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93, 712 3L UTF-8 J Yt AFAI S &2 PEP 3120 of] U3 th & J1r°3=l% Higdad o gl s
SyntaxError 7} @A gy}
2.1 & - X (Line structure)
gtol W 22 22 o 2] 7| = Al & (logical lines) = & Vg U Th
211 =8]¥A &
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3 AW AFEL B HQ
FEN NN A T

2 ﬂHN
Lo,

sholf 22 Y= 3 W AT WAl Zo] gl F40] F7A coding [=: 1 \s* ([-\w.]+) T} X5, o
AL QTP Aoz AT of A0 3 ¥ 15 £ ZE He] A3 o] 52 A A gk
A A F AA ol T2 pobol Fith. whebF wlAl Eolehd, 2 WA & oA R slojoF T
A3g Al AF Fele F AL sk

’# —-*— coding: <encoding-name> —*-

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

’# vim:fileencoding=<encoding-name>

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

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

i

)
i)

A, A8

E oy gein

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

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

=) = =
216 FAHA & 23
Z5(0), HZZ([1), TZEZUDHASEHE 22 9 S glolx o8] A EAJN & Ues 5
A&tk ol & Eol:
month_names = ['Januari', 'Februari', 'Maart', # These are the
'April', 'Mei', 'Juni', # Dutch names
'Juli', 'Augustus', 'September', # for the months
'Oktober', 'November', 'December'] # of the year
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def perm(l):
# Compute the list of all permutations of 1
if len(l) <= 1:
return [1]
r = []
for i in range(len(l)):
s = 1[:1] + 1[4i+1:]
p = perm(s)
for x in p:
r.append (1[i:1+1] + x)
return r

2.1. & F+Z(Line structure) 7
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U o= o8 7HAl 227 Al E EoF U

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

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

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

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

2.3 AEzkel 7191 =

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

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

3=
o

_4

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

identifier = x1id_start xid_continue*

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

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

e LI - lowercase letters

8 Chapter 2. o]3] 24
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o [z - titlecase letters
* Lm - modifier letters
e Lo - other letters
¢ NI - letter numbers
* Mn - nonspacing marks
* Mc - spacing combining marks
¢ Nd - decimal numbers
* Pc - connector punctuations
o Other_ID_Start - 39 T34 A Y-S 93l PropList.ixt o] A HA] A S 2 \dH
e Other_ID_Continue - U} Z+7}4]
B A A= shAfof] o8l NFKC A3} @ 4l o 2 W2y 11, A8 218 v] L= NFKC of] 7]%k2 Ut

A non-normative HTML file listing all valid identifier characters for Unicode 4.1 can be found at https://www.unicode.
org/Public/13.0.0/ucd/DerivedCoreProperties.txt

2

Mo
il

231 719 =

ohe A ALE S o oo}, B o] 9] A=,  ARSE 1, QubA 9l Az AL E 5 QG UTh of 7] 2]
9 A A 25 2A A of of Fuith:

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 A1z} o] oF & o
(ANSGE BAR) ofH BR ) AEASL SBF 7k dFUTh o] R AWAEL A 23} B
Uz EAvdez FEE YL

L EES AR = 03 s o = 2 E oA
shA o] Aal el A3l ke ARSE $E2 ASH YT builtins RE X
Bvtold AR _E=EWeou|rt 9, AYFH AT GFUTh A XEE (import) B AAE BA L.

Hi: o8 2 %% 4|3k (intemationalization) S} ¥ o] ALg Ve o] Tello T A& gettext
55 £AE BRI,

* __ System-defined names, informally known as “dunder” names. These names are defined by the interpreter and its
implementation (including the standard library). Current system names are discussed in the &~ WA = o] &5
section and elsewhere. More will likely be defined in future versions of Python. Any use of __*___ names, in any

context, that does not follow explicitly documented use, is subject to breakage without warning.
* ZEa-uF) ol 5. o] RRe olEES Fls A wHolA A F 4 FEHE HEE Y

B2 o0 A4 Fe 0] B (private)” o] E B HE 71 o] & FE2S 33/ AT AU 424
(o] 8) AL 1A L.

2.3. A¥zle) 7|9 e 9
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24 =€l
2] B E (litera) & 2 E WHF = At AT 27IH A th

241 A9 vie|Ed 2E™

2R PH L e 2L ofH Ao w Mg Uth

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix = "r" | "u"™ | "R" | "U" | "£" | "EF"

I "fr" | "Fr" I "fR" I "FR" | "rf" I "rF" I "Rf" | "RF"
shortstring = "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "y Jongstringitem* "'''" | '"nwwtv Jjongstringitem* '"""'
shortstringitem := shortstringchar | stringescapeseqg
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 = "o" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes n= "y Jongbytesitem* "'''"™ | '"nwrv Jongbytesitem* '"""'
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>

(]

1A FZ o] Rl R Fot= ot 7HR] B A A| F2 stringprefix W bytesprefix 2} 2B o] U X
Atol ol Ful o] & gt 2] ok = %AQQQH&* 4ﬁﬂ°ﬂq%ﬁﬁ3§@4%VWhAi%%W
F Aol glod UTF-8YUth <15 A Alds HAR

TR A, T A B E e e AemEw() U
IR Z“’H}i“‘%ﬁtﬂr F2 E2NY 5 AFY
145}) rﬂ]/\l(\)fx}L T2 2o A5

4 ’“?JW A2, w2 % 2217 1A Y Y e

o (bytes) ZlE] 22 4 "o’ U 'B' E ol BdUTH str Fo] 2B A A bytes O] AAHAE
Tk © 4 ASCII EAFE T 88 5 Ak T Egto] 128H T AAL 28 5L WAl o] 25 o]
F A o] of Frch.

Agst ol £ g e BE AHHos r o} 'R FAHE Uo] £ 5 AF UL o £AAS
< 1
o

ol r{o (INEiis

¢

HU m{m
—r‘EE
q,

I

oo o2 K

4ur-1u ol ® MW A rodr
HUL[FH

£ 214 (raw strings) °] -3 1), =AY Ao, EA
EAFol Y \U" % a0 4215 2] STk, ool 2xe) g T
ahol A 3xet b2 A FAFUTHE As s A, Tur' U ADEH A s th

WA 3300 27b: G vhol 2 B Pe] tbrr 9 2 9nl7k Y bt Aol 7k ks g e,

W78 3300 27} ghol A 2.x 9 3x o A EA o] A Qe =S §AHSE Bestel] 99 o Aol A
A $URE 2EE (' value') o] TA £ 9= 95U Th AP 3 4 B PEP 414 o U Ut
ez}

£ R B FOIR e EAE B H R 2 A B E & (formatted string literal) 9 W o5 2 AL

E
[,
rr
At
& o
ol
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SEE e WAL £ e e B ART S AU, A, b o e AT 5 AT oA
G Y BALE e A T, 2 wol 22 el AL 2715 g,
A uhg3E H g E oA, Al 7] 9] o] AA 0] = 2] gk 7] “ZPQ}EE}i*ﬂ?ﬂ%}% yoh(ze 2 FAE Y
th. o9l = sk Zo Al 7R o]aA o] H A 2 mF 7T UL+ A, gHES TEA YL (“‘EE”
e Ee A s A 2R 2, 0 1
R QEO) 7L A S o) 4, B AR} vho] 2] elE eo] EE o] 2A 0] x ARALE BE ColA
AFEE A 58 T H 0 S AH Uk QAT o 2 Aol AAAL o U o
STEACZ AAZ | 21 T AT
“newlins o ST AT EA T AT
\\ sHA )
T HETEE ()
\" 3% (")
\a ASCII ¥ (BEL)
\b ASCII 9 =~ 5] o] = (BS)
N: ASCII £ 9] < (FF)
\n ASCII 2+¢l 3] = (LF)
\r ASCII 7] 8] A] 8] & (CR)
\t ASCII 7} 2 € (TAB)
v ASCIL A= & (VT)
\ 000 8Z 4 000 B A A= EA} (1,3)
\xhh 1642 hh = A4 ZAF 23)
AL 2 E Lol e A4 £ o] AT o] = A AAE:
SIEACZAAL [ 9T T AT
Winame] FUTE T oI oI = oA name o 2F 3t oI & EAR T4 | @)
\UXKXK 16-bit 16 A4 xxxx 2 A A= E X} (5)
\UXXXXXXXX 32-bit 16 J 5 xxxooxox 2 A A EH B2} (6)

