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CHAPTER 1

He

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

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

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

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

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

ot

~3YE o7 g AL, Al 2o

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



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

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

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

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

1.2 #7|H

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

.

rlo
oX,
o
[
)
ne
o
>
ofo

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

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

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

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

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

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

4 Chapter 1. 72


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

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

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

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

SyntaxError 7} @A gy}

2.1 & s1Z(Line structure)

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

211 =2|™2 &

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

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

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

21.2 E2|dQ &

EPZA 2 ES LH%/\]%

g RESE oE/\]':'q

}\]-?ﬂ_/_\_CRLF 7N

o A9 “HﬂE Al 3

=88d &Y “1?1—}\]75' A
N

ol ¥g WE L =,

£
2o 29Ut 48314 sol A

=

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

rlr

\n &2}

fu

Sl

A& FET }01] ZC #3Y(ASCIILFE £33}
=

24
Tg
]13{_,
31



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

214 Q13T MA

gho]lH 2T HE A H AU F AR S0l = T4 0] A4 coding[=:1\s* ([-\w.]+) F o] X =W, o]
FA2dFY AAez AePurch o] AFAle] A Al 15 42 FE Yo o7y o] S-S A At
oY AL = AAo 2 vboF gt vk F WA Soletd, A WA & A AR Qlojof gyt
7Y Ao A& Fel= F Ik shu=

’# —-*— coding: <encoding-name> —*-

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

’# vim:fileencoding=<encoding-name>

¢l tf] Bram Moolenaar 2] VIMof| A €141 U},

o7 Mdo] AR o 7|E I YL UTF-8Y Ut} of 719 g, st 22 o] UTF-8 BOM
(b'\xef\xbb\xbf')o]® 7} AF o] UTF-822 AAH Ao Fuch (o] $A& wpejagsze
°] notepad | A A 4 Ut})

Qo] MU B, AT o] 2L vhol Ao] AT Qofok FUTh ARY L BAL Y, TA, A WAE
ZPE BE o7 FAoIA BT AFH T

215 AR 2 Z

= ol de EElAdd &2 F €A FAN)E ARSHA =2l Ad 22 49T = AsUth =214 S0
AL glEE oy A9 ARV opbd o S A FAR FUd, o SHiAd FmEE N EA7F A AR
Az, @A FEAA L Y= =2 A Sl FAHAAUL A& =
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

o SN R TUE 2L 240 2TE 4 gleUth A SUNE FHS AREA EFUTE A SN e
PG E L A G oW B2E ARIA RHUTHES, BAL B o]9)9 o] E2E of 2N E
ARG A Eoll Uhrol 715 = glsUth). A4S g EHE vholl e o A7 Sl A A Fa
0] 9] 9] ol THst= A2 EXol oyt

Z5(0)), NZZE([]), FZTUNIAREHE B2 J &4 glol= o8 e 28 dd &2 s 5
ol 2> =
1=] =

A

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

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

%

Z

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

e oE W B
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Z] %143},) Hslgoz EFo] JErg ==
Utk 25 03y g Z g HoAE, &2
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10
4

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

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

(o
1B
=2
>
to
rim

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

it

e

lo

it

i
ﬂl_l
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)

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

3

rr Lo

i)
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Z|

¥ 2> (> B

i = [y
2 2
N

il
4 2

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

2R

2

Ir

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

A |

2 Bl

ke,
30 & ¢

¥
£

iyl
L4
il

£ oy

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

o oo o
T
o

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

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

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

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

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

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

o gl
o fo

1 1o

SN e oo gy N
N
STt
o
L

22
g ol [ rlo

i)
30
rlr
(@]

[>
:L %

i
r[n

ML [ Ay B 2@ [Noof o

Q.
N
2
o
ac)
[

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

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

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

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

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

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

22 CIE EES

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

2.3 AlHXIQ} 7| E

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

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

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

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

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

identifier = x1id_start xid_continue*

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

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

o LI - lowercase letters

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

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

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

mln

231 7| E

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

False await else import pass

None break except in raise

True class finally is return

and continue for lambda try

as def from nonlocal while

assert del global not with

async elif if or yield

2.3.2 AlHEx}o| of| 2k A

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

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

d

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

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

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

2.3. AHXIQl I|RIE 9
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* Ze 2T o). o $RO JEES Fehx He| BujolA AEFH A4 Yl AYPY)
B 2o 0} AP o2 9] “H B (private)” o £ 2] 5 719] o] 8 B2 3 8h7] @ AIe. 4124}
(o] 2) AL BA L.
=
24 2|5 &
2 e 2 (iteral) & R WYY S F5he A E/YIYh
241 EXI¢€1} HIO|EY 2|E{ &
A FEHE S dad 22 o3 Hor Vsg th
stringliteral = [stringprefix] (shortstring | longstring)
Strlngpreflx = "r" ‘ "u" | "R" | "U" I "f" | "F"
| "fr" | "Fr" I "lel | "FR" | Ilrf" I "rF" | "Rf" | IIRF"
shortstring = "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "mrrvvw Jongstringitem* "'''" | '"ww' Jongstringitem* '"""'
shortstringitem = shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
shortstringchar = <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq = "\" <any source character>
bytesliteral = bytesprefix(shortbytes | longbytes)
bytesprefix — "b" ‘ "B" | "br" | I|Br" | "bR" | "BR" | "rb" | IIIB" | "Rb" ‘ "RB"
shortbytes = "'" shortbytesitem* "'" | '"' shortbhytesitem* '"'
longbytes = mrvarmn lOHgbyteSltem* mrvarmn ‘ rTmwmwmay lOngyteSltem* Tmwmwmay
shortbytesitem = shortbyteschar | bytesescapeseq
longbytesitem = longbyteschar | bytesescapeseq
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">
bytesescapeseqg = "\" <any ASCII character>

o] 4 72 o] B A Fohi
5.2 je]of g} o] 52k 7]

3L 712 B A A RS stringprefix W bytesprefix 2 BB @Y Uu ]

Ferthe AUt 42 E B AT g ddoe 4ol g s o e

AxY Aol glow UTF8YUTh 9175 Aol 44e BAL

l~

A W2 AW, F A JHBL e FLWRE() U 2RLE(ME EARYD ¢ AFUT £S5
ool 45 Aeme Rl 2 Rs 2o AY 25 AGUTHCIAEL RE A5 MR @ 244 o
S 2UTh. o 2eA(\) EAE B2 220 SUS o ul 7} Gk FAEL o] 270 P wh ALgH £,
ABEA, o SehA A, B E A7 TR AU T

Hho] = (bytes) 2B D2 $4 b7 b BT E Bl 2Ltk str 39 AAHA Al bytes 39 ALUAE
FEUTH 94 ASCH EAE W 23T 5 AUtk TEQO] 1285 AAL 22 GEL HEA o] 27 0]
Poz FAS ofof Ptk

uleile!

ZtdT ol EE gHE &2
E 2+ (raw strings) ©] 2}al 3=, 9 &
E21do] 9= '\U' & "\u' o] 9]

T AEAoR rvoi} 'R EAE o] £ 5 AHUTh oA EAIL G

YA 2 FHe Extg HFech 2R oz By glg oA, &
z = 5WHsH A 2H A gsyth stol 2xY F FUFTE B EH H ol

spol @ 3x8t th2 A FHAFUTE A2 LA, rur' 22 AYH A FFUT

10
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WA 330 £7h: G vhol = e o) hrt 9 22 o7k i b Aol 7t F7hE Qg Th
¥ 8 3,300 F7h: shol A 2x 9 3x o) A Ao A sk TEEY fAHEE DEEE] 98 Aol AL

S8 FURE 2B (0 value') o] ThA £ A g4I ok AA G 4 H = PEP 414 o W&tk
E HAFoE2 Z=Exd g EL =9 ExE F/]H 4 (formatted string litera
e E e AR S AFUT AT, b U u o A2
PP v, 2 ol = 2 H F S 2 bsgh ok

Bl o A, M| 7] 9] o] AA 0] H A ¢k N EAe} 27 s = YUY (282 fAH Y
]*ﬂ 7H <] 1 ] o] 33 ¥ | ‘E}% ﬂ%ﬁﬂb‘r = 2dd, gHEE FEA YT (‘bR

D

A

zo, T
oy 2
kel

>,EI

M

2

1

-
N
rlo ko

£ >
tjo
=]
-
g ACh

fr S al
ofV |

T e
o
rlr

> I

e
filo

AU
=
i)

N L)

S
[
=

=

S
- K
O

O|AFH O] AR A | 2|0] 72| Atet
\newline A S A2} AN E A R A U T
\\ g S Al (\)

\! 2% 3 ()

\" 3% (")

\a ASCII ¥ (BEL)

\b ASCII W 29| o] 2 (BS)

\f ASCII = 3] = (FF)

\n ASCII 22l 31 & (LF)

\r ASCII 71 2] #] ] & (CR)

\t ASCII 7| 2 ¥} (TAB)

\v ASCII A & ¥ (VT)

\ooo 8%~ 000 2 A HH + At (1,3)
\xhh 1624 hh 2 A A H A} (2,3)

TAE Bl E d ol ARk Q1A= = o] A A o] A

i

o

g

O[AAIO|= A[AA | ofO] 7ol At
\N{name } U ZE o o] g W] o] 2 of| A] name o] 2}l o] F & %] (4)
\UXXXX 16-bit 16 A5 xxxx A ZH EX}F %)
\UXXXXXXXX 32-bit 16 A5~ xxxxxoxex 2 A A= E X} (6)

Mo
N
D)

A7 =, Ao Al o) §24:7) 5128 Ut
=2, 488 % 7)) 16757} A5 of of T,

d BH A, 16359 87 o] Aol e A g ol ES 2P U A2 BlHE
, ol olaFAlolZ= A AH g FUI= E‘z}g zdgU

4 WA 3304 W7 B Aol F7hH 5T

(5) A3 479 16458 Bz Utk

© o PPom REFUIEE ALY 4 A5 Uk A5 8709 16447 BRI T

£ Col o), QAHA S B ol Aol A EAbee] UAH A S A A U 5,
o 2@ A7 Aol W BT (0] FAL M AT w) L2} A5 h o] 270 = A AL ZE Y
e, 3% Anol A BRE FE2 47 AT 5 EUTh) EAD e Dol A w45 & o] 27 o] =
AR, ol £ B ol A& Q4 A gt R o) FRFHAAL.

! http://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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WA 3604 HA: AAE R = o] AAo|Z A| B A= DeprecatlonWarnlng% syt o

A 7} z}o] A 9 U]EH ‘ﬂ@oﬂ/ﬂ— SyntaxWarning©o] ¥ 1 4= SyntaxError7}F 2 A Y Yt}
g elH oA 24, Mg o SHAIR o2 o]z HUTh sHA R o QEH/\V} Aol FA HUth A&
Sof, rm\tn = EHhE EAQL A, T A2 EAE Bl deith: o S oAl BURE; " £
Ve 249 B ol oL (3 EADLA B o SN2 B U, & o G
doiatd, B HE 2 e J SUAE 22 5 S ‘4‘3}( EHWA 7L FHoll &= 2 E% o]~ A o] =
AZ17l fE 4y, < *’E\Taﬁ/\]ﬂ ‘ﬂ}ilﬂ"ﬂ LENYERE = 73—";}0] o]zt ﬂﬁ%“’ﬂ 235 = F 7he

2A 2 49 o Fo)al of Fuirh,

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

o 7h2] —‘Eﬂ%ﬂ_o]‘/‘rﬂ}ol d gHES(
Sl ool e a A 2ae. o A ge
'world' & "helloworld" 9} 5%‘@\413]— o

SIS BATUT A EAL TN FAE Lol A% A LI, AF Tl

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

o 7%50] B 204 FI% e A v, Ao A o] FHH o) Fol 3 of Tk A A7) 2L
LS oloThol ] AR AL -+ AL E A gl ob He1eh o118 oo L) o) Sk e
AT S YT (4 EALT A BLE DL o] Rol b A=A A5 FUH, W BAL B
BE 22 e U olol g d 5 glgol ol slok guith

24.3 0 22X 2|E{H
w7 3.600 27}
E%%ﬂ%ﬂi%%mmﬂmmhmmm%f%ﬂdUmWLJfW+T'%%ﬂgj%ﬂ“ﬂﬂaﬂ
Uth o] ARG 2 AF ZEE 2T/ e, 23 () 2 A2 = YU 2 £21¢E glEH E o]
G Az ZA T 29 —Erx}?!; g EE2 AP Ao Asatsl = 2d A YUt
ojaA o] Z Al FAE YUt EAE gHEA A RGP U (A0l g EAERA A= AgdUh. =24
Fol BAGe] g2 ohe 3 e B S mETh

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

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

conversion = "s" | "r"™ | "a"

format_spec = (literal_char | NULL | replacement_field)*
literal_char = <any code point except "{", "}" or NULL>
FEI I REE2 vt g HEAR HAFH e, olF TS {{" W} 7%’41—0}% 3 SESE A%
Aote A dunh st A= FZZ 1 { ' = AF B8 E A AT =, stol A R A o] FmE U T
Pt S il H2rE} Y S BT EASHE (U Ao f8FUDh, FFA Fo 55« ="\& *
T A AgHlst. =R O 2 A S, ¥ 2 (conversion) *”‘:7%4“%%—’? A5yt =9 A A=
(format specifier) & 24 = A+, T8 ':' CEAZAFUTL N e S FES ' &2 29U

A g Ardel AL g e el AuAQ ol T 0% Hs v, A A A9

—ox

12 Chapter 2. 0{3] 44
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A A NPEAE 2T F o (E 5, 45 thex d 249) T4 2T+ gdsUtt
ZtEAA LS 20 EAE g H E o] ST A HY BHAA AF oA L EZ O AP Tt

B A 37014 WA gho] 3.7 o] Ao, 1 EAZ A3 =W EAL JHE] BHANA await EHA T
async for AL Z3d= Az gAML $ 1A ks UtTh

T 7E = o] AFHH, Yol FIA H2E, = 9 JrhE gho] 2P Uth ol FET (" H,
FIAY, = FHo Afo)lAarRE S SAFYLh 7| BEAo7 =2 TW 2 AR} Qs 3 BH A
o repr () & AlFFUTH o] AASE A ' 1rro] AT A e F T EH R TAA] str() 9]

WA 38 F7H 55 7
¥ 2} (conversion) ©] X F = A, & 4] 9 7&47} JUHE‘ Ao HEg
3L, 'Ir' S repr() &

A= format ()
Z AGE Utk 29 A%
[RR=

fo
]

HAN ZAARAC FHA AR DEES TRT S AFUTh o] FHHA EEL IS AN R A=g)
TR AZARE ZFZE + glx]u&, Aol FHA AT ZEES 2T T+ glsUth Tl AR} 2o o=
i r)r_

29 4D PP S oo Y i YA, >

=
9 24D eE P ol B

>>> name = "Fred"

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

>>> width = 10

n

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

>>> f"{ foo " # preserves whitespace

" foo = 'bar'"

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

>>> f"/{line "

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

>>> f"/line 20"

"line = The mill's closed "

>>> f"{line 20"

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

Dk BAG PP} 2L BUL FATE A0 A% AW A B AgHE RS 2
2A49 P E P PAE RS FEHA ook Frhe AP Ut

24. 2|EE 13
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x"]} def" # error: outer string literal ended prematurely
f'abe {al'x'] def" # workaround: use different quoting

o BANNE o SANE AT 5 93, A5 o el 7h B ok

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

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

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

24D PE e 52 E 3 (docstring © 2 AHGE 5 Qg th EH A0 A3 QB AR U

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

>>> foo. doc is None
True

29 B4 e e el U e A e PEP 498 & B2ehi, BdE 2o 24 W AUZE g
str.format () E AHHE Aol &5 Yt

244 =X} 2|E{™
S22 el ol Al 7k 2857 A5 Ut A4, A4S, F5 Bas gEHE 2 AL gdsyn (Bass
N2eo) 842 HalA S o] U th)

S e E o] 58 ZRHA Gt Ao RN FUTh -1 F 2L TEL DG AMA — HAHD 1
= 74" 2AA YU

245 M4 g|E{

A4 PE e s 2 o3 Hejw n g

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

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

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

nonzerodigit = mrLLLu"on

digit = "om..."9"

bindigit = "om | omiv

octdigit = "or...mn

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

7H-8- 3 vl B2 oll A% AeA o= R A 2lEd e dojof A2 gl

=R =
e eHEe A= 24 o J—Eﬂﬂ Z] stk 7S o7l A8l A== Tl %
AUtk &L 52} AlolL} ox 9F 2+ = 2] A A} (base specifier) 20 L& 4= 9=, g

14 Chapter 2. 0{F| 244
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éﬂ%ﬁwq30ﬂﬂﬂﬂ4%ﬂmﬂﬁ4 85 C 2B} 9

dreHE A E Y

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

WA 36004 A 2l oA A 252 WL FH o2 UES s yrh
246 A4 BEE

A5 e ge e e ol 4oz maYYTh

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

exponentfloat = (digitpart | pointfloat) exponent

digitpart = digit (["_"] digit)™*

fraction = "." digitpart

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

AR Aeie 10 e g A= Aol Fsfof FUth o & 501,077e010 & SHvH& £H
0], 77e10 # 2 AE HAFYTH A HEE Y 01‘?%% W=+ AR A YU B 2B ol
A MAAAR WE 2 A5 32 BEL A% A9 Uk
A 2l Ed e 2 714 o & U th
’3.14 10. .001 1e100 3.14e-10 0eO 3.14_15_93

WA 36004 A 2l oA A 252 2RI FH o2 UES s gk

24.7 5| BlEE

A4 UYL e 2L ol Aow wdE Tk

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

3% PE P A5R7009) BapE BEUTH Bapt 459 22 W9 Al ool 485 3 el 4
AP 00] opd AR E

2lE e 2 71A] ol & |

. . . e lde- .14 15
3.145  10.7 107 001§  1e1003  3.14e-103  3.14_15_937

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

<< >> & | ~ ~ =

< > <= >= == | =

2.6 =Xt

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

( ) [ ] { }

, . ; @ = ->

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

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

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

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

R \

Th3-9] Q4% ASCII EA-5-2 sho] ol 4 AL§H A Sb&Ith £ 2 E P} 24 o] 9] 9] Foll A AL
HE e 27 gt e gunk
D |
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CHAPTER 3

Hjo[E 2&

3.1 x|, 2t

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

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

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

O

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

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

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

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

lgAgdsaos w419 494 3
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=AY A5 Yt AR A AL uf) 228 0 2 gho]d g A o] A (finalization) F) = A o] ] &3}A] Zo}of
ENETEE PR ESER: RERE RS EEE Rty

@] AFeE FA M FA ) A4S IRA o £ 4+ Jk AASLS FYES BE 5
8o FI ok FUTh T3 “trycxcept’ BOE o E e AE ARG LA BE 5 YU
ol AA L €8 Lot A 2“9 H (external)” AHA S0 e F2E 23U o] AHAS2 A7}
7Ha) A =7 2wl Wb TRl o] S H A v, ZHHA] A = BAE = 2] ofER, OY AR S R AL S
b ets A A WY B AT YT HE close () A EY. 2202 AT u= 228 AA S
= @ A AR Fotok(close) AU ‘tryfinally’ w3 ‘with’ &2 ol#A st= AT WS

st JFUth ol A AES AH oY (container) Bl
Lo FxELS ﬂﬂl"lﬁ/l e 4Ryt ﬂ% 2L,
9] ofoldl gl E] b e W Uth 3R u ZAH o] 19
A2 obo] W E E] S mh Y th —'Lﬂﬂ/ﬂ (FZ o) Ed Ao
= Aoy = HAE Uk
'194 olo|dlEI 7} 2t T 842 AE
& AARE o 24 0}: 7“111 301]/\1

PR
)
o

K
=
<t

_%1_1{
BN
e

o M

%

N il
M=o g

30,

rr

&

__)&4

RE, flak, 94V E

% o
3o md &
SN
(2N

r&

SR

e AR =l 2z

oflt
A
Lo
td
rln
%
g
=2

M > rlr e
)
__>|4_1’(
N
~

2
=2
>
rr

N o2
ot
o
fy
°
vl
Mo offt
220
ofh Qi
Lo
oY,
o
=
=
ftfo
r'l:l
(1
rlr
re

> r-|—' _]

N
N,

2 rlor& rlo
)
e
2y
o
N
el

r[f 0,
ofy
<
iuj
&
=)
=2
N
I
=)
é
r[r
oM
e

ﬁ
2
9
lw
_ﬂ
ﬁ
3
>
L
ﬂ
é

= 9l3, 0 E¢EMAuw-dﬂwc=

o
ok o
kfl N "

=2

it @
it
o
Y
[o
P
rr
N
N,
lo
=
i
o,
4
f
o,
-]

I —
N
éE o )
>
fu
S
il
K
i g
ol ¢
o
s
K
=,
fu
=
i
rN
i
SH
[ F
[m
oI
s
-
i
L
o
)

Q, ~e
i)
(o}
o e

rlr

N,

rlo
N a
i—;
e

k)
©
1ot
T
=

rlo

34 BES
ks

of wh2hC U} Al oh2 2lo) 2 2y
ﬁﬁﬂﬂﬂ o §e te 4 v
2 =3 2749 5ol o A7)k

é

P

F7H B2 BY T A5 Uth stojxg m
8o AAHA A5 g 55), 3 =,
ofgfoll o= 2 o tist A H E (special attribute)’ S 1} 3}
OJAELE T AT I Z AT, @A AFE S A8 A o] op gyt Ao

OHH
Y

b T

1,
[o M

b
(o

e
ot O

oy, 1o
it
H 2

L rlr

SUth o] #= 2t stk AA| 7F A FE YT o] AAddl= WHEE o
None & &3 HZFUT o8] 7HA] A&l A 3ol FAE ‘BI = ol AR UTH dlE 0, BAIF 2
A7HE 5854 & Y v 9 Utk =832 ARG Yk
NotImplemented ©] &-2 &} ;9] Fhuk2 Zh5uth o] ghZ ZH Sk AA 7 A3 ot o] AAol = Wi
H o] & NotImplemented & &3 A=Yttt <A WA= (numerlc method) £} B] 1 (rich comparison)
HAE = AlFH 3 Aol tiaf A4ko] +AH A ¢F oW o] 3he FHoF gk (229 AE 2z g
B & AR whe FH Q8 A4koly, o™ o T kS /\]‘:6“4"/}-) =@ FY ok

] 2pA] g Y22 implementing-the-arithmetic-operations = &1 5} Al &
Ellipsis ©] 32 3lube] ghoks 3%3‘45} o] < Zt st AA T A F UL o] AAlo= EHE ...
oju W4H o] 5 Ellipsis < &3 XJ:L?J"’] ok =8 32 Yy th

numbers . Number ©|7l g L2 221 g g o 93 BEo A 1, A AT YA Ale S E o] AT R £
FUTh 24 Adls 2R AU 8 9 o] s o AT Ao WakA kgt shol Mo} 2Ale el g
FoA el S AR o) wes o Y5t AT AFAS] 24 LA Aok B Ak

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

kU o

m[o

o They are valid numeric literals which, when passed to their class constructor, produce an object having the
value of the original numeric.
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» The representation is in base 10, when possible.
» Leading zeros, possibly excepting a single zero before a decimal point, are not shown.
« Trailing zeros, possibly excepting a single zero after a decimal point, are not shown.

« A sign is shown only when the number is negative.

stol e A%, A%, BasE FEGUT

numbers . Integral o|Z2E2 $8A A A4 A (F 3) ol %3}
U

numbers .Real (float) ©]

numbers .Complex (complex) ©|AEL 7|4 £E MAE RE A-A o Hog Biap

rr
ko
B>
il
o
v
o
i)
A
i)

F A BRE A4 A%

o
A4 (int) o] 212 (7}) W R 27}k
Abo

g gote g Al gle B9 AE 2EFUTE AlZE
(shift) 2} vk~ 3 (mask) A4re] B8 wfj= o)W o] 7MAH AL, S5+ T 29 B4 (2s
complement) 2 €= =4, £ & v EV} P& o2 B3 &9 A9 22 a39& FUTh
Ed (bool) o2& =2 g AR & ettt False 9 True 7 AA W £ & AA <
Utk 29 32 int P 24 3 (subtype) 0] I, Tt FIE Aol Al ZH7] OJJrlﬂEd 2
deje EAEE WEE = A, 47 £AE "False" & "True" 7} RIS Yt
B B8 AL 277 2TEH A ZES npa 3 Astel] 7 o v e A S AF3Hr] 9 e
Ayt

AE2 714 4~=2] w4 = (double precision) -5 A4+E b‘rEF‘iﬂ‘%er-
s12hE] = ghe] MRt oM E 29 A gl A A= 3t 71 A A A (8 C ‘/} PH}:rLa)"ﬂ =
bl Ut sbo] & T A = (single precision) F-5 424 £5 A Y3HA] Gt ]/\a =
AHg-3he °lvr7Pﬂ“ ZZ A A} v 22l e] A7 go] #of A 7”Xﬂ§ AFEHE o7t vl S5
AAE o] miulsi Utk 2w Eol F 7R /Y B AFH FE Ao E B3 A et
7FA 7F gl Y T

=2

=
ok 25 258 29 @A FARE BRTUT Bas 2 o) A5Re Heie, 97 4
OEZHE z.real &} z.imag 2 A = AdH5 Yt}

AD2AE 5o obd A2 QA9 A (indexing) E 4= = 7313 D ojo] =4 = gL Wk W3
len() 2 *]qu7} 7R FEE MeE EeF5 U A2 Zoj7kn & wl], A9 2 (index) H g2
=210, l -, n- 1%£@§‘4‘4- NErad FEizali] 2 4884

ARzE sepol 4 AU ali:i] £i<k<)E US 12 k2 Ae g £
Qo A2R wf, Zepol At 28 Fo ARAAUTE AT AT 0AA AL S oA WE
AR Y o
o Al 2= Al A “2F] (step)” v 7H A *F‘l 3t “gg & gfo] 4 (extended slicing)” = A9 3
T} ali:j:k]l =x = 1 + n*k,n>=0, 1< x<jE UESE RE GExE AHTg YT
Az 2 Aol dheh 72U T
EHAEE ERAIEE POy AA = e vhs0X Foll= WA E 5 glssyth (HeF o AA 29
A2E TR, 1 ANE AR 5 A5, WA 5 G5 AT, BH AN 2T x5 =
A7) G AR 229 5 9T
GheTze Y5 BU AAAIYG
B} (Strings) AL L fUF T F & F 2 E (Unicode code point) 52 3 5= k52 A
AUl U+0000 - U+L10FFFF HYY RE FE ZJAEESS TAEZ ¥ &= JFYHh
sfol ol char @ol Szt tAlo] EALdol sl 4 2= Lol = 2ol 1 A EAY
ANz FAFULE N G5 ord() & 7= TAEE 24D GANM 0 - L0FFFE 59]9]
A%z WA chr () W0 — 107FFF 9 358 A REE do] 1 9 BALL AR 2
HEFU T str.encode () £ FAA Y2E JAAYE AHE3 A str S bytes & W3},
bytes.decode () + Z ¥Hf LS 33y
32. EEH A 19
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FZ (Tuples) 522 52 J99 o] AA YUY F 7 oo gEoz I FZ
2 FrtE 289 2d849 5502 UE ¢ IdsUth st dEoE F4EH FE(AHAZ
Ed_,singleton) > x40 FHE BAAN HE T UASUTGEIE RS FE T ALEE,
EEA B2 ESZ2S UEA] ASYUH N FE22 a4 W 252 UE ¢ A5yt

Hlo] E & (Bytes) H}o] E 4 (bytes) A A= & v E Y th 52 8-H|E nHlo]EQIH], 0<=x <256
HAY -2 Eggqq ol AAE BE = vlo]EE 2E E (b'abe' 9F 22) 3}
W3 bytes () A X} (constructor) S A28 4= Y5 Uth X3 o] EY AR = decode ()

3
=
MALE B s DR g 5

JPH XA 7P A s THEol R So WA E 4 dF Y th A HE 23 A (subscription) 7 & o] 4
S U dET del (AA) T ez AFSE 5

A7) % Al Y i AAa o] AUk

= (Lists) 2229 5L Qoje) stojul AA YU HAEs Buiw BeH 2L o
8% 0ol WolA BE = 9%tk (A0l 06l 19] A AEE gl eel 70l B

Ssyth)

vlo] E vl g (Byte Arrays) H} o] E Hﬁoﬂ(bytearray) AA = ]— Bd gyt WA bytearray ()
"“"qx}i HEo]FHUth 7ol gt A(ZA ;A BV stk A) S A9l e, viol E
v g2 59 vlo] EY (bytes) A A<} QS A o] 29} 752 AlFFth

FF BE array v F74] 7HH Al G A B & AlFske], collections BE GA| vp7HA Y

Yk,

A FE(Settypes) 2| AESFTH e 8H AANEY <A 2 u/\—l- fretst Ae vEpg YT A9 5
AUtk AT ol ol ET = 0, WG & len() S JE Sl = FHEY NFE EHF
Utk Aol duta el 85 = w2 WA 7 Al (fast membershlp testing), Al 34 2o A FEH FE A A,
3 # &} (intersection), $F% € (union), X}3] & (difference), ™ % X} 5] & (symmetric difference) 44— e xsk o

A& AlAbskE 29Ut

Aol dasole gAave 719 22 B F o] 48Pt A F A

dnk A2 o] g AT Fol| Fofsfof Futh: vk F =2 7F Zohal vlaH W (& £01,1 7% 1.0),

3% shuek A el 5 ﬂ”*“*ﬂﬂ

dA 7 A W A Pl stk

7.‘Jﬁi}(SetS) O AEL 7h A S vehdYrh W set ) AR BHE 4 9131, add () 22 WA=
ES A A Usol 38 5 s yth

EH 3 (Frozen sets) ©] A5 EWH J TS ek iUtk W frozenset () AR @5 5 UF
Utk 29 3 (frozenset) & EW o] 1L 5| A 7hs SRR, ThE H {9 %iur, gAve 7=
AHEE 4 s UTh

l

o

—

N

kv

uf| 3 (Mappings) ©] 1< O‘«M A JAFoz A= AA S 7 AFS it ddx
3£ 7)Y (subscript notation) a [k] & "H33 a oA k 2 AEx 5= 52 AU o] 22 2@ 4o
AHE e E QA EH‘?Jolurclel e el 2 a2 dsuth W < len() 2 gl 234

FEEd NeE EHF UL
SRR ERER R PP EEE
9 A 2] (Dictionaries) ©] A& 72| deole ddA 3oz dAEE= AAEL 7313
CehIU T 712 S E & S 2
ozt gre wwsE AS R YY)

oﬁ,l‘ﬂﬂnﬁ
—o ox, T 1%

o[ N

9
A R A% 2L FoT A EE 27547 A7) fEIUTE A= A}
527 v Lol ek 2wk 92 o] A8 H U Th: vk £ 5227} 2ThaL v i)
50 2L gAY BB duA sl A8E 5 Iy

YAV E 4 £AE FAFU, A7 gA Ve o £ A 0w 2718 w4
e =g 712 718 BANE S WAH A BA T, 712 A AR}

(g oo
=
it
il
=
NN
i)
=
2

ok
mV
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AAE FA B Al 2o =7 th

gAavEE 7P gUTh (.. ) V1SR BE S U (A Hasdo] XS Fa
AL L).

g4 2E dom.ndbm ¥ dom. gnu = 57+9] w3 & A|F =, collections BE GA| vt
Z7HA J ot

WA 37004 A 9 3.6 o] A9 Fhol M WA 4] A4S FASHA &kFUTH
CPython 3.6°11 A, &Y Y = A1 7} A1 & A ¥h, 2 Al Aol = o] HF o] ofyet 7 A - Ao g
ek ds Ut

£ & (Callable types) °] 252 T4 5 & A4HEZ =AM Fa) ol 488 A= FEYYUth
L&A A o] T AFEA Ao T A= e Aol E Fl wEolA YT (3 Ao A Fa).
o] & 2] i 7} ¥ %= (formal parameter) 55 2} 22 759 52 E36h= QA (argument) H5 O 2

%5 o] of g h.

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

HEZ|IRE o|o

__doc__ s AHote TAMY B s B 7 None; A B 27 7k
Zelaz 455 A ST,

__name___ sh4=9] o] £, »7] 7Hs

__qualname_ o] A3k o] £ »7] 7}
WA 339 7}

__module__ A7t Ao H BEY o5 B+ (Yl A7) None 27 7V

__defaults__ AR 7| B == (Rle B-F) None &2 Wh5oX 75, | 27] 75

__code__ A4 d 39 vt (body) & UEH = 2 & A 7] 7V

__globals__ T A HeES 7H g glof thek Fx — A7) A&
7 Ao H REQ A o] ¥ 7 namespace)

__dict__ Aol g A EFES AHshE o5 w7k *7] 7

_ _closure__ None = 4 9] 2} ¥ 4= (free variable) = ¢ o 3F o7l A&
AAE 717 A(cell) 59 £Z. cell_contents
=2 HEol o3l 4 B oFdE AL

__annotations__ | W7/IH Sl o] H o] A& 7} dict. dict®] 7] = » 7 7Hs
W7 4] o] S QlE, MhEk gt o] el o] Mol ST
'return' 2 7| & A3

__kwdefaults__ | 7|9 E FEiET AL 7Mest vl i =9 71282 7131 | 227] 7hs
dict.

“27] 7hs” Bthal EAIE 2] o] E g
S A= dY AJEGREE Y & =S lieis
(metadata) & 2ol =l AHEE = AFULTE AESREE AU E = dubdd d £8
notation) ©] AFS-H UTH X +HL 22 AME A ALY T T oEYFHEE
o gt th W g9 g4 EGHEL v AYE & JAFUTh
A A= cell contents JEZHEE 7HAA AFUTh A9 g2 oS B oz 3=
A3t = AT 4 A5 U
St A oo Fet FUHA A HRE F= AAZRE A& 5 A5 Uk ool s R F9
7leE FAsHA L. A F L2 types BEOA AM 2T 4 5 TH

O] AEl A 1| A & (Instance methods) QA AE A HAEE S T
(B35 AH8A A9 &) & A3y th

E: _self = Zdd2xAd2"lA AA, _ func__ + T AA;
( d
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)& g+ (Built-in functions) W] 7 k4= 2 A

(__func__._ name__ FH ZHFYH); __module_ S HWAE7LHgHE BEY o]FolAY Sl
AL None.

HAZEE 7|9 g4 RE ST AEFRESS IS F AEE ALTYUGGEIA T 227 = A4
k2] k5.

