67
expression, 83, 85
target, 86, 98
A, 20, 67,73, 74, 87
list (8J2E), 121

list comprehension (B]2E A= 3A), 121

literal, 9, 66

loader, 54

loader (214), 121

logical line,5

loop
over mutable sequence, 99
statement, 92, 98

loop control
target, 92

M
magic
method, 121
magic method (W] 3 WA =), 121
makefile () (socket method), 24
mangling
name, 66
mapping
A, 20, 23, 73, 87
mapping (W} 3), 121
matrix multiplication, 77
membership
test, 81
meta
hooks, 54
meta hooks, 54
meta path finder (WE} F = 1}91H), 122
metaclass, 34
metaclass (WEF F ), 122
metaclass hint, 35
method
built-in, 22
call, 75
magic, 121
special, 125
user—defined, 21
AL 21, 22,75
method (WA =), 122

method resolution order (WAT AA A,

122

minus, 76
module
extension, 18
importing, 92
namespace, 23
oA, 23,73
module (2&), 122
module spec, 54
module spec (2E 2d),122
modulo, 77
MRO, 122
multiplication, 77
mutable
1), 20, 86, 87
mutable (7}H), 122
mutable object, 17
mutable sequence
loop over, 99
A, 20

N

name, 8,47, 66
binding, 47, 86,92, 93, 102, 104
binding, global, 95
class, 104
function, 102
mangling, 66
rebinding, 86
unbinding, 89
named tuple (VY= ), 122

NameError
A<, 66
NameError (built-in exception), 48
names
private, 66
namespace, 47
global, 21
module, 23
package, 53

namespace (0] & &7, 122
namespace package (0] &7t 3} 7] A]), 122
negation, 76
nested scope (53 H &3 Z), 123
new-style class (F2EY S8 2), 123
NEWLINE token,5,98
None
i), 18, 85
nonlocal
2,95
not
o= 81
not in
o o= 81
notation, 4
NotImplemented
A, 18
null
operation, 89
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number, 14
complex, 19
floating point, 19
numeric
A, 18,23
numeric literal, 14

O

object, 17
code, 24
immutable, 66, 68
object (AA]), 123

object._ _slots__ (W& ¥4, 33

octal literal, 14
open
I oA, 24
operation
binary arithmetic, 77
binary bitwise, 78
Boolean, 81
null, 89
power, 76
shifting, 78
unary arithmetic, 76
unary bitwise, 76
operator
— (minus), 76, 77
+ (plus), 76, 77
overloading, 26
precedence, 83
ternary, 82
operators, 15
or
bitwise, 78
exclusive, 78
inclusive, 78
o=, 81
ord
SiEF erE, 19
order
evaluation, 83
output, 85
standard, 85
overloading
operator, 26

P

package, 52
namespace, 53
portion, 53
regular, 52
package (3] 7] A]), 123
parameter
call semantics, 74
function definition, 102
value, default, 103
parameter (W7 H ), 123
parenthesized form, 66

parser, 5
pass

2,89
path

hooks, 54
path based finder, 60
path based finder (A= 7|9t 9}21t), 124
path entry (4= dE=z]), 123
path entry finder (FZ dEZ 52 4), 123
path entry hook (AZ dEg %), 123
path hooks, 54
path-like object (FZF AA)), 124
PEP, 124
physical line,5,6,10
plus, 76
popen () (in module os), 24
portion

package, 53
portion (Z4), 124
positional argument ($] %] <12}, 124
pow

S e a, 40
power

operation, 76
precedence

operator, 83
primary, 73
print

S w A, 28
print () (built-in function)

__str__ () (object method), 28
private

names, 66
procedure

call, 85
program, 107
provisional API (A API), 124
provisional package (FA 37]A]), 124
Python 3000 (3}o]# 3000), 124
PYTHONHASHSEED, 29
Pythonic (Fto] Hth), 124
PYTHONPATH, 60

Q

qualified name (F41384 ©]§), 124

r'
raw string literal, 10

raw string literal, 10
raise

2,91
raise an exception,49
raising

exception, 91
range

S w A, 99
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raw string, 10
rebinding
name, 86
reference
attribute, 73
reference count (ZX 3 4), 125
reference counting, 17
regular
package, 52
regular package (A3 3 7] A]), 125
relative
import, 93
repr
SiE F 4, 85
repr () (built-in function)
__repr___ () (object method), 27
representation
integer, 19
reserved word, 9
restricted
execution, 48
return
2,90, 100
round
ST oA, 41

S
scope, 47,48
send () (coroutine M| X E), 43
send () (generator W] X =), 70
sequence
item, 73
A, 19, 23, 73, 74, 81, 87,98
sequence (A|&A ), 125
set
comprehensions, 68
display, 68
A, 20, 68
set comprehension, 125
set type
), 20
shifting
operation, 78
simple
statement, 85
single dispatch (A& Y£uX]), 125
singleton
tuple, 19
slice, 74
A, 38
SiEE A, 25
slice (£8}o]), 125
slicing, 19,20, 74
assignment, 87
source character set,6
space, 7
special
attribute, 18

attribute, generic, 18
method, 125

special method (E4 WA E), 125

stack
execution, 25
trace, 25
standard
output, 85
Standard C, 10
standard input, 107
start (slice object attribute), 25, 74
statement
assignment, 20, 86

assignment, annotated, 88
assignment, augmented, 88

compound, 97

expression, 85

future, 94

loop, 92,98

simple, 85
statement (£73), 125
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, 74
stop (slice object attribute), 25, 74
StopAsyncIteration