Co} w}R71A =, A o) Al o] 8847 3145 k.
(2) 2 Cole 2, 383 F 7o) 16157} A 35 o of Futh
SLASGA, 1639 8T 2 AITE M BT @ Aol = FUULE BAG AT

(4) WA 334 WA A ]%01 —7—7}3311:1‘43}
(5) B85 4719 16742 22 = )
6) ol PHer BEFUIEE AFY D 5 A5Uh A3 8749 16347 223 Th

Cel=ge, AN A gde= 2 2E AL WAEA 2 dHE dA gutk S,
eh ]7}754'01] HA FU ok (o - 27 sy O]/\ﬂ] ]E/\]‘:ﬂﬁﬂﬂi N
uf, 25 2ol A ﬂiﬂ a2 G AAD = A5 Uth) 2AE B H Dol AR A4 H = o] aA o]
A7} vl EQ 2lE oA & AAH A e F 7 Aol FEFAAIL.
H A 3.6004 W QA E 2] 9k o] A A o] T A] @2 DeprecationWarning < YHE U th o Al 7}
sto] R o u 2| ¥ A ol A= SyntaxError 2 52 ZA YUt

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

fly M

> 32 12

4 o
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g e oA 2, b o S AR o 27 o] = F U th ShA v o Lol 7k Aol dA B uieh el 8
Sol, pr\nn = 2HE BAY pe R, T Y BA Solglgunh: O SeAS SWSE; o\ n &
2uE BAE pE e obd Ut (2 BALEA E4AY o SR B S uvnh). & o gEa

g
o}

Wei A, o E e el o el AR B SuUthe] 247 ol 2= GEES ol a0z
9}
t}

i

A7) 7] w2 U T, AlE o] 2= ARZAE 2 Aol ohe e E Dol E3E & T Ao
2apz Q4P Foe

e

Q 12
o
%
°

2.4.2 #2149 2 o] o] 0] 7]

2l el BA ol ol AN BE (5O RAHA) o2l A AAAN A3t Aol e,
7 9ul e ol el A Tyt 7 eledo) N2 02 Mg RS ASSIE Huth 24, "hello”
'world' & "helloworld" G EF5FULh o] 752 0 FAEE HY A 9 E2 Vs u 223 Y
NS BAFYT 2 24 B vt 248 BolE AR s FUTh ol & Sl

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

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

o] 750l ¥ oA HoH e AT A A Hol FAF oA o of Futh A Al zholl EA+E
EAL o]0l 0] 7] Ao AL+ QAAAE AL oF Gk 2l F ojoj 2ol 7|7} L4 WE THE GREES
AEE S T (F EALS AF G2 E BALE ool Rolt Az b Fth, £ B4 HEL
HE B 2 e dst ool Y 5 ALl ol s ok Tk

243 = A4 2E]¥

WA 3.690 37}
T B9 2 ¥ Y (formatted string literal) == 22D (fstring) < '£' U 'F' & Qo] A EX Y gEHEY
Uth o] A8 2 A FEE 28T+ U, 25 {} E P EH = XT3 AYYTH o2 £AHE 2lH E 0]
P A5 e 2A W, TR AL 2le D AP ol A= £ BT}

ojaAolz AA~E AN EAL e EAY O HUTHEA A AL AL ) IUth. OB
Foll £ 42 Th23} 2L B L BE U

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>

ST T2EE A%
%l’/}‘: @E’}C‘ﬂﬂ d‘/]"% 6}Ur/] Oﬂt%éi {' = X]E‘r'” a/\V‘”\]?] Eﬂ -ﬂr°1 2 E A o] FuE YT
1292 F 2= W3 (conversion) BEVF-E ¢ e, =43 1 2 AFE T =W %] A X} (format specifier)
EUES S, 22 2 AFFYTL (¥ s %% 523 ')y 2 E9Uch
U EAE gEHEY 2942 252 SN dubFQd stolx 8 4] Oiﬁlﬂhfﬂ, 2 712 o 2] 7}
AUtk W A2 ST A ¢, lambda A2 BAI A BT E H“}OF“’J‘/]E} A2 x2HA L
AQEAE TR 5 Ao (12 Sol, 45 G2 8 H EAD) FAL 238 5 AuUth 4 2AAL
E BA elElEol S48 A 0e] BulolA] AZol A S B0 AL U

12 Chapter 2. o]3] 24




The Python Language Reference, = x| 8] A 3.7.17

WA 3.79]| 4] ¥ 7 : Prior to Python 3.7, an awa i t expression and comprehensions containing an async for clause
were illegal in the expressions in formatted string literals due to a problem with the implementation.

1H 2 (conversion) ©] ZVB‘Q H, 3 29 @JJrﬂ Zujg Ao Mg Ut Wt i1s' = Ao str() S 3=

St ' r' L repr() € 3E%, 'a' Lascii() E &Y}

A= format () & E*—E-"-UHF/]ELHE]— W AGAE @A oY RS A format_ () HIAE
2 ARH T 29 AAA7 AR W E ALl ALH T oA A A7 A F EALe] {3

et

A4 ERAAAL FHA AR VEEL TR S AUk o] FHY =L 25 AN Wak AEg)
TR AZAE 2T 5 YAR Ao FHA AN FEES 2T o+ JFUTh 2 A AR} ko] Ao+
A format() W A = ol A A & A} 2,

TR ZAE HHEZ o] EY T+ JARL A BTt o gEHERE 24 = syt

=9 BAY e E ol g S

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

"He said his name is 'Fred'."

>>> width = 10

>>> precision = 4

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

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

'result: 12.35"

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

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

'January 27, 2017'

>>> number = 1024

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

'0x400"

AuA BAG E A 2 BWS TR AOE A% Avhe N BE AEHE EAZ0| Y
22 B H DL A L E} FESA ook Atk AU th:

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

f'abc {fal['x'"] def" # workaround: use different quoting

£ BAANE o 2HAE ST 5 91, S5 o el b B

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

o SElAl ol 2xA 0|27 B2 e S Y, AN HFE BHEd FYTh

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

'newline: 10'

£ 24D I E YL 525 (docstring) ©.F AHSD 4 G5 UTh BB 0] A3 gEhE nhRbg U,

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

>>> foo._ doc__ is None
True

24. €4 13
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ZU 2 2 HE 27t thd Al k2 PEP 498 & oy, dE® 29 BAG W AUS S AHS e
str.format () & A H = Aol &H5Yth

244 == 8€d

S gel s Al /A BR7F Atk A%, A%, H4 Bas dHY 22 AL deUt (Bass
A9} 552 HaA Bl R )

A HE ol 8 235HA oFE Ao Fosfofdunh -1 3} 2L FE2 4 F AN 2 HE L
PR EEL RN

245 A4+ HEH

Ao g S0 22 o3 Fo 2 xdFUh

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

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

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

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

nonzerodigit = "rLLLu"on

digit = "o"..."9"

bindigit = "o | "iv

octdigit "o"...""