O% Y RET AFS AL A T AA| o] AL el WA E AR HE, AFERF F o AR AA=
F AU (olutE 2 FE 29 A2EHAE F3A).
Eat ! = Ea E 53l ;Y AR A T AAE dF 2N
nEolA ], self oJEFHEEAAEA A0 YAE A= A3 bound) AT Wy
ot A WA =S func_ SJEEREE Y T AA YU Th

ArdAHAE AR 7 22 A2d A2 R Y2 WA= AAE S 02N W
__self  AEFREEZFH2 A, func_ AEFHREE=FHA2HAEIL NS T+

il
2
i)
2

Sk AR YTk
AN1rBEAHAME A7 TE IS = 4 (_func ) 7S EFH =, AR EE 2] ¢
FeRa A" (L self )7}“?4%1%} & So],c7tdr£() o FYE 23+
ojal, x 7tc Y AxrEAd U], x.£(1) EEZSIFEA2C.£(x, 1) S ZTE3= AH}ZH UL
A2EAHAME AR 7L SN AWM AANZHE S, __self o AFH “Fen AdaEA”
S AAZE ZHa AAAYGYTE T8 x.£(1) oY C.f(1) EZEJE=A2E(C, 1) €8S
3t 23 ZH Ut (£ = 71 g Y.

ujt}h g o] o

S AR A A2EA AR 2] WHL AXAARREY | EYHES 22
FJoof FUITh o] | Aol o Bl W EE A H Aol A5, 1 A W
A

<
53490 3 49} 7} e E e o Wko] AH8 A 48] ol Ha A e Al I3 ok U]
th BHE 218 A4 (2] 3 Fel el ohd BE AL W glo] A9tk Fel A AL A
PO E 2 M A e A 5.8 gt o] ML

=R EQl AL8A ] Bt AT
o)
=

P57t 22 o e ww doj ke

A& olg g4 (Generator functions) yicld ¥ (ield & & Fx)& AH&3te Feu WA =S AY
& o] 8§ &5 (generator function) 231 F-F T} o] ¥ E‘—’F £ 5 &3 A o] H & o] E] (iterator)
A= E:] =, ?:L-’FJ vt (body) & A 3 oF= ol AHSH Uth: o] E & 1E194 iterator.
__next__ “ﬂ/ﬂ £ 3E3Y yield £°] g AT w7t 57 Adg Utk 47t
return"\f 5”3]'7%‘/]':&0“ 231 Stoplteration 9|8 & g2 7|1, o E o] Eﬂ‘— Tﬂ—%

s g5l 2ol =eaA By

¢l k4= (Coroutine functions) async def & AFE3A o= = Ty A= s Z29 g
(coroutme function) 2t EE5 Ut} o|H @45 5&3H Z2E AAE EHEFULE await &
HA A S 0| &E3), async with&F async for B2 AR 4 &ttt I F 8 A A (Coroutine Ob-

jects) A A& FRIAH AL

B % 7] A 0] €] &4 (Asynchronous generator functions) async def & A}&3jA A -/] HE g7

yield®& /\}i’u 31 1] 5 7] Al v 2 o) ¥ &< (asynchronous generator functlon) g 22Ut} o)d
S8 &5 43 Wl E 7] o] E # o] Eﬂ (asynchronous iterator) 2 2| & E | =4, T2 vy

(body)% A3y st7] %ﬁﬂ async for-EoA AHEE UL}

v]5 7] o]EdlolEl Q] aiterator.__anext__ () HIAEE &3 o ojEHE & B8 F =4,

await & o yieldt o] gh2 A& w714 31*7}”5“9‘4‘4 7Rl return & AWsHAY
Lo © 23} StopAsyncIteration o8& 40 7)1, H]|5 7] o] g & o] g & w3l 59
2o =gsHA gyth

=C%
EX1len() I math.sin( (math == U#

Cf?:-r"ﬂJOH 274" Yt ‘3—’?— 217 %:_doc ﬂ’“/] ”‘I‘EZP FE=
A= F$None Ut name 2 3ol o]Ed ULl self = None Oi“ﬂ%“/lﬂ
BT o FES BEAAIR);__module 237 FgH BEY o]Fo] A ¢l 4% None
YUk

22
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2EModules) 252 sto]d FE=9 7[R A A3} @ o], import &
=3l £

W& Wl A = (Built-in methods) ©] -2 AHd W& g9 ThE
AALZ C ol ALE = AAE 22 stk Ui
A=, dist = 2 ~E AR YUh o] AL, &
239 AA = AFFH U

Fe2(Classes) 22 ZHEYUTE o] AAEL HEF A A2 A2 AE BEE HEF
(factory) 2 5 Zet=dl, __new () WA EE A (override) t= Z N2 FoA = 2l o=
AFULE T A& __new () 2 ALEHIL, HFO0Z, A A2HAE 27]35}3H7] 950

_init_ () EE ALEHEYTh

Z ) A Sl AEIA(Class Instances) S| 20A _ call () MAEE AT oz, Fes AdEHA
£ ZHEZ UE S JdF Yk

import_module () I W& __import_ () FFE T LE Al 2H o 9

3 oAUt 28 AAE 9Mve AAZ FEEE o

= ol v e sl 9MveE AA=
BB AFH = F4E _ globals. oEFRHEE FRPUTH. olEHE Fx+E o XY
glof gt 23] 2 AP Utk & S0, m.xEm.__dict_ ["x"] 4 ZFUTL EE AAE=RES
Z7)8bet e AHRE 2= AAE 23 YA dFUTH(EF 2737 EUE e gleng)

JEDHE YL mEe o]E B 9AUNE AAFUT @ E Sof, mx =1 & n
dict ["x"] = 1% 2HUCH

vg] Y H (227] 7bsd) AESRES: __name_ 2 EEY oJEYUTh _doc_ 2 EEY A

EAE == Qe 9 None g ;(91& % 9=)__annotations__ =2 E9 vt E A

ot =
FRE W o] H o] S99 E YLy file S EEo 2T H 3de
o Az H e g H BCREH} L H TR RESIME__file  ©f

g A k5 Ut & 2hol 22 2] (shared library) 2 7 8 T4 o2 295 = 33 252 45 37

ehol Hejele] A= ol g Ut
E5 971 0§ oEURES: dict & HAUeE BAS L BE 0§ FXYULh

w2 o, S e ol v 3 2=
)AL Aeield, 9 S

o rx

sl

—L

il
Y
10
.
s
ACh
it
o
o

CPython implementation detail: CPython ©
b ellEiets, mEe] Ann S ol W BE
EARAL G S A o] §HE FAL R

o
)

39 Ze~ s ZH 2 B wj 7ol Bl J Ut (

e B Ad Fx). Sl 9MAYE R FAE ol F 3UNE AUt SH 2 oERRE A2+

ol gAY tigt 23] 2 Mgk Uth o & &9, x"] 2 WP} (3HA] RF

= AFUTH). A7 A o EERE

o] B R ZFefs AL C3

H A= AA <A (method resolution order) & AH8-3h=tHl, thg & o] 22 RE FH AR Bol ‘T}o]

ol E (diamond)” Al T2 7F A3 = &ut2 7] 2 Ut gto]d o] AE-3h= €3 MROOY| &3t &

o A S &L 2.3 uj o] FEH EA] https://www.python.org/download/releases/2.3/mro/ ol A]

Fhols = A5 YTh

WA AEYRE Fx7H(EHac g s FAavAE AAE AZE o

FEZFc A A2t Aa A s AAZE HgUch 28 E (A= A 29 &,

AR e AAE AU SRR @2 oERFET dict_ 9
F vt = o ol a2 s Al vyt

,__self o]EF
CEERERE L
B9 gt ebA =

L

-
2
A

P

ZH2EYRE YL ZH2Y dAYEE BAT E, i FLE FR ZH2Y gAY E
A A= EFUnh

ZHE AA = FUERJA2HAE SHFEF(OHIE EAAL) 522 & AFUHEE EAA L),
EL EYHEE: name_ 2 Z#HA2Y o]2YYTh _ module_ 2 Z#HATIAH REQ o] 2
JUth __dict_ = FW2Y o]F IS A= gAY JUTE __bases. = RFR FHAES
At FEYUh FE FH9 2 E5 e <48 FAFYTH _doc_ & Feiao] AW

3.2,

BEEYAS 23
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=

TAFE ol AY A= A koW None Ut} (1€ 4= 9+) __annotations_ &= Z 29 vl E
AtHA =HE Wz o mH ol E& F2 g9 Yyt
2 Q] AEI A (Class instances) S22 A2BHAE FH2 AAE TEHA (HE EHA L) dEFYtTh
Ze s A rEAs AR AT £ o & B0E i o EYHES F2 3] /1Y WA 24
XYYt XA AJEZFEZLAR A ¢Fa1, AABE AL Z AT o] 5o AEREE ZH0
Row, FePaolE B]HEE}“‘“’] ALP Ut Bkt AE S JEYFHETANRA AL g,

__self  OJEFREVIASHXAJAHAHAMER tﬂﬁ]‘gﬂp} ’\EHF’] A=k s Uﬂ/‘i‘:
AR w3 ABHE LT 919] “AR %} 4 o] e (Custom Classes)” RE-S HAA @, ZHAZLE AL
AEZREZF 2 __dict A ARE g A EF E= HE o] HAAHE 7 0}
7 Ao Ut W ZH s oERER WAHA R, 2 ﬂ]iﬂ'_getattr_() A =S
7HAE, 2318 H5A1717]) Sl A A EE S d YT

OEZHE AT A= Aad 2o g E BT R, §+3ﬂ1*4 "‘/qﬂﬂa AxelA A5
Utk wek Z A7 setattr () ?]L]— delattr () MAEE 71X, A2E 29 Mg

£ Aske Al 2 A EES S EFUTH

oy 58S o] FEY MAMNEES A, S J2EHAE X Al A, i3 HE 4 5y Tth
ST HAE o] 5E AHAE HAAL

STOESRES: _dict_ £ EIHRE gAY AUTE __class__ & A2E29 Fef~d
yrtt.

/0 214 (3td AAlgl 2 e g3 A JH5Uth 32 44 = €9 34 ey Uk 3 A4 & ==
o 7kA S o] dF Utk open() W& 4, os.popen(), os.fdopen() I &7 A A9
makefile () WA E (281, ofvt= ELX‘E%%ﬂ AFote e T sl A ES).
sys.stdin, sys. stdout sys.stderr = QAEZHY BE Y, 9,93 ~2EHOZ 27|34
g ANEJUTH EFHA2EREZ A io. TextIOBaseﬂi— ‘%EH*OH 95 Hol = e H o]
&~F mE Y th

U & (Internal types) <1 E] = 2]E]7} Y&
!

Ao 7 Mgt B2 FE2 A AA =E5 Y th B Z 2 E

ﬂ n 2] WA o] 59 Aoe WAE 7 AT TS A5 A7IA A5 FTh
FE A (Code objects) T = A= nlo|ER A 3}%1% byte-compiled) A 3 7}5 3}k sfo] W T =& L}EF
Wt 2 vt E 7= gtis REUth 3= 4 %4ﬂ*ﬂﬂzbﬂfﬂﬂﬂ“*%ﬂf§¢

AA = T2 A F7Hglobals) (SH7F Ao R E)S WA F o7 FX30 YAV T = AR =
o] 29 (context) & 27 917] vk Q7] B °J }%k—‘éwl 4= AR o AT o} YA W A=
A= & QA %%SIJEH*‘%E Azl A4 = Fee UEr 7l W2 d U eh. 3 AA e
o, 5= A= B0l 7 b AR Sl R olW A2 (A4 S AL RE) 23 AA
U th

S 8171 A8 o] EFRES: co_name 2 &9 o] F YUY co_argeount = 91 4] A= (9]
2] AL AR} 718 Zho] A= JAAEE 2 FEYUH Y 5 N4 YUth co_posonlyargcount &

AA AL QA= V1 2F] e dAEE E@QHD})J N YUtk co_kwonlyargcount &
71HE A AR (718 3k0] e dAEE 2FFUh Y /YUt co_nlocals & &7t
AHEetE AYG BT E QIAES Z28FUH Y N5 dUth co_varnames & A9 5459 9]
Fe 2L e FEAUHJAAESS] o]F ol HA U3Uth; co_cellvars € 3™ F5E°]
2= (G HE S o] 8 T Y= EZAUTE co_freevars = A L—,—(free variables)
S92 o] 22 H1 JEHFZYUTh co_code = HIO|E ZE HH AFAE YEHY = Z}oé?:]‘%
T} co_consts & HO|E I E7 AR5 BlEHES 2t FE %J‘/]D} co_names & H}O|
E FEZF ARG SHE o552 B Y= FEYUTE co_filename < AT YH Z=E AF 3
349 o]5d Yt} co_firstlineno & 52 A WA = @ AUtk co_lnotab & Hlo|E
FENXY AXE & HIEE W F ot He TAEE JAFZG S YUt (A& ‘4133 AH =
FﬂEi./] A2 FTEE FASHA C’) co stacksize + BR3 2® 9 F7)¢YT} co_flags &

Az e o2 S L(flag = TEIIGIT Y

33} 2L FEo co_flags B -%H 3215 of itk Bk P 5ol 92 AAE
o}E0]7] A5 A8 & *arquments £H & A3 W E 0x04 7k 1o] Btk 9219 A9 =

24
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QI 2LE WolE 0] 7] 938l AF-83lE **keywords 2 H= AHE3HH HIE 0x08 o] 1o] Ut} v E
0x20 2 g7 Avd o8l Y uff A Yth

F4 715 AN (from _ future_  import division) ot Z= AR 7} EA 750 A3}
A Aefol A Ao JE=AE HEHH 7] 938 co_flags o HIEESS AME YT 371 54
division ©] 41315 Ao A AuFAE QoW v E 02000 o] AAF T H]E 0x10 J+0x1000
£ A WAL Fol A A AFEH AF T

co_flags o T2 HlESE U2 4182 914 o ok o] Az Th.

thek 3= A7 E4E UERA T, co_consts o A WA FE-2 AW EXL o] AU F o= A
¢} © ¥ None YUYt}

Z )Y A (Frame objects) Z ] 21| += A8 7] Y (execution frame) = VEFW U T Ed o] 2
Aol 34T QI (oFHE BAAR), 55 Az s ddgyrh
S5 97 AL AEYFEE: £ back 2 o] 28" 28 ¢ (E2A T R)S 7HE] 7] A, ]ﬂ]
2"l o] nidto] 8 None; £_code = 0] = ¢ =3 AA; f_locals = A HFE
Z 3] 8=t A]‘%ﬂ% HLﬂﬂ f_globals + A HFo AFEFYTh £_builtins + WHH

(i
i

_,_4_1

(intrinsic) ]SS0l AFEE YT} £_lasti = A &3 vlo] E T & W & (instruction) = A F 3t}
FZx= 711;(]]_,] \:]]_o]E A= _Er'_;(}oaoﬂq]sl- O]Tﬂ] ‘:]\41:]—)

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

EL 27 7}5 o]EZHEE: f_trace ‘_,None o] o}y
T2 = FFIUT (HHAdA AFEF Y. HE O]‘i‘ﬂ

=
= “
f trace lines& False® AAsH 0] AL v&A3 S 4 S5yt

FHL f trace_opcodesE True® AAS = ZAoE AHH = % = (opcode) F o] Ml E Z &
£ 5 d5Uth 34 ggol o DA = AUt FAE = T E wmA YW Z*Jﬂ 2| o2
Qe o] £ 2L Fu 5 S0l 8130 of Tk
f_lineno & ZH Y9 X & HIT YUt — EFo]A T (f_trace) ol A o] = 2H AT E=E
Az ghieh (24 717 uhet e o] A vk 7 ShU o). T WA= f _lineno & 2:7] 918 9 W el g
T3 4 JE5UTH (29 Set Next Statement).
2219 A7 A A =S A AT o
frame.clear ()
ol MAEE = o] F2 A HpSo st BE FXRE A AFTYCH ESH wheF =g 9 o]
A gl o] 8 o] &3, Al & o] ] 7} & 5 5 U th(finalize). ©] A2 =& Q4 A7t #EE F=x
&2 7=l —w—%% FUTH(AE &9, Al & ot Edl ool g 35 ARES 98] A%

g ELH)
vhok g Qlo] A A3 Fo]H RuntimeError | 9] 7} A g o}
H A 340 271

E o] A9 A A (Traceback objects) E & o] 2~ AR = o9] o] 28] Edo]AE b LT EF o]
W A= L7 BB o] THEO] A AL, types.TracebackType 5 S &3 A WA H & W5

S g

FA A Z ghEoj EY o] Ao A, ofl9] A 2] 7] E FropA] A AHS H S, Z 7—|Q7 ]
At} E A E g o] Ao Qo] E o)A AR E A4 AUt o] A el 7] %‘ﬂ 7+
EfolaE zzado) AR = AS YT (ry & A ZFXR) sys.exc_info ( 7]-51’4

)
T2 Al A FEoj el "ﬂﬂ«] __traceback  OJEZ|HER HA2F $ 95U Th
Z2a o] AR A 275 Ae oA Be B, 2F EdolAs BE Y AEHOR (K] F7
ZulEo]) 28 Ut} vhek ol g ﬂE{ 7} th 3y O]Eﬂ, sys.last_traceback &2 AR&-A}o] A
AlSgth

25
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A2 498 Sdol2u) A%, th next ASAREE o9 ATt W) 29 =4
o B A A A S| T 200 Sl A
E4 97 ’ﬂ—& HJEZHEE: tb_frame & & @A NA L A3 ZdYPUTh tb_lineno =

S re oy whof o2

of| ] 7} At 2ol WS E FUth tb_lasti Z&F3 H]-O]E i_ ™ 2
g o] 2wl o] whx] e v & (last

7} except & ]\J-ﬁnally dol Y= try —.—01] /\‘1 LA, E HEYG E

instruction) 2 Z 3| 4 A o] & HE 9} 9}%14 D]—.

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

EF 27 715 A EZHE: tb_next & 28 EF o209 U2 A (o9 7 Ay e Z 3| ¢ whek
S Z)o| Ay 2 @A 7 1.2 ™ None U Th

WA 37004 WA Edolm AA & oA Shol A TEGIA WA O AXUAS BE 5 o

n 7]& AdAE A0 th_next O EYHES WA £ JFUTH

Zg}o] A 74 A (Slice objects) S&o]l A AR = getitem () WA EE Y3t &golA~E VebY YTt
Wi g slice () 2 e £5 JdFYTh
E4 Q7] AL AJEZHEE: start & dF3H(ower bound) Y YT} stop 2 A3 (upper bound)
AUtk step 2 28 FAYTH 2 3E2 3%}:% ¥ None YUt} o] o] EFHE *‘é:‘% 4] 3ol
2 4 d5Yrth
Eefol A AR = e WA =E AL

slice.indices (self, length)
o WA= Bhike] B4 91 A length & WhokA Sehol s AA 7k A o] length 2 AW 2o A g
H e I ggtolxo et AW E AL UTE Al 7R AeE P4 FES SElSsUh
o| A5 Z+ 7t start &} stop A 28}, step iz S EFO] 28] AE o] E (stride) 4 o] YU th A=
HAAL HAE Hol T AUAEL Qb Q) Lol 29 Ze Y o= ke AU T

2 e g w4 = 7 A (Static method objects) ~EJE] WA = AR = floll A A g A E WA= 2
A= A&st= JA L PA = TS ATFULH 28 g WA= ARl = o2 499 AA|, 2
AFEA Y A EE SHAUTH 2EE A ET Sl Sa dAH AR RE ¢ o A
A7 AAZ 2eFe A2 84 Jd AA A, g2 ojd HEE 485 A o2 Je T
EHR= A= 2898 Es, 28 g wA = A A= FHE o] obdyth /\EHE] Uﬂ/ﬂ c AA =
WA staticmethod () BAXZE 75U h

Z e 2~ W A = 24| (Class method objects) ~Ej 8 FlA= AR A, Se|2 A= AR JA o2 A A
g 28, Fdlas Fda dada2RE O AAE A= A WekE Stk 1™
23 A Fex HAE QA7) 52 WA o tisfi A= 9] “ARSAF 9] v A = (User-defined
methods)” o A AP FUth Felx vl = AA= WA classmethod () A AZ U T

3.3 ST+ HIAME O|F S

Zeat 5UW 1B MACSES Ao Fo A SUT EY (i A4olr} A Aol } s 2ol 2
o g Al ZE = o AAES 7T 5 JAF YT o] Z o] ALAL ¥ 2 Y (operator overloading) | ﬂ]tﬂ-
ol M HW A, ST Adojo Asbate] tisf 2H7] AHA 9 F2e AT 5 A= F Futh dE
Sol, 2Tt __getitem () o]k o] WA EE HY L, x 7} o gﬁﬂi—c’% i‘ﬂia}‘ﬂ,x il &
ek type (x) .__getitem  (x, i) 5 FULh A9 A& AYsta, A5 WA =7t F o A
AL ] AL A E gdoPUrth (H5 AttributeError Y TypeError).

SF WA EE None 02 AA = A2 3G Aito] A5 A =t A2 727 Yth d & 9, UJ@‘:%L
W7y iter () ENone 02 AASH, FeA= olHHE o] o Ut whElkA] o] JIAE A iter (

26 Chapter 3. E-'"OlEA E%



The Python Language Reference, £A| B{Z 3.8.20

}01[
e
rE

7B FUTE (_getitem () & AR A=A ekFUThH)’

o)
)
=
(o]
[p]
o
(o]

=

= Ty =

WP B UE 24T PR W, L 2 ase Al Lol H & FEAAT FEAE Ao
FRFUC A2 Sof, ol AUAE A FREL AUE ARS LT B ST 5 dvic SR
ol2E AUE A2 Hol] ¢t E £ AF Yt (o] ™ d71A] o= W3C 2] Document Object Model 2] NodeList
SEF LIPS

3.3.1 7|2=x0l 3{AE{O}O|A|0|M

object.__new__ (cls[ ])
S s o A AR AE {%71 1 5h iéﬁqﬁk _new_ () = 2Hg WA=EIUT (ZFA
AAsEA] Fotx H = 58T A JdUth A, A HA AAZ vhE2 1 She A" 28 St
ASHUT. oA AAEL AA AR B dfww@rﬂﬂ@%%a%ﬁww__mm_uﬂ
HHEE ke A A4 Q1R o]0l of FiTh (1 dls o) AAEA),

AnkA 9l 7_’- 2 super () .__new__(cls[, ...]) ol AE3AANEE ALs=PHoE 73 &
NP2 new () EEZEFHA A A2EAE R % 01]»%3217‘7] Ao 283 +4& 7y

If _ _new__ () is invoked during object construction and it returns an instance of cls, then the new instance’ s
__init__ () method will be invoked like __init__ (self[, ...]), where self is the new instance and

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

TWF new () 7hcds S AAHAE EHFA QoW A A2V init () € IEFHA G5
[RR=

e ()£ F2 2WY st wpleT} 2212 HB Fehast AnE s ARG ARE wo| 2 4
=S Shs o AHEP UTh £ A B e Fel a0l A 2o S AsE ko] 257 93]
A7 g P U

object._ _init_ (self[, ] )

(_new_ () ol o) A2ba7E whsol 2o, shA vk T & Aol Al S 7] Aol T&H Ut AA
S< WA o AL ASdUth reFulola Seart inic () MINEE 2L
== 1

AT, A E Fe 2] init () HA , AT, AAE 2 A o] A F A7) 2R B &
o] %H}Eﬂl 2713 H & 843 317] 8l WAl H oz & Fo]oF U o E £t super ().
_init_([args...]).

AANE H==d  new () & init () ZF FHI}L JOoBZ (__new () & WHEI,

_init_ () ¥ A& A2Hutol2F Y, __init_ () 7kNone |29 3t EHFTH AP A
4ol TypeError & 4o 7Yt}

object.__del__ (self)
Q2B 27} 535 7) Aol Z2F UL shol debol A E (RA QA 3 Ak 2P o). whe}
HWloja FeATL_ del () MIAEE 22 Jobd, A4 Fejao _ del () HIANExE, HoH o
STHE, Qla” 2ol A Wl o) & Fe| a7t AR she RS A QA A ] A, FAH o2 wo|

Zejo) WA E 2 oF FT)

(AFSA = FARY) __del () Uﬂ/ﬁ‘: = dad2of gk /‘HE—% %‘5‘—% UHo2H dagae

513 & A AN 5 AU Th o] AL AR £ ol gk FFUTh % AAZF D o __del ()
o] 5 WA 58 AL a0l dhet I eh QA CPylon FAL € 4 T AT T2
JQH = H 7t 5T ] ofF Fold& AA S A= __del () MIAESY S Zo] BAFE A ¢
Su.
2 __hash_ (), __iter (), _reversed_ (), __contains__ () FINEEC] o]& Ao 3 EW3I A& 251 Y5
Uth o2 AEE o A3] TypeError 2 27| X9 T2 None ©] 2 o] olym 2 78 AWt}

33. S+ 0ME OIEE 27



The Python Language Reference, £A| B{% 3.8.20

FH3: del x=FHx.__del () BE3E3A GFUT — Lofl = A

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

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

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

© B7]:

gc gl tf st -ZA.

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

amﬂweaaﬁﬂc Ach A A
o g 7%‘ﬂﬂﬂ%tﬂ%,
vl

object._ repr_ _ (self)

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

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

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

object.__str__ (self)

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

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

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

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

A EA D A7 o oF F .

object._ _bytes__ (self)

object._ format_

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

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

ug’L‘A

format () W&

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

£ 28 o] thal A= formatspec S F3kd Ptk

28
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W e e A B ol o] of Fu .
WA 34004 AT object & _ format__ WA &= Z}AIL ¥l EX}F o] o} QA7 A= W TypeError

WA 374 HA: o]A] object._ format__ (x, '') ¥ format (str(self), '') 7}Fo}lyse}
str(x) &E5FUTH

object.__1t__ (self, other)

object.__le__  (self, other)

object ._e (self, other)

object.__ne__ (self, other)

object.__gt__ (self, other)

object.__g _(self, other)
o] AEZ & “FFE B (rich compatison)” HA=EdUoh A 719 WA = o] F 7o) B+
e 2aUthx<y 2x._ 1t (y) S 22FUthx<=y £x.__le_ (v) T ZSFYh x==y
Ex._eq (y) EZEFYH, x!=y % x.__ ne__(y) % CEHUTH x>y ©x._gt__(y) &
TEFUhx>=yE=x._ge_ (y) EZEFYThH
FRaulm AT E 2017 & e ARelA T AN TASA e AP @A singleton)
NotImplemented £ E58HE 5 A5y #HA, AEH 9 Bl False Y Tru EH &Yt}

cmmMﬂae Yir e i@ﬂﬁﬂ%ﬂ%ﬂ@_%éﬂﬂﬂﬂﬂ°4ﬂﬂﬂ%ﬂﬁﬂﬂﬂ
bool () € T =3t}

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

AR A9 vl AARRE A Q3 AV E 7|2 ARRE 5 e dlA] 7 AAIE e A
2 7HA F 88t go] _ hash () o & Fte] Y3y th
ol =g tish (DAY AA= A4bS A Q3R] AT 023 AR 7 A AT uf] AFREH =) AR S
Mﬁ%ﬂ§§GWQWMMLJ_fUﬂgggfu%ﬁiﬂ%@@%&ﬂuﬂpJe () <}
ge_ () EAXARYgAFE A4dyh; ()< ()= A2 AR A4 Yty gk
A ¥

=2
ry
r (

AT A2 TR Yo, QB 3 OJ*PXH ol & Jfl JJ‘?MHPJ P AHAA ME ZH~
W, 02 B AR F A3 Aol LA EFUTH 218X 2o A3 A4k WA =T
A7 =5 UL 7 A B Fe A (virtual subclassing)% A= R Xl Eacie =

object._ _hash__ (self)

W7 3 hash () £ set, frozenset,dict 2} -2 3|A13 A A Ao tfgt Aol X T Y
th._hash_ () ©RAFE SHFHFFULh T vl us = AA o] B2 A g 7HA of sttb=
AAT g FEH UG AA Y v AFSE = AR FES S, A FEY AT AT LEHN

2259 fAge Ae AS AU dE &9

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

F3L: hash() = AAZFBAS__hash_ () INE7 23 F = gha Py_ssize_t o 37|12 2}
%qq(tr“ncate)- o] AL HE 64-bit ¥ = o A= 8§uFo] E 11, 32-bit B1Eoﬂlﬂ w gulo] E 9t} uhok
AR hash () 7} A2 U2 HE T/ b= 9= E Afo|o] A FHA] ALH o] of s, m=
A LD DESoM 9 F2 FAs) of FYth 01&171] Eine ﬁfumm ° bython —c "import sys;
print (sys.hash_info.width)" Y44tk

3.3.
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ek Fe ATt __eq () S AASA 4 OW __hash_ () FA] BY3hA| Fofof Fuyrh. whef

( } AR __hash__ () & B3A of=vid, 319 ﬂé%c% %HAl 7he A
S UTh wer et i g AA S Fojshar 9l a f‘ﬁrn}?ﬂ,
= TABHA Dofok k=t A ks A S| 7elo] 7]9 oHAVW 2 tﬂOI =8
I Th(eket A o] 3 Al gke] Wel e, 22 @Al 12 (hash bucken) ol 917 7 1 Eh.

/\}&x} Aol ZEPrr | RAOR ()% __hash__ () QINEES ZHYH EE ﬁxﬂ%(x}ﬂ
A S A 9 FFa1) 2R ek u]ﬁﬂm_ x.__hash__ () = AANFZ EHF,x == yddx is
yi?—]—hash x) == hash(y) 7} SAN AHE + =5 Fyrh

() BB __hash__ () EBSA = FWAE__hash_ () 7kNone S ® HAH
14‘:]' :'EH/\«] hash__ () WA =7} None 9] ,_,EEH/\.J 0]/\\51/\‘—_1.;12110]5]]/\]%)\—0 Ao 7
A|=& u] TypeError & € 27|11, isinstance (obj, collections.abc.Hashable) & AAME
o A 34 heha Swbe 24 Uk
weF eqg () EAAY S FHLVIRE FWARRE . hash () g FAS EHTLACH
ElxZ ‘ﬂﬂ °ﬂ7'ﬂ HA| Ao 2 o]Z A X AdFo]oF T D]-: __hash_ = <ParentClass>.__hash
kef —L_ () & A eA e FeaTFH A A1 D —7}—"”:1 W, Fe 2 AHolol _ _hash
None & Z3sljof hth 2419 hash () = 14-4 F3o A T peError £ dovle A5
isinstance (obj, collections.abc.Hashable) &< 0] H/\] Vot 2R Cﬂ“ﬁ'l/] t}.

=

o

flr I

,str}bytes AAES] _ hash__ () 2SS e drgtoz « Eﬂ o] (salted)”
o1 A AT o1 9 Ao A AT T A R A O 15
A E U

dict 11 9] & 2+ 74§ 4d 5 (worst case performance), O(n*2) HR %, & &-8317] A&l = 7 A
9 Hof 9 3 Au| A 7%—,—(den1al of-service) -& 72 of] th gt W}ol & A|-F3t7] 93 54 it ApA &
:/ l'www.ocert.org/advisories/ocert-2011-003.html o] 44Ut}

SfAIZES] WA 3k olHa o] Ao FFE FUTh Stol 2 o] A o) tial] o BAgE 514
SFSUTH(2 8 A B 5 32-bit 9 64-bit W E Ao]o| A = THE U TH.

PYTHONHASHSEED & F 14X L.

£ 30 e
v}
N
=
l'UE IO
50 K fu

oo 1@ oy K

S0

object._ bool__ (self)
= A W A bool () FAE A TEH U False U True & S8 oF Ut o]
o A =7k A o) A gh o% RS ol SIErA_ ten () o] E2H0], 1910 o) oW o A4
Utk wreF el art den () F__bool () BF YA deriH, RE JAHAEFoR

AsdEdoh

3.3.2 O{ER|REE HMA FHAE{OO|HO|M

HE Zx(97], Y371, x.name = 2HA| 81 7]) 9] & v] & W A 317 98l o3

object._ _getattr__ (self, name)
712 JEFHE AM A7 AattributeError 2 A o] TESH U T (name ©] J2EH A oJEFHE &
Eselfd S~ EG JEAEGHET}oLBIA _ getattribute_ () 7FAttributeError
E Jdo7| Ak name TEFHE]S _ get_ () ©]AttributeError S oA uf). o] HA == (A4HEH)
oEZglHE 71& E‘_]—I’?_‘r%]-ﬂ U AttributeError 9 & 4o Aok gl

AdutA o Y AYUS S 53 JESHEV LAY getattr () o] TEH A 3o o oF gt
Yt} (o a%fgetattrf () I __setattr () S g =F v A AYTh. o] F A 3= ol f+
FeuEol7|E otal, I A BHA oW getattr () 7FJALHAY R AEYHE 2T
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0] 7 E ol 7| E FUIT Aol Q2B WMo 32, oWl hE QAH2 ol S HE P
o 9 A 920 =M (O] TAE L THE Aol YeruTh AA Aole AH Y 25 Ak
NEZHE AN2E AAZ &A3] &3+ ol iAol b+ getattribute ()
o A ThE U o

object.__getattribute_  (self, name)

S d2HAe] OEYHE ANAE 2] P 2 glo] &P UTh woF
27y getattr__ () & A FHSY,  getattribute_ () 7t A AR TZ3AY
AttributeError 5 QO 7| X = oA _getartr = TEHA A5 o] AEE JEFH
Eo (AMHA) e =8 F A AttributeError ‘ﬂﬂ% do 74“’][%‘/]1’%- o] w| A = o A 73k A7)
(infinite recursion) 7} A 5l= 21 #7] 8], £ AA Y H 23l O]Eﬂ HE o] A237] 93l e
o] 59 Hlolx Fef 29 Uﬂ/\ﬂC% SZaoF Tt o & 59¢],object._ _getattribute_ (self,
name).

B3 Qo] EW oI A Aol & SAAY TEo| AhE B4 A CE FESE ATl o]

=5 AXA 95 5 AssUth AAT WL S5 w4 = 23] oA r)r*‘*jr

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

object.__setattr__ (self, name, value)
=2 fE o] NEE w S2HUTh QWA AAUF(E AxBA HAG ) e AR
) thAlel o] Z o] E=&FH Uth name = ) E -] R E 0|5 0|1, value + L7 ol th 43t = gr A U Th
_setattr_ () oA Q2Hz o EHES st L G uli, 2L o] 5o wlolx Feh2e] WA
EE & oY) o & 59 object._ _setattr_ (self, name, value)

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

object._ _delattr__ (self, name)
__setattr__ () BHRSFA R A EFES th Yot thAl o] AA Gtk o] A2 del obj.name
o A7) )] 7} Q1= 2ol v 7@ of of Pk,

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

AA el dir () o] TEE Wl TEFPUTE A DAE SSFFFYTh dir () E S ANDLE FIRE
= W8 ¥ 4daur
2 E 0{EZ|RE AN A FHAE{OIO|X|O|M
5% o8 getattr 3 dir  t BE ojEeHEo] the 42 S Aok o Ag
i BB SEe aetattr Bl Aol Ak SlE o ool o he Mo AdE e
E¥F AU AttributeError & TAYA Ak YT} AuEA 9l 23] (F object.  getattribute_ ())
E B AEYREVEE Ao A A4S A oW, AttributeError & ¢ 07]7] Aol BE __dict__
AN __getatte & AAUULL WANH, JEGRE 0| B0 1 Y4 E 5E4 AHE FAFUT

_dir e QAE TA FA EEAN A2 5 e ol5S UBl= EAE Y A A2 E EF oF

ES
Ut A8k, o] e 28 tﬁﬂﬁvdlr() AA S A

B EAGIEARE 44, 22 AT 52 HopAUA AEA AN, 0E A class o
EZHE %types ModuleTypeA AB ZHgrz2 AAS 5 Jd5UTH :
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import sys
from types import ModuleType

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

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

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

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

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

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

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

object.__set_name__ (self, owner, name)

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

it

AA T o 3&Hch
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I set name () type AAAY YRE BAHO W SEHDE, 27] 44 o] o
A7t S o 72 of A4S vyl MR HAIH R S2T a7t s UTh
class A:

pass

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

o A e Ze s AR BE] & BT

WA 3.60] =7}

oJE8]HE _ objclass__ =i

{m

(i

ZYPAE ARG} Ao w HAH

2 23 A (introspection) & #] Y
B 2) Y AA H*ﬂﬂﬂﬂﬂ%
k-2 1| A = (unbound method) o] ©]

inspect &0l &3l o] AA 7} A<
HD} o] k= A 43 AR tH Zﬁ_%?ﬂ JEZFE APAI T

Asdh. 2E9 o—"r,éiﬂdﬂﬂﬁi] QA}ol], Fo] R g EE%/H
78S 72 = dF YU E £9], CPython 2 CE 73 A4H
JEZREE AAFYH.

o —1)

[m
N[z pe
o it lm

CIATEE SE5I7]

AnkA o 7, t A3 HE & “Z4 @3 5 2 (binding behavior)” & 713 AA| o] EBREJUTE o] ERRE AA|
27t Y23 Y E Z & E-F (descriptor protocol) 9] WA =5 s AAH YUY get (), _set_ (),
__delete_ ().l MINEE F sttetx Ao oW, AaaHE et R YT

OJEZHE HA 29 71% 22 AA e Mol S EREE °‘1 231, AAsE A9tk AE

Eola.xta.__dict_ ['x"'] oAlA AW A type (a) .__dict_ ['x' 7424 type (a) ¢ WEL )

25 AL o]~ FE %—% %7@ 7= €99 zﬂi:r“‘é%‘%‘ﬂr-

T, ek 23503 ghol YA HE WA EE S AR W, sho] M2 7] & F2 iAo tA T HE WA

EEIZEST T UAFULE A EFY 01 Aol A o]d o] A=A = oJH YT HE wA =7}

QolEo] 9 o @ Ao 525 x A6 gt oo,

23 Y 529 A ZH L A3 (binding) YU TH a.x. o] B A AAE o] 2FE =& a o wet e TH

A4 53 4% DUHUAL 4 Y AR E 52 AR TEA 2 YE AAEE 1Y 52
YUtk x.__get__ (a)

A2ElA A AA A28 ref] s, a.x = oW TE2 AP YT type(a) .__dict_ ['x'].
__get___(a, type(a)).

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

Super 23}l super 9] SAIAE 2o A3EH, 23 super (B, obj).m() Lobj._ _class_ .__mro__ =
AANA Bk T o] Lo W0 4 ZelAa B e Fol ol @7 ATRHE SEFTH A,
_dict__['m'].__get___(obj, obj.__class__).