A<, 72
StopIteration

<1<, 70, 90

string

__format__ () (object method), 28
__str__ () (object method), 28

conversion, 28, 85
formatted literal, 12
immutable sequences, 19

interpolated literal, 12

item, 73

A, 73, 74
string literal,9
subclassing

immutable types, 26
subscription, 19, 20,73

assignment, 87
subtraction, 77
suite, 97
syntax, 4
Sys

2 5,100, 107
sys.exc_info, 25
sys.last_traceback, 25
sys.meta_path, 54
sys.modules, 53
sys.path, 60
sys.path_hooks, 60

sys.path_importer_cache, 60
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sys.stderr, 24 U
sys.stdin, 24 a"
sys.stdout, 24 string literal,9
SystemExit (built-in exception), 49 "
string literal,9
T unary
tab,7 arithmetic operation, 76
target, 86 bitwise operation, 76
deletion, 89 unbinding
list, 86,98 name, 89
list assignment, 86 UnboundLocalError, 48
list,deletion, 89 Unicode, 19
loop control, 92 Unicode Consortium, 10
tb_frame (traceback attribute), 25 universal newlines (FUWHAE & d7), 126
tb_lasti (traceback attribute), 25 UNIX, 107
tb_1lineno (traceback attribute), 25 unpacking
tb_next (traceback attribute), 25 dictionary, 68
termination model, 49 in function calls,75
ternary iterable, 83
operator, 82 unreachable object, 17
test unrecognized escape sequence, |l
identity, 81 user—-defined
membership, 81 function, 21
text encoding (H1AE Q17 H), 125 function call, 75
text file (HI2E u}4), 125 method, 21
throw () (coroutine Wl A &), 43 user-defined function
throw () (generator Wl A £), 70 T, 21, 75, 102
token, 5 user—-defined method
trace A, 21
stack, 25
traceback V
=, 25,91, 100 value
trailing default parameter, 103
comma, 83 value of an object, 17
triple-quoted string (4% W% H ¥ A valueError
Q), 126 A<, 78
triple-quoted string, 10 values
True, 19 writing, 85
try variable
2,259 free, 47
tuple variable annotation (<4 o] -H|o]A), 126
empty, 19, 66 virtual environment (7} &74), 126
singleton, 19 virtual machine (7} 7] A, 127
=, 19, 73, 74, 83
type, 18 W
data, 18 while
hierarchy, 18 2,92,98
immutable data, 66 Windows, 107
SiE e, 17,34 with
type (%), 126 2,41,101
type alias (& o gl ojx), 126 writing
type hint (& 31 E), 126 values, 85
type of an object, 17
TypeError X
<<, 76 SR or4
types, internal,?24 abs, 41
bytes, 28
chr, 19
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XOor

Y

compile, 95
complex, 41
divmod, 40
eval, 95, 108
exec, 95
float, 41
hash, 29

id, 17

int, 41

len, 19, 20, 38
open, 24
ord, 19

pow, 40
print, 28
range, 99
repr, 85
round, 41
slice, 25
type, 17, 34

__main_ , 48,107
array, 20
builtins, 107
dbm.gnu, 20
dbm . ndbm, 20

io, 24

sys, 100, 107

bitwise, 78

I E

as, 92,99, 101

async, 105

await, 76, 105

elif, 98

else, 92,98100
except, 99

finally, 90, 92,99, 100
from, 69, 92

in, 98

vield, 69

rels gy <

PEP 1,124

PEP 8,79

PEP 236,95

PEP 238,119

PEP 252,31

PEP 255,70

PEP 278,126

PEP 302,51,64,119,121
PEP 308, 82

PEP 318,105

PEP 328,04

PEP 338,04

PEP 342,70

PEP 343,42,102, 117
PEP 362,116,123

PEP 366,58, 64

PEP 380,70

PEP 395,63

PEP 411,124

PEP 414,10

PEP 420,51,53,59,64, 119,122, 124

PEP 443,119

PEP 448,68, 75,83

PEP 451,64, 119

PEP 484,37,89, 104, 115,119, 126

PEP 492,43,70,106, 116, 117

PEP 498,14, 118

PEP 519,124

PEP 525,70,116

PEP 526, 88,104, 115,126

PEP 530,67

PEP 560, 35,37

PEP 562,31

PEP 563,94, 104

PEP 570, 103

PEP 572,68, 82

PEP 3104,95

PEP 3107, 104

PEP 3115, 35,105

PEP 3116,126

PEP 3119, 37

PEP 3120,5

PEP 3129,105

PEP 3131,8

PEP 3132,87

PEP 3135,36

PEP 3147,58

PEP 3155, 124
a3 aF

PYTHONHASHSEED, 29
yield

examples, 71
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Zen of Python (Io]# A), 127
ZeroDivisionError
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