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

7HgRt R elo] AgE = A=A e BAE A EHE Y] Dol AT gyt

e el Yol 24 3 AR 0l 2HA AUTE ASAL 2o/ Al 2SS T AL W &2}
AFUTE BE2 A Aol U 0x oF 22 X4 2] % A} (base specifier) Th5oll Y2 < e, & W o sphpet
AEd 5 e,
0 0] obd 1071574002 A28 5= Qo T3l oF Fith. 3.0 M o] 2] sho] Mol A AH§-3C 2Er L
844 BlEd £ & AL o] gAY

A dEdd dE =

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef

100_000_000_000 0b_1110_0101

4.4

HA 36004 HA: 2l A= Dge RAT FHoE UES

.

2o,

14
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floatnumber = pointfloat | exponentfloat

pointfloat = [digitpart] fraction | digitpart "."

exponentfloat : (digitpart | pointfloat) exponent

digitpart = digit (["_"] digit)™*

fraction = "." digitpart

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

5uo SR L G4 1028 02 AT 2ol T sok Futh o8 S0}, 077¢010 & SuHE £
o]al, 77e10 # 2 AE RAFUTE A 2lHE 9 sgE W= A AT AGA U A ElHE
ASURAAA R BER $AE] BSS BEE A% ART Ik

CEEEECR

’3.14 10. 3.14e-10

WA 360 W BB B A £ 45 182 BAY Ao WSS HAn:

2.4.7 32 2E]d

A4 PHYL e 2L o9 Aoz wAF UL

imagnumber = (floatnumber |

o
do
)

O

19
9

Zi
Aﬂ
rr
ol
0%
1o
>

B4 AEge d8RT1009 Bar g MU ety dps Be sz
St 00l o1l AR e Ha At e A4S o e L Bel, (3o 9

FJH?—-}-J 2 7HA ol & Sy th:

’3.14j 10.3 103 .0015 1e1007 3.14e-103 3.14_15_937

25 21447}

ted e 2 e AU

+ - * * / // % @

<< >> & | A ~

< > <= >= == =
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_~

[‘_8,

vhIEE 449 514 P E I ST A58 vhYE A Al S 2 E Y ellipsi

literal) o] 2}= EH 3t 9| ] 7} U TH BF Zuto] 8 1)) 9] o AFA} (augmented assignment operator) S-2 ©]3]

HoE PRAZ /5 aAw, £ A4 ST
}

Thee) 4155 ASCH BA452 e 25 A¥2A SHE A7 QA 19 0 o)F 2470

Fomgvch:
. T |
Th29] Q1405 £ ASCI 4SS sho Ao A A3 A h&Uith B4 el 8 @3} 4 o] 9] 9] 2ol A A5
HE A 2 g gyt

Ur
()

|
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CHAPTER 3

3.1 AA, 3%, 3

Objects are Python’s abstraction for data. All data in a Python program is represented by objects or by relations be-
tween objects. (In a sense, and in conformance to Von Neumann’s model of a “stored program computer”, code is also
represented by objects.)

BE WA £ oFo| dlE] ¥ (identity), 3 (type), #k(value) & Zr5 U th A A9 ofo]dlEIE] £ §HH w503 T o=
HAH A gFFUth w2 gAY A Far Pt 3H‘: E5UTh ‘is” AakAE F AA 9 ol dlE]E]
S aFUthid() FFE oto|dEEE A-E R8-S seF U

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

A0S B AN A LA E AT BT (% Fol, Lol & 2D AYT) 3 A AAE| 71D 4

Aol &
0]1_ 7]——‘0‘]—%}1\-1: o 7(-]_,]‘6]—1/]5]— type () 3‘}—/’\—“: 7“;(«]]_4 ]Z—]\ 0__:]' 17]};(1]]-/]_)0 E‘E:]zqr/]— O]-O]E] ﬂﬂi‘r
u]-z}7]-x]§ WA 2] & (type) QA WA A L)

ofd AAEY g2 HAT S AF ULk FS WA = A= AAES 7PA (mutable) o) 2t Ul It
WEol R To e AT = Qe AAES £ (immutable) ©] 2131 T 7}“4 AA o st F=E A3t
1 e EW Aol Y g2 7hA A gro] M u] WA LDH'_%?E AU TH SWU* At e
AR ES Jeteol vid = glonz Ag ol A3 EWolgta A AZ UL matA EA-2 ddsA =
W7 B 2 2 A v uth £ o v Edyoh) AA9 7 A (mutability) - 174«] 3 o] 9] 5|
AARZFUH oA & £ 2L ©AHE, 72 (tuple) 2 £ W o] 2| vk, 9 A 1 €] (dictionary) £} 8] 2~ E (list) & 7HA Y
Ytk

AAE 23 YA A S E A FFUTH o FRE A &S Uﬂ (unreachable) 7}H] 2] 4> 7] (garbage Collect)

AUtk 730l A £ AZ QAN AL okl A Aol AUt — obF FEF = AR S

TAGA = o] 7HH A AT o Ao B PR A= :rLfﬂ-J 2 EAIU

CPython implementation detail: CPython & & A} 2+=% 3] 4~ A Ak (reference-counting) ¥ A& AF-&-3l=t], (M &
Now) £EA 0w AR A9 A gA 7t F AR o o o PR ANE A2 A A

AP} 42 AT 2= Q)L Th BHA| Tk <28k B2 7} Q) Apu A S8 2 ?511‘/}— o gzt «akA 7u] 7]

FAY Aojol] AF AR =g BE —r/\i £ 7“25}‘1‘ HUoh o FEE2 & 4 A OE & Z}staz, CPython

ojd Algtel 2402, of@ 490 ARlS §& WHSE Aol b5 FuTh AW ZE AW o}F 7 4@ AH2 oo A 5
dons dudss 3o 400 e
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T HAE & AdFULh FER7MA AL wf S48 2 & 3to]d 8] A o] (finalization) & = Z o] &] & 3}A] Zro}of
U (A 4 IS YA F o2 PolFofof ).

FHo] Algdhe FAol U UM FXY AFSS 28X o =AE = e AAES Ao EE s 5
Aol Fosfjof Frth T8t ‘try-except’ O 2 A9 & e AT AAE AotdA e £ 5 UTh

oH AAEL e gpdo|}p F e« ﬂT(extemal)” ZHA o) i F2E =TI o] AEE2 AA 7t
ZHA| A = A D wf b E T o] S E A gk, 7| A = AE BAE = o oy Bg, O™ A2 A FAY S
g als A A ol v w3k Al F Ut R E close () WAETL 228 A4S o= 283 AR5
GAF YA A o 72 Folok(close) FUTE ‘try--finally’ 3 ‘with’ &2 o|E A 3l A S AlF
ot

o AR =2 th2 AAof st Fx & 23 d5Uth o AES ZH o] Y (container) BF1l K5 T
52, 82E, 99 5ol Aoy o gyt o] Z2EL AH oW #Y dEAYTE RELS, &
271 A" ol e =8 ul=, S JE AA S ololdEE BuhE g2 A YTh AT, A o v
Zha Aol tis] =& wl= A H 7HA AR S otol’E B v wpR U th 2 A, (FE 2-2) £ Ad oy 7}
b ARz FxE sta Jubd, 2 7hA AR 7 H A A AE ol v Y E W AP Y Th