For instance bindings, the precedence of descriptor invocation depends on which descriptor methods are defined. A
descriptor can define any combination of __get_ (), __set__ () and _ _delete__ (). If it does not define
__get__ (), then accessing the attribute will return the descriptor object itself unless there is a value in the object’ s
instance dictionary. If the descriptor defines __set__ () and/or __delete__ (), itis a data descriptor; if it defines
neither, it is a non-data descriptor. Normally, data descriptors define both __get__ () and __set___ (), while non-
data descriptors have just the __get__ () method. Data descriptors with __set__ () and __get__ () defined
always override a redefinition in an instance dictionary. In contrast, non-data descriptors can be overridden by instances.
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glo] W WA E (staticmethod () =
ol Zol, ArHAE=HAEE AE ZostAU Hoj& = 3
the da"asFe e 542

= o

property () <+t ol ¢
WA 4 5k

o

3}
S0 SIAL AR AnRs 2o 2o

oll, 2" A= = 2 3 ¥ (property) ] F2H&

__slots__

_slors__ & (Z2 A ) dlo]E] AHE FA A ol
e S8R 4= 8 _ dict 9} _ weakref RS AR
_dict__ S AT ol vwsl H ot = F NS 4TS T ASFUTE ERRE X3 L5 5 IA JHA

Sl T

object.__slots___
o] e Wgos Adxr o] o) AHEEH = HFEY o5 AlFdte TAHY, o] Bl 2] £ (iterable),
BRG] NA2Z Y 5 AEUTh _slors S HAAT WEES 93 27HL o 5l 7 AAH
2uptt _dict_ 9% weakref__ 7} S ol A= A< HH U

=
o)
e

]
=

__slots__ Al20]| 5t L E

o _slots_ 7t RQE=ZRNEASTS U, A2E20  dict 2 wedkref O]ER|HEE= A AFTHUTH

o _dict WEIrQouR AdAHAE dors Ao UEH A kL A W
=z 23 3} AttributeError & ‘Q o AYth ek 5
Stobd, _slors_ A A2 A AlALe ' __dict_ ' & g
o

o A2EAUITL  weakref  WHFTVFYPOEBR,  slots = 4-/]'5]'1_ e EaR B o o gt < =
(weak reference) & 2] @3} ek th whoF kgl k2 2 Qo] R 3IThA, _slors__ A Q9] EA4E Al D
2o ' weakref_ ' E F7Fghth

o _slors_ = 7 A o] FUG HAIHEE HEE WA O FeA FEAM FEFYUTHH AT EH
—?%5}71). AnAow, Fos e R slots__ 2R ML ES AT VRS

E X
—‘L_
AT BAo2 D 55Utk 292 o RE

Y
o slots AAo = 03 g3 T A0 AoH ZYPAR AR LS Uth BRIFAAT  slots
A Fef 2o xﬂl%uv}. SRk, A4 A B FE AT A slors__ (&2 F71E = A5 ET
ZgsfoF FUTh & AR Ptk _ dicr 9 weakref S ZEA P YT

. S aA Mol FA2) sl o] R o] BT 2L o B WAE _slors_ o] AAFTHE, o]
22 ast AR MSE AN S gls A FUT ool s A2 EE UAIREE A7
25 o 4oL oloth. ol AL 22 1A FoH A Fe A= BuA Uk veelE, o2
W57 918 AN 2708 A

e int,bytes, tupled} Z-2 “7F¥H Z o] (valiable-length)” 2] WA HEL Al5st= S 20AdE= 23 1

_slots__ TF A Q9" UTh

rIo

o _slors_ o= #AY o] gle] o HES AT 5 AUtk MAE AN AT 5 sk AT,
mlehel, 7 7ol t8-5h 5] vl hReid £ AUk
« T 22T B slots_ 2 Z4= ALw cass O o] B2}

T H
& AgoE oY RE FHAES %%@Q?%ﬂ%iﬁﬂ44
FRES 7 S A5y

SRR

o« OBl & ol H 7} _slots__ o] AHEH W ZF o] E &l o] H 9 kol thall AT HE 7 ol Huth 2,
__slots__ S]EB]HE 1l o]E{ & o] E} 7} P T}

=
AURM

2, -{n
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2T HE FHAE AL W, 2 N2 init_subclass__ 7} SEHUTE o] HHOE, A B FE A9
FAS HA e FHAE2E A /s ULh old §5 = ZH 2 v 2 11:43}‘: 3] HAF ] AF
Yt A vt Z A v A olE = 1ES AMEStE SRS Fe 2o vk 28812 9, __init_subclass__
G502 I HAEE A= FH Y v A B FHAx R A ZEF T

-

classmethod object.__init_subeclass__ (cls
ol MNEE o= FHa AE FeartdEod uinit TEFH Ut ds = A A B F YTk
rof AdubA Rl A A mAER HOHH, o] A EE FAIHCR S vAER HAH U
A Zezo FoA 71YPE JAAEL FR ZFef29  init subclass. 2 AZH YT
__init_subclass__ E AH&ste b8 S50 T8 S S8, 2o VA E AdAES
A sf of 2,

Fuleh. o el A9tk

A Fol k2 AEL Wol» Zel Az A
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
718 78 object.__init_subclass__ = o} A% 31X GA| T 2R} 7L 23 EH o] TE2EHH A&
A Y )

Z3: WE A SE metaclass = YW R & Ao 95 4853, init_subclass_ =

AEH A stk A4 ve Ze s (BA A A FE thilol) £ type (cls) 2 AA 2T sy

WA 3.60 F7}

olEt 2

NEAO R, FehAE type () & AFHA BEAAUTH 220 vhele A ol F F1rol A AY 1, 2

rl

2 0] 52 type (name, bases, namespace) & Ao A|gH oz AZFH Yt}
ZH2E R AL FY2 F2 Eolmetaclass 7| HE AAE ALEsHA Y, 27 QAAE E3H3) o] 1
Z7) 3= qﬁﬂ/\a Asstoz R AAEuto|2E £ g5 2 oo A, MyClass & MySubclass &

E5F Meta 9 Al2"EHAd YT

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass
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. 2o o2 B2 EulEYTh
B CEEE L L BIcF
. e AR 7} BEFYTh

2 G Y= Hﬂol’\i?ﬂ’\ﬂtypeA ANrE A7} obd A9, A7l __mro_entries WA
ZE AL A, gl wlolaREZ S ESH YL °l YA == o] Ho] A Tl o] AFEE Z 9]
FE2S =k EYLh %% "o S = AdF YT o] A% gl wlolas FAFHYUTH

PEP 560 - typing 2 &} AW & Fof th st T o] x|

Ja
ol

Zot ollet S22 MEYSHY|

Sl Agole] A% ver Fedl e vt 2ol 2F g Ytk
o Hlo] 2ot HAA Q) HEL FAAE FA = B type () o] AHFE U
, 1

. Vq"] Hl et Fef A7 AAF AL, DA 0] type () O] A2®HATFolUH, TS e S22 A9

« type () 9 A2HAT AR HE S 2R Fol A A, Wol 27k o= gl W, 7h Bl 34 H
Wet 227k AHgg U Th

71 ol st E wE Zelas BAF R A FE wE FH A (AT} AREH BRE Hojx FHAEY
H e Z A (F, type (cls)) oA Adg Ut 7H8 Hol J]r”‘gﬂ H e EH h o] BT Y A H EY
(subtype) 9 LI T}, BHOF o] A% o] 2L BESHA £eATHH, Se A6l & TypeError & WA 7
RELS]EY

Ze2A 0| 32t &HI5H|

Ao HAst et ST AEEHY, S o] 5 Fke] Eulg Utk Wk Z# A7 prepare
o]JEZHEE 7}A W, namespace = metaclass._ _prepare_ (name, bases, **kwds) Z& Ao
2 IEHYUGE7IEQA 7195 A7 ivbd S Aol & AYYUTh. __prepare_ WA E=
classmethod () & ?—tﬂﬂfﬁok gl _ prepare_ ol 93 ‘ﬂ’%}% O]% Z7+e  new o AL Rl
4% 2e)2 A7) B0l A ] |5 B 7hol A2g aiccol HAH UL,

rH

oF e} el ol _prepare_ olEelREs} QrkE, 2e s ol B W ¢4 Yt PO 2713
gk

o] B7):
PEP 3115 - 3}o] 2 3000 o A o] e} Fej X~ _ prepare_ °olF ¥ FS =4S YUTH
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ZallA HiC| AlsHE}7|

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

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

=A% FAs UFAA A0 W ASEL S0 s
5

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

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

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

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

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

FolZ o] 5L AA=E ;

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

g},

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

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

o ®17):

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

HE S FAAQA o= AV ls Ut &4 H 2 71A] ofojt] o] Foll = enum, 27, Q1 E
o]~ AAH A=3H 9 < (automatic delegatlon), }Eﬁ-ﬂ 3 E-ﬂ ﬂ (properety) A A, Z =HA] (proxy), Z 8 4 <
(framework), 2}5-3}8 21 Z 71/ 7] 3} (automatic resource locking/synchronization) 5 ©] $l<5 4 th

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

E£3], W e} Z3 2 abc.ABCMeta = FA4F H| o]~ ‘:’LEH/\(Abstract Base Class, ABC) & D}E ABCE x %3t ¢
9]¢ EEH/\‘/]' PFUHZES :TL_@% Uth Oﬂ “7}AF ) o] 2 Z 2l 2 (virtual base class)” & =7} 4= QA 38 2
o) MAEES TR
class.__instancecheck__ (self, instance)
instance 7} (A QA ) AU HHH 2 &) class ] A2V A2 HF2
A=W, isinstance (instance, class) € 78317 Y3l &

class.__subclasscheck__ (self, subclass)
subclass 7} (A ] Aol AV T A . &) class o] A B Feh22 HFE ¢ Jod e seFUnh B
AR,

Aolx] ¥, issubclass (subclass, class) & 338357 98 T&FHYoh

ol A EEE EEH’\J P e FE ) ol 23] Atke Sl Fofsliof gk AA S oA S

MASE A9 E 5 fgith o AL Axdzol tol BEHE S v A= ES] 239 A8 S th

o) A9 AzHE Fes AR,

¢ BW7):

PEP 3119 - 34 Wlo] A ZeAe] £9] _ instancecheck () & subclasscheck_() £ 553
isinstance ) &} issubclass () 9 &S ﬂAEﬂu} o|A3E o R FoFS x8st=d], o
7159 7= @0101] ZA W ol A ZEP A (abc RES HAA)E %‘—ﬂahﬂ sk ol s UTh

3.3.5 AU ¥ SLH LH7]

S5 uAEE ol Fon M PEP 484014 AR A AW Zeha BH (18 SW List[int]) S FAT 5

classmethod object._ class_getitem__ (cls, key)

key ol = & SlAell o3 AV Y Z e 29 5531 E Uehie AAE S F

o MA S Zes A Aol A 235 v, Feh 2 vhelo] Aol E A9, o] MAEE BAH
St o MAUZL 22 A4 @ =9} 87 Age7] 99 dlobE of AHU T BE 85
a5t

o ®B7):
PEP 560 - typing 253} A1 & 3 of that Fo] A Y
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3.3.6 22 A LY 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, ...).

3.3.7 HEH[O|HEY SLH LH7|

Ael oy AAE TS el b2 22 WA EES YT+ dsUth AH Y= B AFA(B2E
S} RE Z2) i ("M g Z22) ol AR, %ZﬂEﬂo]Lﬂa A ZHT = UdFUTH A HA A= FF2
Al m g S FU e d AHS %‘43} 2ol &, Al J’\J A SgH == N AlEAS dold a0
-k < NE VRS A4k FRE] W2 405 Zebo] 4 AR % HetATIE AT sho] e
EF YAHYE AL 3 B AR E S, o A= keys (),values(),items(),get (),clear (),
setdefault (), pop (), popitem(),copy(),update E A Z3t= Aol £5 Utk collections.abe
EELS MutableMapping A4 Hlo]A ST Zﬂ-‘—?‘ﬂ——tﬂ 7]E @f,ﬂ'igetltemi (), _setitem__ (),
T delitem (), keys() £ RE oS MASES BEL o 28-S FUTh sholAs] BF A= A
A, 7FH A= Uﬂ/ﬂE append (), count (), index (), extend (), insert (), pop (), remove (),

reverse (), sort () & Al&sof Ut mpxgtoz A| A P2 olgfo| 4 A== add (),
__radd__ (),_ladd (), —mul__ (), _rmul__ (), _imul__ () & ZLsNA A3}7](c]o €] 7] &
SRUT S F37) (& FFUTHE T oF FUTh the 24 ANAE L Fo 5 Bolol ?MD}.
in d2bAe] E3hAQl ALgE B e AS), YT A2 BFE__concains () MAEE FASw
AU WD 42, 10 & Bl AF AN ok FITh A2 A9, GBS AAN o Fuh 2
Holy &4 o]H ]’éé s1gat7] A, MFF A2 BF _ iter () HIAEE FE }—EZLJ
ES AR WBE A, icer () & AN A1 ol ol E Sok Gtk A A2 A, HES
o ] | o] £ 3 of F] k.
object.__ len__ (self)

(
WA 1len () S 337 Yo s=F U AAY dolE S8 FHokst=t], >=09 A5 YUt =
() MIANEE B9

st bool | 5t 32 A __len () o]0& EHFE =8 THAA AR
HA=sg ok
CPython implementation detail: CPython o| 4], Zo]& Xt} s ys maxsize 9 Ao] & 1/] t}. "ok

Zo)7l sys.maxsize BT} W, oW 7|55 (len() I ZL2) & OverflowError & ‘
Utk & AR AAFA overflowError 7F dojub= AS 27 ] H 5t 7—‘1241%_bool_ ()& @ﬂﬁﬂ of
oy,

object._ length_hint__ (self)
operator.length_hint () & F&37| A&l TS Ut AAS 4 H dol& =HF oF Y thA
Al dolBty AU ZE & JdFUDhH. Zol&=>=0% FFooF Ut 3 Zh2 N otImplemented
4 +% 2,  length hint_ WA E7}ote] &84 k= AAH AP Ut o] WA=
G55 2 ASIE A% Aol w A7 SukEo] R7E AL BTk

F3: sebol 4 AR o2 theo] et A WA= S

Lo

o 3

[e=27

qurt

2 W95 3, 02 Je)E oA AU Tk WA L ekol s FE2 F4 None © 2 A9 F LT
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object._ _getitem__ (self, key)
self [key] 9 g F37] 8] SESF UL A/ ALY A9, Aot Eetol2 AAT 712 583
Uth S5 AdEAa (Bt AT A EA FE FH W2 gty SRS S getitem ()
o A = ol 2ol 9150l 2] of T Th o key 7 4 WahA) @e Fe B9, Typenrror 7 WA
S &Itk ok A 20) Qe s WIS Hol bR (34 0] thE S e 84 Fol), IndexError &
Q0 Aok Gtk v G| B, key 7 (ABI ] o) GOW, KeyError & 40 Aok Gt

Fa: for FEL = A FWAY EE ZukE ZA5H] 98l FXEE d Ao s IndexError 7F Gold
Aoz AR 9%

object.__setitem__ (self, key, value)

self [key] 29 S T3] s YT __getitem () 3 22 FY7F 28T Y
g o] 9o, AA 7 7)o thal gk WA ol Al 719 1S S A9, Al ALY ASE FEO
aAE A uf vt FEF oo FUTh AR H key B BFv __getitem () AL} 2L AL E
do Aok FYth
object._ _delitem__ (self, key)

self [key] & A& &7 9l SEFUTE __getitem () G 22 FY7F 3Tt vjge
g, AA7E 719 AAE s 2 B9, A2 B FEOIANDALERH A AL = A= i@
T oo FUTE A5 H key 7S] A= __getitem () oA} 22 2 E QoA FYTH

object._ missing  (self, key)
dict. getitem () °oldict B Fe|2oA 7|7 G qelol] YIe™ self [key] E FH3t7] 930
T

object._ _iter_ _ (self)
Ae ol olHeelH7F 28T of o] WA= &P ULE o] WA= AH oo 2FH BE
AAE olgd o] ED = = olH e olH AAE S F ok FUh ¢ -7, AE ol 7] & olE
o =5 of g o,
olE gl o] B A JA| o] MIES FHL £
22 ofl o8 #719] A 1= typeter of %5

7 AU Th A7) AL EelF oF Gtk ol e o]

object.__ reversed__  (self)
reversed () WA g7 & o] E] & o] A (reverse iteration) & & 317] 9138 (thd) E&3U ) AH|
ojvfel = AAEE A T & FA3= Al olHE olH AAE =5 oF Fth
__reversed__ () QINEZFAFEH A %O, reversed () WHEFTEAIFLE2ZEEZ( _len ()
T getitem  ())E WAL Z AMEFUTE A AL T2 EFZ-E A Y3 AAE2 reversed () 7F
Algstes AR H 2EAJA FHES AT+ A= diwt reversed () & AlFsHoF Fuch

WA AAFARE (in T not in) 2 B AH Yol tht o]E o] e g AP U Th shA| T A H o]
AAE=H ZEHA TS UL 22 ST HAEE Tl AT 5 Ad5UTh o] A AAl= olHHEYL
28 % g
object._ contains__ (self, item)
WA A GRS A7) AS) EEH U iem o] self o) 9O W FS, 137 FOoW ARL
SejaoF gtk vi: A o] A, 71-zk Aro] ohuie} v el 7171 1m0l of gk,
__contains__ () & ALY A gk= AA < H
OJAS AIES &,  getitem () & &3
el 5l el 0] o A& skl Al L.

o WA AAEBA _ iter () E X3 o]H{
2 NP2 oEHE ol T2 EZS AEF T} o
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3.3.8 =X} & ELH L}7|

AATEBU N A GEA AL ANCEE YR S AT 29 S
295 7] e AE(C] S Sol, A7} obd 5 AHE ol t ek v <12E) o] o 3 5
She A ARl ok i)

object.__add__ (self, other)

object.__sub__ (self, other)

object._ _mul__ (self, other)

object._ _matmul__ (self, other)

object.__truediv__ (self, other)

object._ floordiv__ (self, other)

object._ _mod__ (self, other)

object.__divmod__ (self, other)

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

object._ _lshift__ (self, other)

object._ _rshift__ (self, other)

object.__and__ (self, other)

object.__ xor__ (self, other)

object.__or__ (self, other)
ﬂWHC%%ﬂa4§ﬁ&%&rﬁ@JJh%dmmdemwﬁ%«»%&ﬂU%?%ﬂﬂ
sl ZEF UL dE o, x7t_add () MIAEE /I S dadad ), A4 x + y
4&°¥ﬂﬂ%% ._add__(y) 7t &Eg@ Utk __divmod () WIMEE _ floordiv_ () &
_mod__ () & A&ste A FEMoFdUTh __truediv__ () & AW A grotof Futh WA
pow ( 3"“«] A @ H Aol AEH 7] A&, () AIAEZF ST A Al WA AR
S 3 59151 oJoF el 22 oF e
ket o] M EE 5 37t Al EE QR gl A4S X QSR oW, NotImplemented & E8F
oF Y th.

object.__ radd__ (self, other)

object.__rsub__ (self, other)

object.__rmul__ (self, other)
object.__rmatmul__ (self, other)
object.__rtruediv__ (self, other)
object.__ rfloordiv__ (self, other)
object.__rmod__ (self, other)
object.__rdivmod__ (self, other)

object.__ _rpow__ (self, other[, modulo] )
object._ _rlshift__ (self, other)
object._ _rrshift__ (self, other)
object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
o) AESS %ﬁ’f‘ﬂ g ALzl thaf o] 3 Ak AabE(+, -, %, @, /,//, %, divmod (), pow (), **,
<<, >>, &, 0, )e TR A SEFUTH o] F4ES dEFY 9 AAT Y Aabe A DA
G, N ARAE ] A2 BHE FA ufut THPULH oS Fof, A x - v o gL FHAL T
wl,y7}_ rsub_ () & 2t o AdAaEH 0|, x sub__ (y) 7} Notlmplemented & = 34

S
y.__rsub__ (x) 7} E&E Y}

A& pow() £ __rpow () B EETH L AIETHA bl ook Ttk (A st Foj A

S 01714 A 057 gt £ Felast T WAEE 22 9t WSS NotInplenented & EAFE ER . 2%
s el 4kAe] 54 7 WA S8 AFgshe loko] A EH 5 52l W v None 0% A4 3hA Zotop g th- 1A s AL 19

Hohe BAIH 0 2 FA ok ) B Sk
4 For operands of the same type, it is assumed that if the non-reflected method — such as __add__ () - fails then the overall operation is not
supported, which is why the reflected method is not called.
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T2 o] v Eaps yoh.

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

object._ _iadd__ (self, other)

object._ _isub__ (self, other)

object.__imul__ (self, other)

object.__imatmul__ (self, other)

object.__itruediv__ (self, other)

object._ _ifloordiv__ (self, other)

object._ _imod__ (self, other)

object._ _ipow__ (self, other[, modulo] )

object._ _ilshift__ (self, other)

object.__irshift__ (self, other)

object.__iand__ (self, other)

object ._ixor_ (self, other)

object.__ior__ elf, other)

B A Y (+=, -=, *=, @, /=, / /=, %=, **=, <<=, >>=, 6=, =, | =) T AT
HA = Ak Zﬂx}ﬂ o A (self & 5 é‘ﬂ/ﬂ) St S AlEdfof shar, AT (WE

% OP‘JXlUPself 4 AFUthE Ak 5“45} ”P"k% 3 WA =7 o= A

2 ARl MAEES Al A ?:ME} AE Eol,x 7t __iadd () HIANEZS

282, x += yEx = x.__iadd_ (y) E-Eﬁ'l/]r/]— A= ?6}2_“‘ X + vy

8, x.__add__(y) E}y._radd_ (x) 72 EUth o]dl 3o A, T E g

=

2

>
it min
< I‘IO
—ﬂ‘ ol)l
_olr

-2 e rt

k-

of
Me
1, I'"F

e
Eé‘é]-o{r
ok

i)
[>
Lo

-~
2

Mo
il
ok

off & 103 §o > fo o
rr o
)
2o 8

2y
rlo 2% o gy

>,
>

FHa: =g X WAYZ) W22 A, ipow ()& F AW NotImplementedE WHEH
e Felatx.__pow__(y) 2hy.__rpow__ (x) &9 A grHyrh o] W1 Tho] 4 3,100 A
FAEASF YL

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

(

object.__invert__ (self)
E%o]- ]— 0:]/1\_].—(_) +, abS()rN)% ;@.6‘]—7] %6‘]1 i%%qu}-
object._ _complex__ (self)

object.__int__ (self)
object._ float__ (self)

W3 S complex (), int (), float () & F337] Y3 S&=H Yl A3 g9 S =z FHoF
g
object.__index__ (self)

operator.index () & F@A87] 98] TEH L, Fol o] 2} AME A4 AAZ <4 glo] Wks)
oF & @ebol oIt WA pin (), hex (), oct () I A kel viet 5 E ek o oA =
EAL 5 AN A B2 A G, BEA B Eeh e oF T

__int__ (), __float__ () ¥ __complex__ ()7} L= JA *ow, G WF &4 int (),
float () W complex ()= _ index_ ()& AF&SUth

object.__round__ (self[, ndigits] )
object.__trunc__ (self)
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object._ floor__ (self)
object. ceil (self)

WA 3+ round () & math &4 trunc (), floor () ceil () & #9317 Y3 T Ut} ndigits
7F __round_ () 2 AGHA =3 o] HIAEE2 BT Integral (E% int) 2 Z& AA Y &
= oFgyth

The built-in function int () fallsbackto  trunc__ () ifneither int () nor___index_ _ () isdefined.

3.3.9 with & HEHIAE Zi2|X}

AE2E 2| 2} (context manager) + with o AF T ] A2] = Ay Add A (context)% geolste A4A
Yo 95 820 A9 919, AHAE BelAe Aokt 49N 0 A 2Ew e A0 BEE A U,
AH2E e X}— HE with & (with = A4 gy th ez AlAE A wh 252 A =S T2 A
AR AT 5 AF ‘4 t}.

A 2E FeE|ate] AP A QA S ol thdFet T 79 A A (global state) & B #3831 B73k= 2, AHD S
2 7} (locking) 3} 11 0337] (unlocking) 5h= 21, €9 345 @+ 2 5ol AsUth

A A E Fa| 2ol tf 3 o ZpA] $F A B = typecontextmanager ] V&1 T}

object.__enter__ (self)
o] A7 9 ATHE AWA 7 AR Ao AYFUTE wich £ as A2 AR D thare] e, o w4
Co wkg e A4k

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

o AAS AEE QYA LAY AEE TR ARG E L A2 =N Yolib] B 98
71& Uk vhok A2 E 7ol 9] glo] 8 BTHY, Al A% B None o] It}

ghef o 9] 7 Al 3 H AL, M =T Q] & FAA 7L Ao (5 FitetE A2 o) H(true) 2
Sk FUTE 2384 ko d o8] o] MINETLE R T AL JAYP YT

_exit_ () MINEZFALGH L& thA] Y2 7] A (reraise) =T Fo & of FUTh o] AL T EA}
(caller) o] & 1 Y Th

o BW7):
PEP 343 - “with” & 3}o]|® with 2of t)d 74, sl 4, 9.

3.3.10 §4 OIME X35

AR s B, BN A B )
e

o EEL AR A28 GHY 7 obd AA ] Foj
A o)s o] 912 o

et 22 ZE7t o9 8 4o+ dUdd

i <]
>>> 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 2] wi A Zd =g %= hash_ () W}
__repr__ () 3} 22 W2 S5 WMEST AR %l%‘/lﬂ}. L°¢°l Uﬂ/ﬂ‘:‘:Oﬂ‘ﬁ} A Aol 23] 7}k
A 23] 22 A AE AXTHE, § AR AA o tisl) €25 1S wf AsleA H Yok
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>>> 1 ._ _hash_ () == hash(1l)
True
>>> int._ _hash__ () == hash(int)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: descriptor '__hash_ ' of 'int' object needs an argument
S22 AZFHA G HAEE STEsHH = old AY ARH A=+ TF ‘WE S 2 & T (metaclass
confusion)’ o]gtil E&3l, EF WA EE 2RI Tl AAHAE 3] 3t= PP o2 9T 5 UHFY
>>> type(l).__hash__ (1) == hash(1)
True
>>> type(int).__hash__ (int) == hash(int)
True
LSS 2757 Y3 JLE s JEYRESS 935 Aol U3, TAHA S5 v A= 25 = AR
UﬂE}%EHéA __getattribute_ () MIAE ZAE 3] gt

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

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

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

oA A O R  getattribute () AAE 3= AL ES WAE Ao FATLS B 2731 thAl
S M EZ Qe Z e Hol o8] A3 °‘7ﬂ TEH 7] A= =] S AA| o] DA H ook FUTh,
E% 2 U oMo £ X A2E 912k dEE 713 & Aled U

3.4 3R El(Coroutines)

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

gutA o8 await_ () MINEE FEZUTH async def FF7F 28T+ AFH

Z3: types.coroutine () ¢|Y asyncio.coroutine () 2 tZd o] AH Avd o7t 285+ Al
glol e o] el o] e AA 3o o]H B AR __await_ () F FASA s Th
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object.__await__ (self)
ole gl olH & e F ok FUth o9 olHE AAE T3] A
asyncio.Future £ await 2437 35 7] 9135 o] HIA=E

B A 3.50] &7},
© B7]:
PEP 492 7} o}¢ll o] 18 Az ol th 3t ] APH & A8 w3kt YT

s A ol of gt o o,
TagYh

3.4.2 IR E| ZHx|(Coroutine Objects)

28 Az E oj9) o E & AR YU ZR2EY AL await_ () § TEFI T AHE olgH o E
st o g Aojd £ 5yt Z2E 1*‘%&4% %E‘}ﬂ E7 & o, o]H gl o] Bl= stopIteration &
Qd o7, 041944va1ue01 2 HE 7} uk3 20 Qs UTh Bk IR R o] 9] & Yo 7|, o] g o]

Hol 93] HAYth ZFE o] A ?Q'O];] oF EStopIteratlon Aol g do| A+ Ua]'o}o]: @"/]‘*

FEHL TS b‘r“d—vﬂ/\iz‘é gz Qledl, Al ol 8 (A v @l o] B -o] Bl o] B Hl A = & HA]A]
2)° ASF BL Utk A wh AU # o) Bl 9= Pe], TRE L o]H o] AL A A X DA = Ly

untimeError & ¥ o 71tk

;O

=
N,
(98]
9]
[\o]
2
>
%
N
Hy
t
A
(o]
4
T
g
e,
K=)
)
]

coroutine.send (value)
FIFEo AP A& A Y A /N YT value 7} None o], await () 7} =8 F o|HHoHE
AR 7= 23 25Ut value 7} None ©] ofU W, o] I = IZFH o] YA FAEHES S o]E & ©]
B9 send() HIAEZ 4t 2 (W3 gt StopIteratlon oy thE o 2] ) = f oA sk
_await__ () 9 W& & o] E o] EE ufj 2} 7L/\141;].

coroutine.throw (fype [, value [, traceback] ] )
TFE o A A A8 o &) 7} AP I E = EMDP ol MIXE+ o A5 =5 3t o] g & o] Bl 9]
throw() MAEEZ LI UTHIHE A EE 7HA = 4-9). 2F A 2™, Al TXlXWOﬂH o] ] 7}
gt A3 (kg gL stopIteration OME}— A& AelA AEet  await () o W
ah2 ole o] = wle} 245Ut whek o) 7} R R0l A 515 7] eheth & Aol A = o} A okg
ek,

coroutine.close ()
IAFHo] A4S Zﬁﬂﬁ}ﬂ TRIIEF UEYth B IFH] YA FA FolW, ol MM EE WA 2

FY0l LA FAEE B R0l ElS] close ) AR Y PTHLA MAEE AL 39
2% the AA FAA GO GeneratorExit & WA 7 EH, RRE o] 24 AL A HE S
R sl At 2 B o] 43S £ R AL AT, ob A A A 23 kS Ak 1,

FEE A7 3 2 v = 9] ZE A 20 w25 o 2 29 U th(closed).

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

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

v 7] olE ¥l o Bl async for oA AHEE = dHUTH

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

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

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

3.4. I EEI(Coroutines) 45
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class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

WA 3500 F7F

WA 37914 W : shol 437 ol del, _aiter il olEeole 2 244 oslolHE & e T >
iU

ol 3.7HE, __aiter

EEMM%ﬂqHﬂﬂHﬁﬂ%%ﬁﬁﬁﬂﬂﬂ:G%ﬁ%%ﬁé
TypeError of & 7} A3 g+

L
Lo
g

3.4.4 H|S7| HHAE &2|X}

—_
v 5 7] A 2E A2 X} (asynchronous context manager) = __aenter_ 2} aexit_ WA ZA AHE
AA FAT 5 e A2 E TelA UL
H| %5 7] AUAE FE| A= asyne with 2o AR 4 95Ut

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

object.__aexit__ (self, exc_type, exc_value, traceback)
_exit_ () WA ES Yu|goR FASH, LS Aol F-2 ofdlolHE & s F ok st A Y
gt

M5 7] AR AE Bel R 229 o

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

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

WA 3.50) 27}

46 Chapter 3. H|0O|E{ 2 &




CHAPTER 4

0>
02t
O
1

41 T2 X

gtold 22 W2 F= E507 TEolJUth BF (block) 2 3 H 2 APH = 3 27t so| =7
a2 E Utk o2 22 A5 EEJUTh 25, I v, el o] dsiP e e 7
e ESEdUh 23PE L (EF A8 S B3l A ZYHE AT = Fdolu A Z e EH ol ¥
Aatz ARE 3t Z= BESYUh 23HE B (-cFHez dHzeE PP AFd ¥R
FE E5IdUTh T eval () Fexec() 2 AEHE AL AR T E5YYUH
FEE52AY = A (execution frame) A A AFFUth 2> 22 Fe| & AT A E(HH ol AH-H
UthE £36ta, 3= 859 Ao 2t Fof ojtjA] o g A AP AL AJAAE Z2H 4t

ol & (Names) = AAE 7Fel AUtk o]F2 o|F 92 A4t u 2ol Rt=ol Ayt

=

e 2o AEol o] B2 AATUH e AU L G4 AUS, inport 2, o) 25 G4 A2 (o
ATe 22t 05 o 5L Aol ohu 9 BEol AAGITH, 1ol 23t 2L ATl Sk AM A
NAES: Y, for 2= 3|4, with Eo)|Y except B2 as H. from ... import * FE]S] import 2
dXEFHEREN AJoH BE )5S AdAFYULH €EZ A Zel= o552 9o AUt ol YHl= 2 E
SOl AW AEE & A3

del ol U&= thd JA] o] BRI AZH Aoz Y tHAA 9 u] 7t o] & A4 A 8= A ©] 7]
=3=)

ooy dxE 2 FHay g o w ol FoFH = EF Yol 53T 5 3, BE FEEFH A4S
2= BRI SR FE AR

ek o] o] BEE WollA AAH M, nonlocal oY global 2 AAH A g o4, 2859 A9 gy
o} thek o] o] By FFEo A A4 W, A HE-dUth (RE I EF9 AFE A FoHA A Ydytt)
Wb w7} 3 S0l A ALEE AR, A 710l A Ao Al Skt Af W (ree variable) 1.
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ol 552 th&oll Y2+ ©]& A4 (name resolution) 5 2| of] w2} A = =

4.2.2 0|&29| ZHAM(resolution)

232 (scope) = B Woll Al o] 5] 7HAIA] (visibility) = 8 S Fth A1 "7t ESoA A= ™, 129
AF2E T E5S EFIUCT B A7 54 o] FofA Y, ok S5 0] 1 o] Fo tf3f vk
Age BEA Fe ol 23z Aodst Jle A ol 2dE BE 2502 g Yk

ol = EF ol ALgE wl, 718 7H A AL Qe 2320 e Ao P YUY ZE E50
E T e EE Tz %S £ &7 (environment) ©)2FaL FF Ut

ol ol oYM e LA A oW NameError 2| 7} AT U Th o @A AF 27} g 250
a1, 2 o5 o] AFRE = Al F oA AAE A ¢k A< W4 UnboundLocalError o€ 7F #A 3

= E5 U
E52 77l A2 AFHUth o] A2 A5 7] Aol EF oA AHEE uf o 2] £ o]o]d 4 F U Th o]
722 W B3y th sto] A ofli= A < (declaration) ©] §laL, o] F A2 A4to] = E5 e oo X} dojd
T AEESHPULE ZE EF9 A e EF9 g2E AA oA o5 A4 Aikg Fotop 2432 5
AUt
ok global o] £5 WA Yo, 7ol A A A5k o] 9] BE ARG H AHS] ©]F 5 7 (top-level names-
pace) ol AZE 21-& 7] 7| Al FUth 49 o] F FXA o] 5& AN 2L, AG ol 5 ¥ 5 IE
EE2S 235 2EY o5 ¥ F UWF o) F §3 EEbuiltins 9 o] F ¥7H & A= SY YT
A o] F F3ko]l WA AP YT Ao A o] Fo] AR A o, W o] S AT global
FL I o]F2 AH8SH7] Aol vetok i th
global & 2 B0 0] A4 A7 2L ~AFZE 5T AF W59 A9 71 7l7bol A S a
£ &3 27} global & 2FSTHA, 2 A W4

BEYOIE T2 EEOAS YTED U A5 o2 HEofH Utk 2T HE WA BRELS FA_ main
olg}x Bt}
S Y ESTexec() fleval () B2 AEH = AR S8t o5 AN WS 25Ut 282 A
e o= ARSI Ho T = = AW st FAYULTH o] FRES AEHA G AG HTEAY
ol FZHlA Zethe F2 A9 st o5 A dutA A F2S mEUth FeHlA B Y o] 5 T
ZH 2 JEYFE g7 FULE SHl2 EFA B o] 55 2T Z= FH2 EFCZ AT
FUth WA =S ZE E50 2 Sy A syttt - o] A2 Az e d g Al el ol B 8-S 5=t
o|AEC] T 2FZE AGHA FEE 7 WlE YU TH o] AL ok 22 A o] A gtk Y Uth
class A

a = 42

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

>

o2
1]
=
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4.2.3 builtins 2} ®|St=l AlsH

CPython implementation detail: AF-22}+= _ builtins__ & ﬁ 2] ] Zolof st t}; o] A& 13 M| KA
AUtk W ol & 57+ s WAL A2 A A= builtins RES import 3141 1744 AEZHREE

pa 24-5].7.]] 4—]]0]: 6‘1-1/] 1:]-

= S50 A3 Add WG o5 F7HE, A A Y o] 5 w3H o5 __builtins__ & RIFOEH
BAFUL o] A GAU I BEolofo} B THE A A9 BES GAU A SR, /54
©2, main_ EBEEY Y& ulE=_ builtins_ 7} HF EE builtins 0|3, T2 25 g o=
__builtins  Ebuiltins EE Ao tdF EA A}

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

42 Aotk As @Yt
i =10
def f():
print (1)
i = 42
£0
eval () Frexec() g+ o5 AAS ST AAT SA N g F2dol flsUth o5& 279 A Y
3 A o] g RN AAD + AFUTE AF AL 713 Arke] B4t o] & Bl ohle A o] B
7t A AAE YL exec () Freval() & AAT} 2] o] 2 ZHL YA 24 9= Ak st

)%
QAN Sk WO A B0\ E F 2

4.3 0f|2|

ool ollgfut el A A 27& Aeler] A3 L= B5o] dubAd Aol 85& Aw s YT o7t
AA " A ANA AL E DU (aised); 221 TE EFolU A4 2 A o= o H7 Ty
FELEZS IR E A= BEFAAZ ool A2 F dsUnt

shol g Azl HE AP AT A2 (022 e A 22 E AAT 0 98 ot stojy =22
WL raise B2 AHEHA BAHOR 95 dod £ JFuth OﬂQ A2 7 try - except EO2
AUk 28 B3NN rinally T& A8 (cleanup) ZEE A A3 ol AFEH =4, A9 & A2 she
Zlo] opujel Al FEof| A ol o) 7k s 28 A of 7 AP Uk

stol ol “% 7 (termination)” = /\P% Ut o9 A2 717 A7 SR P A AT S 9l

o] A2 of| 7] A g

HHZ A o A A2 l g JA 01181«1 o1& A A st
(EAY Z= 2742 AR oA Al FA 7= &48 ool gdyh.
el 7toygME Ae= A S ul], dEZe|eE =22 a3 AYS FEA U wQd FL=E Fopxt
Utk & 4% 25, o9 7} systemExit ¢ A& A3, Q .

ool Fda °1£E1¢i¥—‘% Yth except 2
£ 7le] Ao ?MD} )} Fa

=
= — =2
gt 2419 AR 2R+ deith

o r
[¥ e
I,
N
rlr
e

B A9 WAL ol AP SR o]0k 18 E ol Mol M 3n ol 998 4
9, B cle] WA ABzeeel A AP 5 it Do o] o] 9 E A Wolo Fik.

[nr
rlr
o

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

43. o2 49




The Python Language Reference, £A| B{% 3.8.20

AR try T oA try &, raise T o A raise £of thst

Aol AlsH Yt
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CHAPTER B

IS
H
|m
>
|>
i

@ o Y sold BEE QT ookt ZR AT B
HFYU import B2 X E AAE 4o 7= 7 &3 o]
import_module () Z2 &4} WA import_ () & 4=
import & 7 7HA A4k T Adth E’i?q o] F o] 7tg] 7]+
7z o] 5o AAFYTE import 2] A A4 A AT AAEE _ import_ (
Aoz Aogynt _ import ()ﬂ‘ﬂ%%k%import—i-o =
o] o2 A7 A4te] Ak Al B A g o] T AL import S A L.
_import__() 9| 4% 538 nEE 27, PAWCY, S YEL ANTE
YEESFA L o 2] FHAl (sys.modules & ZFAUTHE BAlsh= AH} 2 7
2] A71= AT, A import RO °] & Lé ArE A
3
)

=
L o
T

302 ol
o 9 rl

o -
S gy e
2> E
, |
m. T
_<|>L
Au rr 12

oo
ol

ko
Y
o
L0
rlo
o
=2
I
o
of 1%
N,

i
e
iy
2
2
o
4
o
Xz
rlr
i

—_—

1w

=

{4
D)
i
]:0‘1 L
4z
ta
e
>

by
il
2\

import Eo]l AgA ul), E&E WHF_ import_ () 7t &=

(importlib. 1mport7module () 22 tiimporti(

AU PAE AELE AT

‘~W“ﬂﬂ&°¥aﬂW41@%%%@%4ﬁﬂﬂe she 12 744 %

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

oy rlr
o2
:t:é

I types.ModuleType & H A2
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5.1 importlib

importlib RELZ AZTE X B3 APIE Al F Ul o & 0], importlib.
s

=
j= h s
import_module () + YXZE ZBAE F&5t= ol o] W __import_ () o v]s) A= 11, o] 7Htst
APLE Al F T o A% 8 Bele AUAE B A 5.

>
T
o
o,
lof
N
ofo
_?L
N
Ho

5.2 17| X|(package)

ol ML o 7}A FRe] BE AW 21 90, BE REL LE0| shol Mo} 1 2 vhe] T of W g
o2 TAH LA FBgol o YUtk RES 24357 o B AFTEE ATH] A3, ol
5714 e AL LMAqq

7| A& st Al adof Sl g e A 24E 5 QAT 7| A REo| YA AHOEZRE S8
%EEENM%%ﬁ$%}1WEﬂ“ﬂﬂ%}F?W%N%Hﬂ%ﬁ&ﬂﬂﬁﬂﬂﬁmﬂﬂ%m
FE AR AUt G A" YA A, 7| A= ASH o E 24356, 97| A = BHE REET
Shiek A8 7= e 5 ATt

RE /A BB e A 75 Aol FRAUG AW RE REO A4 AL op Utk e
Ao ﬁ?ﬂﬁ}“ﬂ, W7 A& EEFTFY REYULE FAFLE,  path AJEIUFEE XA} EE
2EL AR ARE I

REREZ 5 AFYTh AR 77 °]%%fﬂr°]"ﬁ-°4 EFAEYRE M2 EH S ek 12 377
o5 H(do) o2 FRF YT A sys 2l BEl= EEFH email olgtal EE= W7 A7 YL F
A& YtTH email & THA] A H 3 7] A email .mime & 2F31, o] A H 3f 7] A] Yol 2E email .mime.text 7}
98 4 sl

5.21 M 17| x|

ol W& 7 7HA S/ A7 AE BAF U At 7 A & o] 5 w29 7] AL At A7) A= o] A 3.2
ﬁ}lol{%ﬂ EAd A5 AA A7 AYUTE BF 7| A= BE _init__.py FLES 7K HEAHE R
FAR A7 /A7 QEED W), o] _init_.py o] EA Moz A, T30] Fo o
ARGl )79 01§ F7 ] EFE AFFUTh _init _.py HAL BHE BEE0| AL 5 At
AT 2L shol ) TES EPY 5 AT, ol ML JARET v BEo| B /1A o= HEES FAFT
oA E 5o, tha 22 A&’ vl X = 2 9] parent 3|71 X2} Al 7S] A B 7] A& Aot
parent/
__init_ .py
one/
__init__ .py
two/
__init__ .py
three/
__init__ .py

parent.one & Y X E3F}W parent/__init__ .py ¥} parent/one/__init__ .py & HFA|FoZ 4
sttt o)L parent.two &} parent.three & YZE = Z}7Z parent/two/__init_ .py &}
parent/three/_ _init_ .py & A3}

[}
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522 0|E Z7t17|x|

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

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

502 295 Fuich

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

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

142 g,

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

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

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

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

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

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

i

i)

it
ol _g

30
o
o
jule
ke
mt
2

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

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

-

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

o]
AEd g8se YD, = Aol nre
9

rzia

Ql 77 9)

ok

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

W EEY A4 A
LRELUTE P2 oA
< URLE

30,
H
Lxg
-3
)

N o
o
[ fe
Y [

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

ﬁd
Ach
N
rr

i
1o
1
R
s

e 12
o+
o,
12 N
ok
£

kit

IR R D K
30
H
4
e
2
PN
r[o
[l
l'm

rN
2l
ﬂ
=
Q
2
=
o B
o
o,
=N
&
1o
(o]
M
B
fijo

2
rlr

J

o}

N

N

N

N

ok

4 <

30,
fy
v
v

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

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

3, %
f
k9
IS

P
& fu
o
5 0
o

tjo
ﬂllol_m

w2,

)
N
o
=)
2

o
X

Eiﬂﬂﬂ o A4S AR, dEE A48 g

o

o
it rlo

o
<,
iin)

yo ¥ o> O [0 &
e O T

[0%)

N

2,

> >

15

=R
mloo}.ﬁ

mm ..
o

N
LE Jl-ﬂi

!
i

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

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

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

2 FES v A A
S F7eteE o=

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

0]
=<

5.3.4 O|E} & = (meta path)

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

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

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

.

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

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

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

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

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

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

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

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

FUTHE A= 7% shel )]

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

5.4 2%l (loading)

sl o] B
al

Eo) 29 74

1o
B e

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

module = None

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

if module is None:

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

if spec.loader is None:
# unsupported
raise ImportError

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

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

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

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

5.4. 2% (loading) 55
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¢« U7 RELS AF7] Ao ZEL sys.modules o A2 E FHUTh o] A B4AH A BEo
HARA F2 A0z e d2E S 5 7 W2 d Utk WA sys.modules o 74t o 24
F oto] Aol A = A (recurswn) = HLX] ShaL, H A ARl o2l W 2dE = As Hsyth

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

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

o) B FE e FAF T

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

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

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

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

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

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

2R A AR g A 95Ut

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

SF

H

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

= =

al,

]

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

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

=

12

542 ME 2 &

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

foo & 2 Utk th3 22 HHEHE 722 Hof ot FAth

spam/
__init_ .py
foo.py
bar.py

83l spam/__init__ .py 7} b3 22 255 2SG A A T

from .foo import Foo
from .bar import Bar

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

>>> import spam

>>> spam. foo

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

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

stol A o] o]t o] 5 AZ F A oA B ul gl AFE BY S JdFULE SIA T AAZ = JZE A|2H Y
ZE A 7|5 YUrt B F L o)ZH YT Wk sys.modules['spam'] I sys.modules|'spam.
foo']l 7k AT (9] YEE o] F o] ezt 2y Futh), FHell A& 22 BEEA] Sl = 219 foo o] E g
FEZ} = o] ok .

543 D5 AW

QEE BAL JEE $X A BE U@ IIH ARES AEPUT 55 29 Aol R E AuERE
259 FFolth BE ~99 BAL o] JEE B FHE BEUE 85 AUk

YLE B 2H L ASHE AU EE ALY TH RAEE D 5 Y5Ueh A8 S0l mE 29
2 et sl 1S ARFHE 2o 2ol 44 F 28 AL, AEE A7 299 35 A Hboilerplate
operation) & 5 H T 4 YL S AYUh BE 230] grkd 267k RE A9 AA Fun.

Ee 25 2E AR spec OEURER wEHUL. 2E 279 o tfa AR A

ModuleSpec & EA L.
B A 340 7}

5.4. 2% (loading) 57
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QEE AR 2YSE T U RES AW Aol BEY 25o] 724 2 2E AR of o] o] =e]
RESS A9 95k
name

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

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

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

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

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

]

, __name__ Al 9]

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

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

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

3147 & HAM 8).

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

Ael 27t 4 A 5 Uk
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5.4.5 module.__path__

golo M, 25 __path_ oEZ|RET} oW, o] B2 FH 7| A YT

H7129]  path  oEFHEL AH HFAE 2 u) AL T AZE B oA, QT EFE =
I RES AMIY YA E ER2S A FIT}E Ho A sys.path & 2L 7|58 k45U Th A8 path
= E sys.path BTh A ¢k 2 A o] W&t}

_path__ + TALY olEHE| AT v]o] g & AFUTE sys.path 3 22 F 2 o] 3] 7] 2] 9
_path__ oE AE= 1, 7| A9 __path_ & FME= 5 sys.path_hooks (o} ol Al A g st}
oA AL ZH YT

{7129 __init__.py Y 37| A9 __path_ AEIHFREE AAIAUY AT 5 311, o] A o] PEP
420 o] Ao o] = T+ I 7| A2 L HBt= v o7 A g S PEP 4204 = Yo = s, o] F FZF 7
A7} _path_ ZFAFERS TS __init__.py LS AFT Z 27t glolAsUh 42 E A7}
s o2 o] 5 FMANAE A8 __path & AZFYTH

>|\1

NEAOE, BE BES S TUE ropr & 2T YFUTE AW Y o= HEET BE 290 gt
A repr & & O BAAOZ A& 4 &I Lh

Egol 23 (__spec )= 7HAIY, X E Ha= 2w f ﬁrepré_ HEH L AIEF YT 270 A
AL 290 YOB, QLE AADE BEAA AT E ASZ 712 repr & FAFUL module,
__name__,module._ file_ ,module._ loader__ Srepr & YO Z AL3E] 2 A =5t=d], w}A

ARE 7| Bgto 7 LTt
AHEE 3 Qe BB AL o PRk
° ,J_}é:__ ] __Sspec___ O:I H%Eg }'X]Eﬂ) AT ]Oﬂ g;]\L‘:‘ @EE repr —% /\g 6]6\;] ]/]q_. “nanle”, “loader”,
“origin”, “has_location” o] E 2] HEE o] A
« BE0]_ file OlEPYRHEE 7AW, BE repr o YE = AL FH T
« XEO| _ file OJEZHEZ zx &AWk None ©] o}d _ loader_ E 7}A W, £ Y repr 0]
E“é‘_ﬂreprJ O]Hi/\}_ %qq
« 297 92, repr o] RES] _name__ & AHS T
WA 3494 HA: loader.module_repr () & AFEo] A A HH QAL o|A] BE repr & Tt= =0 JXE F A}
of o5 BE A o] AL L)

vlol# 33319 A TS s, Aol AYsHWHEE AT 3H7] Ao, heF A o5 o
module_repr () HAEE TEHA BE repr & W5 Y TE A T 2 A== W A5 U5

5.4.7 FA|El HIO|E T E 2535}

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.

zho] W& < A] 7|9 HA] Bh L= Zl%fv‘}%tﬂ, A 3t 2w EF ol o] B thalol] & 5hd o] g “‘SH*]%
Ayt siA] 719k Lpyc i‘r"‘ o= F 7FA ®F o] A5 uUth: H A (checked) 3 ] 7 AF (unchecked).

Are B Al 7]‘:& pyc 349 A -ﬂrOW EaEat) MIE< S Pk 7*‘JJr HAIE WA L A< H]LO}O%
NA oL FEAS /‘F‘“HD} A Al 718E A A] kL o] f ESW e 2o s Ay, sto| A
WA D& ThAl st A E-& A s Al 7]19F 7HA] 3t S vk U Th HV“W Al 719k Lpyc ﬂr"‘«l
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-

7, ol 2 B<ed] A o] EAE A FARSITHL ZHE Ut Al 718 .pye 3D R AA
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A2 7|9 gl = v el A2 1koly o] 7] W B, oA A Kol dXE AA= A= 7wk 5kl 9
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31T & find_spec () WA Z=E L33 oF gttt

find_spec () < F /19 AAE WolEYdUth dXE T R E 3] F3tH 01%3(%‘%}7}%“ 1224
B E. find_spec () 2 Zo] &A3] YA ZE 29 EHF Ut} o] 232 A “loader” 7F 2 A H Yt

(F7HA <9 7F A5 U .

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 34004 HA: find_spec () ©] find_loader () & find_module () & thA|sl=tl], € t} o] A & A
Q54U find_spec() o] Y H A oW o] A5 AHEFU T

A AR AdE 5Fel &= find_spec () Al o] F —r Ao HAE A EES FIE 5 YT o] v
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EZ2WAT AL A FUch o ZA S 8- portingpythoncode & 2 3HA| &
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find_loader () takes one argument, the fully qualified name of the module being imported. find_loader ()
returns a 2-tuple where the first item is the loader and the second item is a namespace portion.

ﬂgzgiigﬂq%¥@%ﬂﬂikﬂiﬁﬂ°ﬁﬂ‘ﬂ°ﬁiﬂEﬂﬂMHE%mM4%EﬂﬂH
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2AAEE, M2 e WE A2 52 A= Ad YT
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package/

__init__ .py

subpackagel/
__init_ .py
moduleX.py
moduleY.py

subpackage2/
__init__ .py
moduleZ.py

moduleA.py

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

t}:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

from ..subpackagel import moduleY

from ..subpackage2.moduleZ import eggs
from . .moduleA import foo
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Al dEE< im mport <> = E from <> import <> ¥HE ASE AW, A AXEE T WA
BAT AT 5 Atk Lol §
’import XXX .YYY.ZZZ
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6.2 O} (Atoms)

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

atom = identifier | literal | enclosure

enclosure = parenth_form | 1list_display | dict_display | set_display

| generator_expression | yield_atom

6.2.1 X} (0[F)

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

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

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

r{n o
2
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6.2.2 2|E{& (Literals)

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

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

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

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

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

o ZH YUY WEES PYAH SR A AL,

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

Azmeldde 35 Y 2452 o FHUh

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]

AzeddL st 2d4R 2 FAE HE= mmw for AT gAYV 2] 7H9] for B if B2
FARUL ol 43, 4 Aol ga5e 4 for ki o) ARG e EHOR FHA YFL ol ®
T, 7V o] 9 BEol A R e el A BEold ASA

st uh 7hd 429 for Aol Y= olHYE TFAS
o} APt o]ZA A target_list oA T

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

Azeddol G4 A2 Jo AU/t H7) Helw, BANH oz FHE 20204 yield % yield
from 242 FAH Ut
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437 95 async for B AT %
P

=
=

Urth async def groll 9l 'C ?46“/‘# 2 7‘1%"“ ‘4‘9—%3 21 Fof for ttasync for Aol & 4 11,
5 A o

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

WA 3804 WA yield & yield fromL EA|A R Z=HH AFZoA FA]E U th
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6.2.5 Z|AE C|AZH|0]

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

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

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

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

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

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

Hazdels 7EE & Yy

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

@E}ﬂ/\“?ﬂ] o= 7t H AN E v, 2 Y &S B AR A=Az AAFH YL
gel B@A0 220 ABY ul, 1 RA5L Ao LEE0 2 gto] Pel AL, AT AA

ol e gxel How BEolAt 24ts TAF T

A3 =
Aol Algd of, F3he A=
o}

Ul JEe (o2 vtsod = gl

6.2.7 ElMUH2| C|AZ Y| 0]

gy e gaZg o]l= 523% (curly braces) 2 S 2 A2 Z)/d] o] B 2] v el vl o] )

o

F U

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

key_datum = expression ":" expression | "**" or_ expr
dict_comprehension := expression ":" expression comp_for

gxye gaZdgoles A 9 e AAE vEuth

AR 228 7ol 4] AU} S0l w), 24 Zo| A L EZ O gho] TaH A1 g M

G5 e AT A A AT Aol o8 o tlo) 12 Aok H 21 A8 5 o ol
L BEN N 22 A1E ol el W ARG 5 AThE FAd|, 1712 % D41 ¢ gL v el Fo] A Aol
AUk,

+ 719 OH’\Eial/‘ﬂ(asterisk) ** £ 9Mu el A 3 A (dictionary unpacking) & YR Ut} 3] A 4kAbE v
°l°1°]ﬁ“*5“43} zb g FE-2 A g o] S Ut Flol @& ghEe] & Al/d ol el ¢
gMu e A 7 a2 ol *”4% HES LA FTh
B 3,500 371 PEP 448 o Al A3 Al bE Mg taEdo] 29 o 37
gAve] Azedde, elaest A Az o] thnlsiA, dubAQl “for” o “if” & kol o2 2
e 7Y 284S 2= Utk =g do] AP uf, BEol A= 7|9 R4S e A=

=AY 2 YA ol 4 E Uk
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k] ol e AL ko] A HE Y A oA as A5 U Th (ROF3hAT, 7] B 314 b s
shd, BE 74 ARSol A9 UTh) 58 7] 719 FE2 A4 A skuth Fo13 7ol thal 449
73 T

upR (L REAFO 2 T AZE o]

Az AR A, 719} kel B7L w47 Aol of 94X
9914 Th. CPythonol A1, gkol 7] 5ok 14 3 7k5] 9155 Lok, 3.85 6 &, PEP 5729] A] ebo] whe} 7] 7} gt
WA B7hg U

6.2.8 A|L12|0|E{ E T4l (Generator expressions)
3

Aeole 234 ez A A AYE oy 271 d Ytk

rlo

generator_expression = "(" expression comp_for ")"
Aveo e AL A AvdolE AME UL BYL B3I F2E A BER SR

Ak Al e std A A ZE U

Aol e A Ags = AeS2 Aol A9 __next () AIMEZ EEE o) =X
(lazily) ko] 730 Tk (L 3k Al &l o] 6 9 mk 3 AAA YU T, Tejut b A2 for Dol 9t ol H Y
EHAL 24 gro] FAAA, 1AL As) FATHE ole= R WA kol AAE & Aol ope} Al
PEEER 2 o

OTEZ Bl A 71A & gholl wet 2ebd 5 QemR SHAE ATTAA BAS 5 Qs o8 S
(x*y for x in range(10) for y in range(x, x+10)).

4

>,
o,
o,
o,
i)
N,
ety
2
>
i
o2,
d
<
o
ot
A
Hh
(@]
B
i)
)
)
o
o
1B
o
(@]
a1
i)
o,
td
i
|
o
BN
)
I
N
)
o}
o
IR

@A) shte] QA Zhe & e FEE AT F A5 UTh AT WSS o= AHS HA L.
Aol 8 @A 2A 2] 7Hl s & dAkS el shA 7] Asl, SA Aoz Fojd Ay e olH oA yield
9tyield from ZxdAL FAH Yt}

AyHo)e] EAA o] asyne for olttawait RHAES T3 0= 7] Alvd ol 8 T8 A (asynchronous
generator expression) ©| 21 E YUt 85 7] AlYd ol EFAL A v|E 7] AYdolH AAE ST
o] AL v|F 7] oA olE YUt} (B 5 7] o ¥ &l o] ¥] (Asynchronous Iterators) & FFZ A K).

W2 3600 27k w5714 A e o) el FAA ol EH Ao

WA 3704 WA shol A 3.7 ol Ao, W% 7] A e e EAA 0] async der T A B Lhebd 5
AGFUTE 3T E &, BE G457k w574 AU el e AL

HA 380 WA yield ¥ yield fromS FA|FAORE Z=HH AFZ A FX] t}.
6.2.9 2= HE & 2Al(Yield expressions)

yield_atom = "(" yield expression ")"

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

Q= F@AL A e o)) Gk )57 A e ol Bl G458 Aol B v A 3, e G4 Bl 9 vheo]
AREASE = AUt §42) whrlel A QS BANS AG e AL G5B AV B BETL, async
def F52] ulr el A ALESHE A 1 R E P4 F W7 Ao e 2 B of & Fol:

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

async def agen(): # defines an asynchronous generator function
yield 123
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e snzo et Rag
AgEE BAHOR 2

A e ol e vol A A g oh vbdol vulE 7] Ay el ol B s vlE 7] Al @l o] B ok Al ol A
HER ARy

Addele g7t 3E5E ul, AlvdolE 2 &K o|Hd olE & EHFUth 1e8jWd Z Al g ol g 7 Al
g o] e g9 AYS Aot A olE MMEE T Ut E&E w A o] AlZF Yt 2 A,
A2 A WA 4= A A7 AP E, A7 oA A thA] DA FA (suspend) 3FL A U ] o] 6] &] TE Aol Al
expression_list 9 & E81FUTE €A SAH = A2, ZE A9 A7t R vh= S, A Y
HEE9 A AZAE, ¥ ¥ 2 (instruction pointer), U5 9 A 2~ B (internal evaluation stack), 2= o] 2] ] g
AEf 7 2P Ut AvdolHY WM EE F otuE Sl A A o] AHE off, 5= vhx] = 84 o]
] B st QB S AAH IAFT 5 AU th A7 E Foll = 5349 2 AP A==
e A E G dFUTE (B for Ynext () WS B3W) _next_ () 7FAFEE At A= None
duUth 28R 931, send () 7 ARRE JTHE, A= I WA EE AEH AU

o] RE AT AV |8 §5F 2T A o} % W53 BEUTH ol W AFE BEL, S} o 4] A9

Il

AAg ki glon], Aol AN FAE 4+ A5 UTh F A8 2ol @ A el o] B T4 yield 3 F-of Ay o]
ot ol A A% olok SHeAE AT 4 girks AUtk Alol: G4 A elolHY E2Az A2gUrh

o b

-l
™

A= BRAL try FEE oA A AP Ut Ave o8} (2 A57}00] 5 A u A £ A
d.0 2 %) sho] d el = (finalize) ¥ 7] Aol A 7% A 9ro.®, Al & o] el-o] Bl el o] E] ] close () WA=}
25 o], 7] 59 finally o] AAHE= 32yt

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

2ol = ol el o8 7t &5 g uf, ¥AYSHE StopIteration Y22 value JEREE 4= X
219] gro] Ut stopIteration & 4o wf YA A2 A ALh, A B o]H & o] el 7} Al &l o] ] 4
A= AFo g o] HAYTH (A HE AW H o8 7} 3k =] (return) & 2 2 A)).

WA 33004 WA AR olE 2o B 7 Alo] BE& 9 Yk yield from <expr> & F7H%

gt

= B@A 0] Y] el T2 ULrhE BT E A 5 A5y

t] ©7
PEP 255 - ZF43t Ay glolg sto] o Al el o] B &} yield w< F71ehe Al ¢k
PEP 342 - 7)€ AV elo]el & S5 Z 7Y Al olH o APISL 2 <= WA, dd IF o= A

T4 YT BEE Ao

= —

PEP 380 - A8 A|Uielo] el 2 $]Qlals B yield from BHE EaIA, AR Aoz 9198 4
Al BHE = A 9k,

PEP 525 - 0] %5 7] AV dlo]e] ZEE 5of AlYd ol 7|5 F7151o] PEP 4922 343} A ok
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M|LA2l|0lE{-O|E{3I0|E HIME

o] JBAAZ A olEl olE gl olE o WAEES AWFUh Avdoly Y A3 Alof st

A}ﬁLEﬂ 2= O]/‘L4t+

Aldd o] 7} oln] A3 =Y uf] ofgfof] Y= A EEL $E5H ValueError o2& o7& Ao

Z ook gt

generator.__next__ ()
Aoy o A8 A& AY Ao ® Agd o
Y &7t __next_ () UﬂHEE A7 E o, &)< O‘E e R
e Q= EaAA7EA oo A Lt TxelA Al H o i T o
o Fr& _next__ () o TEAANA EHFYUE Al olH 7}
StopIteration 9|97} &AL}

ol HMNEE HE FAIACR TP U, A& S0, for F2U WA next () Tl o3l.

generator.send (value)
A3 g A7 ska Al Eﬂ olH T E e “E Y rthsend)”. value QA= AA] 4= FHA 9
Uth send () WA E+= Ay d o8 7} yield ot T2 gk S8 A Ay el ]EWP o g
BHA] ¢kl FESHH StOpIteratlon = ¢o3Yrth send() 7P AU d ol HE A ZA 7| =5
o, S TS d= FFA o) gleom g, C’JZ}E% HWlE A] None & AE3f of g}

T x84 A ARG U Al e
A2 &4 None gt Zeth A2
]FJ_T’_, expression list

Al Z
& %S yield 344 &Fa FEHW

) ﬂL flo l:H

gl

°|

yi

I-Oll HJ[O
) 5.
i 2 o

generator.throw type[ value[ traceback]])
A2 ol El 7} QA B2 2 A Aol A type B o9 A7), A2 ol B4 yield s T
FE EHF UL AV ol 7t g2 32 yield 314 2 57_ zzad StopTteration < 2o 7Ytk

Zﬂﬂﬁﬂ OJE 7t AEH A& A AL T dlE o, T oo EEAR «47&‘43}

generator.close ()

A ol el 7} A A A A H | A GeneratorExit & dofyth 2¥ o} Ay olg g7}
-0} A (gracefully) & &3t A, o] vl @FH AL, (2 9 % l %52 2MH) GeneratorExit £ 4

S 719 close= EE A2 oty th Ay & o] E 7} k< yield 3 RuntimeError 7+ ‘i‘j}*gi}q E]—.
Zﬂbﬂ g olH7the 9 & dor |, T A2 HPYth 7‘1“1 glolE 7t et Y FEE s o]
SO, close () £ obRE A% 344 gy,

AZ ol
o 7)ol Al gl o] B 2} A &l o] B T8 T2 Al sk hE ol 7F Qs U T
>>> def echo (value=None) :
print ("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print ("Don't forget to clean up when 'close()' is called.")
>>> generator = echo (1)
>>> print (next (generator))
Execution starts when 'next()' is called for the first time.

1

>>> print (next (generator))
None

>>> print (generator.send(2))

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

2

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

TypeError ('spam',)

>>> generator.close()

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

yield from & AFE3FE= o=, “What’ s New in Python.” o] ¢l pep-380 & H A Q.

H|S 7| ML20|E] &%

async def & AT FEY HAZA A= BHA Y EAL T F5E 157 AeloE B4z Ao E
U

H5 7] Al g8 &7t EE2HH, vlE 7] Alvd ol AAE 42X b5 7] olHaE o HE E8FU
- = e A b B Zilti & o] ¥ U"“A AR S AFUch vlE7] Ay ole] A+ BEe ZFH T+
async for B A ALgE =], Ay @ o8 AA 7} for FoA AF&E = WA 3 §-AFS Y o

Hl5 7] Al|#E ol H e MM EE F e S 3HH o 9 ©] % AAE 5, o] AAE await T uff A8 o]

AZE Utk I A Zo, AL X HA d= THA7LR] 233 T A7 oA THA] A 4 (suspend)é‘]—j?_
await = ¢l FFE o A expreSSlon llSt-/] e E=H=E 1413]- Zﬂ Lﬂ g ol M A", A SAH = A
BE XSG A REHETE “‘:O]Kﬂ A HE-E AR A 25, B3 Z < H (instruction pointer), W3 &
/\E“(mternal evaluation stack), & o] 2] 2] Aej7} Z3H UL} 8|5 7] Alv# ol A= B8 &
WA E await S|A] A o] A7/H2 off, T+ vpx] = T4 o] A & shfe] 2] H E%C’J AAE 2P

AsUTh AE ol A= A Y F2 APS AN ES TE WA= S dHUTh _ anext_
7F AH8-5 A ThE 75*}“ None YUt} ZE X ?a}-l—l, asend () 7} AH85 AT, aJ)r“ IHAER A
S

H 5 7] Al olg goA, d= A2 try?Li%A og ol A7 & gg Uth 3HA g vl 7] Al #l o]
E 7} ("LZ 3 +7H00] 5 A 7}31 2 A" 2 2 M) 3ho] g glo] 2 (finalize) = 7] o A 7HEI A ko try

EUYg demdAL 7] A finally BS APt o AT 5 5Lt o] Ffof, v]5 7] Ay
| O]EJ-OIE% HolEle] aclose() E3E3t, 1 2HAE 2+ IFE AAE AP A, tl7] F9 finally
o] APHEE sl Y2, vl 5 7] Al ol e & APl oMl E F = (event 100p)bP 2 A& & (scheduler)

o7l 94Tk

rﬂﬂ —\1
(1= o 1 E1°

gtold g Al o] de A g st7] Al o] E F 2= o] dg}o] A (ﬁnalzzer) 5 QY8 oF szt vl-5 7] Al
U & o] Ef-o] E] | o] E] & REo}A] ofulE aclose () & EFd 1 IFE-S APt o] o] deto| A
= sys.set_asyncgen_hooks () < TEMA SET 4 A5

A &A o], WF 7] Al elH-
olf el olH & stoldelAl o] duf = &d SHH stoldetol A S AFL A D} gpold ghol A v X =2
O

ZFZ8Hk3t of| = Lib/asyncio/base_events.py 9] 91+ asyncio.Loop.shutdown_asyncgens 7+32 HA &
&l

XA yield from <expr> & H|E 7] Ay # olg oA AFRdl= A2 E o o).

H| S 7| M|LA2i|0|E{-0|E{2l| 0B HIME

o] AEALe v 5] A a ol e o e @l o) A =S Ay sk, Al ol B4e] AWL A o) ahe
o) A28 o,

coroutine agen __anext___ ()
ojflolEl &5 T, Adqstd vE 7] Avdole &5 dAS A ZetA Y npAgte 2
H AdE A oA 7<H7HEH/]E‘r- H]5 7] Al g ol g7 P anext__ () WA EZE 27/HE df, ¥
9 oo B 2olA] WA AT FU S G4 None (& 2 W of 7 o] & 2 499
A= FHAZA ol FJ UL Y= FHA Y expression_list o 2 TE= ZFH ¢
StopIteration ] FYPYh H]Eﬂ A gl o] 8] 7} o} Zh2 yield 514 0}_,-_7 zgy Eﬂ, H) = 7] B
TEE 497 A8 AdllolEl £ o] Al stopAsyncIteration d2]E o3 th
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ol == BHF async for FZLo| o3 BAIFH o E sE2H YT}

coroutine agen.asend (value)

oflolHES ST, AdeH vE 7] Ay el 8y A& AT UE A ol8 S send ()
A= X E, o] 22 3k v 5 7] Al o] % St 2 “Hlﬂ(send)”ﬂ, valye A A= A & T3 A9

A7 HUth asend () WMIAE7L E2]F = ofdl ol E2 Al &l o] H 7} yield dh+= D}U S A A
7l StopIteration @ o2 E8F A L]—, vl = 7] Ay Eﬂ o] E] 7} T} & ZH& y1e1d A gy 2Esd
StopAsyncIteration & 4o Yt} |57 AV olEE A|ZA 7| E=F asend () 7} E% ],

e e A= BAA 0 YOB R AXE None 27 BEF ok YUk

coroutine agen.athrow (value)
coroutine agen athrow type[ value[ traceback]]

ool &S EEF =1, vlE 7] Al al ol Bl 7F YAl SAI T A F el type B o2& d o731, Al
g o] ¥ &7} yield SF T2 7S WA ShE= Stoplteration 999 he & S8 EF YTt v)5 7] Ay d
o] E1 7} THE 212 yield 317 9k S 2318, 019 o] £ o] 9|5} StopAsynclteration 3917 dol i
Utk Alddleld g7t Add o9 & A AW e A9 E doH, oldlelHEs AT 1

o 2] 7} ol gl o] 2 9] T Z Aol Al 3Ptk

coroutine agen aclose()

ollelHES e, A3, v]5 7] Ay & o] H 5]”\7} AA] AR 3R A OiGeneratorE}ut

€ 9”8uo weF I o] 59 H]Eﬂ A ey g7t -‘%OWVH (gracefully) FTESAU

U] FRAY, (2 A2 E FA 452 EH) GeneratorExit & 427W, E¥F o] Eﬁ——
StopIteration 9 & doZYrth o]ojX = v]lZ7] Al 0] B 3&0 Ed3E 2719 o¢ o
E]E52 StopAsyncIteration 99 S d oYt vef ulE 7] Al & o] B 7} gh< yield 314 o] <l
olEJ &) 9] 3l RuntimeError 7} ﬂaugz;;m t}. whek v % 7] Ay &l o] Bl 7F 2 uke] thE o 9] 2 o o 7]
W, oldlelH B9 AR AU ek E 7] Xﬂdffﬂollﬂﬂ AU A FEZ o] zag‘;l_ =}

O o]oA = aclose () TEL oHF AR 84| of= ofHllelHES EHF U

6.3 =zlo|oqz2|

zeholw gl = dofoll A 74 ZstA ddste dstee vEbdUth 92 olF5Uth

r[r

primary = atom | attributeref | subscription | slicing | call

6.3.1 O{EE|RE &X

oEPHE Fx+ vh E (period) &} o] 5 ©] F ol £-& z o] v 2 rh:

attributeref = primary "." identifier

zgtolW gl s 7S 0 o E ﬂ-ﬁ =z
o) 4Rl AT of A+ 3 o188 A2 FE OEYRES FUA=E 2 AV
AL getattr_ () FINEE XH «]‘GHH AxEHupol =2 & 5 2,1%14@. o] JEFREV} gloH
AttributeError & do iyt 218X ¢kod, At AR F} g2 1 AR o3 28 H

22 ol=eRE B20) 8 ofel W FoHE 7] ThE AR Aol D 4 Dz ek

m[m

A gl Be) A7} hebof s, iR A7)

6.3. Zzo|oqz|
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6.3.2 AM{EHAJEIM(Subscriptions)

NEAZYAL NAAEAD, B2, P2E)o)F (40 2) A7)0 352 A8k

subscription = primary "[" expression_list "]"

zefol et ghe FHL W AT AL A NS AR 7} btk FUTHEIE Sof, P A 9A ).
ARG A AL AR S getitem () MINEE FHMA HE2ITHHAS ALL 5 A5

WA ARNEY A, ARATYAL AAFE F 744 EF7 AAMES o] &

gojmelh gl e, ERA 522 e 7L wf Y2 7] F SLhrk = ofof 3, usAY
A 2 Aol TS B ghe AEITh (ERA 522 T3] Shihe] 52 AR A v Ae) St

ol
Z9rh)
setol v el 7} Al At BEA B2 L Zhe TS W B4k Sehol 2 (sice) (THe AA A w9 Fith 7
9}

37
3
=
T

P4 B A D2 A S5 Q2o ) 588 FAFA GHUTH AW, WG ADAEL BE Qe
of NA2e] Qol 2 Hatt A0 &9 AYAE AN getiten () WASE AT (A
x[-1] < x o WA} G2 Awguh. Rge HEA AAxe] i FEEY AR AL o)
obd % 7h 5] of of BhaL, AT AL AE A7k T gho] & FBS A GO A F H Ach. 29

£

I

o getitem () TIHZCA o] =o0] A 7] WEel, o] A
NAoz 2 e Ba 7t s

2ALY F2L 2AYUL B B2 dlolHFo] oh 1, shte] BAEHE 44 DY Lh

=

6.3.3 =2}0|2Al(Slicings)

sepol e ARz A (18 Eof, AL 52 2 2E) oA of# M9 o] FRELS APt Geto] g
FA Aol f 19 epzloltdel o AHEE £ Uitk Eetol o] £HL oYtk

slicing n= primary "[" slice_list "]"

slice_1list = slice_item ("," slice_item)* [","]

slice_item = expression | proper_slice

proper_slice = [lower_bound] ":" [upper_bound] [ ":" [stride] ]
lower_bound = expression

upper_bound = expression

stride = expression

o] 4 Eolt R E o] Lk BAA BEAY Mot AL BE Selo| 2 B0 R Hol7 % 34,
BEABAIYHe] Setol o2 AT 25 G UTh BS o BAshA e )4, o] 3o Au
2T YHA O ZE A st A o] Seto] o= A st Aol SAgthar o sk A0 = ofuf kg Al A th
(o] B¥+= €2tol& FF o] AL {3 & 2ho] 2 (proper slice) & dFUtE

23 PHABZE  getitem () HIAEE A}
s 215 oho] 2 &5 o] Aol 31}
O, 7] wehol 2 BHEE) MAS ok REUUTH 197 o Sehols B st
ot Y Ql S < 2} o] 2 (proper slice) 2] W 3
Zsglol2 AR (AMAH 259 A= E Heph o), start, stop, step QJE B RHE 7 Z+ZF lower_bound,
2, FH A ES None 2 & A& th

c
O
O

D
lH

o

(e}

c

o]
&

[0)]

@

o

B

(o

D

fri
N
2
™,

Ekl
r 4
1>
o
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6.34 S
TE2EHEAA (E S, TN ELTE I A Y FFE TEF YT
call = primary " (" [argument_1ist [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and_keywords]
["," keywords_arguments]
| starred_and_keywords ["," keywords_arguments]
| keywords_arguments
positional_arguments = positional_item ("," positional_item)*
positional_item = assignment_expression | "*" expression
starred_and_keywords = ("*" expression | keyword_item)
("," "*" expression | "," keyword_item)*
keywords_arguments = (keyword_item | "**" expression)
("," keyword_ item | "," "**" expression)*
keyword_item i= identifier "=" expression
AR S g vhA s GBI A AU AN E A F ol vhebd 5 AR, 9 0] S w2 gt
zepol vl 2le) gk FHE ZE B A (HeA Ao T, W B, WY AMNSS WA=, Fex A,
Zops dsmas WAS, call () WASE 2E RE AR 2ARAU 7 stol FU BE
A RIANEL 5ES AEety] A gol AU I o) B2 BHLE %5 o) AHE
Fashd gy
A ARk o, WA et 2ol AX A MAP Uk WA P2 AEEE ] AYAA) e
£EE) 550 UEAUDL N Sl 97 AAFEo] YLkE, A& N Ah2) Lo 9Lyt atke, 24 719
7

245t o AR U (A8 A7E 3 A G4 AR o) g3
Ao A%, £20] ou] A AW, Typesrror 99 2
Qo guch 184 9 re 0] A8 9o (&840 None ol 2} TA b, £ 2
T B I, S 0 A A 1, o A G SR e B £ 55
NEZFER AGUT CIRFES S471 402 v 9 e g2 FRITh 1A, A= 9 2
FHAAR Sl | Bt = AL W G SR AAghe A AT %S BE THIN FHF U RE o]
A8-E 5510k 3 2 91U Th) 7o 71 gro] A4 2] gk, o} A ulo] gl %o ol glehe, Typerrror
o9 7b gt 184 ghow, AN A o) BFo 529 A B o2 ASHUTH

CPython implementation detail: =32 $] 2] W 7] H =7} o] 55 ZHA] ¢Fol A, DAL A 3le] B4 02 o] 5o
=R HEE, 71 ER 5 E 5 e W 4 ES AT T 5+ A5 Utk CPython oA, JIAE=
=o°] o] %

|

s} 8t7] 9 & PyArg_ParseTuple() 2 A st CcE 2AY TS0 o] A9 Th

FAMANAT SXEEHTHES X AAE0] YW, *identifier #HE AHESh= @A Wi A7E LA
i%t 3h TypeError ol & doUrh; o] 49, 2 4] Mi7iie = de A4 A2 2ot FEs
AU (s e 9A J =ol loed Wl 7).

719 = Axp7F F A w7 4= o] Foll th-&-31A] koW, x*identifier ¥ & AFESHE A Wi/
DA 94 &, TypeError o9& 4ot o] A9, 2 A MiZid s = 719 E AA=S 2=
wmab}, = AR AAE o] gled B (A) 9 el E dEgds U

*expression o] ¥ T Z 0| 5, expression & FhZ o|H# & o] Hojok ]t o] o]HEE
AE2, A5 F71] A A OV}%J"H%E*%%%\/]D}. SEf(x1l, x2, *y, x3, x4) 9 A%,
y‘4 %%‘7_6‘1—]:[“/\]3_]/\);] ryMo 14'—8—‘;]"?1» ]7}1‘%M+47H94 'ﬂ/:q ?_]Z]'%XIJXZ)))]) "'rvaX3yX4E

o
};o i)

TE3E AH 55 FYLh
o] & A%t AF= HAAF *expression EH o] A A 7R E AL FH ol & = Ao E, 71HE AR (2
2|3l & *rexpression QIAMS - obef & HEh) Ao Aeld k= A Yyt 2 A:
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>>> def f(a, b):
print (a, b)

>>> f(b=1, *(2,))
2 1
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> £(1, *(2,))

12
Edy | A 7] = AR} *expression TS BF AHE St A2 dbA o] A 7] w2 oll, Al 2=

c5z
ol & Eebo] YojupA] kLT,

EH] x*expression 0] &4 & S5}, expression 9 2
A= A9 ANE ARA UL AN (BAAQ A E AR

TypeError 919 7} B4 Th

B tidentifier o]} **identifier & A}
JEsz A8 4 dayT
WA 35NN W B TEE 99 A9+ and +x o 5 7)g ol
A (%) Fell & 5 A3, TIHNE R

A 2 15Tk

o3 o] 5 o] ok Fy}, 1 ) &-0] Z7}e)
702 RE) o) EA| iR

Lf"
v
o
re
B

ofo
k)
rlr

A ARFES AH AR SF ol A U= AR

So)1, 94 AR50 oH B
A G 6 A ey Al € % Al B e P 448 ol

TE22 995 oA k=3 FA oH S E8FYth None € 5 55U th o] gho] ol g A AAts =

A= YL 7“Z1H Foll ddFych

ThoF 1 7] 0] —

AbE2L Aol St AR BES AL o TE BEZo] AP ULh FE EEo] A 207 F= gL
G4 A ES AR 2dEt= AGUT) o] A2 AA g Aol oA Ayt ZE EE 9]
return & A3PSHA, T4 5 &9 v kS A A A H Ut}

Uy ey mAsd: 2= Az e gl @8 dsyth W T2 vl A =& of gk A -2 built-in-funcs
£ HASL

A AANAH: 2 FH 2 A a7 vkgbg Ut

S Ad2dAamAEA: 33 AR A St EEFH =, I AAE A7 A HA AL H =
StUerE o 71 Qdap BEE o] AEg Ut

FHP2 A2 AH: D FHas call () HAEE AZYS UL 2 23 E I WHAEISESEE

o 1
i)
.
fy
A
u

6.4 O{SJ0|E HEH Al

ofglolel & oA 27 H o AL AN FAFU 24 7 H G4 A EAST 5 AgUTh

await_expr = "await" primary

B A 359 F7}
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QY Anun o FsA 2gTUTh 139 L8R 2E U F
%2 ol g

power = (await_expr | primary) ["**" u_expr]
e M, BBk Qe AFAFTI A F Adae) AR 2ol A, ARk 2 B4 920 = gho] T AL
(1Al ) ALEAke] e Pk A S Al oFshe AL obguth: ~1x+2 2 -1 o] Ut}

a4, T AR AR S5k obd o) 4 AT B AUAET 2L F2 pEYTH T W
£ QA float = W I, float A7k ALHUT o] S0, 1052 & 100 & S F

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

1=}
F=FUth x U E WALE - (x+1) 2 FHUTh

o]& stz AxtAtE AF A AT E ZFUh o] AAA F R E R v A P2 AL H o £
ok sk ARAF QA BAR, 4 F 742 220 e, shhe FAF A4S0 T, ke
SAE ARSI

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
(A AAARE A Y FE FUTH AAEL BE SAAY, 9 Ak 50 e AAke Al A2 of
FUth 0o Ao, 2AEL 35 Bog A3d T FA AU FA] A9, AW whio] Sa g U Th
o] W gre Wl AP AE BT

i

6.5. HEHMZ ALK} 77
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¢ @) AAE B FAO AHE S AU ol i YFFE o= AT o] ANAE THAA B
k.