P2 A9 BE SHANA QA7 5 A= HHA 9FE FUh A9 ofeld gt 7} 7F %%ﬁi ARA=
ol Ho A= IS AUt EHYP L A Al g2 vhE s AA2 AAZ & oju] 2R3 A A FollA
2o YA e 2= Z2AS E8E 5 A uTh vbdd 7pA ﬁxﬂoﬂAiL OIE* Aol & A gsUtt dE
Eol,a=1; b=1%9,a8bE=1& 7= 22 AL 5 I, old % AdF UL A wkc =
[1; d = [1 %, celdEF N9 HED}EL%%@OE,AHEDP—OW Hl g aEQ o] BAAH YT (c
=d= [l=A42A4AScacl AHdFUh)

TR0 wel C U A OhE ol 2 A E) §F RES S

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

AR ARD AT Md 55), 2F golBH P E T F7HE 7ol ¥ 27 = ddth
otefoll o= 2 Foll e A2 ‘55 o] E2|F E (special attribute)’ & Y Eot= =S 2 h
OJAEL T 2T WS AT, YA ARES g Aol ebduth Hoj= Yoz MAE 5

None ©°] -2 'S}UrJ A 2k o) e e e AAZE AT o] AAl= WAE o F
None & 58 HIFUth o2 7pA] ol A ghe] RS LF/]‘—I:-]] AL EH T o] So], WA R o2
a71E anﬁ_;q ok 3} o] ¥kl 71ke

232 AR Y Yth

Qe 2 skel A7 7L 2 AT o] Ao W7
H o] & NotImplemented 2 T3l =24 t}h <A} Wl A = (numeric method) £} ¥] 1L (rich comparison)
A == AlFE 3 A4kl tisf AAbe] FHEA] ko O] H= el oF gk (2 ¥ QE =g
B+ Lixwtﬂra}ﬂﬁd Akol ), ojdE O E i tE A=Y Th) =8 32 g Ut

FUEAI A L.
A7 EAZFUCE o] AAd= 2HE ...
AU

Q4 g A G Eeo] AT B
32 il

NotImplemented ©] &2 d}1}9] Fuk2 Z2k<5

o Z}A| g+ Y] -&2 implementing-the-arithmetic-operations <
Ellipsis ©] 32> Shve} ghehs gt o] ghe ste St
ol U FH o] &5 Ellipsis & 53 qu@-],]q_ =2k

numbers .Number ©|ASL& AX}HE}E"H 95 WS A1z, AF
FUth 2 A= EH YY) g gho] BHEoiA | XEEH

VIO = s

¥ 57) Sk ok 5to] e
Fo4 9 2453 B A3 BAs of AHTh ST ARE e 24 BAAE AR Ba Y5tk
shol A A%, A%, BasE PRI
numbers . Integral ©| 252 349 34 A (F3} )0l £3H L2E5S Gehy ok

F 4 379 357 A
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< (int)

o] A& (7H) vl & 2] 7} &) geh+= 3k, Al ok gl
o} up A = (mask) A Ako

I
2
C
E=)

complement) 2 = += 7lYZ o7 2els dA4E A 2L g9E =}
E¥ (bool) °] 212 =g 73 & HEbd Utk False 9 True F AA W =3 9 A4
Utk =9 2 int J2] A4 9 (subtype) ©] 31, HF2 ol A 247] 0412 H F 2ok
ool v BALRE WHHE B9, 47 29 "False" 9} "True" 7} uHEHE U
A4 B FAL S50 EFD AZEG vhAT Agbe] A on] e AL AT A
AU

numbers .Real (float) °]ZAE2L 7|4 422 u] A = (double precision) F-% A~ 47 =& YeEbY Ut
s1gE = 3he] Hs e WSR2 Y Ao A= 3 71 A AA (2FC Y A ) o mEE
Zabof] Y5 Ut} 3ho]l A2 g T (single precision) 5 A4 & X QA E5ULh oA S
ALg8le ol F7LH = Z2 A AL W R g ] A7 Fto] M AlA AAE AE 3=t £ 7= v S
s o vlulsi Ut 2w Eol F 7HA /Y HE5 AR T2 Ao E BAEHA wrE st

AR Q5T

AAAE gol o 342 o184 (indexing) B 4 = F3 Aolo] A I AFS UEAITh WdeS
len() & AR AR FBEY ASE B FUTH AALY Lol °
A0, 1, 01 S E Eali]
AALE ool A% ADFUTH: ali:]] Li<=
Qo)A A5 wf, &

AR Y

ofE AlA 2= M HA “25] (step)” W N HFE A3 “EF & 2l o] A (extended slicing)” = A &Y
x rmE

Thali:j:k] ©x = 1 + n*k,n>=0,i<=x<jE T3} FExE AT
AldaE B et FEE U
EHAE2 EHAAA P AA = dd HEo R Fol = HAE = 5 Uth (R 2 AA 29
FrE xS, I AA=7IHE = 3, A3 5 sk AR EH AA R R EH FRE =
A JA AA = HAE 5= g5 Urh)
oS3 22 P52 EH AIEAY Y
B2} (Strings) FAE 2 FUFE F = 2 E (Unicode code point) 52 X 3l= g2 Al
olutl U+0000 — U+10FFFF B9 REFE ZIQAEEL ExdEr T3 4 JdS5Uth
Stol Mol = char o] P& Al Bl 9= I ZIQEE Zdo| 1 9 Ead
A2 EAFHUL WA T ord() = FE ZAEES EY PA oA 0 - 10FFFF HY 9
ALE2 HEEYUTH chr () 2890 - 10FFFF O] A& | Fote dol 1 o A AA =2
HEZTh str.encode () & FOA GAE QA Y-S AHEHA] str S bytes & HAES}1AL,
bytes.decode () £ 2 ¥l Y-S =Yt
FZ (Tuples) /29 52 A9 ghold AAYULE F 7 o]y FEo2 FTHH = FE
2 FrtE 289 294y E5o08 e S A5yt e FRo2 FAAH FE (A
H singleton) & X H A of] FULE FIA BE F AFUNZEZ RS FEF Yoz,
FEAA D2 = RFES DEAGFYLH. I FE2 AN ZE5 2 s = IdFUT
Hlo] E Y (Bytes) H}o]E 4 (bytes) 2 A= £ sl QYU th FE-28-H]E vlo] EQIH], 0 <=x <256
HAY A-E P YT vlo]E AA| & we = vl E

v}

W bytes () A A A} (constructor) E AR 4= Q5 YT E3L vlol
HAEE S8 EAEE 2dE 5+ JdFUth

©w
)
kKl
SN
ofls
X
ol
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g

53 (Mappings) ©] 252 919] <] °1‘“i Aoz ddgds e A w2

7P Al A A 7HA Al A A RHEo R Sol WA E 5 S Th A B 23 3 A (subscription) 7 < 2}0] /4
S AT del (AFA]) 2] thd oz AHeE 5 dFuTh

B4 Y W b AAsg el dgyith:

P AE (Lists) 2229 B2 ol stojal AN YY) HAes Fuie Bejd TAAS o
2% ool Yol 4] B 5 Uk (do] 001} 19] PAES BELH HEd 730 B8
R*edth)

Hlo] & vl g (Byte Arrays) H}o] E uj & (bytearray) AR = 7}t§_ EdUct W& bytearray ()
WAL REOl AT Jpaolel 2 (2 A 34 #7b5 Stk )& A2l e, wol =
W g2 E 1 vlo] Ed (bytes) 7“7619} 22 g o] 29 75 S AT

3 BE array + F71Y 7HH Ald A P& Al F3t=dl, collections BE JA] up7HA] ¢

U,

BE Settypes) AL FH g 2 AAEY A4 Q1 48T AT UL, A94T 5
QU A ol HA )= 5 U3, WF B Len() & AT o) Yt FBEY ASE BeiF