WA 350 27}

/ (Urﬁ‘:*“)ﬂr/ /(B L}T*ﬂ:‘,ﬂoor d1v1510n) AR E L 1 AAE 9] & (quotient) & EUTH 2} AAEL HA
= =9, s % —’F‘/}%’%ﬂi LIS FUh 1
éﬂt ._’_.g]'—xl o 1/]—7\—/‘4]_/] 7:1_,,}01] “floor’ fg_/;_g_ L3 AYJUTE 022 U= 22 zeroDivisionError

ool & dozirh

5 (22, modulo) AAAHE 3 WA AAE T WA QA Ui YA E FUT 54 AAES WA B
2oz HIAFH YT LEZ A7l 00]H ZeroDivisionError o E oYUt AAEL A7 E
a5yt o8 50},3.14%0.7 2 0.34 9 245 UTH(3.14 7} 4%0.7 + 0.34 9 gomg) RER
QAL A F U A ARG e HEE e ANE U (L 0ITh; AR AARE T WA
59 ape] A gir et ALueh,

A% AT RER QA T3 2 FEA0E AR o] Gtk x — (//y)ty + (x2y). 3
FUARREREE W T divmod () 9 AZH ] lFUTth divmod (x, v) == (x//y, x%y)..
SRl O3 BEE A4S 2P Ao B, & AAE A Aere] BAd TujE (AE S o)A
SlepaE Lol A A5 Uthe + 5] e £A4E A 25 opA Al F Uk AL TP BEe
v}o] A o] B 2] 8] ¥ 5 A9 Al A old-string-formatting o A A & g o}

A4 Al A4kt B2 A4k} divmod () 4+ if\r"ﬂ A= Y=o YA FsyTh th4Al,

fo i

A ASTHY, abs () B8 A A 452 AT A

£ A 3 ARl I S QAL E O R, E T 2e g9 Aldzelor g,
o] A, A2 HA F3F LR HEH 3, 3 AP YTE 219 A AJAAE= o]ojZ oA T
- (7)) AR 2 AAEY AHE FUTh LA JIAEL WA FEF o R Mg Ut

6.8 A|ZTE QiAl

NEZE QAL A% AHT e $HEE 2yt

shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

Im
+
2
ol
e
A
°
T

o AMEE ArES °1X}i WolE Utk A WA AAE F WA AR Fo13 A
shi

473 A= (roundoff) w £ of] 4= %
-100 % 1e1007}1e100 9}2;
Zxd Ytk g math. fmod () &
)9 AAB e §8 2220
x//y = (x-x%y)//y Rt 1 &

oue Fel A Fei T

o
=2
rlr
“’ P>
>4

abS( x%y) < abs(y) o] FEFHOZ = Fo] 1‘ﬂ,ﬂ0at9] |
o] & Eof, 5}o] ¥ float 7} IEEE 754 ¥l A = S22} 9l ZHEZS 714
AFE= -1e-100 + 1e100 9], $X A Oib 1610044—7‘4;54'
SAZ AT 7w, o] Bf -1e-100 & EFUTH o™
2x7byS B3I Fgul et ofF T, B ‘ﬂ(roundmg)
divmod (x,y) [0] * y + x % y7tx &} o} 7MPEE FA|817

nﬁf”?'*'
ﬁéﬁwé
M el rlo N

do
%éﬂ

:
1z

—_
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6.9 O|S H|IE Qi4t

A AL M= Aare 27 The S A9 S Sy
and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_expr | xor_expr """ and_expr
or_expr = xor_expr | or_expr "|" xor_expr

& AAARE T QAHEe] W= ANDE Fd), RS B4l of gk,
Aﬁ&ﬂ%lﬂﬂ%ﬂMEmKRWMMOm%ﬁ%%ﬂﬂ:°ﬂ?ﬂ@%%ﬂ

| AARAE 2 A= ¥ EE (£, inclusive) ORE T+, A of eyt
6.10 H| 11
Ceb= 2, gojRo A BE v A4 22 SAEAE 2, 4bs, Al Z

comparison u= or_expr (comp_operator or_expr)*
comp_operator = MM | MSmom——w | msom | mom w

| "is" ["not"] I ["not"] "in"
Hl2E =87 EYth True E=False
HaE= AHFEA A28 = AsUth odlE €0, x <y <= zEx <y and y <= z 2 55|, 2]
Aoy o 48 0 B WE TATHE AT (AR T AL BT x < y 7 AR 2 o) G2 FHA
Seieh
LER= ] .
FXAHAOZ a,b,c, -, y,z 7t EAA 1L, 0pl, 0p2, -+, opN 7} 8] AAAH, a2 opl b op2 ¢ ... y opN
ze 2324 S Hd AT LI S AYstal=a opl b and b op2 ¢ and ... y opN
z 8 E5dUTH

a opl b op2 c7ta®tc?te) ofdl SR HAE FA A A7) W 2ofl, A& S0, x < vy > z o] &5}
Al (otut o] m A= ke k) Snk2thE Aol o 8 oF .

6.10.1 ZtH|@

A<, >, ==, >=, <=, 1= = F AA Y g HlaFqUth AR S0 22 Fd do+ gsUth

MA, 7% B A ARl (F 0}01‘“35101] tlal) #& %%ti‘r"’ Dot JFuTh shol oA A A9
Fe S F4AA MG ATk Oﬂ%% A4 2] gtoll o2k % 4 9] (canonical) 4] 2 M2 g% T E 3,
AA S gho] ST A (o & S0, tﬂ]OIEi oAEZH Ex TAEE A OE?—*JQO%OF e 2
AR E gyt Bl A= 7—‘.4211«1 ghol Tl oA o e EA G ER AdS FAFU AR g
vl g B3 HHH o7 Aot A4 gH5 U

B2 (A 52 A 2R) object o) H Fol7] whzell, 152 object 2 R 7l VI A4S
AsdUth 352 1t () & 2L T 53 1| W W M E (rich comparison methods) & 33| A AFA1 2] v
52E AsEvpo| 2 5 g, 7] 2ol A e uho]Ao] 4 oA A E Uk,

TS UL (==} 1=) 9 7] & T2 AA Y otoldlE g 7S FUTh A, 22 olo|HEEE 2=
AAEA T FF HAE 252 T, thE ofoldlEE & 2t 202 7Y 55 vas thES FUTh
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o] 718 F29] 7]+ B AA 7} 9bALE (reflexive) (5, x is yEx == y & AU o2& B4}
3= &g Y

7] t) 4~ 8] i (order comparison) (<, >, <=, >=) = A|Z% A FH5Uth A/ E3}H TypeError & 42 7 Yth
o N2 7o) Eo)E BERI FAD E BAS Gk AU

A7 Zk3h gk 7%
Er

X Z}F O
o T
530 3 2 A E /IR FEo] R E It AdE IA tE £ 5tk 29 3 |
W S AxEvtol = & B 9, A Be Aol 29 S YTt
= 552 M Fost WA S va 42 eyt
o WA =2 & ((typesnumeric)) ¥ &= 2lo]|H 28] § fractions.Fraction ¥} decimal.Decimal
o £33t AEL, BAF7 A v E A QA dethe A G AN i, 2AY OE FE

2] W27} P ), B E B Ee)
Suhzs) g
NaN (not-a-number) Z}= float ('NaN') ¥} decimal.Decimal ('NaN') 2 &
NaN 2b8] B2 AR YUt 3 A2 2 T ek gl 22, NaN o] 2417} 27 ghrhs AU o,
o & E0],x = float ('NaN'),3 < x,x < 3Wx == xERF AZoAuL x != x&= ZFYIYrc}
o] 522 [EEE 754 & &3 th
e None3¥} NotImplemented+ ASEYUTH PEP 82 AZE of
operator) 7} o} isU is not &2 3 ofstri A G}
ol gl Al A2E (bytes Ubytearray & A28H25)2 S AV A4S vad 4+ A5 Yt ol A
[AEY A S AFR S| A AFA 4] 0 2 (lexicographically) ¥] 2l gy T}
dE (str & A2EHAE) 2 BEAE9 FUF = F= ¥ 2l E (Unicode code points) (W& <= ord ()
SHE AN AN O 2 i
Azt vpol i e] AA2E A wne
e A]JAAE (tuple, list, range & AAAEHAE)S o g8 o
A3t A] Utk AR O FE Y 5 A EHES T, A
TypeError 5 4234t}
A A2 38 84 Y ¥ E AFSsA A A o 2 v w gyt WA e oy ¢
< gk (identical) 24 A 7} 2HA 7 T3l (equal) 7H FUTh o] & F3f T L g A A ol
AAE 23 5] 52 AT P BWAS RAT T

W4 B A A u e 83 2o) o] 2ol Pyt

o

Al ol M, AL o] &4 Qlo] FatA o g (daleE Ao r)

=

=]l

rlr
ol
>.
%
of
ofd

] Ak 2} (equality

Mo oo o =
iy > rlo
ey
i

oo

B
i
>
30,
yils
9,
rr
)
DY
o
R
rlr

- % o] 2oia nuE 7] AHAE, 2L Folx, Aot 23, gt 2459 7 ol
2o vaE oo Pt (A E 501, [1,2] == (1,2) & AR, Fo] 27 WjZ J Ut}
- AR E AP 22 A MAE 2 S A5R 22 A FYUH (A& =9, (1,
2,x] <= (1,2,y] £x <= y$ 2L ZYUh. h$o= 247t Qe 4¢ o g Ao
At WUt E 5o, [1,2] < [1,2,3] & ZFJUh.
o P E (dict & AAEAE) & T2 (key, value) HES 7HE wl], 283 27 o] F-¢-ut i vl 2
Ut 7]19} 7319 55 vlaE A S AU o
38YFE B2 FE 29 E (code points) (G E S0, U+0041) &} A+ B 2} (abstract characters) (o] S S0, “LATIN CAPITAL LETTER
A”) & 2P FUZEC Qe HERY 24 A5 23 3] = ZAERC 2 RHH AT F71E st} o] e Z= =
ANE AF2ZE FHE § & F4 EAE] go] dFUTh & 0, 4 &4 “LATIN CAPITAL LETTER C WITH CEDILLA”
= FE 9 X U+00CT o Q= 3k 7l o] B3 & 2} (precomposed character) W& .= 9] 2] U+0043 (LATIN CAPITAL LETTER C) o] §l+= 7] &2
£ 2} (base character) 2F F W2 = = 9] %] U+0327 (COMBINING CEDILLA) o] Q1= A St & X} (combining character) &) A| Q2% 39
2= 01_/:1/]]—/]_.
T o,
ALY v A= FUTE = 2AE 3o A vladyth o] 212 Aol Al BF AAF Y 4= JlF Ut o & £9], "\uo0C7"
== "\u0043\u0327" = AR YUt} i} F Ex}Y o] -2 F A E2} “LATIN CAPITAL LETTER C WITH CEDILLA” & £ 834 2t%
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4 ¥ (<, >, <=, >=) &= TypeError & 4o 7Yt}
o J3E (set o] frozenset Y A2HAE) S L2 FEJANE THE FE ol vjagd &
O] A& FH & (subset) I 49 J %‘(superset)% Sote tAan &X}%% Aot o] AA =
2 —’EH (totalorderlng)% AoetA syt (& 59, F AT (1,2} , 3}
£ sty FE- A5, S Tt E}I/H ’“Hﬁﬂol A= ‘”’“H‘i‘r- wekA, A Ao &
S o) Atz = AdEHA ST (S S0], min(), max (), sorted() o oz 3o
EICEE Agshd A= 2 e AyE FUh.

Aol vl 1 s ase WS BA g
C TR T WAYEL v E WAEES TREA @] e, 71 vlm 5 4E AU h
W E A ALE b 25 AHg A o) SAHAEL S HTHE B 4 QB 7L E5eo

H] 2= HEARA (reflexive) o] of oF 3t} Th & U2 &1, ofo|lEJE] 7} &
=] o] of gt}

kg

o H| I 9] A (transitive) ©] o] oF T T Ths (A A 3FA] ¢F2) ol £0] o] Z & STt
x>yandy > z¥x > zT}

x <y andy <= zH¥x < zT}

. o M)E e R o) ool Tk hE Be HASY, oS HHAA So] 22 7S Folok itk

x == y&not x !=vy

x < y&not x >= vy (A=A FL)

x > y&not x <= y (A £A9 A%)
Al et F 2842 A A Ao AEF U (& 501, Ald2ole A8F A, Jg vid2
38X 5 Uh. total_ordering () HZ#H o H=E B4

« hash() 23 F5AF AL FASFFULE 22 AAELS 22 HAFS TAY A 75
o7 A5 ol of Pt
Shol & o] AU TFHES A A LI th A NaN GEL o] 748 me] o o Ut

.x in s=x7ts WA ol True &, 18X &S0 False
S FuCh GG R ohel mE §F AAAE D
Smel A A AT AT elo] Ag e o] A1 2ol ol ) AT S AR o Tt ople
set, frozenset, dict, collections.deque &} Z2 AH | HE ¢, T84 x in yEany(x is e or x ==
e for e in y) &S5 Yrh

r
2
_,>i
-
5
i)
S
O
=t
b
5
fl
e,
R
>
tjo
o
>,
o
A

ox fL

==
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TAG G Aol EG B9 A9, x in y a7ty o FE FAF (substring) Q1 -7, 12|31 @ & 11 F9-RFTrue

(o]
AUTE 558 ALy find(x) 1= -1 AUTh W EALL A O EAQE HE BALE AT
H7l W&, "" in "abc" 2 True & =HHFYTH

__contains__ () MAEE Ao l= AFEAF H ] Fel2~9 A$,x in y+=y._ contains_ (x) 7} Z
S Zu True & 18X oW False E ZHEYTH

__contains__ () B AYSIA AW iter ()=
O]Ezﬂ-tq] _Lzaélx is z or x == Z,E’—_xl-o] ] =
S 59 o9l BASE 0 o] TS E Qo7 Aoz A7
nprjeto 2, &= A~ el (old-style) ol o] Z2 EZS A=Y A7 getitem () & A3}
H,x in yEx is y[i] or x == y[i] & WFsE o] obd A5 01‘*"\1'7}1}115}5’-,1&‘4”0
nE 4% AdaEel B Tndexsrror o131 & LA e A9, 793 4 1495 True 7 B U .
(7 919) 2] 7} HABE 10 o) 19T Do) Aoz AT,

4

A2 not inZ inf =8 FAPoZ oy

Aot AHEA B 2] B,y E olH A
ol Zkz 7} ¥FEo] AW x in ytTrue ?:]141’/}
o7

6.10.3 O}O|HIE[E| H|
AR} is 8 is not 2 AA Y ofo|MEEE AAFUTH x is y =x 2ty 7} ool IE B 7} 22 AR

n a2 350 90T AN Tl Lo B4 ABHA AR A« 1e oot y
e B gL FU

flo &8

6.11 =2| ¢iLH(Boolean operations)

or_test = and_test | or_test "or" and_test

and_test = not_test | and_test "and" not_test

not_test = comparison | "not" not_test
=g] dAte] Bulo A, 28] B34 0] Al o] & & (control flow statements) | A AFE-E u], o} =2 7
202 3 4Ltk False, None, RE 99 240, ¥ £24@3} e o] (£4Y, 58, 2l ~E, S 2],
7‘<:}-61- 2y Z,jﬂ(frozenset) =9 J_b‘]—‘Gh%r/].) I BI—_,] 2= 7L0 o g OH/Hqu/} A&} 7§9/] 7_]'];‘(]]%_‘0?
__bool__ () MINEE AF3NA A9 +=2] 3k (truth value) & AXEuto]= & 4 Ql5yth

AAMA} not € 1 A7 AR o)W True &, 1Z A 0 False S Ut}

E¥A x and yE WA XY S FTHYUhx 7 ARl A 1 g seFUTh 28 godyo ge 7
Zo 1 435 = F U
FHA x or y v HAxY ZE FFUhx 7} Fold I g2 Ut 28X doedy 9 3
%o 1 435 s FUth

and®torolt A& Hk3 %}1‘0114-_'1 qS Falseﬂ—Trueixﬂ"?}a‘ﬂ F31, Al upx]etef| gho] 8| A AAME
S Eol FYsofdUTh o] A2 W2 LRV AFUTH A& S0 s 7}f7<P°E‘°l Hlo] Qo 7| Bgro s
QA oo} STFE, EAA 5 or 'foo' & B S ABAUL nor & A R WEoloF FE R, 1
A2k &3 FAA o] —t’:—ﬂ%k(booleanvalue)é EHFYTH (]S E0],not '"foo' &= "' 7bolEtFalse &
THEUth)

e

o
4
o

4 2}% 7}4] A]-4= A (automatic garbage-collection) 2} -5
QrEs WA =B} ASES v WA A3} 2L 54
AR S AR 159 BAE FoAAA .

=
1=
3}

o

= (free lists) I Y232 HE (descrlptor)-J FAA LA
WAoo g AL, 207 K7 o] st Ed
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6.12 CH! FEoiAl

assignment_expression = [identifier ":="] expression

o 1 3% & 4] (assignment expressmn ] 2=« H %32 (named expression)” o] L} “v}t} 7] 2] (walrus)” 2F 11 &
FYUtH L expressions identifi eroﬂ EH Q3= 5/\] o, expression® Z<S ¥y}

QubA 9 LG Al B Shibe A B AL AT Wk

his

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

Ee A3z ad 29 S A

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

B 380 £7): T 9 EAA O v 3 o A E U §-L PEP 5728 B2 AL

6.13 =71 E & Al(Conditional expressions)

conditional_expression = or_test ["if" or_test "else" expression]
expression i= conditional_expression | lambda_expr
expression_nocond = or_test | lambda_expr_nocond
27 2942 (W2 “4 3 A4 (ternary operator)” 2H31 B YU Th BE Fhol A A4t A 7 2 4%
S ZEUH
FHA x if C else y WA xRl 24 €9 2 YTk C7F o9, x o] grol Fal AL I <=
EHFUTH 28 dod, y o S 7 Fol 2 2RE SHF U
24 2@l te o AAI T W82 PEP 308 £ = 5hA| 8.

6.14 ZiCl(Lambdas)

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

ot 2 A A2 (= gt @ 4] (lambda forms) o] 2k EH U TH o] & §le T4 & e d AFSEH YT
Al lambda parameters: expression &= & AAE ZUtTh o] o] E g+ AA|= o] F A xq-/]?]_

A7 AL 52k

ok I:‘l
> et

def <lambda> (parameters) :
return expression

ARG B8 By d4 o] Aa
o] .= Bl o] A (annotations) & 3+ 4= Q1S

o

HA

E

ko
e
ui
=S|
r 4
1>
lo
fru
rﬂ
il
2
™
%
5
rlr

£ 7 (statements) ©] L}

2
©
:lo-l_"L
=
)
<
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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
daEu Qg Hagdols AR g AL ST, H4W Ste) EE TPHE HAA S B
FUh FE9 2ol B2 dt B2 AUt BANEL A% N 2250 ol P U
off ~¥] 2] 2 F (asterisk) * = o B} & & A o) 7] (iterable unpacking) & 1+ 3] A AR F= HEEA] o] B B2 &

ful
oY g
AW
L

ojojof Futh I o]E £ ] 5};%9] AA2z e o)A, o 97 ALIA A FE, 22, 2

£

=gy

WA 3500 F7h 8 A EEo| A9 o]E| 2] & < 3|7, PEP 448 of| A 2 2 A b 5 Th

Lo B A= I Y F = (single tuple) (£ 9], 4 ZE (singleton)) & TS w7k 59Uty o2 28 F9o&=
e o Uth Bl B dar e 9 B FE2 S UHEA ¥, 2 2849 e Stk (W
SZ2used, W 23 S AREAAAL: ()

stol e AZe| A 2 2B 02 BUA S THUL B9 G FoHs B, e gro] HunokwIA
F B4 A Q

= EE00A, 284 2EY 2ol 22 AS] AU R ol Fal A

exprl, expr2, expr3, expr4
(exprl, expr2, expr3, expr4)
{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *exprd4, **expr))
expr3, exprd4 = exprl, expr2

0 F = ol o A9 A4kAt w95 7Hd 2 A (least binding) ol A 7HE -2 2 (most binding) =2 2

89 Ze AEAE 25U 20l BAA LR Fo]A A e

o], A4FAE L o] & (binary) YUtk 22 A QRS dFNA L EHC R TF AF Ut
9], L EFNA o

1B
[o
fru
o
2
M
o
N
o
=
=3
.
=]

\ED
o
rir
N
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PPN L=
= EH(Q ﬁa/ﬂ
lambda 2ol 34
if-else ZAxdA
or =7] OR
and =2] AND
not x £ NOT
in,not in, is,is not,<,<=,>>= = == v o, WA AL} ofo]Hl E] E] AAS =33
| H| E OR
~ H| E XOR
& H| E AND
<< >> A|ZE
+, — Tl All ) A
*Q,/,//,% A sy :L/d] , Ul A Al Uy R)°
+x, —X, ~X %, D’H]ENOT
el A5 A"
await x ol9ol E rLz‘s:]N
x[index], x[index:index], x (arguments. | ABA2IHH, SE}o|A, 5=, oEZHE H=x
.),x.attribute
(expressions...), @fﬂ'(bmdlng) =23 2 E3A, gAE UgAZE
[expressions...], {key: value... o], dX g tyaZg o], AT gaZyg o]
{expressions...}
% A2 FA1E 2" = AFSH U T 22 A7 48 g U
CARAF AR Hr £ LEE O & gl HIE A F AART FSA AFFUT B, 2001 £ 0.5 AUtk
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CHAPTER 7/

Cta= 2 (Simple statements)

SeRe St =el A9 & ool AP U ole) /9] deRo AN FEOE Relx o] shie] Fol e
S &t Bege 2 e o 2%tk

simple_stmt = expression_stmt
| assert_stmt

| assignment_stmt

| augmented_assignment_stmt
| annotated_assignment_stmt
| pass_stmt

| del_stmt

| return_stmt

| yield stmt

| raise_stmt

| break_stmt

| continue_stmt

| import_stmt

| future_stmt

| global_stmt

| nonlocal_stmt

expression_stmt = starred_expression
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B4 L (G BEAYL 4 JE) BEA 25 g PR
3} RO A, gko]l None ©] ol ™, W repr () & AHE A2 WSS 1, 23 A Y2 £2Y
= HEY Eo BEF o2 YUt (27 None D W= 23 A QotA], Z2AA T2 oW 2 HE
W= A sy,

ol=
72 THEE
WAL ol 5= woll (M dZstaL 7bd A8 ol Eg REY FEES T4 dTH
assignment_stmt = (target_1list "=")+ (starred_expression | yield expression)
target_list = target ("," target)* [","]
target = identifier

| "(" [target_list] ")"
| "[" [target_list] "1"
| attributeref

| subscription

| slicing

| "*" target

(attributeref, subscription, slicing ©] T 2 ¢]= Zeto| v 2] AHE HAA )

HYES BAN B2 (O120] Shte] TANY S5, AR Lel8 BEY FE e, FAY A9 FE
o] BE ol AThe AL /1St A L) o ghe TAEL, AXA N LER O R, St A3 AHE B BFe

Zzko] B g oh.

gL B (52)9 Fejol whet AR Ao G Pt BAlo] ¥ AAY AR (JEARE Fxy
NEzzg ol Setel ) @, /bl AR L HEH 02 of Y SR ok 31, 15 0] SukEA) opIA &
Aska, gle] Wolse] A 4+ glow o9 & o 5 AFUTh T FEe] FAFE 7T 2A
e ol 952 1 A B Aol A FAAT (EEF A5 AL HAN Q).

Lo

AAE BN 22, BB BeAd £ Qev %Y 5 AT o B Qs AL Be 3 2ol
A7 Aoz QA
« B S50l (AE Ao s 25 So3le) AnEs d4x7 e stute] Bl old A= g2l tidd
g0,
o 23X o AAE B FFo e Bl s 22 7o FESS AT s olHEHEClooF
Skl FEE2, 45 L 2fo R, st Bl g vt
- B2 FF0] o 2 2|2 (asterisk) £ 2ol 2 <1 BHA, “AERE (starred)” BFZ o] 2L & H Y o}, Skt
£ TYSE: AL Hol % B B Lot BAel £u ot 4L Are] GRS AT
o) Eje] o] o) o} FLIh, ol el Bo] A& FHEL, ABA] QL EHO 2, ATLE Bh ol Lhe &
A5 AU ol Elel e A2 G B e 2El= B Hol he = B AEe o9 v
OlHZ B UMA FHEE F4E 2lAEVL 28E Bl thdE Ut (o] lAEE Hol e
S ENEN
YA GOR: AAE B B ho L B9 £9 0L 52 FREL ABE ol H el ol
Aobot i, FEEL, ABAA S ERO 2, o HHAS A AR Uk
ShLbe] B0l Hl e A7) Q)2 b33 o] AT A 02 Aol
. B 0] A8 (o] 2) |
- o]0l AR T= EE Q= global Y nonlocal B9l 53314 ¢god: 1 o]&52 A
A ol B4 AR G 2F Uk
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[
s
bl
rlo
&
i
=
19
)
l(i

F7Vol Y nonlocal o o8 AAE L QF o] 2 Z 71| A

[
2
al(f
2
e
)
2
30,
>k<1

=22
Caling

HAUth o] A2 7|&0 dAH | A AA 9 Fx 35700
2] 7} vhd = 1 5} R} (destructor) (ZEX JTHH) 7 EEFHEE

O g,
R

Jo [0

o
NI
T
in)
o 1o
SO ]
o o(&i _r‘g

olve) EEA e FHUD. AL B A5 o=
l“OWTwﬁmmrﬂ%ﬂ%HQwalﬁﬂﬂ$ﬂﬂ
Ut g YS 38 4 gutd 99 (X% AttributeError

2
fm
Ac)
Sl
fm
ut
)
N
uli
=2
o o
K
k1
JHU

o,
XN
=
S
[
i)
kL
ko
rlr
2
&
{117
lo
‘E

o 4y
o
>
SL
i
é
N
~
é‘é
[
ro
o)
ok
[_EL

=N
22 (o
S on
& ofn

0_1_4 3594

L
iﬂﬂm
[> mgﬁl
(L ko

EHH,—ra X7P7‘°

:L 0% 7 =
EYREE 7MoY, 2 Ao ooz Af

[ N F g

@ oo &

[m 2 o> [

o
zl
i 1,
o
rE
=3
re
1>
o
mlﬂ
)
[>

X = 3 # class variable

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

O

]propertY() 2 W50l X = 2 9 E] (property) &F 22 tAIHE o]ERHEC 28E I

ol qEAFHHoIH: 2ol Sl Zetejm 2 A4S FS FHUT BI2E Z22) 7hA Ald S
v (dAuE 22) Wi AA 7 debo gyt 28| v, A H AT HE @4 g U

ME (22 20 hd AL AN, A8 2TGE S Ao ool GuIT g A
of dolb e ASde ALs) dolut e gol o
&1 ol AR % o doiokn 2 AT e ad s
TR 229 ® Adzd B3 e At Al BEe 37
7

5[:

D%FNH“/“MEV”’)UH‘ AAE, AE TP E= v 3 <] %P%i% = 301010]:5};,
I NE 2IHES AA o vjF st 7l/H ol e e F R 3Tk ol 22 AH%S
719 71/ e HAE = A, (B2 3] ?17P A A e ) A AR e ALY
AsU

2L R AR AL, AAAAR _ setitem () HIAETTEH
lo] Setoldold: Fxo] zetolmz] 2H A9 e 7+HU (ﬂiE 722y 7hd A
ol Ut i YH = AA= 22 F A AL AA o gtk 28 v, AT 813k
SRR «l e PRUTH 712 07 Al A2 dolty. AAGE A5k Holof FUTh & % o]
Ao E7h e, Al 4/‘4 dolE vduth. 237 dojX FAFES 0 A A2 Zojyt
1 Aol °ﬂ =°17k= gkl = AFUTh vpA e g Al A2 AAo] Seto]lAE = AldaR
WS 2 g dyth 9r7‘ /\lﬂ’qéﬂa%‘f@i}‘ﬂ,% ojxe] Aol Y P = Al A2 dojgtthE

F Utk

_l:njﬂz

o By B 2N
o

é_ oY |

]

1o (O it [kl
>
g

Oﬁo l-('l rlr ol S

o

>,\1
~

ﬂ‘ﬂ7
1

-

[‘

o0 > N E [
NL_I\I

o X

;

e
e

>
i

A 9le] Joj 7 FwHy 9 7k =3 o] ‘%/\]Xﬂ,(snnultaneous)’ AL (& E0],a, b=b, a=F
HeE AU A E, ds s HeEe] Zed oo SHE dFA LB8ZH R JojLhA],
W2 EFTTF A= Z2HEEFULL dE &9, haF 22 =229 [0, 2] & 44U
x = [0, 1]
i =0

(TS SeTA o A%)
7.2. &2 89
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i, x[i] = 1, 2 # 1 1s updated, then x[i] is updated
print (x)

o] W7]:
PEP 3132 3 o] €121 91 547 *target 7%l @ 74

~J

2.1 S 2 2 (Augmented assignment statements)

FEUYEE BB ol A0 NS A AUk

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)
augtarget = identifier | attributeref | subscription | slicing
augop = ny=mn ‘ w__m | Wx_n | n@:" ‘ "/:n | "//:" | no_mn
| Ny s=n | Neog="m ‘ ne="m | nA_mn | n|:"

(WA A 712 0] T o= etolu e Alde HAAIL)

SE Y B2 (L e del Aol B 4 deUioh I HHA 550 ke 73, EL 9

Rz o 9ol Foll W ol F AN £ W F, Aol 2] 1 ARE YTk B 25 &

W)

i = S ] =
HE HUth SE HANAE, x 9] S 23 3wk 23} 31 75 ), A A 03@— xﬂx}ﬂ(znplace)
NA E =Y, A AAE e IAL el Y7 Hks, oA AAE A okE Qv gyt
At A= 2, SE UYL HY 3 3] o Aol HHY TS FFULh dE E9, ali] +=
f(x) EASNali] EXIT U, £(x) 9 S 7o, QS S, v o g T A}E ali] o
oAl F YT
St oA FE23 U5 B gYshs AL dYz i, S8 g o 9 o g2 dulk o 3
Ze oz AUtk A 2, Azt 5272 7tsAd S Y= 1, TR O W Eeol sdFHE
o] AAre Auk o] X AAba} 5yt

7.2.2 0{=E{|0| EEl CHR! Z(Annotated assignment statements)

EH O YL, RN, e ol ERRE o eH o] dR AT = e dEe EAE AUtk

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_expression | yield expression)]

Auk o o7 ] Aol H2 2 A 3t A & gE v A Yy th

2l B A0 Bst o] E S 2= AL FYPAUYRE AT Z Qo o] H oL Zho] LA T EE
ZHa EEY JEFHE _ annotations__ o AFE =], o] 01 YREE (TeFulg/id FH 49
HE o] 5& o H ol de o g h-SA 7= 9 Y e WiF duth o] ojERREE 277} H g5, &
AU EE APS AFE u ojnH o] o] Aoz AR BEo Y UL

g BHRleE 284S &, o cH oA FHAUEE AT &= AAH ol 73 A A vk A =] A
= %5Uth
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e AFZOA o H O EHH, o] 0]E2 L I AF || 29 A (local) YU TE 5 AT Z A o]

& gro] 7ol A Ak A 7E A ik,

ool 25, o] H o] ER UL (AT o) o] wH o] M e 757 Aol AR WYL 4

Fuch #@A B A Sl XA god, Az EHE HAY @e Fahedl, nhA

__setitem () o]\ __setattr_ () &2 A= ch

o B7]:

PEP 526 - 4 o] B o] 4 &
ol:H o) E e EW S

PEP484-3 3 E A=A B
el typlng 2ES

H A 3.80] 4] W A: oA o

ojdell:, (T gl FE3

E:rLE‘r IDEo A AFg& 4= Q= & o =H o] ol ti3 x5 £ 2 A5 57

Hlo] B ol 922 Ank o} vpA A = 9 Rof e 3
A4 d2) A7 FAAAM 2 ol H 7Y S U

7.3 assert &

assert £ = 2 13 of] tj ] 7] o] A] A (debugging assertion) = 4 Y 3= H e g HH A Yo}
assert_stmt = "assert" expression ["," expression]

7reb3l H e, assert expression 2 th23 S5 3HU T}

if debug
if not expression: raise AssertionError

44 3, assert expressionl, expression2 = U231 =3t}

if _ debug_
if not expressionl: raise AssertionError (expression?2)

o] 574 &< _debug__ ¥} AssertionError 7} &2 o] WA WsSS 7HeAva P Sy Tk
A FHoNA, WF A4 __debug_ 2> AREA QA AR A True o)1, A A37 2 H=H S of (BB
F4 -0) False YUt dA 8 I = /\g/xq 7= AL Aol H A7 L Y assert T HS IEE
B2 FF U olg] WA A A x@ A 2L FTEE 2FT BT gleol FsAHAIL; A2

se] Edo] 2] YR T 2P Th
__debug__ o BB YL St A pE U of WA M) e ez E sk A4 w44 U,

74 pass &

class C: pass # a class with no methods (yet)

7.3. assert & 91
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75 del &

del_stmt = "del" target_1list

AR T ol Ao ® AT obF w5 A AA Ao B HUTh DA AR AGES A she th4l, o 7]
@ 74 fl=7k g5k,

HAESY AL A HAL Aol N LERO 2 AA A2 AR Gt
o159 AA L e TE BE Y global B9 T ol Fol 533 mhek x| o]} A o] & F7HA
|59 AdL AAGUTE o] Fol A= o] 94 W, NameError o 9] 7k Aol o,
EelRE g2, Ausa g4, Setol 49 A4 L B E metolmel AH 2 AP Ltk Lol 49 AA
£ Qum oz 2 o) U £etol 2 F hASHE AT FSTUT (AW ol A2 A Eetol A+ AA 7
Yrh.

3
H
3.

rZi

201 W7: o) Aol = o] o] FHE BFo| A A WE2 ST 9 Ao o] & Lol A AA S

o 5 2k=| A QFgkuIT).