Utk A3re] gubA <l == w2 A4 A Ab(fast membership testing), Al @20l A F5-5 3

2L % & (intersection), €4 &t (union), 27| & (difference), o) A 2} 3 & (symmetric difference) ¥ 22 g o
Abg Alabshs A9 Uth

Ay dasode 9xqve 7|1k 22 &
3k 917 o] A 85 T B o] 59 oF 3
2% shfn Aol Bolz 4 Atk

A7 e g A Bl dsyTh

’.‘J?J(SetS) O AEL /M AT vebdYrth W set () AAAE WHE 4 91T, add () 22 WA=
S AHEAA Yol 83 4 QlF Ut
4 ’S?J(Frozen sets) o] A5 2 TS Yebd Utk WA frozenset () AAAE UE 5 5

Utk ¥ A (frozenset) = ¥ o] AL S| A] 7}5 st 2, th& A &9 -dib} *%Lﬂilﬂ 7=

A48 % g

EREE %
e R FE L IC ER I S

]

3 7] Y (subscript notation) a [k] = "3 a oA k 2 AE A F = =S A
AHgE = QA Tfﬂ‘ﬂo]urdel—i— Fol ol 2 = stk W e

F= 5o 48 Bl F U
AR 2 7o) W v W) A5y th:

=]

o A1) 2] (Dictionaries) ©] &2 A9 d29] Addx 3oz AdAs = AAE Fae WS
et Uth 7|2 AFS S = gl A2 g2E, gAY E U 1 99 7MY Foll A ofo]dlE] E] 7}
olyzl o2 vus = AER AUtk gV E&4 2 70|, 719 djA gho]l =5 WA
2 AL B For FAHEE 273 Y7l Wl E AUt 712 AMREH = A F 9 Fe
SAF vl ool B3 duk P o] G Ut Bk F A7 2 v aEH E (o E E0], 1 7 1.0),
E 022 gave 5 Jdddsted AHEE 5 s Uth

Dictionaries preserve insertion order, meaning that keys will be produced in the same order they were added
sequentially over the dictionary. Replacing an existing key does not change the order, however removing a
key and re-inserting it will add it to the end instead of keeping its old place.

gy 7 U (... E71H 22 s F AUt (I Y o] AdS Fa
L)

27 2E dom.ndbm Z dom. gnu = F7+9] vi8 & & A|F k=, collections & FA| vt
AR Quh

WA 3.7 4] ¥ 7 : Dictionaries did not preserve insertion order in versions of Python before 3.6. In

CPython 3.6, insertion order was preserved, but it was considered an implementation detail at that time rather
than a language guarantee.
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Z 2] E (Callable types) ©| 252 T+ T& AH(@= AH ol 482 + A= F=dUth
AR A B A8 A B AN L B4 A B BB (H4 A9 A4 A1), B
9] & A o] 7 A 4= (formal parameter) 553} 262 7|9 §5-& EZ33}+= 9l X} (argument) F5 O 2
525 ojok Tk
4 o] E 2] H E & (Special attributes):
DA 5[]
__doc__ s Aets BAE EE (s 49 None; A B 7] 7bs
Zelaz 445 A ST,
__name__ 4o ol & » 7 s
__qualname_ o A —’ﬁ}ﬂ o] =, »7 75
WA 3.3 7}
__module__ 7B H BEY o)F T+ (fle 4F) None 27) 75
__defaults__ A2 712 == (= AF) None 0.2 TS J&. | &27] 75
__code_ AgtdH g9 H]-D] (body) & U= 3= 214 » 7] 7bs
__globals__ g A lesS 7H gM ol thak Fx — A7 A&
ST AoH R EL AY o] F7FH(namespace)
i SJeTs] 95 JJEF REE AUFE o[ E I1F. R
__closure_ None ¥ = &4 9] 2}-§ ¥ 4= (free variable) = of] o 3+ A7 AL
AA4E 712 A(cel) 59 5=, cell_contents
o= 2] F-E o] o3k A K oS HAAIL
__annotations__ | #i7fHY] o g o] S 7HA dict. dicte] 7] = N
f7f 52 o] F 1, vhEk gk o] . H o] M o] QIThH
'return' & 7| & A3t
__kwdefaults__ | 7|¥E FERET AL 7Fsst vl =9 71282 7131 | 227] 7hs
dict.
“27] 745" 0T BAE Y REY o= RESS kol BT ) §S WA T
P4 AAE QoY) JEHHES 9T L 5 AEE A Ashd, 6] & Sof Foo] WeHole]
(metadata) & = O] U A2 F ASFUTE AEYREE gAY & o= €8 H 8 (dot-
notation) ©] AH&H U th AR FHL 2 A ALEAF Ao T T o] EHEE A Aol T30
oF I W B4 B4 ol =R v 19D 4 dsUn
A AA = cell_contents AEZHEE 7FA AL JdFUth A gh= oS Bvt otz gt
grde s f5u s dain
B ool B A9 ARG 2 AR 2L 4 Ak obelol e U3 Be)
]%—g ;d—j__ SHA] /\]_1_
o]l A El A W] A = (Instance methods) QA AE A WA T = Zea, ZeA Ad2EA0) BE ZHE A
(B5 A2 o )= 23
54 97 A EAREE: _selr & Fes Q202 AA, _func_ & §2 A,
_doc__ 2 WAEY A% (__func__.__doc__ F ZHFYTH; _name__ 2 HAEY o] F
(__func__._name__ ¥ 7&%‘45}); module__ < WA E7F HoH RE9 o] Fo| AU fle
7% None.
HAZE 7| T4 BEFF AEYRESS 95 5 AES AIAZUGGEHA T 27 A Y
37 ek oh.
AEZRETL AR A BY T Aol At S viA = AAW, AHEA Z Y wAE AA =
Sejno e HES 9 1 B0l 4 A5 LI TH(OPuhE 1 2o 29 A AHAE A,
AzBA A AR} Zehs Aadag B 2elae) AeA} Ao B AN T A SO BN
BEo]A ], self  olEfHEEAAHA0| I, WAHE A= A3 (bound)3F G T T3
32. Y AS 21
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. Al A E9]  func oJEFHEL Y T4 AA AU}

SHAUJLPAZRE G2 A E AAE 5228 AREAF A 2] WA= AA 7L vhs o] A uf,
A JAL-2] _ func o E ﬂ“Eﬂ%EH" A= AR 7Fokd el 229 _func_ o] EF]
Hegt= A A5t = S AR 9 Aot e vkalog =23t}

ArFa2 A= A7 SR AL A2 0 SH2 A= AXE Jo 24 whEo1d o,
self OJEgHELZYA AAlo)T,  func_ oEZHRELZ EH/\uﬂ/HE7}7] 1S T =
sk 207 9 U e

Ard2WANE AA7L 52E o), 7] T FS (_func_) 7t FEEHE, AX F

doll Fel & A2dA (_self_ ) 7HAdgEUTh A& o], c 7t £0 9 BYE
Zexolal, x 7bc o AdrblAdw), x.£(1) & TEI}E= AL C.f(x, 1) ITEFE= A

ofr

fl

Zsynh
Aad A v E AR 7 S 2 A= AR 257 & v, _self_ o AP “Fex AAEHA”
4 AL f(C, 1) E2E

OAEE Fejs AN YU Th T x. £ (1) olLhCLE(1) & TEFE
e A3 25Ut £ /% @5 oh,

@*ﬂﬂﬂHﬂAH*ﬂﬂEAﬁﬂ°Jc@ciﬂaﬂ P RES 92 wuitt Yojdo)
FolaoF gt o Aol o) HES A Mol P et, 1A WGE TE5E Aol
&4 9l 2 A3k P Utk T3, o] WEo] ALgL o) FHol thsl A Ek A Fell Z2) 3] o F]
g2 28 A4 (2g g Eol old BE AA) = HE Qlo] U ZP 2 AAE A9
JEFHE AL A A T4 A YA s HEE R o}%q._ AT 293t} o) S
47k 2ol ol EP HEL vk Joj .

(

r

A olE & —r(Generator functions) Yleld T (yield & A Z2) S A&3H= ?“;P—’,“—Ur =2 Ay
g o) 8] &4 (generator function) B+1l F-EU T ol ¥ 42 &3 A o] B ) ] H (iterator)
AANE Ee1F £, T4 vid (body) & “3”5]' o AFEE Ut} o] H Eﬂ o|E]9] iterator.
_next_( HAEE TE6HH yield Fol 32 AT w742 T+7 a]"ﬂ%‘%‘:]' g7t
return & AP AY o =3I stopIteration A& & o711 ]EﬂEﬂO]E%‘— HPQ
sh= 3= ﬂoﬂ 2otA g uth
F¥l ¥4 (Coroutine functions) async def & /\}&oﬂ A AYE =gy AassE ZFE g
(coroutine function) 2t F-EUth o|d T4 E &5 ZFE AAE EHEYL await
AL ¥ £4, async with& async for —E—% AR 5 AssUth 58 A A (Coroutine Ob-

Jects) /ﬂ], AL AREFAANL

H]5-7] Al ) °] €] &4 (Asynchronous generator functions) async def S AFEA AYH = 47t

vield¥<= A}—Q‘a}tﬁ' v]5 7] Al | o] 8] ¥4 (asynchronous generator function) B+l -5 Ut} o] A
St S &35 4 vl 5 7] o] Bl #) o] ] (asynchronous iterator) 2} 4] & &2 F =4, 49 vt
(bOdY)% A5} "Hﬁﬂ async forzolA AHEH Yt

H] %5 7] o]E]d| o] E]9] aiterator.__anext_ () WA EE &5 o9 olEHE & & F =4,
it Bl o1 7o) 8 AT R AR B ARE AL, F47 0 wecven T2 ADAAY
Lo =23} StopAsyncIteration ¢8| & 40 7|3, v]5 7] o] o] E &= ¥I&3t= FEQ

2ol =23tA HuU

A 8t~ (Built-in functions) W & gk~ 2 A £2 S8 95 U th(wrapper). W 3429 o

=C% 5
EE len() Fmath.sin() (mathtﬁ—? Wd ZEdueh 7t A5 Utk Ak Aot 2
C ool A BTG, B 97 A8 oS REE: doc & o 87 £ EL
R 47 None YUTH __name_ 2 &9 o5 YU __self  =None 02 dAFFHUHh

(BHA T T FE5-& BAAIR); __module_ 27 A ZE o] 5ol At gl A -F None
At
g “ﬂ/ﬂ‘:(Built-in methods) ©] 21-& Abd W7 g9 Tt
AAZ C Foll AEE = AAE 21 i
A, alist = B 2E A YUt o] A,
a9 AA = A48

£ BEQUT ool BAH 2719
A YA o E& alist.append() 7}
T+ 97 A AEFHE _ self_ Talist &

22 Chapter 3. Hlo]g] 2



The Python Language Reference, = x| 8] A 3.7.17

L=
2=

Fe 2 (Classes) 2= 2 EYUTE o] AAHEL HEF A A2 A2 AS e AR
(factory) 2 52 8t=H|, __new () HIAE=E A7 2 (override) t= 2= FollM & E2td =
AsUth TE AAE _new () 2 ALHIL, ANAH R, A A2F2E 27]35H7] 98]

__init__ () 2= AEFYTh
Z e A QA AEl A (Class Instances) Ze|2oA _ call () WAEE Hgdoay, Zes Ad2EHA
£ EHER Us T A5 U
(Modules) 252 sto] W I =9 7]HAd 243 B0, import
import_module () & W& _ import_ () T+ E T &3 °
 HEo)F Ut ZE AAE 94 AA

gof 3 232 HIAFH YL JE Eo,m.x =m.__dict
27183 AHgE I =

QEE A28 of 9

o
b

T e
3 Au)
Ir
o,
[t

gl

o
filo
P
of>
i
u
o
A 10
BN 3
irg
Ach
&
i—",
Ir

dict__["x"] = 13 @&k
ue) RO 8 (7] A5 JEHES: _name_ & BES) oS YUTh _doc__ L BEY 4¥
A E= §l A% None U TH (Y FE 95)__annotations = RE A E YA
SRR A oo d 5 gL gAY YUk file £ BEo 2Ed stde J2PUY
oh AEmelEe] 3402 AAH CHER L oW FR BEENAE_ rile o= REZ}
AFH A QU Th % 2ol Hel el shared library) 2 R 6] $ 402 2Y5E Y R g 4 T

gtolB 2| Fr ol AlFH Yt

E4 97 4§ olEdRES: _dice & YAV BAYE BES o] F FHAUTh

CPython implementation detail: CPython ©] 285 © 44 2] & v]-¢-= 1 w £, gy o] g gt =

Zhdobddets, REol 2325 Bojud 2E gAYy el vl Ut o] Z2lS Fste ™, 9 el &
EAFSAY gAY E A A o] &t T2 BES FobroloF Futh

A& 2 A o] Zel 2 (Custom classes) AHEAF Fo] ZejA P52 HE Fea o wfj&ol vt Ut (&

s Aol Ald Fx). Fdlas YAYEE F8H olF FE ZASUTE FUL oEYRE A2 e

ol g yg]o gt 232 WEFHUTh o & Eof,Cc.xEC.__dict_ ["x"] 2 AFF YU} (3HA 2

<= o8] 7FA] F (hook) ©] U5 ). 71 A EERE

g
i)

JEZRE] JIote thE WH =S 33t | ).
ojgol AL XA ko, JERE AN R FHAEqA ALSHULH o] RE Feix AL
C3 WA= A4 %A (method resolution order) & Al-&3}=d], ThE Aol 22 i Jejag ol
‘Tho] oFE & (diamond)’ A5 F27FEA = vt 2 A 52T 3ho]H o] AbE-SH= C3 MROoY| A3
Z ¢] ZpA B W82 2.3 w2 o)l B H FA] https://www.python.org/download/releases/2.3/mro/ ol A}
FrolE 4 s yth

S EYRE Fx7H(EHac A FRavAE AR R AZED vl=, _self_ oEF
FEZIc A Ad2"dAmAE AR 2 ASbg Utk 28 E HAEg A 29 o=, 28 E WA= AA 7
AL Qe A2 AFH Ut S22 R 2 oEHEV dict_ o AFE g EEA =

—

E UEE T2 o] taaFE A Ao v yth
2 AdEYRE tde ZH2 gAY E AT E, ojF A9E ER Fefj2 gAY E
FARR= PR e =
2 AA= FH2AAH2E FHFEF(OHIE EAA L) 352 5 AFUHE E EAAL)
ELolERJHEE: name_ 2 Z#29 o]2¢Uth _ module_ 2 Z#|A7}AHoH RE9 o2
AUtk __dict__ & FH2Y o]F FHE At GV YUTH _bases_ = R E FHAE
= Aot FEYULH RS2 B85 UYetude SAE FAFUTH __doc_ 2 Fej29 4
FAE ol AU B H A] ¢F oW None JUTH (Y& 5 1) _annotations_ = 29 vl &
APAM = W o mH ol E& F2 gAY YU