WE 9
rf

7.6 return &

return_stmt = "return" [expression_list]
return & BPAOE Zejx Ao FHA A9t oheh B4 A F A of Yehd 4 5 Ut
HAA FEo] QoW S 7ok, 28 A 2™ None &2 X &g Ut
return 284 55 (= None) & BHg fho g2 s A, @A 9] T T8 wdUTh
A%, G2 e AR Holrty]

return ©] finally L 7}R try EoA Alo]7} HoUr & wte =
Aol I finally Zol AUt

A& ol g 5ol A, return B2 A J @ o E 7} Byt 22 718] 7] 1, StopIteration 9 & & 4o Uth
return 2ol A FE = 7H2 (JTHH) StopIteration 9 "“"421—01] o122 AFT o] StopIlteration.value
o= el B E 7} H T,

H 57 AYdoly &FoA, ¥ return ¥ HE7] AVdEdHT S €81
StopAsyncIteration 04]94% doAYL HZ7] AY Eﬂ ol oA, vl YA B return S

eI

7.7 yield &

yield_stmt = yield expression

vield-t-2 yield 334 3} 22 u 7k JF5 YT B 5 Shyield 23 Ao A B Q2 3= ZS & A Fsl7] 930
yield 2& ALYt o & E9], yield &

yield <expr>
yield from <expr>

2 o3 2 yield 294 4 EH F5dUT

92 Chapter 7. Ct=2(Simple statements)
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(yield <expr>)
(yield from <expr>)

ko

yield £8 47} B4 AU e o] 8] 42 9@ wj v A48 31, A o] ¥ F4] mheiol 4y
B4 Aol Auk T4 vl A o F B4 B HEES SHE vl yield B AL B AToR
%

Huoh
£ a8
vield 9] 5o tgt AA| AR AFFE2 U= 32914 (Yield expressions) A A& 2318 H Ut

o},

% o

A
=

O{NI r‘r‘

] | |
7.8 raise &

raise_stmt = "raise" [expression ["from" expression]]

EH o] FoARXA| ko, raise & A 2Tz A A E npx g o 2] & thA] dogyth A 23
zof| &3 o2 7k glthd, o] A o] ol Y A %El 7] #13] RuntimeError °ﬂﬂ £ dogyrh
OZR YO raise =9 AAZE, A
AdrEsojof UL S, o] A
[RR=

o 2] 9] & (rype) < o] 9) AAEALY FE| AT, Fh(value) S A2E A A YU T,

Efolad] AR BHE o7 dojdul] AF5 02 WrEojA 3 2 7] 758t traceback_ O EFH
AEFHYTh o33 Zo], with_traceback () o2 WA EE AME-3HHE, 9] & T3 Edo]Aw
AR AL T & 5 JdFUth (B2 dg] AaElAE S FEd, 2 AAGgoZ EF o]

AEFYh:

I S 73Ut} BaseException & A B Fd2y
% o uf AA} glo] FeH2Y AAHAE RS0 A AHSH

ﬂﬁﬂﬁ jﬁ
[y & FIF

Kl
mhﬁl

1>,

o

ﬂl.u_lx [m
o,

mlo m]o

raise Exception("foo occurred") .with_traceback (tracebackobij)

The from clause is used for exception chaining: if given, the second expression must be another exception class or in-
stance. If the second expression is an exception instance, it will be attached to the raised exception as the __cause_
attribute (which is writable). If the expression is an exception class, the class will be instantiated and the resulting excep-
tion instance will be attached to the raised exception as the ___cause___ attribute. If the raised exception is not handled,
both exceptions will be printed:

>>> try:
print (1 / 0)
except Exception as exc:
raise RuntimeError ("Something bad happened") from exc

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

The above exception was the direct cause of the following exception:
Traceback (most recent call last):

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

o] el 7|\} rinally Bol|A &7} A v v AY S o] FA G2 A-Z5 Ut A o 9] 7} A
o|2]9] _ context_ EZHE=Z FEIFUTH

>>> try:
print (1 / 0)

(THS sleTATol A1)

7.8. raise & 93
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except:
raise RuntimeError ("Something bad happened")

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

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

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

o 2] A= from Aol None & A QA BAH L2 FAAL 55U

>>> try:
print (1 / 0)
except:
raise RuntimeError ("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

oolo] e ] e ARE of o) A LA 5 9T, o2 & Aelshe Aol 3t AR E iy & A Mo
4tk

WA 330 A ¥ 7A: o]A| raise X from Y o|A] Y & None ©

WA 3 30| 27} o] €] & (exception context) & A5 &2 A

2]

qy
1
it
°
e 2

__suppress_context__ o E

7.9 break &

break_stmt = "break"

breakt BMACE for huhile Fxo| S AW tehd & AFUTh AW 1 22 k] B

A2 FYo FHAA = sy th

71 7 kol A S E AL Qe FZE S50, 1 F 2 7telse A2 22 Jvhd AU Ut (skip).
for 27} break 2 285 W, FZ Ao] el L AR\ S
o]

break 7} finally A& 7} try oA Al
I finally o] APyt
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7.10 continue &

continue_stmt = "continue"
continue & ¥YH LR for Y while ol AN Yepd & g5yt sHA|RE 1 2 qhe
G5k Fele Gelol FAT AL ddth /b Aol AT Qi LTS Ao 22 Yol S
BHEU T
continue 7} finally AZ& 7F try oA Ao 7 Bl U= & RIE = A9, T FE Ao E2 A A6}
Aol 71 finally Ao] A3}

7141 QI E(import) &

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])*
| "from" relative_module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*
| "from" relative _module "import" " (" identifier ["as" identifier]
("," identifier ["as" identifier]l)* [","] ")"
| "from" module "import" "*"

module = (identifier ".")* identifier

relative_module = " "* module | "."+

2 AEE (inport) Bol $4% ~mm0) A9 o & F70] o] B0l L} o] BES He Tt}
Aol (FEE 28 A MY B 3o, vpx] 2 Ho] HE Y A E Fo o) £8d AAH, F
GA= ol ¥ 2 S3E Yt
A0 B, RES B0 R ESH A% AR AL AL A28 o Sl AN o} A s A7 o}
=, dZEE F =AY TFY WIS RESH YZE A 2H S ALEnpo|2st=H AHSE 5 3=
2E ol B AE AR deut
SAA RENAFTHLE ¢l EAXY, A 7R F st YO A o] F F ol 27hg Utk

. 25 ol Aol as 7} 28, a5 Hol 9 o Fo] ATET nE 4 A2H T}

. TFE o Fo) AT A 23, ATEH £ mF ol A4 BEW, RE o] Fo] YT B F B

FxE AY o|F Fo| AZF YU
« AXEE = EEO HAO BEC] ot g, I BES 2= A 7)1 A 9 o5 ol /4 7]
Ao R FrE A o] ;‘Z—Zl'oﬂ AZFULH d2EH BE2 AFHo|7| Kt &3] F+3d
o] & (full qualified name)-& E3 HAA| A T o oF It}
FronBL oF ) BT AAE A TH
l. from Ao ARA RES 11, x50, B85 H 27|33 th
2 import ol ARE AUAE 22t )
L QEed REol 1ol Fe o= REE AREA AT
2 9oW, Tojg9 AN RES JEERE AL AT S O YEEH RN LolERES
ThAl 2 b
3. JEZHEZI S AL X oW ImportError & 4o 7Uch
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4. 29A) ko, I gholl ThE F27E A o] F F2ko] AAH =), as o] EAFA AT oA
AR o] B AL, 1A Show o BT HE o] 2L A HUTH

ALE 4

import foo # foo imported and bound locally

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

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

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

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

HYAEY 2L 28 (+) B uHEE, REA 428 RE FA 0|50 impore Fol $3@ 27

A9 o] F 7kl A AR

BEo AoH F7 o] 5 (public names) & ZEY ol & —70'—71}01“1 _all__ olgt: o] 2o W= A A

AR Aels) e, 2499 N uofof s, 1 25 o) B9 SAY Y= ol SR Y

_all M AT FES EF FHE AFEH L NEA] LZHoHOFUMD‘r all o] Joj= A ¢fow,

TES I8 A TASE o5 5 0E EA ()% A AR S 5 E |50 EA% A5 0]

Al SAPLAAE E Aok UL, o) A9l £ 82 A ) APL AR P BEEE 3

£ AL PATE AQU 0F 2 BE 0| JEEFT AEIE ol B ) BE).

AXEQ dId=7l= FE] — from module import * — & BE FERAAULFSI UL Sd4y g

Ao o A AFR3E = A]|E & SyntaxError & 4o 7Yt}

YZXEF HES AT o 25 Af o] (absolute name) & A T &+ F Ytk ZEO|Y H 7] A7}

o 71 A ol 23w, 22 A9 A7A Hel e 2 1A Ol%% AT g glol Al dx2E

(relative import) & & 5= Q5 U fromF o] A= A7 AU B8 ol ol o=, J&43 o5

A7 stA ai= FA 7| A A= Erkt 74 2] =et7bof k= l AT stk e A2 o

EEE AR Eol Srfste BAANE RYUG, ToA) AL Yoo 228 ASH Soble Ag
=

3k Al A B T Ao STk 2204 pkg A Ao Y= REOIA from . import
mod & AP35, pkg.mod & _—TL_E ]— HAYt} pkg. subpkgl QF|A] from . .subpkg?2 import mod
A8 51 pkg. subpkg2. mod% AZESHA Utk At dZE &4 % 3| 7] 2] o] dEE FHo
sl dssyth

Ir m{m

ZrIdREELS SHOoT AAFNE= SR ZZIHAES X Y57 Y3l importlib. import_module () ©]
Az ek

ol 2} module, filename, sys.path, sys.meta_path, sys.path_hooks & 7ZFA} o|H E import & A

AUt

7111 X 2

A F (future statement) = A3 L) 7F EQ T RES EF T EH ol NS AHEalA FAatdste & wtes
2| Al o (directive) A Hl, L 7]-5-2 w2 ol S A= & T Ao A FFo] 5= A YUt
FAH R 2L dofof A 9 WA SYH el HAL ol HOR AT A P HEL
AQUTH 7 7)1 5 0] BFo| HE W E o] Ao BE B2 A 752 83 5 JEE s
future_stmt = "from" "__ future__ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] "™)"
feature = identifier

FA £ 259 AY Aol yetok Ut FA4 & ol 2 5 J= E2
o« BF =2 E ¥ (docstring) (1T}HH),
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The onl;

~<

feature that requires using the future statement is annotations (see PEP 563).

FA FA T2 T EAIHE 7552 A3 FolA 3o o3 AAFHYTE o BEF
o] & absolute_import, division, generators, generator_stop, unicode_literals,
print_function, nested_scopes % with_statement 7} T H Ul o]AEL JojEld &

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

FAEL AR E Asted Aol AAH 7 AUk WA FAREL o ujo] B I WAL FF e
2= A4S B FAFULE A 7150 SR A g 2 ol AN Mg BHE EYoh F92%
7hsdtd], o] A9 Aot RES UEA T+ st W 2HSS AP A F o2 v HA 5
RS UTH.

Wz uih, skl el o) @ 7)% o EE o] o] YA L1, vk FA) £o] AR o /)5S e
low Astd A4 o2l g doAun

AHAJN A ANZY e b2 dZE FS5H 25UTh % 285 __future_, $o] AP ot
UL, 74 o] APe = Aol tHd PHe® A EH YT

Fujze A AE NP EL FA £ 98] B4 AL 7550 g At

o) & Bl o} A% S8k Fo] gl 23 ok Firt

import future [as name]

e e aai%izwﬂﬁa%%
Hzeg} i, AAT ATYE o] go
s AW o Fol AR L o3 Aol

] ®17):
PEP 236 - ¥} 2= ] _ future__ _ future_ W AU S]] )3t 2 22 A<k

7.12 global &

global_stmt = "global" identifier ("," identifier)*

global £ @A I B AR 45 AAYUth HdH 48250 4G o 45
Syt global A A
st e B gY

3t

of

o]
$1 7]+ 84 ¥, global flo] A Mol g

B0
o r|r

rre R
&2
o
By
Jo
2
9
4
£ Of
=
18
fifo -
_}l_‘
iu)
i
4

r_E
X,y
58 T,
'\h
@]
N
-{m
[k
N
9
o
N
iy
&
[»
)
b~
Q
0
o
o
Lo
SL
4
o
=
o
e
[

[e)
=
global ol UEH o] 552 34 w7}
(import) &, ¥4 o] = H o] A

CPython implementation detail: d
& otA Dotop st=d], njef o] &
—‘E HASR=S

A ¢
°%ﬂﬂ%%ﬂ%$§%ﬂlﬂ°ﬁwPiil
AT AAFAL 221 v o ¢lo]
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o

o
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rlo
fe Jrr

A global 2 3hAlof] = A A| xHdirective) JuUth global 3 22 Al H el 514
o}k 53], W exec () ﬂ"i = BExgoly F = Ao £3H global ¥

SE B Eoll UL 4 07, 18 EAUe] £ = A R SR L E

=
Foll e LA ?%’Q‘/]"/} eval () Fcompile() TTE=E U}X]—7}Z] ol .

[
©

bl oo 2
o it ‘{N
o £ b

nk

]_

[ > (1 hu

R o Ry [k
2 oy = 4
3O, iy

1

loba

M o X

Q

7.13 nonlocal &

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal —‘?«% Bz R
7Fel 7| =5 etk o] A2
durch o] 42 F&3td 2
Gyt

nonlocal %o 4gH o|2E5L, globa = g,
AZd == 7HeEl Aokttt (A o] ojl AF Lo o] 2 of vt ‘}%Xl”éi‘f%}ﬂlé@%#%iﬁﬁi}).
nonlocal ¥ol U= o] 5L A9 A3 xo] o)n] A5 AAEF A A doloF Futh

o B

PEP 3104 - u}Z 237 30| QI o] F ol gt AA XA nonlocal 9| 4.

=
=
S, © 89 78 Sl A4 1B S E A AARE
=AY (2F) 2R Z o] A Y 23z kel Mol AADL % 9
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CHAPTER 8

BREL OE EAE(Y 2155)S TR oW Y ox I e BRES) Ade] 9L FAUA
oL el EAT 0, A ERES BT L 5 /e AT, QAo BgrL oje] 2o
A4k

BT 25 B cry & ol9) A
Fwlow 2759} se] g Al o] 4
31

al
f
[rt
>,
=
ol
3
39,
oy
o, it
L&
A
v
%
+
1o
mjy
>
o,
lo
A
o >
Mo

I
S
[
z
&
fu
=y
ox,
it
iV
=
[
Y
RSt
i)
M
L
N

S o Sl
i)

S Mol M QL i
rlo o3 rht x¥, T ot

’if testl: if test2: print (x)

oA AelEgo] E2Eth AotA dFeA, 53 22 oo, print () TEES EF

T3l i q
AP A o= FuE A3E A kU the Ao o8 oF gy th

’1f x <y < z: print(x); print(y); print(z)
2 o5k
compound_stmt = if_stmt

| while_ stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

| async_with_stmt

99
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| async_for_stmt
| async_funcdef

suite = stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt

stmt_1list = simple_stmt (";" simple_stmt)* [";"]
85 ¥/ NEWLINE 02 Huommm7klﬂ 0 4 ol F5el of gtk ok, A e et
A2 Aol 4 EFS AIFAZ e 7IHER A FSH 7| o foll, 53] fltke A= F5A L (3
oAM= FTHE irFol EAQ2T] ﬂ Ae 87 do =N ‘v e (dangling) else’ AL sl AU Th.
BT A8 oheol 01 BB et BY #AEL 2 4 Urg) 2ol FES T

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

ol H= AL A w7hA] BHAS] Zhe s At R LA R B3 e A9 ES AE gt
(4 AR Aol = =2 ALt (Boolean operations) A4 BA Q); 18 thx 1 A ES Aot (2
Aeif o v old REE AYPH AU gho] P A A gdFUth. e @450 AHlold else HO
29127} (9lehe) A U .

while Be EHA 0] Fel Bt AW S wE o A H YT
while_stmt = "while" assignment_expression ":" suite

["else™ ":" suite]
AL EAA L MRz YASL, FolW, A v 29 =S ARFUTH EA4 0] Aol W (SR
ARAYL = JdFUhH else o A2 EZF QM) AdqH 1 F2E FE5FYch
A AA AR EN N A& break B else DS AWFA 1 FE FRFUH R AA 29 =4
AP = continue BL A2EQ Unx HES AVH 1 T3 A AALR Zolzdyth

for B (BAY, FE, U2E ) AW2 B TIE oY R A9 845 oleld o s A4S

m.n

for_stmt = "for" target_list "in" expression_list suite

["else" ":" suite]
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A 222 3wt o]l LAYt olE 8 E AA 7 vpetok Ut expression_list & A3 =E
olElg o] B 7} = ol AUt 2™ thZ o H | o] ¥ 7} Al F ot FEuith olH ol H I EHFE AU E,
AEAF S MY AT =80T 7 FEo| Ue] FE A4 (U 2 HAL) O A EZof
dd o, 2 EZFARG U FE50] 235 e o (o] &l o] 7} StopTteration o9& 422
ot RIAI AL A5 SA HAAF YT, the else B A ETH(JTH) AAH T F2 &5 FTHFYTH
R A 2o A AT & break B2 else D2 ABHA %7 F2E FRIUG A WA £ EA
AR E continue B2 2929 oA REE AR T 0L B2 Yol A, B =l gled
else @& 7t}

for- 22 67 B52) WsSo] AT for-FEe) 2ol 4] o] R0l AEE EFHA, 2 wo

[
o
td
—r
oy
2
off
T
v

A A %

for i in range(10):

print (1)
i=25 # this will not affect the for-loop
# because i will be overwritten with the next
# index in the range
B 259 o85S 2xst FRD W AAH A GA T, AALT vlol Yrhe, Tz o5 A5 o]
Ao 2 5 dsUth I E: W &5 range () © F 279 for i := a to b do & &FE
FU et A3 Ao B olHE S8FUTh odlE §°], list (range (3)) € Z2E [0, 1, 2]
= sHsY
i ARt Fmo] o3 48w v 23 Fol ALHUTHEI AL 24 7hu Al 2o A o,
7% B AE). thgel o @ G5 o] AHEAE FAE W AL 7L A 31, 7} o) ¢ o ATk F 743
t} o] L E 7 Al A2 dolof] Rdetd R 27 FRFUTh o] A2 R A ETE A A 20 A A (=

o] ofm] the 2 WA} 5]
B oz Az FB2 45, AA)
3 o SR A A Futh o] AL Tokek Mg o]0 A 4 gl

for x in al[:]:
if x < 0: a.remove (X)

84 try =

try 2228 25 e o2 A2 71v A (cleanup) L= & I & EFE XA k= o AHEH YT

try_stmt = tryl_stmt | try2_stmt
tryl stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

The except clause(s) specify one or more exception handlers. When no exception occurs in the ¢ ry clause, no exception
handler is executed. When an exception occurs in the t ry suite, a search for an exception handler is started. This search
inspects the except clauses in turn until one is found that matches the exception. An expression-less except clause, if
present, must be last; it matches any exception. For an except clause with an expression, that expression is evaluated, and

84. try & 101
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the clause matches the exception if the resulting object is “compatible” with the exception. An object is compatible with
an exception if 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 A F o] = AL A v X H A] gFod, o9 A7) AL =
RhoFexcept 2] S| tiofl 9l= @AY g2 & wl ol 2] 7FEA s, o] 227 %‘&‘%%iﬂJ_%ﬁ’%}
T 5 & 2E A A °1]31°ﬂ o 3 7‘*}7}/‘1X‘9‘4‘>}(try% AA7E A E e 2oz HFFUnh.

] 2] =] = except B o] HAE W, &)= Texcept Aol = as Z|FE (ZFATHA) FHoll AR H g3 o 4= 2
except 2o AL EZL AP FHUTH B E except 22 A8 7153 EE5S 7Aoo gy Tth BEFo] Zof = &5d
try & A A ] F oA dubgd A& o] AlEH Utk (0] 22 Z2 o9 thsl] F Y FHE A= 77 ‘211,
of| 2] 7} QbE X ] 719 try Aol A LAY T, v A 8] 7] & o2 & A g shA] A "k 5ol gYth)

97 as target & AN THYE W, except A Zol A AAF U T o 2L uhA

except E as N:
foo

7 ol @A W = AT 25U

I

except E as N:

try:
foo
finally:
del N
o1 21 & except 8 o F234e] 1l o] 9 & T o] Fof o 93 of Fehic E L. o2 A 7B o] i, 2
Zol ARE Ego)2mo 3, 28 me A3 A2 23S YAA ohe Ahil A A7 Dol ur] A7tA

D =g BE G WSEL FobF ) WEY Lk

except 22 2 EV} A= 7] Hof|, o 2] 9] FAM Y&o] sys BE AFE =4, sys.exc_info() & F
S AA AT 4= JHFYULE sys.exc_info () & ol S, o] AAE A o7l =2 ae]o] o] oA
AP =R E deFs Ed ol A (258 A5 & BALR) 2 )RR 3-F2S 85U sys.
exc_info () ZEL dYE A3t U‘—’FE—‘:}H E:ﬂ Shuf) o] A groz B Yth

"gak 7Vsdtelse A2 Ao E&5 0] try A EE WA Y7L, o &) 7F BABSHR] ¢4kl return, continue
£ break o] AdE A o AAFHUtTh else oA TS o 2]+ ool Y2 &= except ZoA
iialﬂ 2] g5yt

finally 7} 29, ‘A (cleanup)’ A 2] 7] & A AT UL} except else B XA, A try Eol
997Uk o 259 ofE1AA A A2 Aol R, 5] A4 AFH k. Finally B0) AT
kel 2 4E o9 7F Q9 oW, finally 29 ZojA D}/\] WA ZITh finally Zo| TF2 oo] & do 7| W,
A AE o= A o229 ﬂ‘f—‘lié(context) 2 AAFH Y. finally o] return, break B+ continue

2 AYsE, AFH o9= HH Yk

>>> def f():
try:
1/0
finally:
return 42
>>> f()
42

finally A5 AYPste sA A9 s 22 a0 AFH A b5
't o9 E dovls finally Aol YA ok B o= & 2oz ST I A o9& dlxe] Ae deofw e A TEYh
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try-finally 9 try 28] E A return, break, continue 0| A=A ul], finally Z2E ‘Y7t
doj” At

Sh=o] W3t 72 upx| o] AP return B E AAFUYLL finally @o] A A8=E 7] wj &9,
finally oA A3 =& return Fo] G4 vpA| 2o A= &= Zlo] HUth

>>> def fool():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

o 2o Be 27ho) AR ol o) Aol A e 5 AT, A28 Ao 7] A raise B AL Ao
Aot A B E raise &AM A ZHE 5 5T

A 38014 W7 3Ho] M 3.8 o] Ao, Finally ol F& BAR QA rinally BN fE A ke
U,

8.5 with &

with Be B AP ALAE HelA (vith & A 2E o) AR WAL A HNESR
AL B tryexceptfinally g NEE AL A ANEE 5 AL

with_stmt = "with" with_item ("," with_item)* ":" suite
with_item = expression ["as" target]
ko] “item” & AHGBHE with B9 AW L b33} 2ol AP ek

1. AdAE #AE A7) A8 AdAE 234 (with_item ol 0] expression) o] ZH& T3 th
Usoll AHgsH7] el AEAE #2jAe] | enter () 7FREEHUTH

UZol AHget7] el A AE FAEate] _exit () 7ZF2E=HUTH

ALAE #E)2}9]  enter () WA EE TEFThH

withEo EbRlo] & oW, 22 __enter () o] ¥H8 & AP th

A

i with#e __enter () WMAEZFOIY ol Bobgre m, _exit_ () 33 5EBS
ﬁﬂwq e, T ok ok ol S, 5512 ol 4 ol Y8 A 2ol
AFH U o}l o) 69712 Al 8.

6. =927 A g Lh

7. ARAE Bl __exit () MAEE BEPYT 9t A9 FE
29 B, g 2dolamo] _cxit () o AR AP Th 137 $0W A] A2 None
FFgurh
297} o9 R o] SEEYT, _exit_ () WAEO] W gho] Aolw, 1 o) & thA] Do)
T gk gho] Aol W, o 2§ A= w, wich ¥ Hol o= BFow AHL A%

N
il
i)
ki
Jh
=
il
o X2
v
gE
]
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2 ETLA L] o]9)o o] FE FEHY,  exit_ () o W FE FAHIL MG TR TF =
A Ao A A E ALSF T
e 2e e
with EXPRESSION as TARGET:
SUITE
v o 2 the 3 5Tk
manager = (EXPRESSION)
enter = type (manager).__enter_
exit = type (manager) .__exit_
value = enter (manager)
hit_except = False
try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
exit (manager, None, None, None)
S} T B B FH, AYAE Felrbe wich B0l FHE AW AP
with A() as a, B() as Db
SUITE
oue g o5 TS5 Fth

with A() as a:
with B() as b:
SUITE

HA 3194 HH
o B7):

(e AEAE

Bl

249 A9

PEP 343 - “with” ¥ Ilo]# with B2 24, w4, o.
SkA O
8.6 & ™o
G4 A A A T4 AA (EFF A5 A4S BAL) B APk
funcdef = [decorators] "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite
decorators decorator+
decorator = "@" dotted_name [" (" [argument_list [","]] ")"] NEWLINE
dotted_name = identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* "," "/" [" " [parameter_.

| parameter_list_no_posonly

104 Chapter 8.
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defparameter (","

| parameter_list_starargs

parameter_list_no_posonly

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" parameter
| WxxM parameter [u,n]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier
G5 Aol APT 5 gl BFAUTh AR AR A o] 2 Fe] B o] B& T4 AA (59 A
7he st A= E 8% 2 7 (wrapper)). ©] 4 AR AAY o] 5 T3k e 2 E =], Tt
TEE ) A o]F I E ASH YT

4 Aol s Fel uirE AYFA drdch B4 229 U PP

T B = st 2 ol e Aol H @A o® AL ¢ stk HZd oy 2342 g7t
AoD ul, F5 Be) g TP 2A o)A e FRAYUTh 2 e ZeBolojof sl F% AT
AZLE A3 A & H YTh v %kol S A Al Feo o] geoll Adg Ut o2 7Y tﬂ?ﬂﬂ olEl=
FHI= B2 AGH U A& 01 E‘r%ﬁré‘%iz
Qfl (arg)
@f2
def func(): pass
o oen 5 eI
def func(): pass

func = fl(arg) (£2 (func))

A g7 QAR o] F func ol AZ2H A =t AW oE Y

Sty 2 o] e wi ) s S o] parameter: expression SEE 7HA wf, 7} 7] 2 v A g2 Ztethal
etk Z1Rgke] gl uiu e A9, £ u) oS o4 2 AR 5 9w, 2 uf v e
712 3kol A& g Ut vtk w7} 7| 2 ke 7HA |, <x 77le IFAEHEE RE WS E 7| 23S
AR FUTH— ol A B AN A EAR A e BgA Aok

4 o7t A o, 718 ol AES e AZe| N L 220 2 Zho] TR UTE o 2 HHA o] A7}
7549 uf 39 gho] F-8f 2] AL EEU}DV = “mlg] Askh” gho] AR E the A @Y o AL oldl k=
A2 53] 7|Bgro] BlaEy BV elel 2L A1 AA Y 0 B2 Tk wek gar) L AR S SR e
(13, B 2se] §2- 2, 1 23 7183ke] $AF U o] AL AWA LR e gl Aol
ofUth o] #AE 3 v 5t W 7 B O 2 None & AFE3Ha, S vitj ol A WAl o2 AAbeE A Y

Ut A& E91:

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

Function call semantics are described in more detail in section & =. A function call always assigns values to all parameters
mentioned in the parameter list, either from positional arguments, from keyword arguments, or from default values. If the
form “*identifier” is present, it is initialized to a tuple receiving any excess positional parameters, defaulting to the
empty tuple. If the form “**identifier” is present, it is initialized to a new ordered mapping receiving any excess
keyword arguments, defaulting to a new empty mapping of the same type. Parameters after “*” or “*identifier”
are keyword-only parameters and may only be passed by keyword arguments. Parameters before “/” are positional-only
parameters and may only be passed by positional arguments.

2yt A WA EFo s SR FAD AHBL 49 doc oElHER WEs ol §450 SA=Y o] Yo

8.6. & Ao 105
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W 7 3.89]| 4] ¥ 7: The / function parameter syntax may be used to indicate positional-only parameters. See PEP 570
for details.

AT ELS I RS o] & Fof] L& “: expression” HEJY o] - H o] A 7 = AHF5 YT BEE uj7)
ol H o] d& 7k 4 Y, *identifier U **identifier 3EH§7‘<}1%‘ o}, st vl
FHoll £+ “—> expression” FE Y WFE(“return”) o] = H o] A& 7H 4= dF U ©] of = H| o]
9 Shold 8 Aol o m Aol A 4 gerleh ool o) £ Yol ol v
O H ol A 2 Sk AA| 2] __annotations__ AEE|HEA w/HSe] o] 5L F)E =
9 %)\'Oizﬂlg‘/]r/} __future__ oA annotations & YEZEIH, X AH %‘7}7]—%/‘3§]—301
QYA EALE RET ok, 297 0w T o)t A%H o AR o
BB Lo 249 HE 24 2 BHE 4 gt

H&-3t7] S, °l5 R (o] 0173 A g2 T E Ve AR 7He YT o]
AR BF=], ot (Lambdas) A Ao A A ™ s %Lr/} x4 {Fﬁ'g’] Elge 76-/] =
U2 gkethe 2o Y 8HA 8 “der” F Zo]- = =
ﬂ‘%u}a o] 5ol ] HdE = 21’5‘4"/} oA 7He e A ote A 01‘:—?3]0]’& = ﬂa5}
7 FE 7 AR B A oh
E Z | A (first-class) AA| T} &4 A 9 OPoﬂfﬂ APE = “def” 2L =
AYdch FHE FellA /\}B-E]LZ} HPEL Tdef & 23
AUtk B AAE WG o] 53 A A (binding) A& A L.

I zly 3o

2oy 4> >
fa i
o er

:L;LFIO_]
LR

[«

2 2 1052 xR R

ot
> LT
© o
rlo r]o
|~> m

=2

X

N

2 >
>

flo
Y mlo

USH Ug ﬂl
L by
el

N, ol 4o w3 b
EIR
) L)
n—h_\ﬂ

RE

a2
(B 1% =(° 2 g

o

X

otk

o

4>

ot |

)

o -y [
%

© T

N

PEP 563 - o] 1 H| 0] 9] 2| A HE J7t = EI=
of o8 o] A ol Ae] A F2 2 A A3

2~ A (EEE AZ AN S BAR)E Ao T

iy
Ay
[>
o,
o
rlr
il
Ay

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" largument_1list] ")"
classname = identifier

S B = A9 7he e YUt A5 (inheritance) 52 B F Wo]x ZFe| 259 BES AlF st
(¢ 27 AFgol tisi A= vl Bt 22l & BAR), H59 4 5L gs 78 u AH S
e AR 7L F ol ok FUTH A5 BEo| g FeAL, RGO, Wo| s FehA

A

O

class Foo:
pass

soeRE5HUY

class Foo (object) :
pass
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Feleol Szt 2 wEold A 018 Ut ALY A 018 UL AL ) AR 29 (01521

912 (binding) & HA £) oA AHFUTH (L5, A9 EL U3 F5 352 2FFH) Se29 29

E7bAE v, A9z e solstA e, TA9| Ao o F Fde nEPUT T e, AS %S
172 o

o
L
v

"’41£«1 o ge 3 FEERE Ol Z{MW ol Sl AR} AZdH Yt

S vt oA A EYREZ Hou = A=, M FH2Y __dict_ o EEH YT} o] A2 ZFH a7}
WEo 2 A 5o, GO THL AEHA Fo)5 = SRS A T AH T 5 glrke Ro] FJsfof Tk
Fels YL ek 2o 8 AGA QA AzEuko| 28 4 U th

ZHlx A FrEH Y old T i A H HEZ Yo ET + Q5 Uth

Qfl (arqg)

Qf2

class Foo: pass

£ o S5 E

class Foo: pass
Foo = f1(arg) (f2 (Foo))

e ol E B4 ge Pob FHL B4 vlm Ao e 24T 1A The 1 Ao} Zel s o B

22 oo 5.9 A4 2o Aol A HE WAL 2o S RES T o] ASL AAHA T
o 5T, 9202 ol melipm WAl seic.nane - value 2 498 4 S, Belsst
AAHAOEZHE BT “self.name” Z7|HOZ ANAT 5 11, ol A o7 dMAT o JIAHA
AERREL 2L o] B9 TL o ERES ARG FUL o EYRELE d2H2 o =P FEY
71232 AREE 4= QA 7HH FEE AFS s E A2 A 2 A9E & syt AT EH E
OE7d AAE 2L A AHA MAE et LSS 5 AT

o H7):

PEP 3115 - 5}o|# 3000 2] ve} Zej A w et
g A BHY oS WA FE A

PEP 3129 222 v Zelo]e] 2] vl nd oS £/ Al
A =95 9%k

e 49 A FPO WAL, e FHavt e 2

oF, =9}l WA = t] Z & o] E] = PEP 3189

F

8.8 AFEI

B A 3.5 7}

Sgelanite) A WA FAor SASE FAY AHES 108 370 __doc_ FEOR WAH o] Zehre] SAEd of
gyt
H
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async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 async for &

async_for_stmt = "async" for_stmt
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async for TARGET in ITER:
SUITE

else:
SUITEZ2

gude 53 s dUh

iter = (ITER)
iter = type(iter).__aiter_ (iter)
running = True

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIlIteration:
running = False
else:
SUITE
else:
SUITEZ2

o ARA S W82 aiter () & __anext_ () R FYr}

2 ¥ 340] uhy] Bro A async for B A}2 3= 2L SyntaxError YU th
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8.8.3 async with &

async_with_stmt = "async" with_stmt
05 7] 2 A E el 2} enter Shexit A= ol A AL AN FAY 5 Qe A AE Felg e

S 22 A=+
async with EXPRESSION as TARGET:

SUITE
ol 4o b B 5t
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 AA S WL aenter. () & aexit_ () EXRAFYTH
Bl 9] uiy] Hho)| A asyne with & AF&SFE AL syntaxError YU Th
1= i7]:
PUW%amwﬂwmvﬂ%ﬂ%ﬂ%i$%i%%%ﬂﬂﬁﬂﬂ@@@%%@%ﬂﬁﬁiz%L
A9 27k A gk
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033 o)A Qe eIt 2 B 7L ATk

interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

52 Bol ok ol fdslor gk A 9 o) B AT

EHE9) B2 e REAA Nl S5 &

H L
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W4 482 A5 eval () o] AHSHUCH o] o=
R RET ERS

eval_input = expression_list NEWLINE¥*

UL TAGU T eval () 9 EA4D A He
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# Grammar for Python

# NOTE WELL: You should also follow all the steps listed at
https://devguide.python.org/grammar/

He

Start symbols for the grammar:
single_input is a single interactive statement;
file_input 1is a module or sequence of commands read from an input file;
eval_input is the input for the eval() functions.
func_type_input is a PEP 484 Python 2 function type comment
NB: compound_stmt in single_input is followed by extra NEWLINE!
# NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a NEWLINE
single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE
file_input: (NEWLINE | stmt)* ENDMARKER
eval_input: testlist NEWLINE* ENDMARKER

#
#
#
#
#
#

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+
decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef

funcdef: 'def' NAME parameters ['->' test] ':' [TYPE_COMMENT] func_body_suite
parameters: ' (' [typedargslist] ')’

# The following definition for typedarglist is equivalent to this set of rules:
#

# arguments = argument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]

# kwargs = '**' tfpdef [','] [TYPE_COMMENT]

# args = '*' [tfpdef]

# kwonly_kwargs = (',' [TYPE_COMMENT] argument)* (TYPE_COMMENT | [',' [TYPE_

—COMMENT] [kwargs]])

(Th= s Ao AI%H)
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# args_kwonly_kwargs = args kwonly kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments ( TYPE _COMMENT | [',' [TYPE_COMMENT].
— [args_kwonly_ kwargs]])

# typedargslist_no_posonly = poskeyword_args_kwonly kwargs | args_kwonly kwargs
# typedarglist = (arguments ',' [TYPE_COMMENT] '/' [',' [[TYPE_COMMENT]._
—typedargslist_no_posonly]]) | (typedargslist_no_posonly)"

#

# It needs to be fully expanded to allow our LL(1) parser to work on it.

typedargslist: (

(tfpdef ['=' test] (', ' [TYPE_COMMENT] tfpdef ['=' test])* ',' [TYPE_COMMENT] '/' [
—"'," [ [TYPE_COMMENT] tfpdef ['=' test] (

', " [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
'*' [tfpdef] (',"'" [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','_
< [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT]]])

| '"*" [tfpdef] (','" [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
<,COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| "**' tfpdef [','] [TYPE_COMMENT]]] )
| (tfpdef ['='" test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','.
— [TYPE_COMMENT] [

'*" [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
—,COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| "#*' tfpdef [','] [TYPE_COMMENT]]])

| "*" [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
—,COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| "**'" tfpdef [','] [TYPE_COMMENT])
)
tfpdef: NAME [':' test]
# The following definition for varargslist is equivalent to this set of rules:
#
# arguments = argument (',' argument )*
# argument = vfpdef ['=' test]
# kwargs = "**' vfipdef [', "]
# args = '*' [vfpdef]
# kwonly_kwargs = (', ' argument )* [',' [kwargs]]
# args_kwonly_kwargs = args kwonly_ kwargs | kwargs
# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly_ kwargs]]
# vararglist_no_posonly = poskeyword_args_kwonly_ kwargs | args_kwonly_kwargs
# varargslist = arguments ',' '/' [','[(vararglist_no_posonly)]] | (vararglist_no_
—posonly)

#
# It needs to be fully expanded to allow our LL(1) parser to work on it.

varargslist: vfpdef ['=' test ]1(',' vfpdef ['=' test])* '," '"/"'" [','" [ (vipdef ['='_
—test] (',' vipdef ['=' test])* [',' [
"<t [vEpdef] (',' vifpdef ['=' test])* [',' ['**' vipdef [',']]]
| 'xx" vEpdef [',"']]]
| '"*' [vfpdef] (',' vfpdef ['=' test])* [',' ['**' vfpdef [',']]]
[ "xxt vEpdef [',']) 11 | (vfpdef ['="' test] (','" vifpdef ['='" test])* ['," [
A [vEpdef] (',' vfpdef ['=' test])* [',' ['**" vipdef [',']]1]
| 'F*" vEpdef [',']]]
[ '*" [vfpdef] (',' vfpdef ['=' test])* [',' ['**' vfpdef [',']]]
[ "**" vfpdef [',']

)
vipdef: NAME

(Th= s Ao AI%H)
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stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |

import_stmt | global_stmt | nonlocal_stmt | assert_stmt)
expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[("=" (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )
annassign: ':' test ['=' (yield_expr|testlist_star_expr) ]
testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"']
augassign: (|+:v ‘ V1 ‘ Tkt ‘ v@:| | v/:| I =" ‘ rg=" ‘ v|:v ‘ TA_ ‘
T<<= | te>=T | TRxsT | /=T

# For normal and annotated assignments, additional restrictions enforced by the.
—lIinterpreter

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)+
["else' '":' 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

(TS sl AToT A
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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: '<'['">'|'=="['">="|'<="["'<>"|"!="|"in'|'not' 'in'|'is'|'is' 'not'
star_expr: '*' expr

expr: xor_expr ('|' xor_expr)*

xor_expr: and_expr ('”' and_expr)*

and_expr: shift_expr ('s' shift_expr)*

shift_expr: arith_expr (('<<'|'>>'") arith_expr)*

arith_expr: term (('+'['-"') term)*

term: factor (('*"'"|'@"'["'"/'"['$'|["//") factor)*

factor: ('+'|'-"|'~") factor | power

power: atom_expr ['**' factor]

atom_expr: [AWAIT] atom trailer*

[
atom: ('(' [yield_ expr|testlist_comp] ')' |
'"[' [testlist_comp] ']' |
'"{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '..." | 'None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_
—expr))* [', "] )
trailer: ' (' [arglist] '")' | '[' subscriptlist '"]' | '.' NAME
subscriptlist: subscript (', ' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | ('," (test ':'" test | '"**" expr))* [','])) |
((test | star_expr)
(comp_for | (',' (test | star_expr))* [',']1)) )
classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument) * [, "]
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
# "test '=' test" is really "keyword '=' test'", but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for]
test ':=' test |
test '=' test |
'RET test |
"' test )

comp_iter: comp_for | comp_if
sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for

(Th= s Ao AI%H)
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comp_if: 'if' test_nocond [comp_iter]

# not used in grammar, but may appear in "node" passed from Parser to Compiler
encoding_decl: NAME

yield expr: 'vield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE _COMMENT in suites is only parsed for funcdefs,
# but can't go elsewhere due to ambiguity
func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER
func_type: '(' [typelist] ')' '->' test
# typelist is a modified typedargslist (see above)
typelist: (test (',' test)* [','
["*" [test] ('," test)* [',' "**' test] | '"**' test]]
\ '*' [test] (',' test)* [',' "**' test] | '**' test)

117




The Python Language Reference, £A| B{% 3.8.20

118 Chapter 10. Hx| 2H A



APPENDIX A

0%
>>> T34 A 78 vol W Rz E. Az Eol A P o AT 5 ik T oo A5 B 5
&k
e 2e AL e 4 A5
c 5027 U RE LS IS JUT W, AL o FE TEA (T, BT, FLB) Qo] ZES
JEF ), a8 A4 o] i3y Aol 8 shold =

e Ellipsis W& Ab<.