2 QI AE A (Class instances) |2 Q2B AE FEY 2 AAE TEIA (S A L) Tt FH Yt
Z A ArE 2 AU E T E ol 37 A, o EYREE 2T ul 73 WA AE
£ XU IRAAM AEZREZF LA A 3, Aadae] Fejart a1 o] 5o ol ERREE 2T

kKl
SN
ogt
X
ol
]
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RS

ow, Fejs ol =P RER A M) ALF LT Bp AR Fe 2 o2l REAAEA B T,
vl TP T A e e i L PR
A7 8 AR e 919] A7 Jo] S22 Cusom Clasesy 38 Hal A 2. Fel oz i Ao
JEPRES S~ dict o AFE g FPAEE BE o2 o] f 2w E FE s
2 AR gtk B el s o BRI REE RAS A @, FAATF _cetater () MAEE
AW, 2318 BHEAA 7] A3 1WA =S BE T
EYHE YT AL Q2B AU JAE R, A1 Feh2) SV S AL A %
Mok wef 2east_setater () olth_delater () MAEE AW, A28 HHE
£ AAFE A TN =SS BE T

ol 53 o) S5 VINESS 7HAH, A da"dae 2L A, Wi 3 £ syt
S HAE oS5 S BAA L.

ST OEYRES: _dict_ £ EIRE gAYV IUTH _class__ £ A2EA LY
Ytk

- dd a2 Gedut 314 4

Z 34, os.popen (), os.fdopen () I &7
EE0] AlFdhes e §FEolU A ES).

sys.stdin, sys.stdout, sys.stderr = A ZZHQ & 4, &9, 98 ~E

3 AR EYUTH BF HAE REZ F2]A io. Text I0Base A Zef 2ol o] %

2~F mE U th
%] (Internal types) ¢1E]=Z 2] E]7} Y&

14E‘r: open () W
=2

A~
=B
723, obnte 4

0_|.4 iy

oz A BE YEL ALgA el A =S P YT Az

-‘ﬂuliﬂﬂi@(’ﬂ/\i oz 4= ﬁ%é#dﬂ‘i,%‘rxf&%ﬂﬁﬂﬂﬁ AT dUh
°|lE

3. 244 (Code objects) T = 21 A= v} Z 73+ 4 (byte-compiled) 3 38 7153t 5fo| W T =& LHEF
Wed], 2 rto] E F= gha s —‘?% ok 2= AR eF o AR Tholl= Aol 7F A5 Uk
A= o] Ao F7(globals) (<7t ol d B5)S BA A& Fxeta A = AR =
o1 ¥ contex) & 27 517] e T 7 AAgEE o] B AA o A3 o] A e
AA o5 S QA Ut AP A2l AdE = %AEE UEt 7l sl 2 d Y oh. o AA k=
2ol = AR Euol 1 b AAS @ ol| BEE (4 S AAHOTE) 23 A

orr .

Special read-only attributes: co_name gives the function name; co_argcount is the number of positional
arguments (including arguments with default values); co_nlocals is the number of local variables used
by the function (including arguments); co_varnames is a tuple containing the names of the local variables
(starting with the argument names); co_cellvars is a tuple containing the names of local variables that are
referenced by nested functions; co_freevars is a tuple containing the names of free variables; co_code
is a string representing the sequence of bytecode instructions; co_consts is a tuple containing the literals
used by the bytecode; co_names is a tuple containing the names used by the bytecode; co_filename is
the filename from which the code was compiled; co_first1lineno is the first line number of the function;
co_lnotabisastring encoding the mapping from bytecode offsets to line numbers (for details see the source
code of the interpreter); co_stacksize is the required stack size; co_flags is an integer encoding a
number of flags for the interpreter.

e} 2L %50l co_flags & 918l o H ol AxUTH TE7F 7P A5 914 AXE @
o} 0] 7] 93] AHEF & arguments BN L A}B—om W) E 0x04 7} 1o] Ut} 999 7)9)=

A= H]'O}‘_C’] 7] Y&l AF§-3F= **keywords £ W& AHSBHH H]E 0x08 o] o] FUT}; U E
0x20 2 g7t AV dE ol e g w A5 Ut
-.-.—7(4 71% AN (from _ future_  import division) =3t T X AA7} EF 7]50] A}

Aol A AR Q=22 Ve 7] 98l co_flags o] HIESS A}ﬁzmv} oh 7 A
division°] 29315 AejolA Ao E oW ¥ E 0x2000 o] AFH Ut B E 0x10 JJrOxlooo
A MR Fho] Mo A AHEE lF Y TH

co_flags o thE HIES2 WF AHS 6l ol o= o] S5yt

24
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RheF Z= AR 7F 5 UEPA T, co_consts & A WA F52 AW FAFL ol AU F L= A
¢k © ¥ None g Yt}

299 A (Frame objects) =& A A= 4 3Y Eﬁﬂ (execution frame) & Y EFY U T E g o]~ A

Aol 54 5 93 (Gl & BAAS), 557 324 gz A2,
E5 97 4§ o] EelRES: £ back & o4 &

E—‘iifﬂ%( S 2)Z 7 7| A oAl
A FZ AA; £ _locals EA G HFE
%141’4-, f_builtins = W3&H
F = 93 (instruction) & A&t

2 El o] nio] 2} None; £_code £ ©] Z#| Yl
Z3]3l=y AR EH =98 f_globals = A9 W
(intrinsic) o] 55 AbEHUTH f_lasti + A g3 vfo]
(Z= AA Y vlolE = x| o3k A A guoh.

S5 27 7ts JJEBREE: f_trace L,None o] of U, I & A T2 of o|HIER Q3
FEHETFEIUG (U ANA ALEHYUDH. BE oJHlEE 7 A &2 S04 AT} -

2}
f trace lines& False® AAstH 0] AL @A 3 s 4 5Tt

T2 f_trace_opcodesE True& AAJ= Z10F QAT = % T (opcode) I o] HI EE 3

M = rlr
>
z

S8 ¢ A5tk F4 ol o) B FH ALt FAHE = TR wA L ‘11}4-437(] 42
Qe mele FAE §U 5 A3 ol 7950k Tk
f_lineno%_‘j;ﬁﬂ%lgl AA &= HEPUE— E o] 2 S (f_trace) o] A ©] Fk

1o
gz do| T 7Hs U th. tH A= f_lineno § 227 Hfﬂ' g
T 4 2,1%1/]1’/]-(5‘_0 Set Next Statement).

AR AR I aB =

frame.clear ()
o) MANEE = o] & AG HrE

=

L

Ue e 322 AAGUL £, vo 2 e Qo]
A el ol e ofl %3l , Al el o] Bl 7} £ 8 ) Th(finalize). o] AL 3
SHL ALY £ FUT (IS Sol, 998 ol Eafo|amg 2
o).

whe} s ol o] ) A# % o] W Runt imeError o %) 7} M g Th,

3.40] 7}

40]
A (Traceback objects) E | o]~ A= o] 2] o] A8 E O]" UebYUth Edo]~
of 9] 7} WA S wf] WFE o] X 11, types.TracebackType & T EA WA A2 W&

o}.

¢
d

=z
2

oy r]r o~

L

o] A%, o] A 7] & Frota A 28-S H S ul, ZHZh = 7]
Ef ol AAE AATULE oAl A2l 7o 574, 29
dEULh (ry & A ZFR) sys.exc_info () 7t EHFE
9] _ traceback__ 9JEZFHEZ INNAE F A5 YT

22 A A7 E AFoHA = B, 2H EG oA RF B 2EY-CRE (K7 £4
ZUE o) &gy Yt wek ‘ﬂﬂiﬂa 7} th 3+ O]‘?i, sys.last_traceback && A2}l Al
Aggct.