2to3 3Jr szite EJr ] X T2 H3ste 1 A

2to3 =1%F ]‘:'Eiﬂ‘)ﬂ/ﬂ lib2to3 & AlFF Y
scripts/2to3 & A& YT} 2to3-reference S H A 2.

abstract base class (574 #lo] & Fel| &) FAwlo]A Ze A= hasattr () 222 HIAY SO BEAHIAY
n B 3HA ZARE (A& 0, W4 vA =) F%, ]Eﬂlol’\e Z*/]?F}h IS AFToZH E EFo]
<R3yt ABCE 7 A B %\“ﬂii EYet=d, & 71]~6}1] RAOHME isinstance ()
2} issubclass () o o3 A2 1% %EH/\E °“41‘/}, abc BEAHAYAME HAM Q. sho]|Hofl=
£ Y ABC E0] el =1 T/P" T% 2 AE°] A5YTh A5 F & (collections.abce E%"ﬂ/ﬂ),
<A} (numbers EEAA]), 2EH (1o ZEA]), ‘?:]EE et 2 (importlib.abe EE 9 A]).
abc RES A3 A AHAI Tk ABCE WHE = 5 Th
il

annotation (o] - H| o] ) T5Hol Wl 8 SIE 2 AHEEH =
Wk 7k A A9 glo] B Yyt

A W) oo 42 A A7l AALT 5 AT, A WA, FA 2 54 L B of el o
AL 7 2 g, Ed2, 42 __annotations_ EF o]EE|HE AAAH UL
o] 7152 AW al w4 o] wH o] A, 34 o] - H| o] A, PEP 484, PEP 526 2% 314 2.

A} =
o 7|91 E AR} (keyword argument): T4 % wff A 2}7} Qholl -2 Q1 A} (o] & £9], name=) =& **
ol £l E])»%Lﬂa]gﬂﬂ‘rﬂLO]x]-, oAE = ) &
71 = 1%

119


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

The Python Language Reference, £A| B{% 3.8.20

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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Z2 IR R YT vio]E =+ .pyc Yol A Hol, T2 3L F HA AP T o

o whal 2] A S U T (A2 A BlolE TEZ o AAFFAL 9T 4 YLy Th. o] “=7F ddo]” = 7t

Hlo| E F T o tf $3l= 7| A S A3 st 714 7] A ol A A E o DUt HlolE FE= A2 T E

vlo] A 7} 71 Al A 2 2o 2 7SR T, sho] A ul Z Zhol] Qb A o] A & ekt A o] F2] ) oF
S

HlolE I & HHo]5o EE2dsEEAY

callback (%)) 2z2 ALH = 3

N

A
cdass (F2l2) AHEAF Ao AA S HE7] AT 9. %Eﬂé Foe e 2l dadaEgdor
Adste A= e I
AN

class varlable (EH2HS$) =9
TAREE AT
coercion (o] A) 72 o] F oz}
AlH o2 WS P—E—Zi.fﬁ n
Z} A= o2 ol A (FFyh= int, THE oa
137‘] ot oW TypeErrorE o fYth FolA Qo+, 53
Fow %%ﬁ‘roﬂTo%OF UL o & S0, 1F 3+4.5 3h= thal float (3) +4.5.
complex number (¥ 45) 538t A4 AAH O &390, ZE A/ AFRS} SR oz dH Y
. s Aol 6P B (19 AFDE FU Ao, $E SR L7 FRAE 2
47]%“43} gol e TR B/|HE A= BHASE 7R x]tgqq FBs 5 Ful s 2ol
,3+15. math REO] B45 WA B2 5Y, cnath ® A FY T Baso
24 3

01 a.
T34 754Uttt 225t =714 Edt}‘jﬂ 74 & FA = F5 U
context manager (A2 E #2|2}) _ enter () &}__exit_ () WIANEE AAToZN withFollA K
o= S ZM 3l Az, PEP 3430 2 T 5 5 UTh
YAE W) AYXEo npeh b gha 7H 5 9
?A rdlE-2d AFL9}HS

A A e AUAEA UL 5 Gon] AGAE W] % 5k FA4 w57 o2l A
‘?’i-?% 2 A= AJLU T contextvars S IR L.
contiguous (<) W ¥ &= A &3] C-A <5 (C-contiguous) ©) Ay EE 2 AL (Fortran contiguous) 4 W] Aok

AAR-YTLH FAE W= C- oﬂ“‘o]t‘“ﬂ ZEZALEYYTH dAD v GoA, FEE2 A2 A3}
a7, 00| A Al &l @5 Ak Qa0 AT E w2 g o vl X] =] o] of Tt} thld C-A % ul Fof A,
W2 249 AH"/HE FEE5S W@ o upA| e E A 7E 74wk e] ¥ g o) SFA] gk, 4E‘:’]’?“iﬁ—?
o A=, A A Qg 712 wke] |y o
coroutine (T F£¢) TFE 2 AHTE ¢ dutstd Fe gtk AR &
AZdANA g2 UL ZFEHL o thE2 AHAA A YGstar, &k, AN 5 dF5UTh o A&
async def #0008 F8g 4 9)\%1411]— PEP 4925 H A Q..
) &

ruin rd

= async def 207 AojE &

coroutine function (Z €l 4 T
A5 Uth o] 2152 PEP 492 ©f| 2] 3]

Qa, await & async for®} async with 7]—&5% > gst

EdEAsh
CPython 3}o]|# =2 1)

O

™ o A Q1 & 1], python.orgell A v g Yt} o] &2 Jython o] L}
IronPython 3} 242 th-2 2153} 87} & uj] §9] “CPython” ©] /\}%9 Ytk
decorator (] Z#o]E]) T2 -5 E8|F = -9, H5 Gwrapper EH S AR S Mo w A
AUtk dZ g o)e 9 &£3) o= classmethod () ¥ staticmethod () YUYt}
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Hzeole By e U Hel BUY BT B T B4 At Augo R S5k

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

z o] Fad = EAFA T G A 2 G Ut gl T o] Bl o gt o] 2pA g &2 4= A 9
<} ol o] dAME R Fyth
descriptor (A3 E]) WA= get () o]y__set_ () o]y} __delete  (

ST E A}t g 18 W, o] EeI S ol S0 1A 58 TS G 1ch, B, abE o
uh, 2 A, AHA S AR Sl a9 Sl g oA bekal o] 2 Bl R AR %;%qq 312 gk
b el ARE A0S L2 A=A S 2L U2TTEE oSS A2 ol
Wet 22 ool B A, B, WAL, 22 AL, FAL WAL, 28 WA, 57 Fehs B2
5o BE 750 7128 o 21 917 ME AT,

HaaHe S HAEEd tha AT 82 taa 5 E st Utk

dlctlonary (“/‘kll:]l"/]) °‘-4-4 71E el 0% /\] 7= A vl G (associative array). 7] _ hash__ () €
() HANEEZRZERE 7—‘.4 A7FE 5 A5k oA Al etar 5t

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dictionary
with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary containing
key n mapped to value n ** 2. See 2|~ E, A3, g1 9] t] 2= o] (display).

N
e

fy rlo

dictionaryview GAYeE H) dict.keys() dict.values (), dict.items () HIAE7} &2
== 9A4vE v-ra‘r EEUth oA 94 YE FEE "416}%7—9,"_ FE AFsted, 9 /\4
Hel7l WA o, $7h o WahE B ATHE EQUTh G4 HE BAD AER o
list (dictview) & AFR-SFHA H Ul dict-views S E AL

docstring (S AE ) 272, 9, BEANA 3 WA B0 2 Yehte 2o BHY. A9 =0t 49
W= EAE A T, At of o)) AR H o] T FA A, T4, BEY  doc S EHEER A

FUth QEEAAAS B AT ¢ Jone, AXe] APAE AT THAA FL Uk

duck-typing (¥ €}0]3) SulE AEH |25 /MR A Adsted AA S S HA b 22T 28
A WA, D] A SR ERREZF S ESHAUYASHUTH(“Q A H Kol Q2|43 #HAq
“ﬂ , 22 22th”) 538 & Al Qs o]~ 5 7015—@”%”‘1 dAAR IEE E]'UJ Al X &
g]a-zﬂ—oiyq o QNS AT 4 g5yt 9 Eo] WL type ( O]L]—lsnlstance () = A& 757\]'
£ AUk (AR 9 Bro] g o] =4 | ]/\ = Eal EEQ} T A= TJOHOFU]"/]DH
hasattr () AAFVEAFP 22 189S £ th

EAFP 3] 2tH t}= 8 A& 3}7] 7} 4 o} (Basier to ask for forgiveness than permission). ©] £3] & 4= 9l+= 1}o]
A IAY 2BLE, SHE 7Y o ERESY EAE 7HY sk, I 7H o] 8 dl9 & .
2ot whE AELG L WO tryQt except B9 E2AZ2 EAA A YL} o] HZYLSCY L THE
w0 Aojof A A} AFR-E = LBYL 28 3} th v g U o)

expression (EHA) oW o2 FHA 5 r BYA 22 0 WE BASHY, BANL IHY, o,
JEFHE WA, A4, BET 2L R EAFE B 452 40t 29 ATk B2 Be
AojelhxA 0w, BE o] PHEE EAAA AL obdUrh whiled s, AL R AT 5

o]
Qe #4 Bol et o) Eak B ol 1, £@ 0] of
extension module (3% 2&) C U C++ =2 ZAH EE 4|, alo]# 9]
Eot 4% Ag 3
f-string (f-F#}g) '£' U 'F' & Lo €A FAE Y HEES T3] “f-EAE ot 2, 29 AL
2 EHE o eIt PEP 498 & H A 8.
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file object (5} AA) 3H3 Aol h3) 5+ A FA API(read ) urite () 2L HMNEE)E Sl
A, T 2 el W, 19 AL A 045 el 26l E A G A B A B (12
Sol, 52 928, Qv nel W), 27, vl =, 55)of that AM 22 FAY S Y& vich 51 A

= 3 AF AA (file-like objects) & 2~E & (streams) ©| 211 % & YT}
"EW]E% Al 7572 51 7—‘.‘7'41501 % ‘4@ e (raw) vlo] 1 2] 912, ¥ 3 = (buffered) vlo] 2] 9}, E)
= 59 |59 Aol AL o wEAA BT UL L AAE BEE R AL YL open )
?:}—’F— £ 2 Atk
file-like object (3} 5 AA) =L A A o w23 L.
finder (}2v]) J2EF BES A =0 & Fogu A =ste AA.

o] 3.3. o] 3 2, F FF a7t A5 UTH sys.meta_path & FA ARG S v EF 7 2 ThQl T
2} sys.path_hooks I} T A&t 4 &2 A E g 3hlH.

o XA g U8 PEP 302, PEP 420, PEP 451 of Y54t}

floor division (F 4 U2 A) 714 7H7he A4 2 W ohe 384 Ul A5 vxA di2= // o e s
Sol, B84 11 // 49 g 27| A A4182_75 EHEYTh (-11) // 47}-2.75
2 Y9 3t -30] Hof g2l oF du T} PEP 2382 H A&

function (35 TEAtl A o)W ghe SeiFE o] BHE. QAL I o] 2at 7k AdE 5 gl

il o) Aol AgE 5 AFUTh WS o A= 9} T4 Fo) AAE BA L.

function annotation (34~ o] =g o] A) dr= 7 M =1 9FS gho] o] =g o] A.

Beoledode Quson 3 de 2 4RI AE S0l of YHEF A ine AAE LS
d o2 71 oL, Al int W e & 71 Yt
def sum_two_numbers(a: int, b: int) -> int:

return a + b

B4 o o] 4 B T4 Ae] Aol A BTk
o 7% AW M4 o imr o] 4 T} PEP 4848 F2 AL

_future_ =2t A4 Qe mel e o 585 A gt A o] 715 ES BHNT S Y=F
2E.
__future_ RES JEESHT I AFEY] FES A, Al 750l QA AL Aojo] F7}
$131, A FH 0] Aol 5 B 5 dE Uk

]_

M

ol
rr

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (7}4] %] *1—71) O AFSE A ok = W22 & whdehs Z Ak ol A xR 345 43 AR
82 AL FE 7 e & 7HIA FAVE S5 7 A S AE 3 FUh 7R A=
gc BEZ AFSSIA Al 5 syt

generator (AU o]€]) A1z o] E o]

dloje B BelRE B4 AW FEAY Boleu, 299 3
BEL yicld B2 EFATHE Fo) U o ¢HE %

3 o] shuba A 5 gl v,
HE AU ol8 §5F 7hel 7] A, o | EH o A& AL #l o] 8 o] e ello] 8] & 7he Yulth g 3k
ofu) 7t W& ke Ao, AT fol 2 HA BEFS gguith

st

—

5 ’ f

generator iterator (A U] & o] ¥] o]g] g o] ¥]) A& o] & T4}l
7t yielde AIA SR A& T, T HAY (AW
“ﬁ‘ FEHE 7193k Al ol g ol B gl o] Bl 7 AN EH H, w
Al X"TF}% St i g Y oh.
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generator expression (A2 o] e SR A) ol Eeol & el T HAL. £ W50} W9l & JOI S for
A5 A A5 if Aol Fo Bt AN BAA AP BTk 2R BAAL S8 T2 AT

Fes By th

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (|| ¥ 3) 22 AMS A E T2 FEo thaf] 7+ o8] 4= FAAH T SE 0
ofd o] AH§BA & ]2 S Zol s AFH Y}

A= 29 5] o]F =3} functools.singledispatch () HZ# o] 8]} PEP 443% H A 8.
GIL 7 olg)=2E) =< HAQ.

global interpreter lock (%1 °JE1 Zee] §) g Hof 4 st A vt stol vio|E T & 5 AW EF

Bg57] A3 CPyihon QB 22 B 7F AHSSHE AU S, (dict 9 2L 28 P FFEL £
A7) 290l SAALE 5 Azl ol LSS vE ol Chyton 7L LA B e}
Aeizelg A7 S 4E AL AR AHE dpaEas) ) BEE B, HE 22 A4 7

7FAFete HEAAY BE RES S8 Y
SHA T oH - BRES2, AU AR EF, ¢ %“ﬂ‘/]’ﬁﬂ*o] 22 AN AFAEJA A T4
UH%GIL% ‘E'}‘E:*_]'E% AAE IS UL =3 T/0E & ul= /4 GILS v g o

r HE FaE) “2dg =of A2 -2 (free-threaded)” 1 €] 3z 2]

s AHAia%*%aﬂﬂ% o, et me A Aol A Askrh 48] )
3R AL TAS WA B BEolA fA v o] ¥ o2 ACE

N

)

hash-based pyc (31 2] 719 pye) %5492 T3/ A3 G 22 49| HF 57 A2ke] obd A B S
Sh uhol 2 = A A B A A E o] = T T alg FasA e

hashable (3] A 7}5) Z2AA 7} A 1 ghol WaHA o= A g2 223 (__hash__ () WA =7 o3,
E A4S D F oW (_eq () WMIAEZFERFUL), SA] 7Hs st Yok 2tha Bl

5= A 7hs s AR =] A g2 ZotoF Futt
A 7S AAE gAY 7y A I E AT 5 A s, o] A5 FREo YH-F
O 2 A FE AL W E Y th
iR stojxe] EH WF AAEL A 7HeFUch (Bl2EU 941 e 22) 7hd AE oy 52
a8 g5Uth (520l frozenset Z2-2) B AE| o] EL 159 2 459] d|A] 75 w1t ) A
7VFegUth AR AL F ] Sl Aa"a AAEL 7R A 0= A 7He Ut (A7) A4S A 9
=) RE gagy v aE T, A S id () 2 BE BSol F YT

=,

2.

IDLE 3s}to|#-& 93t 53 73t 37 (Integrated Development Environment). IDLE-2 3}o] %1 9] 35 wlj 322 2o
el = 71249 AR )¢ ez H & YUk

immutable (B¥) 139 < 2t= AA. £ A= 4 £4F, FE22 2dFUTh old AAES |
e 5 %i%‘%ﬂk M 2 A A A S whEoloF Futh MekA] ek s Al ghe] o oF sk

oA T2 Fde FUh dE Sol, 92l 7.

import path (¢ “E. AZ) A2 71030 7 AT E T REL 27 Y A= ALAE (EE AR AE
‘31)«1 = QEE S50k ol F4TY BEL ME ays.path 258 Suth 54 A 1 3 7] 7] 2]
Rn %E A7 A2 path  olEERERRE L £E A

importing (Y £¥) & 2EQ sto|y Z=7tthe REY sto|d Z=NA ALGE 5 AEF st At

importer (¢ EL_EJ) B85S 7= ot 2E &7 % st AA|; F Aol 9kl H oAk =T AA Yt

23 g, e zele) ZEz A FYH E
QS S, Ao AR AAE B 4 Sl e 2205, 27§19 UA pychon® A BHAAS (
FES] Sl 4 4SS A% 5T = . A ololtlel & s s 4714
Solthi & vl 28 @ Ut (help (x) § 71314 2).

m{m ¥ o
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interpreted (QJE]Z 2] =) Hlo]E T & HAupdH Y &4 7ol I FEo] 38 A 7]= 3HA T, sho] A2
Autd Adoj7botet Az glg AdofdUth o] AL YA H o2 A 51d & WeEA FIE 5\_’\
LS AP ART = SdUth T =230 F o A3 A8 7= A v Az g H
Adoj+= E% %‘JJro] MO}ED}%}S MY A F718 Zt5 Ut U838 T BHAS

interpreter shutdown (€] Z2]g] £ 8) %— glets @ S WS v, slo] A QA Ze|El= EHSE A 7)o A
Yote=d, ZECIU o8 7HA 583 FREL L REITE Y =) Sla=ggBh=
w3 R R A = 048{ H S E ok AR AF A 2] 313 ALt weakref ol QlE T =S A S
AIZAIZ = FUTH 8 A7) 5o AdEE FEE Y3 952 W 5 =, 220 o] &35}
= A Eel H 7]%5PZ] A F A7 HEYUTH(ES o= gholBy g Ry A FXEHYUTh
SlHzZEH 82 F£H Y2 AdYFE  main_ BEECIU2IHEVAYPS ZU+= AYYHY

iterable (°]E]&]8) @ ES o 3P S E 5 A= QA o|HHEY 2= RE (list, str, tuple
Z2)ANAA PE,dict T2 RE U AAXFE, 9L AA &, __iter () YAAXINEE 73
3= getitem () MIAZE HNA FYst RE ZFH 29 AA =] A5

O HEL for FZA AFRLE F J AF2E Ho 2 3= tE W2 X (zip (), map (), =)
AHEE = AFUTh olHHE AAZE WG T iter () o AAE ALHH —"’—7“1]-4 o] Ej & o]

EHFUh ]°lE1?—ﬂ°lEiL wed A= J@ﬂﬂ%%"&%f{@qﬂk olHZH &= AHE T o,
HELiter() EZES7H, olHelolE AAE A4 v 28 = 5 U for 2 ol AE< o9
T2 thalsiA Z}EOE’H-rftﬂ,T:% e ¢ olHE olHE FHots olF e W E Uyt
olEl g ol E, Ald X, Aol H & BA L.

iterator (o]E]#|o]E]) HolE Y 2EZH L A dE= AA. ol E @ 0)E]Q __next_ () HAZE vrE A
2R (xR T next () & AR 2= 0] Y FEES Aoz EeAFh o of
Ao ol 7 gL ul= ﬂ]/‘l Stoplteration 98l & €2 7“41’4-. o] A oA, ol &l o] H AA =
2RAE 1,083 BE _ next_ () YA E &L StopIlteration 2 & thA] €2 7] 7|9k Yt}
o] Bl &l o] ] = o] E &l o] E] A | ?‘Hﬂ% EHFE_iter. () MIAEE 7HE Ao 875 7] w7, o]
B o]E & ol Y Eo| 7| T 3tal ThE o] HHEE S WolE o)+ UREE XA AHSE = JFUTh

228 o9 = ofe) Mo ojH e o] AL AR et FEJUTE (List 2-2) Aeo]1 A= iter ()

T2 AR cor Sl SV AT oAV LI 1] A ClEi ol 1
Al et oL sk, Al o] H gl o] d ol AFEH o] m] &K o]H ol E FEF A, ¥l AH YA H
HolA v Yth
typeiter o] T ZpA| g Wj-§-©] Ql5Uth

key function (7] 34) 7] &4 == Z 9 o] A (collation) T4+= A E (sorting) ©] L} ¥l & (ordering) o] AF-&-F =
FEEHFEZHEYYD & E9],locale.strxfrm() S 2AL EZF S u=z=HH 7| &
i PR 1=
o] WY g =7 2 Aol o BA A Ao A AL Fol=A & Aol 5] f& 7] g el Ut
o] ZAEo+=min(),max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °©] A& T}

7] 45 wE dE oy Yol dFUth & £0], str.lower () HINEE Aol F
7 Eﬂ o S Fe 7] o E AREE S AUt iAo R, 7] P lambda RHACZ WS £ &
tﬂ, Ol% Ayt lambda r: (r[0], r([2]). E3%h operator BE-E Al 71H 7] & A AE
AF3Uth: attrgetter (), itemgetter (), methodcaller (). 7] 45 WHE 1 AL-g8k= o
) 3} o] & Sorting HOW TO & H A &.

keyword argument (7] 9 & ¢12p) <A} & H A Q.

lambda (""‘\1}) T2 o] Pl A= shbe A o2 A o5 e B d 3 g E s

HU

n S
30 %2,

e e

Nl

=E2HL lambda [parameters]: expression ?4141‘/]-

LBYL 1 Z ol B2} (Look before you leap). ©] T W ABIY L T Zo|L} 23| & 317 Aol A A Z ALA
2AELS AAFUT of 2ED S FAFP A H S el 3, B i r B EAZ SHA AU
05 28 = 4ol A, LBYL H2H 2 “H 7”& “H 77 kel A 225 WA 2 A8 <] dFYh
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d& E9o], ZE if key in mapping: return mappinglkey] & HAF o, 3]0 23] A,
& i\_Eﬂtﬂ—keya mapping | A A ASHH AT 5 5Tl o] H o]4p= Z0| L} EAFP H2WH &
AgdozA s dE & syt
list (2] 22) W2 sho] 4 A]712x, 1 o] Soll = 78k, Aol ek oAl 27k 0(1) o) 7] w e, A B AE
(linked list) ¥ t}= TF=2 Ao} o] v & I $-AgH Tk
list comprehension (B] A E AZ 2|3 AH) A/ ALY QAE AR EE=YRE XYsly 1 2R E PAER B
ZL7]—736]-H]—‘:Q result = ['{: #O4x}' format (x) for x in range (256) if x % 2 ==
=004 255 Afojo] Qi HREO] 1645 (On) S EFFE XD BAES WEUL if

de AgwA A5tk *Eaksh,range<256) o Qe BE 247 A2 H U
QolaloF gth 2HE B

. = NEE
= 3}9) 1:1 7]—EF,4 1/]1:]— Z]—Aﬂ?_} WS PEP302 &, A o]~ Z8]~ = importlib.abe.Loader

£ EASL.
magic method (W] 2] A=) S v A = o] v]g-A] 4 <l w523k T

mapping (W]33) 9] 9] 7] 23] & A Y8}l Mapping ©] U MutableMapping 74 o] e of 27 H
HAEZES FAE A oY A dz= dict collections.defaultdict, collections.
OrderedDict, collections.Counter & 5 4 95U th

meta path finder (W)€} 4 2 5}¢lt]) sys.meta_path ﬂ Aol B3y, v A2 I 48
Q=) shold 9 s o] 9171 A% ST
HE A2 37 L= A =S A= importlib.abc.MetaPathFinder & B 3§
Yt

P

metaclass (W€} Ze|2) 2] Feia A Fo= Fx o) F, FHa G4 e, vloja Fea
EES vt Uth HE 2 At o] Al AAE WotA FHAE BtEE A Y-S JYth gEEY
A%y z2 ey dojEL 71£—??§% Zﬂ%ﬁ‘%‘:‘r glo]l A& SHA W= 22 A2Y

a2
o

ox 2l I

lo @ g4 v 1o

weh el ol A B AAS S e 4 AFTh

method (W A=) e ue] kol ] o= & P, 1 Fehao] QavAo) ol E
MASE A A A5 (LF sels b BAH 2 Q22 ANE WHUTh T 954D 20
£ HEAS.

method resolution order (WA & A& $4]) HAE A A= R3] 5= T W& A= o)~ &
s5e] M YUTh 23 A2 A5 Sho] A B xelBo] A8 8 L2 Fe] AAIT S The Python
2.3 Method Resolution OrderZ X ¥ F Ut}

module (25) vlo]d o] 223 192 gddsl= A, REL oo go]ld AYEL P o2 ZS
ZEUth REL 2 g FAto] o5 gtol A OEE‘:Q\/]E}

712 & HA L.

module spec (5 A¥) RES 2T 3tEd AMEH
importlib.machinery.ModuleSpec 9 ¢l

MRO "[A= 27 =4 & HAL.
mutable (7}H) 7} A A= Zho] ¥

named tuple (L'l] %]E &) “na

time.localtime () T os.stat () 7} Wehe & ERelol, ole] WA ol M= FEYY T =
T}E o= sys.float_info YUYt}
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>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

AR YE FE2 PFY S D YYTh EE, tupleo) A 44511 o &
Aok Fehx B2 VY= FE %

BA =

namespace (0|5 57H HF7 AZEH &= Z4. ol 2 9V EE AP YL AAld T

(M A= el A) Et Ao, YH ol5 F7te] dFUTh °ol& —'Z}% ol %

EEALS ANYEIEYLE 95 £, &4 builtins.open Fos.open() 2 1E9]

%%‘4"/}- Esh o] 5 T2 oH BEC 4 E FH=AE £ A T

HEA 228 &Y o & £90], random. seed () E=itertools.islice ()

itertools EEl 93 q-alﬂo%go] ™ 33 Z U o).

namespace package (0|8 3} 91714]) © 4 A1 5174 5] QB o] V] 27 7] 3 PEP 420 5171 4], o]

T A = AN AR S 5 YA, 53] __init__.py FLo] e BE A4f 3 7] 4] &=
eyt

2E X HASL.

nested scope (£l 223) 521 ool 4 958 g2
ot whg ool g WRES 2T 5 YUk

o3

l

A d2 = A

=t 2o ook Utk A Y HEEL MG YR ATz 9 %
U}XQWWE, A HaesE2 A9 o5 Foll A 8131 Ut nonlocal 2 HPE AF =z 2= AS

2.

5. 2719 oA AN e, A F2gd FHaw
_ _getattribute (), Zd 2 WA=
&4 ARsUTH
object (AA]) 4E] (IEZHEY ) &
2 HF AN wo)lA FEAadth
package (3]7]2)) N H RES
71X &= __path__ JEFH
At 71 A & ol & F2F 7 A = HA L.
parameter (W7l ) 3 (B WA E) Foo A 47t bS5 e A (EE oE A AAE) £ A
Aot ol 5 B2 JdEE. oA /7Y Wi HS7E dsUth
o A A-7I ¥ E (positional-or-keyword): 9] 2| 212} U 7| = 212} 2 AGE 4= Q1= AAE A F YT
o] Z1o] 7] Fef ] w7l AP th & S thaol Al foo <} bar:

’def func (foo, bar=None) :

o A X-AL (positional-only): A ZT A 5 A= AXE (AT ULE Y AL T E=
P4 ool W H B0l / BAE ERAL L Hol BT 5 A5 Uth o F Bl A

posonlyl T} posonly2:

def func(posonlyl, posonly2, /, positional or_keyword) :
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N

« 7191 =-8 8 (keyword-only): 7| EZ R Algd o= Sl AAE AR FUL 7|9 =-8 w7
£ I Ao Wi S0 A ool shte] b A vy <2 a2 23 A Fo T

&yt o & 01, t}2-o| A kw_onlyl 2} kw_only2:

N

def func(arg, *, kw_onlyl, kw_only2):

. }‘?}_ A A (var-positional): (T} wj 7| H5=Eol &5 A o] v 7t
A= AA A=Y 4 Y A|F2E A AH G T o] H uj
‘?:-_0:]}\‘1 Aod 4= dFUth oAl & E°] th oA args:

tol5 0] 3 91 2] A=l B3l Al 2
A= 7 ol ol * & el

’def func (*args, **kwargs):

o 7FH-71 9 = (var-keyword): (th2 mj 7§ S ol &8l A o] w] vtol= 0421 719 = A=l Hal)
AFd 4 de 299 A5 719 = AASS AT ol Wi b= W7 b o] Foll x+ &
°L°ﬂ Eoifﬂ Fo18 5 Quinh o) & Sof 919 ool A kwargs.

A sE A A RS A% 2R R ol st dE A o] AU 5 RS2 AT S AU

A2 gl G5, AL} v 7f M=) A}o]of] 1} Q= FAQ AF, inspect.Parameter
Aol 4, PEP 3625 HA L

pathentry (F 2 QlE2]) 2= 7|t o}t 7 J2E F BEES 37 98 Zuste J2E = A9 s}
-04 z]-/\

path entry finder (2 N E 3] J]r"]tﬂ) sys.path_hooks ol &= FHE (F, 4= dEg %) o] ExF+=
ol e, FoIA Az e 2 RES F= 1S 4 HUTh
=

Az dED Y s 7= WA=

path entry hook (3% A=e] %) sys.path hook 2Ee] 9 FHEAW, 54 42 dee] o] 2 5L
2L WS 23 dvhd 4= dlee shold 8 BYE L,

path based finder (% 2 7|8k s}olt]) 7|2 v} 42 5olH S % shupole], AEE 42 oA RES 24
Ut

path-like object (G 25 A A) std N 2d 428 et AA. J27 AAl<= 42 Yehl< str U

~
L importlib.abc.PathEntryFinder o U314t}

l

bytes ZAA| o] A} os.PathLike T2 EZF S FA 3= A 01145} os.PathlLike T2 EZ S Y
3= AA| = os. fspath () F4E TEA] str Y bytes 3 A2 Az HtE 5 dH5 Ut}
thAl os.fsdecode () 2 os.fsencode () & Z+Zt str Y bytes 2345 BASE=H A E o+ A5

Uth PEP 5192 = YE A5 YT

PEP 510l 2l 7141 7] & PEP Shol 2l A% L Elo] A RE AT 37 sholal m
HE Aze 715 AWl A AU PEPE A8 750l o3 7
w%ﬂ¢ﬂqw.

Aol B e AR E 9

25} 23)5bm shol Mol Sol7k A A
w7 U % Utk PEP 24 ) 4

o
=
=
T

e EAE e A s £] vl Al §tel & 75502 ol
AL BAE T Aol YLk,
PEP 1 FZ3HA &

portion (£ ) PEP 420 o] A 4]t Z1A H, o] & &7+ of
SFIES] AT Gip Lol A £ A% 5T,
positional argument ($] 3] €12} ¢1x} & H A Q.

prov151onal API (Z+A API) A API= & glolB e g|o I A 53
o} AE o] 20 Z §1r7}°ﬂ’“ﬂ?<]" AT, P A ol 2t FAH = g o] 7
AT 37 B BA o] §45] A R WA o] Lol &
dojA = s AUt — APIE 23517 Aol £ F
dojd A g Uth

7)Ao ol ukA B hite] Tl E o] Sol gl

rl
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27 APIO| A 2 A1, 97 T84 o] §A5 4] ehe WA e “H 39 £T 0% of AL rh- BE A8
£S5 8l BA SRS FAGEARE Fode wE AL AAR T,
i J

H
o] AL BE ol HH T o AT E
g5 UL o A3 08-S PEP 411 B 9

provisional package (Z3 3|7 x]) A API & B A

Python 3000 (z}0]%1 3000) 3}o]d 3.x ¥l = E‘r"]«] A (M 329 w7t ml o] ooy | Al Fof| whE o)X
o]Folth) o] A& “Py3k” & £ 27| % gt

Pythonic (ol AThg) FRe Aoj o)A ANrA Sl 1G-S Aol 4 TEE PR thal Shel ) <dojol
]

]:o

2V AF AR = ot 4 E S 71k 2 of, shol Wol A A} 2=
e o B8 ABAA SR BE B4 RANL AYUT GE BE Aol L ol
R 7B glonw, shol el o %51A) Ghe AGEL thAlo] 24 72 E S A= G

for i in range(len(food)):
print (food[i])

o 2, ol drke B L ol g5

s

for piece in food:
print (piece)

A, g, A=l o2 AR

qualified name (71 3}€ 01%) BE A ATz RE AYH Z 5]
PEP 3155 o| Xl ol g Uth 249 ot S A9, B34

S HOFEFHORE 754 o5
ol &2 A9 OlEJJrﬂ’\ ot

>>> class C:
class D:
def meth (self):
pass

>>> C._ qgualname_

YC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

2ES 7]'ﬂ 7=l AHS , AAS] AF3H o) = (fully qualified name) 2 & B 12 3| 7| X &
A REE 7= Zdii 24 O]%% oujgyt} o & S0}, email .mime.text:

>>> import email.mime.text

>>> email.mime.text. name
'email.mime.text'

filo
el
o

12 319 Aol vk gzl . AN Bx S0z el Aw, R e} ok
< HIE =EH A= %‘X]“P CP)thonj‘Lﬁq SN RB IS
sys 282 54 4A 9 F= 9":\—%% 2] F+= getrefcount () & Ao g th

regular package (g4 3| 7]2]) __init_ .py 3L xds= 4 E1 glet 22 A5 A A A7 A.

_slots__ Zeh2 R AANH, A2E A = HESS A BN v AAFL A2 2 THY 2B
AAGZM v 228 A7 ZHE FUTh A7) Q7% HAW, o] BT e et 88717
G Bolohd M2 olel U0 £ 2229004 T 9l dAUL A HAD 492

AR Aol YT
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sequence (A] A 2) getitem () EFPANEE Sl AF ADAE A S mE 84 AAAE X Dotal
AB29 QoI BAFE_ len () MASE AL S ol ezl BE G AALES AN
list, str, tuple, bytes 7} 54t} dic Sl getitem () I __len_ () & AW3}A]

t = . =
z3) ol A tAl dojo] B 7|5 ALR 7] W Fof] AlF ATt ol et i o g HFH s Ao F9
sf oF g o

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-

yond just __ getitem () and __len__ (), adding count (), index (), __ contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set of
strings {'r', 'd'}. See BE|2E, Hg gAY g a2 o] (display).

single dispatch ()2 t]A]x]) & o] 3t AALe] Fof| 7|23 A AAS = Alvll 2 T tas) X9
FH.

dee (§2kel2) BEADL A ARG TYSHE A, Sefolar A2 ~aY= T/98 830 v
t} variable_name[1:3:5] A&, [] ¢t A o8] 7Y A& FE2oZ gyt &5 (A B
AEE) EAWS AR 1 ive ANE A4S FI,

special method (5= v A=) sholde] Fo] o | A44L, B4 2L, ART 1) BAHo % BE5 = v A=,

ol MAMEE F Y UEE A FSIAL Ey= OIE%%E AU SEFHAAEE EFHAE |55
off A E e A JdFUTH
statement (%) £ 2 E (Z=9 “EE(block)”) & 7+ = FEIYTE EF2 284 o] AY 7|9

EE AL Y AR R E 29 sd Ut 7V if, while, for.
text encoding (I AE Q¥ Y) FUIZE AL S U EERE A Y3t 29,

text file (A E 5}9) str AAE Ju & 5 QAL 3 AA. FF, H2E 3192 AA
A=Y A AT A A & AS AT e das sl o2
e 'w') 2 99 3¢, sys.stdin, sys.stdout,lo.StrlngIOA OIAEAE & 4 9 Tth

Aol EA R A4 & 912 5 At 3D Aol AL vl e 912 £ FaAL

triple-quoted string (%1% wl-¢ & ¥ £A49) W& x () 4 FLWEE () A A2 FAA 2R 1dn
S8 SR BelAl EAL0] s 7158 AR AL ShA, ol 2] 77 ol ol £2 ) G
o] 2Ao) L FA e ALt EY 2WSEE BAY ool TFT 5 Y2 4T, AP BAE 24
B3 ofe] Zol AW 4 Yetl, SAEAL L] 55 L2 sy

type () stold AA|e] F2 7l0] o E 7] AAAAE ATt ZE AA £ Fo] YUt A9
P2 __class__ MEE]%EE WA 2T 5 AU type (ob)) B @S 5 AU

type alias (3 ol A&l o] 2) FL A8 ato] v g 3te] Mol A= P Folof.
P o deloj 2t @ 9 =2 dealshe #8302 51
from typing import List, Tuple
def remove_gray_shades (

colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

£ rhesh 2ol B 97 44 BE 5 ds Uk

from typing import List, Tuple

Color = Tuple[int, int, int]

(THE seTATol A1)
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def remove_gray_shades(colors: List[Color]) -> List[Color]:
pass
o] 715< A3l typing T PEP 4845 2314 &
type hint (3 1) W, Sej2 o] ESRE W T vl v ket gho] 7djE = 32 A4 5k o = H
o).
P A=t AE Aol n shol fol A AAH A & kU th A w, A4 @ 24 =70 §-85 IDE
o FE g R PAEYL FHUL
Al Mg AL, A W, FUx oEURE L P59 J IEL typing
get_type_hints () %AH’LGPO% AT 5 dFUTh
o] 71%5< Aok typing @ PEP 4845 X oHA &
universal newlines (FUHA & 7)) tS33 22 2 BEF 29 Eo2 A4sts, HAE ’\E%% i A
Sle = YA/l B2 &Y \n', 9592 FE '\r\n", oﬂau o] 71 £ A] Jgraﬂ =714 ¢
AFgof A= bytes.splitlines () 5 o}y 2} PEP 278 £} PEP 3116 & E/‘ﬂﬁ.
variable annotation (<= o] - H|o]H) W4 = Z A o] EHEQ o] -H o] A.
M5 S Fels o2 HE ofmEo] 4 2w thY e AE AT
class C:
field: 'annotation'

W olmgo]de dutH e o JlEg ARG HUTh o & £, o] Mg E int & 7HE A2 g 7|
Hyh:
H

count: int = 0

o
[t
i
=
o
Mo
N
S
=
=
S
Q
QU
Q
g
o3
<
S
)
-~
s
a
Q
3
S
)
-~
g
=2
>
i
of
o
i

A o] kmH o] X2 A of E|
o] 71%5& Avgst 1 PEP 5262 FZ381A 2.

ol 4e AHoA 495 & o shol
ol W E 7| A5 AN FA Lo Zahi

rr
%
oﬁ. >
o
b
i)
-
>
w
=
w
N
R
=

virtual environment (7} 4}
S LAk

\1

_,d
r

o

X g

o,
clr

ol

i)

&

|o

Fu

A
)

(i

>
)
ot S
oY, x

i; [k

venv & E)\'",u_

virtual machine (7} 7]A) £z Egojrto g AJojH AGH. sholH o 7H) 7| A= Hho| E = Hupd 7t
ZE:]@].,_H}O]E = =

i.z mlru
i E

e

—|—'

Zen of Python (3}o] % A A Aejet dtEo) £54d], Aol & ol L Ag3hE Tl ==l
HUth o] & ﬁ%ﬂ]ﬂf’é ‘_%2 W “import this” & 4o HYYth
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O] dHAMo]| 25}04

o] A A= reStructuredText 22 A TE R Z1 o2, gto] AHYAE 93] 53] A ZH A A7

Sphinx & A& g5 U th

ArgA et ol & AT EA QA NE2 Fhol ApA &} npI A 2 A 07 A F AR = Ut 7] of st
ATk, ZHol ol 3k A reporting-bugs 3| 0] 2| & FALSFAA 2. M 22 AHAE /\}XP% AAG g7t
YH

e RS B 7AE S YUk
o Fred L. Drake, Jr., Y2} 3to] ¥ AW A T Jgo| Zdzto| 2 B2 Zdl=9] 27}
« reStructuredText 2} Docutils 22¢] EE HFE = Docutils Z2 A E,

« Fredrik Lundh, ~22] Alternative Python Reference 3 2 A & of] A] Sphinx 7} -2 o}o|t] o] & A &Yt}

2] 9 gtold Al 71 FUth 7oAk REA A

shol#o] o g WA AWAE 27 B AL Fold AFUE Y A7} 7)of whE Tk - ZHAF T
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appeNDIX G

AALRL 2fO] Ml A

C.1 AZEQ|0{2| A}

o] 2 ABCzl= dojo] T A A2 A v d #X 9] Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
%) 2] Guido van Rossum ]| 2] 3l 1990 dth Zubol] TS o] H5Uth spojols thE AHEE2] W2 33
235 A 9, Guido= 3ho| W o] £ 8 AR Fof JlF U T
1995 d, Guido+ Virginia 2] Reston ]| ¢} Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston.va.us/ ) o A Iho] AW B PG ALY, o] RollA o WA AZE A E SAAF YT
20004 5 %ﬂ, Guido 2} -‘ﬂ-ol é‘ﬂ o A 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs €12 A A5 Ut &
2 3} 104, PythonLabs ¥ -2 Digital Creations(& A Zope Corporation; https://www.zope.org/ ZZ) 2 =754t}
2001 4, ,ﬂro] HAZE %’rﬂ 01 A (PSF, https://www.python.org/psf/ Z2) o] A Y= A5 Yt o] &A= slol#
FHA A QA E 4273 E 5E3] A HE vl g 22 Y Yth Zope Corporation2 PSFe] &9 3] 4 9yt

2 E slo] W vz ) ’\/\‘?J‘/]D]'(J”H 4o~ Aol o] ths) A= https://opensource.org/Z

=}
h=4
©). Ao 7, UEE (A 9 ARE obdUTh Fho] A Wl £ ¥-S GPLF T 3HF T o2l o & Tha
W E L 8 ok AU ok
TR, o E 3T T & AS Kt GPL &7
09.0~12 | n/a 1991-1995 | CWI yes
1.3~152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2 o] A+ 2.1.1 2001-# A | PSF yes
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F3: GPLY} EFATH: 2L 927} GPLE o] 42 W Eohche 21
eho] 2 GPL3} 2e] ol e o] WAL 37} 248 BEA 9 £ 48
S8 ehol Mt sho] W3} GPL Stof REH ThE 2 mE oS AYT 5
oLt

Guido®] A= 3}of| o] Wi £ Z 7hsstAl e W2 o7 A BAAS o Al AAFEH U T

Oh

C.2 mo|Moll HMASEHLE AFRSE7| <

r

o] okt

shol dol BEHE UM 4z eg o] o T2 zho] M) A
2E9 3 g Uth ol el at ehol Mo BEA T 52

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.20

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"),.
—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
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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.

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, or.
—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.

(THS sleTATol A1)
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5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE

(= el ATT A

138 Appendix C. A2} 2fO|MIA




The Python Language Reference, £A| B{Z 3.8.20

R s S e e P I )

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.1 24 EQIAE

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
We BEo e LES ERPUT 0L Aeh mEe] A2 vk $7 Atk

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TS sl AToT A
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EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 A%

socket REL2 getaddrinfo () & getnameinfo () +E A&t} o] &2 WIDE Project, http://www.
wide.ad.jp/, oA L HE 22~ I 2 FYFH o] dH5Uth

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ' "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 H|S7| &3 MH|A

asynchat ¥ asyncore BE-2 thg3 22 39 AHgS 28§ Yth

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 #7| &z|

http.cookies REX thg3 22 £ AHeE 283

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode & UUdecode &4

R ES ST 2L 39 AE TRk

%

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:
— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C

(= sl ATT A
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML EH Z2A|XN S&

xmlrpc.client BE-2 b33} 22 £ AFgS 233 T

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll RES 0h 3 28 9| AL ZFFUTH

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

(THS seTATol A1)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION

WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select 252 kqueue Q1E 3] o] 2ol thal The 3} - 39 A9He EFE UL

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

3¢ Python/pyhash.c 9|+ Dan Bernstein ] SipHash24 <11 2] < 2] Marek Majkowski @] <=8 o] 3£ 3} of
Ut of 7ol bz 22 8ol Eglof ATk

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

(THE seTATol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

Sk C 3F4= dtoa &} strtod £ A &3+ 3+Y Python/dtoa.c & @A) http:
/ Iwww.netlib.org/fp/ ol A 2= David M. Gay9] Z+2 o] 9] std oA FAFH A5 T 2009d 3€Y
16gof 2 A& sl o= th& 2 AZE 9 ol Al FA 7 28 E o 5tk

C double ¥} FA+E 7He] H S
[e3]

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

*

***************************************************************/

C.3.12 OpenSSL

EE hashlib,posix, ssl, crypt & &9 A7} AR = A M 712 458 93l OpenSSL 2fo] H
He S AFS U 3 A9 9 0S X vlo] A A x] =2 732 OpenSSL gho] B8] AHR S Z g 4=
9lom g o 7)o OpenSSL 2ol Al A AFE S Z 33 Th:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* ===
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

(THE seTATol A1)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

*

All rights reserved.

(THE seTATol A1)
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This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

pyexpat &2 =5 ——yith-system-expat & FA A &= 3, EHH expat 22 AHES AFR-3} o]

dEgych

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes FF2 W EES ——with-system-1ibffi 2 FA3}A] o 3, ZFH libfli & AHRE-S AFE-31

ey

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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21ib B0 Al 2 E o A B H 2lib W o] L5 @ 25 o] A M=o A2 5 §low, 3 glib 4 AR

AHgtel M=tk

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc o &3] AFEEH = S| A] Hl o] E2] 3L cfuhash Z2AEE 7|wto & s}

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

(THE seTATol A1)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal EE2 Y EE ——with-system-libmpdec & T4 3}A] 94+ oF £33 libmpdec 22 AR S

AHgsto] W= Uk

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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N EH|AE AQ|E
test 7] X2 Cl4N 2.0 HIAE 29 E (Lib/test/xmltestdata/c14n-20/)= W3C 94 Abo] E https:
[ Iwww.w3.org/ TR/xml-cl4n2-testcases/ | A] 7} 22w 3- BSD gFo] Al 3}of] vl 2 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:

o Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

« Redistributions in binary form must reproduce the original copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

C.3. Z&tzEl AmEQofof CHSt 2fo|MlA A S0l 151



https://www.w3.org/TR/xml-c14n2-testcases/
https://www.w3.org/TR/xml-c14n2-testcases/

The Python Language Reference, £A| B{% 3.8.20

« Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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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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ro

Non-alphabetical

., 119

ellipsis literal, 18
T

string literal, 10
. (dox)

attribute reference, 73

in numeric literal, 15
! (exclamation)

in formatted string literal, 12
— (minus)

binary operator, 78

unary operator, 77
' (single quote)

string literal, 10
" (double quote)

string literal, 10
mmwn

string literal, 10
# (hash)

comment, 6

source encoding declaration,6
% (percent)

L=, 78

o\
Il

augmented assignment, 90
& (ampersand)
8= 79
&:
augmented assignment, 90
() (parentheses)
call, 74
class definition, 106
function definition, 104
generator expression, 69
in assignment target list, 88
tuple display, 66
* (asterisk)
function definition, 105

import statement, 96

in assignment target list, 88
in expression lists, 84

in function calls,75

o Lk=, 77

function definition, 105
in dictionary displays, 68
in function calls, 76
o Lk=, 77

* k=

augmented assignment, 90

augmented assignment, 90

+ (plus)
binary operator, 78
unary operator, 77

+=
augmented assignment, 90

, (comma), 67
argument list,74
expression list, 68, 84,91, 106
identifier 1list, 97,98
import statement, 95
in dictionary displays, 68
in target 1list, 88
parameter list, 104

slicing, 74
with statement, 103
/ (slash)
function definition, 105
=, 78
//
oA Lh= 78
//=
augmented assignment, 90
/=
augmented assignment, 90
0b

integer literal, 14
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0o
integer literal, 14

0x
integer literal, 14

2to3, 119

: (colon)
annotated variable, 90
compound statement, 100, 101, 103, 104, 106
function annotations, 106
in dictionary expressions, 68
in formatted string literal, 12
lambda expression, 83

slicing, 74
; (semicolon), 99
< (less)

2= 79
<<

8= 78
<<=

augmented assignment, 90
<=

2879
| —

oA L= 79

augmented assignment, 90
= (equals)
assignment statement, 88
class definition, 35
for help in debugging using string
literals, 12
function definition, 105
in function calls, 74

\ (backslash)

escape sequence, 11
AR\

escape sequence, 11
\a

escape sequence, 11
\b

escape sequence, 11
\f

escape sequence, 11
\N

escape sequence, 11
\n

escape sequence, 11
\r

escape sequence, 11
\t

escape sequence, 11
\U

escape sequence, 11
\u

escape sequence, 11
\v

escape sequence, 11
\x

escape sequence, 11
~ (caret)

a8, 79

augmented assignment, 90
_ (underscore)

in numeric literal, 14,15
_, ldentifiers,9
__, identifiers,9

oA L=, 79 __abs__ () (object | A=), 42
-> __add__ () (object ¥l A =), 41
function annotations, 106 __aenter__ () (object M| A &), 46
> (greater) __aexit__ () (object M| A &), 46
S AF=F, 79 __aiter_ () (object WA =), 45
>= __all__ (optional module attribute), 96
o & =f, 79 __and__ () (object A=), 41
>> __anext__ () (agen WA E), 72
o &=, 78 __anext__ () (object Wl A &), 45
>>= __annotations__ (class attribute), 23
augmented assignment, 90 __annotations__ (function attribute), 21
>>> 119 __annotations__ (module attribute), 23
@ (an __await__ () (object M| A &), 44
class definition, 107 __bases__ (class attribute), 23
function definition, 105 __bool__ () (object method), 39
A=, 77 __bool__ () (object M=), 30
[1 (square brackets) __bytes__ () (object M| A =), 28
in assignment target list, 88 __cached__,58
list expression, 68 __call__ () (object method), 76
subscription, 74 __call_ () (object WlA =), 39
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___cause___ (exception attribute), 93 __ifloordiv__ () (object M| A E), 42
__ceil__ () (object A=), 42 __ilshift__ () (object WA =), 42
__class___ (instance attribute), 24 __imatmul__ () (object M| A &), 42
__class__ (method cell), 37 __imod__ () (object ¥l A =), 42
_class__ (module attribute), 31 _imul_ () (object Wl A E), 42
_ class_getitem__ () (object® S WA E), _ index_ () (object WA =), 42
38 __init_ () (object M|A =), 27

__classcell__ (class namespace entry), 37 __init_subclass__ () (objectd S WA =),
__closure__ (function attribute), 21 35
___code___ (function attribute), 21 __instancecheck () (class | A &), 38
__complex__ () (object Bl A E), 42 _int__ () (object WA =), 42
__contains__ () (object W] A E), 40 __invert__ () (object M| A &), 42
__context___ (exception attribute), 93 __dior__ () (object M| A=), 42
__debug__, 91 __ipow__ () (object M| A =), 42
__defaults___ (function attribute), 21 __irshift__ () (object M| A E), 42
__del__ () (object A E),27 __isub__ () (object Wl A=), 42
__delattr_ () (object HlA ), 31 __iter_ () (object Wl A=), 40
__delete_ () (object ¥IA =), 32 __itruediv__ () (object 1A E), 42
__delitem__ () (object Wl A=), 40 __ixor__ () (object A=), 42
_ dict__ (class attribute), 23 __kwdefaults__ (function attribute), 21
__dict__ (function attribute), 21 _le_ () (object WA =), 29
__dict__ (instance attribute), 24 __len__ () (mapping object method), 30
__dict__ (module attribute), 23 __len__ () (object Wl A=), 39
__dir__ (module attribute), 31 __length_hint__ () (object Wl =), 39
_dir__ () (object A=), 31 __loader_ 58
_ divmod__ () (object M| A &), 41 _ 1shift__ () (object WA &), 41
__doc___ (class attribute), 23 _1t_ () (object WA =), 29
__doc___ (function attribute), 21 _ _main__
_ doc__ (method attribute), 21 35,48, 111
__doc___ (module attribute), 23 __matmul__ () (object WA =), 41
__enter__ () (object M| A &), 43 __missing__ () (object M| A &), 40
__eq__() (object WA E), 29 __mod__ () (object Wl A=), 41
__exit__ () (object M| A &), 43 __module__ (class attribute), 23
__file_ ,58 __module___ (function attribute), 21
_ file_ (module attribute), 23 _ _module__ (method attribute), 21
_ float__ () (object M| A &), 42 _mul__ () (object WA =), 41
_ floor__ () (object M| X&), 42 __name__,58
_ floordiv__ () (object M| A &), 41 __name___(class attribute), 23
_ format__ () (object M| A &), 28 __name___(function attribute), 21
__func__ (method attribute), 21 __name___ (method attribute), 21
_ future_ ,123 __name___ (module attribute), 23

future statement, 96 __ne__ () (object WA =), 29
__ge__ () (object M| A E), 29 __neg__ () (object Wl A =), 42
__get__ () (object X&), 32 __new__ () (object | A=), 27
__getattr__ (module attribute), 31 __next__ () (generator M| A &), 71
__getattr__ () (object Wl A=), 30 __or__() (object \)| A =), 41
__getattribute_ () (object WA =), 31 _ _package_ ,58
__getitem__ () (mapping object method), 26 __path_ ,58
__getitem__ () (object Wl A =), 39 __pos__ () (object Wl A=), 42
__globals__ (function attribute), 21 __pow__ () (object WA =), 41
__gt__ () (object M| A=), 29 _ prepare__ (metaclass method), 36
__hash__ () (object | A =), 29 __radd__ () (object W] A =), 41
__iadd__ () (object Wl A E), 42 __rand__ () (object Wl A E), 41
__iand__ () (object BIX &), 42 __rdivmod__ () (object M| A &), 41
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__repr__ () (object Wl A=), 28 generator, 24, 69, 70
__reversed__ () (object M| A=), 40 immutable, 19
__rfloordiv__ () (object W] A E), 41 immutable sequence, 19
__rlshift__ () (object M| A E), 41 instance, 23, 24,76
_ rmatmul__ () (object M| A &), 41 integer, 19
__rmod__ () (object Wl A &), 41 list, 20, 68, 73,74, 89
__rmul__ () (object M| A &), 41 mapping, 20, 24, 74, 89
__ror__ () (object M|A &), 41 method, 21, 23, 76
__round__ () (object M| A &), 42 module, 23,73
_ _rpow__ () (object Wl A E), 41 mutable, 20, 88, 89
_ rrshift__ () (object M| A &), 41 mutable sequence, 20
__rshift__ () (object M| A &), 41 None, 18, 88
__rsub__ () (object M| A &), 41 NotImplemented, 18
__rtruediv__ () (object A=), 41 numeric, 18,24
__rxor__ () (object M| E), 41 sequence, 19, 24, 74, 82, 89, 100
_ _self  (method attribute), 21 set, 20, 68
__set__ () (object | A E),32 set type, 20
__set_name__ () (object WA =), 32 slice, 39
__setattr__ () (object A=), 31 string, 74
__setitem__ () (object M| A &), 40 traceback, 25,93, 102
_ _slots_ ,129 tuple, 20, 74, 84
_ _spec_ ,58 user—defined function,?2l, 76,104
__str__ () (object M| A =), 28 user—-defined method, 21
__sub__ () (object \| A =), 41 2
__subclasscheck () (class W] A &), 38 assert, 91
__traceback___ (exception attribute), 93 async def, 107
_ truediv__ () (object M| A &), 41 async for, 108
__trunc__ () (object M| A &), 42 async with, 108
__xor__ () (object M| =), 41 break, 94, 100102
{} (curly brackets) class, 106
dictionary expression, 68 continue, 95, 100102
in formatted string literal, 12 def, 104
set expression, 68 del, 27,92
| (vertical bar) for, 94, 95, 100
oA L=, 79 global, 92,97
| = if, 100
augmented assignment, 90 import, 23, 95
~ (tilde) nonlocal, 98
A LF=F, 77 pass, 91
T =) raise, 93
asynchronous—generator, 72 return, 92, 102
Boolean, 19 try, 26, 101
built-in function, 22,76 while, 94, 95,100
built-in method, 23,76 with, 43,103
callable, 21,74 yield, 92
class, 23,76, 106 julaia)
class instance, 23,24,76 % (percent), 78
complex, 19 & (ampersand), 79
dictionary, 20, 23,29, 68, 74, 89 * (asterisk), 77
Ellipsis, I8 ** 77
floating point, 19 / (slash), 78
frame, 25 /7,78
frozenset, 20 < (less), 79
function, 21, 22,76, 104 <<, 78
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<=,79

'=,79

==,79

> (greater), 79
>=,79

>> 78

@ (ar), 77

~ (caret), 79
| (vertical bar), 79
~ (tilde), 77
and, 82
in, 82
is, 82
is not, 82
not, 82
not in, 82
or, 82

<]
AssertionError, 91
AttributeError, 73
GeneratorExit, 71,73
ImportError, 95
NameError, 66
StopAsyncIteration, 72
StopIteration, 71,92
TypeError, 77
ValueError, 78
ZeroDivisionError, 78

A

abs

HE s, 42
abstract base class (A H|o]A Z ), 119
aclose () (agen WA =), 73
addition, 78
and

bitwise, 79

o LF=r, 82
annotated

assignment, 90
annotation (o] x=H|°]A), 119
annotations

function, 106
anonymous

function, 83
argument

call semantics, 74

function, 21

function definition, 105
argument (213}, 119
arithmetic

conversion, 65

operation,binary, 77

operation,unary, 77

array
85,20
as
except clause, 102
import statement, 95
with statement, 103
319 =, 095,101, 103
ASCII, 4,10
asend () (agen WA =), 73
assert
2,91
AssertionError
<14, 91
assertions
debugging, 91
assignment
annotated, 90
attribute, 88, 89
augmented, 90
class attribute, 23
class instance attribute, 24
slicing, 89
statement, 20, 88
subscription, 89
target list, 88
async
T E, 108
async def
2,107
async for
in comprehensions, 67
2,108
async with
2,108
asynchronous context manager (¥]% 7] AH
2~ E A AP, 120
asynchronous generator
asynchronous iterator, 22
function, 22
asynchronous generator (B]% 7] Ay olH),
120
asynchronous generator iterator (H] % 7]
A gl o] g o] B & o] E), 120
asynchronous iterable (H]Z7] o]E#E), 120
asynchronous iterator (B 7] o] € d o] H),
120
asynchronous—generator
I, 72
athrow () (agen WA =), 73
atom, 66
attribute, 18
assignment, 88, 89
assignment, class, 23
assignment, class instance, 24
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class, 23
class instance, 24
deletion, 92
generic special, I8
reference, 73
special, 18
attribute (JJEEHE), 120
AttributeError
<, 73
augmented
assignment, 90
await
in comprehensions, 67
31,76, 108
awaitable (o] 9] o] E]E), 120

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 120
binary
arithmetic operation, 77
bitwise operation, 79
binary file (8}o]y g 5}Y), 120
binary literal, 14
binding
global name, 97
name, 47, 88, 95, 104, 106

builtins
35 111
byte, 20
bytearray, 20
bytecode, 24
bytecode (H}o]E T X&), 121
bytes, 20
E oA, 28
bytes literal, 10

bytes-like object (HFo]EAF AA), 120

C

c, 11
language, 18,19, 22,79
call, 74
built-in function, 76
built-in method, 76
class instance, 76
class object, 23,76
function, 21,76
instance, 39, 76
method, 76
procedure, 88
user—-defined function, 76
callable
oA, 21, 74
callback (), 121
C-contiguous, 121
chaining
comparisons, 79
exception, 93

bitwise character, 19,74
and, 79 chr
operation, binary, 79 SiE Sh4, 19
operation,unary, 77 class
or, 79 attribute, 23
xor, 79 attribute assignment, 23
blank line,7 body, 37
block, 47 constructor, 27
code, 47 definition, 92, 106
BNF, 4, 65 instance, 24
Boolean name, 106
operation, 82 i), 23, 76, 106
W=, 19 2,106
break class (E8 ), 121
2,94, 100102 class instance
built-in attribute, 24
method, 23 attribute assignment, 24
built—-in function call, 76
call, 76 A, 23, 24,76
A, 22,76 class object
built-in method call, 23,76
call, 76 class variable (@2 ¥4, 121
i), 23, 76 clause, 99
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clear () (frame WA &), 25
close () (coroutine M| A E), 45
close () (generator M| A=), 71
co_argcount (code object attribute), 24
co_cellvars (code object attribute), 24
co_code (code object attribute), 24
co_consts (code object attribute), 24
co_filename (code object attribute), 24
co_firstlineno (code object attribute), 24
co_flags (code object attribute), 24
co_freevars (code object attribute), 24
co_kwonlyargcount (code object attribute), 24
co_lnotab (code object attribute), 24
co_name (code object attribute), 24
co_names (code object attribute), 24
co_nlocals (code object attribute), 24
co_posonlyargcount (code object attribute), 24
co_stacksize (code object attribute), 24
co_varnames (code object attribute), 24
code

block, 47
code object, 24
coercion (o] A), 121
comma, 67

trailing, 84
command line, 111
comment, 6
comparison, 79
comparisons, 29

chaining, 79
compile

SiE s, 97
complex

number, 19

A, 19

T oA, 42
complex literal, 14
complex number (B4<), 121
compound

statement, 99
comprehensions, 67

dictionary, 68

list, 68

set, 68
Conditional

expression, 82
conditional

expression, 83
constant, 10
constructor

class, 27
container, 18,23
context manager, 43
context manager (AEYAE #HE| 2}, 121

context variable (AHIAE W), 121
contiguous (94), 121
continue
2,95, 100102
conversion
arithmetic, 65
string, 28, 88
coroutine, 44,70
function, 22
coroutine (ZF¥), 121
coroutine function (ZFHE ), 121
CPython, 121

D

dangling

else, 100
data, 17

type, 18

type, immutable, 66
datum, 68
dbm.gnu

85,21
dbm.ndbm

25, 0]
debugging

assertions, 91
decimal literal, 14
decorator (6 Zd o] E), 121
DEDENT token, 7, 100
def

2,104
default

parameter value, 105
definition

class, 92, 106

function, 92, 104
del

2,27,92
deletion

attribute, 92

target, 92

target list, 92
delimiters, 16
descriptor (Y23 HE]), 122
destructor, 27, 89
dictionary

comprehensions, 68

display, 68

i), 20, 23, 29, 68, 74, 89
dictionary (9A44g]), 122
dictionary comprehension, 122
dictionary view (B4 g H), 122
display

dictionary, 68
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list, 68

set, 68
division, 78
divmod

T oA, 41
docstring, 106
docstring (BEAE ), 122
documentation string, 25
duck-typing (8 E}o] ), 122

E

e
in numeric literal, I5
EAFP, 122
elif
S =, 100
Ellipsis
A, 18
else
conditional expression, 83
dangling, 100
S £,94, 100102
empty
list, 68
tuple, 20, 66

encoding declarations (source file), 6
environment, 48
error handling, 49
errors, 49
escape sequence, 11
eval
SHE b 4,97, 112
evaluation
order, 84
exc_info (in module sys), 25
except
A E, 101
exception, 49,93
chaining, 93
handler, 25
raising, 93
exception handler, 49
exclusive
or, 79
exec
SiE gk, 97
execution
frame, 47, 106
restricted, 49
stack, 25
execution model, 47
expression, 65
Conditional, 82
conditional, 83

generator, 69

lambda, 83, 106

list, 84,87

statement, 87

yield, 69
expression (& 4]), 122
extension

module, 18
extension module (% 2E), 122

F
f A

formatted string literal, Il
f"

formatted string literal, Il
f-string (FEAFY), 122
f_back (frame attribute), 25
f_builtins (frame attribute), 25
f_code (frame attribute), 25
f_globals (frame attribute), 25
f_lasti (frame attribute), 25
f_lineno (frame attribute), 25
f_locals (frame attribute), 25
f_trace (frame attribute), 25
f_trace_lines (frame attribute), 25
f_trace_opcodes (frame attribute), 25
False, 19
file object (3} AA)), 123
file-like object (3}YF AA), 123
finalizer, 27
finally

519 £,92,94, 95, 101, 102
find_spec

finder, 54
finder, 54

find_spec, 54
finder (¥}¢1H), 123
float

i = S
floating point

number, 19

AL 19
floating point literal, 14
floor division (B4 VA, 123
for

in comprehensions, 67

2,94,95,100
form

lambda, 83
format () (built-in function)

__str__ () (object method), 28
formatted string literal, 12
Fortran contiguous, 121
frame
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execution, 47, 106
oA, 25
free
variable, 47
from
import statement, 47,95
3™ =, 69,95
yield from expression,70
frozenset
A, 20
fstring, 12
f-string, 12
function
annotations, 106
anonymous, 83
argument, 21
call, 21,76
call,user—-defined, 76
definition, 92,104
generator, 69, 92
name, 104
user—defined, 21
A, 21, 22, 76, 104
function (&), 123
function annotation (&4 o] ¥ o]A), 123
future
statement, 96

G

garbage collection, 17
garbage collection (Z7}8]A] 7)), 123
generator, 123
expression, 69
function, 22, 69, 92
iterator, 22,92
A, 24, 69, 70
generator (A& o] ¥]), 123
generator expression, 123
generator expression (Aly@o]lE & 4]), 124
generator iterator (AU @ °]E o] E # o]H),
123
GeneratorExit
A<, 71,73
generic
special attribute, 18
generic function (AU g a), 124
GIL, 124
global
name binding, 97
namespace, 21

2,92,97
global interpreter lock (A< <9 E = g g
=), 124

grammar, 4

grouping, 7

H

handle an exception, 49
handler

exception, 25
hash

S @ s, 29
hash character, 6
hash-based pyc (G| Al 718k pyc), 124
hashable, 68
hashable (S| A] 7}5), 124
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 54

meta, 54

path, 54

|
id
HE w17
identifier, 8, 66
identity
test, 82
identity of an object, 17
IDLE, 124
if
conditional expression, 83
in comprehensions, 67
2,100
imaginary literal, 14
immutable
data type, 66
object, 66, 68
2, 19
immutable (&£4), 124
immutable object, 17
immutable sequence
2, 19
immutable types
subclassing, 27

import
hooks, 54
2,23,95

import hooks, 54
import machinery, 51
import path (YEE F =), 124
importer (YEE), 124
ImportError

<1<, 95
importing (¥ H), 124
in
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oA LH=r, 82

S =, 100
inclusive

or, 79
INDENT token,7
indentation, 7
index operation, 19
indices () (slice M| A1 &), 26
inheritance, 106
input, 112
instance

call, 39,76

class, 24

A, 23, 24, 76
int

I oA, 42
integer, 19

representation, 19

A, 19
integer literal, 14
interactive (H33), 124
interactive mode, 111
internal type, 24
interpolated string literal, 12
interpreted (QIE Z B g X), 125
interpreter, 111
interpreter shutdown (AEZZE £8),125
inversion, 77
invocation, 21

io
25,24
is
a8 82
is not
oL, 82
item
sequence, 74
string, 74
item selection, 19
iterable

unpacking, 84
iterable (°]E] 2] &), 125
iterator (o] El# o] E]), 125

J
in numeric literal, 15

Java
language, 19

K

key, 68
key function (7] <), 125
key/datum pair, 68

keyword, 9
keyword argument (7] = <1z}, 125

L

lambda
expression, 83, 106
form, 83
lambda (&t}), 125
language
c, 18,19,22,79
Java, 19
last_traceback (in module sys), 25
LBYL, 125
leading whitespace, 7
len

SiE g4, 19, 20, 39
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list

assignment, target, 88

comprehensions, 68

deletiontarget, 92

display, 68

empty, 68

expression, 84, 87

target, 88, 100

1A, 20, 68, 73, 74, 89
list (B]2E), 126
list comprehension (B]2E #HAZ2]3A), 126
literal, 10, 66
loader, 54
loader (2 T), 126
logical line,5
loop

over mutable sequence, 101

statement, 94, 95, 100
loop control

target, 94

M
magic

method, 126
magic method (W] A WA &), 126
makefile () (socket method), 24
mangling

name, 66
mapping

A, 20, 24, 74, 89
mapping (W43), 126
matrix multiplication, 77
membership
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test, 82
meta
hooks, 54

meta hooks, 54
meta path finder (W E} A& 5}QlH), 126
metaclass, 35
metaclass (WEFZ ), 126
metaclass hint, 36
method
built-in, 23
call, 76
magic, 126
special, 130
user—-defined, 21
AL 21, 23,76
method (WA E), 126
method resolution order (WAE ZAA £A]),
126
minus, 77
module
extension, 18
importing, 95
namespace, 23
), 23, 73
module (&), 126
module spec, 54
module spec (RE& 23), 126
modulo, 78
MRO, 126
multiplication, 77
mutable
A, 20, 88, 89
mutable (7}H), 126
mutable object, 17
mutable sequence
loop over, 101
), 20

N

name, 8, 47, 66
binding, 47, 88, 95, 104, 106
binding, global, 97
class, 106
function, 104
mangling, 66
rebinding, 88
unbinding, 92
named tuple (VY= F5=),126
NameError
1<, 66
NameError (built-in exception), 48
names
private, 66
namespace, 47

global, 21

module, 23

package, 53
namespace (°]5 &7}, 127
namespace package (°]& &7t 3] 7]A)), 127
negation, 77
nested scope (EFH 237 =), 127
new-style class (F2EY ZFa2), 127
NEWLINE token, 5, 100
None

A, 18, 88
nonlocal

2,98
not

o LF=r, 82
not in

o LH=r, 82
notation, 4
NotImplemented

I, 18
null

operation, 91
number, 14

complex, 19

floating point, 19
numeric

A, 18,24

numeric literal, 14

O

object, 17
code, 24
immutable, 66, 68
object (AA, 127
object._ slots__ (WA HF), 34
octal literal, 14
open
S w A, 24
operation
binary arithmetic, 77
binary bitwise, 79
Boolean, 82
null, 91
power, 77
shifting, 78
unary arithmetic, 77
unary bitwise, 77
operator
— (minus), 77, 78
+ (plus), 77, 78
overloading, 26
precedence, 84
ternary, 83
operators, 16
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or
bitwise, 79
exclusive, 79
inclusive, 79
o LF=r, 82

ord
S e, 19

order
evaluation, 84

output, 88
standard, 88

overloading
operator, 26

P

package, 52
namespace, 53
portion, 53
regular, 52
package (3] 7] A)), 127
parameter
call semantics,75
function definition, 104
value, default, 105
parameter (W7} ¥H ), 127
parenthesized form, 66
parser,5
pass

ol

, 91
path
hooks, 54
path based finder, 60
path based finder (AZ 7]%tg}<eld), 128
path entry (A= AE=), 128
path entry finder (A& AE¢g 3}1), 128
path entry hook (AZ dlEg %), 128
path hooks, 54
path-like object (AZF 21A)), 128
PEP, 128
physical line,5,6,11
plus, 77
popen () (in module os), 24
portion
package, 53
portion (£4), 128

SMEE ws, 28
print () (built-in function)
__str__ () (object method), 28
private
names, 66
procedure
call, 88
program, 111
provisional API (ZA API), 128
provisional package (FA 37| A]), 129
Python 3000 (o] 3000), 129
PYTHONHASHSEED, 30
Pythonic (3}o] A T}&), 129
PYTHONPATH, 60

Q

qualified name (&4 o] &), 129

R
r'

raw string literal, 10
r"

raw string literal, 10
raise

2,93
raise an exception, 49
raising

exception, 93
range

e grs, 101
raw string, 10
rebinding

name, 88
reference

attribute, 73
reference count (ZZ% 3 %), 129
reference counting, 17
regular

package, 52
regular package (B3 3 7] #]), 129
relative

import, 96
repr

SiE 2 s, 88

repr () (built-in function)

positional argument ($]%] 1A}, 128 __repr__() (object method), 28
pow representation
S A, 41 integer, 19
power reserved word, 9
operation, 77 restricted
precedence execution, 49
operator, 84 return
primary, 73 2,922,102
print round
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Y w4, 43

S

scope, 47,48
send () (coroutine W] X1 &), 45
send () (generator Wl A =), 71
sequence
item, 74
A, 19, 24, 74, 82, 89, 100
sequence (A|&A2), 130
set
comprehensions, 68
display, 68
i), 20, 68
set comprehension, 130
set type
A, 20
shifting
operation, 78
simple
statement, 87
single dispatch (AF t2 9 X)), 130
singleton
tuple, 20
slice, 74
A, 39
SiE w26
slice (&8}o]2), 130
slicing, 19,20, 74
assignment, 89
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 130
special method (E4 WA E), 130
stack
execution, 25

trace, 25
standard
output, 88

Standard C, 11

standard input, 111

start (slice object attribute), 26, 74

statement
assignment, 20, 88
assignment, annotated, 90
assignment, augmented, 90
compound, 99
expression, 87

statement (£73), 130
statement grouping, 7
stderr (in module sys), 24
stdin (in module sys), 24
stdio, 24
stdout (in module sys), 24
step (slice object attribute), 26, 74
stop (slice object attribute), 26, 74
StopAsynclteration
A, 72
StopIteration
<<, 71,92
string
__format__ () (object method), 28
__str__ () (object method), 28
conversion, 28, 88
formatted literal, 12
immutable sequences, 19
interpolated literal, 12
item, 74
A, 74
string literal, 10
subclassing
immutable types, 27
subscription, 19, 20, 74
assignment, 89
subtraction, 78
suite, 99
syntax, 4
sys
8 %,102,111
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
sys.stderr, 24
sys.stdin, 24
sys.stdout, 24
SystemExit (built-in exception), 49

T

tab, 7

target, 88
deletion, 92
list, 88, 100
list assignment, 88
list,deletion, 92
loop control, %4

future, 96 tb_frame (traceback attribute), 26
loop, 94,95, 100 tb_lasti (traceback attribute), 26
simple, 87 tb_lineno (traceback attribute), 26
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tb_next (traceback attribute), 26
termination model, 49
ternary

operator, 83
test

identity, 82

membership, 82
text encoding (H1AE <913 H), 130
text file (HIAE 1}4), 130
throw () (coroutine M| X &), 45
throw () (generator Wl A &), 71
token, 5

trace
stack, 25
traceback
A, 25, 93, 102
trailing
comma, 84
triple-quoted string (A% W&

130
triple-quoted string, 10
True, 19

try
2,26,101
tuple
empty, 20, 66

singleton, 20
A, 20, 74, 84
type, 18
data, 18
hierarchy, 18
immutable data, 66
SiE b, 17, 35
type (), 130
type alias (3 o delo]), 130
type hint (3 31E), 131
type of an object, 17
TypeError
A4, 77
types, internal,?24

u'
string literal, 10

string literal, 10
unary

arithmetic operation, 77

bitwise operation, 77
unbinding

name, 92
UnboundLocalError, 48
Unicode, 19
Unicode Consortium, 10

universal newlines (FU®Ad & d7),131
UNIX, 111
unpacking
dictionary, 68
in function calls,75
iterable, 84
unreachable object, 17
unrecognized escape sequence, |l
user—-defined
function, 21
functioncall, 76
method, 21
user-defined function
A, 21, 76, 104
user—-defined method
oA, 21

\Y

value

default parameter, 105
value of an object, 17
ValueError

<, 78
values

writing, 88
variable

free, 47
variable annotation (W4 o] xH|o]A), 131
virtual environment (7} 7)), 131
virtual machine (7} 7] A), 131

W

while
2,94,95,100
Windows, 111
with
2,43,103
writing

values, 88

X

=
abs, 42
bytes, 28
chr, 19
compile, 97
complex, 42
divmod, 41
eval, 97,112
exec, 97
float, 42
hash, 29
id, 17
int, 42
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len, 19, 20, 39 PEP 420,51,53,59, 64, 123,127, 128
open, 24 PEP 443,124
ord, 19 PEP 448,68, 76,84
pow, 41 PEP 451,064,123
print, 28 PEP 484, 38,91, 106, 119, 123, 131
range, 101 PEP 492,45,70, 109, 120, 121
repr, 88 PEP 498, 14,122
round, 43 PEP 519,128
slice, 26 PEP 525,70, 120
type, 17,35 PEP 526,91, 106, 119, 131
15 PEP 530,67
_ _main_ ,48,111 PEP 560, 36, 38
array, 20 PEP 562,32
builtins, 111 PEP 563,97, 106
dbm.gnu, 21 PEP 570, 106
dbm.ndbm, 21 PEP 572,69, 83
io, 24 PEP 3104,98
sys, 102, 111 PEP 3107, 106
XOor PEP 3115, 36,107
bitwise, 79 PEP 3116, 131
PEP 3119,38
Y PEP 3120,5
39 = PEP 3129, 107
as, 95, 101, 103 PEP 3131,8
async, 108 PEP 3132,90
await, 76, 108 PEP 3135,37
elif, 100 PEP 3147,58
else, 94, 100102 PEP 3155, 129
except, 101 d3 A%
finally, 92,94, 95,101, 102 PYTHONHASHSEED, 30
from, 69, 95 yield
in, 100 examples, 71
yield, 69 expression, 69
L - e b 2,92
PEP 1,128 I E, 69
PEP 8, 80
PEP 236,97 Z
PEP 238,123 Zen of Python (3ol Al), 131
PEP 252,32 ZeroDivisionError
PEP 255,70 A<, 78
PEP 278, 131
PEP 302,51, 64,123,126
PEP 308,83
PEP 318,107
PEP 328,64
PEP 338,64
PEP 342,70
PEP 343,43,104, 121
PEP 362,120, 128
PEP 366,58, 64
PEP 380,70
PEP 395,63
PEP 411,129
PEP 414,11
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