WAH O R ANE Eool2me] A9, th_next o] FEE oA Adstel A2 2 Ea
o)AagE YA oF A E BAH = A2 EF o]l S e = FA A %"34 A5t

E4 Q7] AL oJEZREE: th_frame 2 & A o A 2] 43 Ef‘ﬂ FYUTt; th_lineno &
o Q7 BB =] M E \JD},tb_lastl et utol E 3= WS 7he gy ot ghek ol &)
7} except & O] U finally o] Ql= try oA ZASIH, & HAS 9} Efﬂ o] 2wl o] upx]u} w =] (last
instruction) 2 Z & J AA o = ‘ﬂi-ﬂ‘ OE 4 JdFUTh

EF 27 b5 o]EZHE: tb_next = AE Ed o] A9 th2 A (o 7} A S = Q) 23k

S 2)olAY thE &A 7F §1lo W None YU T

WA 37004 M7 =eo] 2 AA L oA Shold LA HAHOE AXHUAS BE S 9o
M 7] & A2H 2 th_next o EPHES VAT 5 dFUTh

3.2,

4]

2EY A 25
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& elo] A M| (Slice objects) S2to] A A= getitem () HIAEE Y3 Seto] A2 YEYEY
ot U g slice () 2 HE % d5Utt
EL A7) AL oJEFHEE: start = 3 (ower bound) Y U t}; stop & A& (upper bound)
JUTh; step 2 28 ZFAUTH 7 g2 A= 4 ¢ None Ut o] o EFREESL 999
ol d 5 A5yt
&glo) A A= e WA= E A L3 Th

slice.indices (self, length)
ol MM E+= stute] A4 AR length S RrobA Sehol AR 7L Aol length Q) Aol 2§
e 2 Setol2o i BEE ANGUE Al HY e 74E FES SlsUth
AEL 242 start 2F stop AG 22}, step == S Efo] 298] AE O] E (stride) Z o] YU A
S A M E Aol A AL QubE el Sehol 29 22 YO 2 o AuiTh

2 €] €] W A & 2 4| (Static method objects) ~EJ €] WA= AH= oA A3 T4 AR E WA= Z
A2 Wgete B2 WAk IS AlSdUth 28 g vA = AAl= o8 499 AA, HE
AR Ao A EE S dUTH 2HE A=Y S A S A AT A2 RE 8 o 4
A7V AAZ 2T+ A2 Xt d AA Q] thE o™ "3 E A8 2 & A guTh
SHAe A= 28 H s, 2HE mA S AX AAE FeEol obd Uth 2HE WA = A=
W& staticmethod () MAAE g5 T}

Z el & Wl A = A A (Class method objects) A~EJE] WA = A A H, ZH A WA= AA A thE2 A
£ A, 2o 2 Aad a2 RE I AAE A o Mg Stk 19
z3| A Zx mAE AR 7L FZEE Ao el A= 9 “AL-g A A o] v A = (User-defined
methods)” ol A AW Y5 Uth el WA= AA+= U7 classmethod () AAAE THEU L

L =P =% =

33 ST HAE olFE
Sost Bug o) B ASES A Porn U B (e Aol Ad o} SekelY 22
of oaf AlZtE = oE| AAES AT 5 As Ut o] A o] AR ¥ B (operator overloading) |l T 3k
ol M ] HIW A, N7 Aoje Axbztel] thsf 2H7] AHA S 2 AT 5 A= F FuUch A&
So], FHaTt__getitem () olgte ol Y WA EE AL, x 7t o] FEfA AAE AT H, x[1] &
ek type (x) .__getitem_ (x, i) ST FUTh A5H A+ Ao, A A= Ao
S ] AL M E do A YT (EF AttributeError Y TypeError).
S W =S None 02 AASHE AL T Aol AR A BT A% el AUt o Sol, wet 2
Gt iter () ENone o= AR3W, 2o At olElel o] o Uk, mebA) o] Sl AH Mo ster (
£ 5239 TypeError 7F B FYULE (__getitem () & 2R A E3H2] b5 Th)
WARE FU e BAAE P, B3 R Yshare A Tol i AT THE Aol
FEFU. ol F S0, 0@ AL AY FRES AYL AVOR T 2 ERT 5 gLt AT Lot
ol2E AUYE A2 o] ¢t H 5 AdFYTE (o] A 3H7FA] of = W3C 2] Document Object Model 2] NodeList
AEF o] 2P YT

2 hash__ (), _iter (), _reversed__ (), _contains__ () WA EEo] o]& AL 3t EWH A& 2381 Y5

Uth e A= o 413 TypeError & 407 A%, WA None ©] Eej&o] ohlme 18 AW o,
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3.3.1 7|2 Aol #H AE]ulo]A o] A

object._ _new__ cls[ ]
SR cs o A J2HAE R %71 A 2ESFU __new () € 2HE WA=EIUT (2 FA
AA3EA) ot B Bl AL AUTh I, 3 WA AR BEH W e Axds0] Fejavt
AEg UL ymA A= 7—‘1*] AR RAEH 23 Agd ASdUh __new () ¢
HEE 32 A A Aa" o]0l ok Y Th(EF s o] A" ).

Akl -TLT?*_‘_ super () . _new__(cls[, ...1]) of A4 AASS AGst= PHe R 77 Z

20 new () EEZEHA A A2HAE WE Tof, 2 F7) Aol oS A 7HEU T

RheF () 7hds o A2d2g sHEHY, A A2"A29  inic () WIMETL
_dinit_ (self[ o) AR SEE e, self £ M g rol, YA JAAES . new ()

= 429 457 25UTh

whek  new () Zhes O] ABAE BERA GO A AXNERY] init () ETEHA FF
Y.

__new__ () € FE BHI (int, str, tuple T} Z-2) 9] A H FePATFAAHA
UAEF ahe= ol AUtk =3 AR H o] el 2ol A S A4

942 7 2 Euto] =
2 A

&4
CERECTEE

#
2% AR F U o,
object.__init__ self[ ])
(__new__ () ol g5l) A2V ATL @S0 Fol, 31A| v TE Aol A B2 F7] Aol EE2FH U} AR}
%% %Eﬂé A xdor Agdd ASYUTh T Wo]s Fejart_ inic () MIAEE ZL
LTk, B Zej2el  inic () WAEL, okd, A2 A0 A o] 2 Feh vt A B R
o] iﬂ}éﬂl 27138 & g4 87 A& ¥ VJEE FEaFojoF Utk ol & E0]: super ().
__init_ ([args...]).
AAE vt ‘—Eﬂ _new () & _ init () 7} 81 YO BE (__new () = WHEI,

_init_ () & AL AXEUO] 23
7| TypeError = 0127‘1/][‘/]-,

object.__del__ (self)
AXE A 5 H 7] A A £EF U sl ol A T (44 QA 53 Aheka BT vhed
wWlola Fejavt  del () Uﬂ/\it s % %ll’%‘l‘ Z}*‘ ‘:‘LEH/\A del () MIAEE, Ho5 o]
ATHd, Axd 2o A wjoj & S a7k AFA] 5k F&E2 A DA AHAs7] A6l, HA A o= w o]~
2 HAES TS oF Y Th
(AF{AE GATH) __del () HAEE "2 it 22 3
A E AAANZ 5 AU o] A5 A F&ojgtu FFUth REFN A7 st uf  del ()
ol F Az T2 AE 7+l Wt b Uth @A CPython 782 27 g AWt &yt

BB} SR T ) o} H ool AT el e __del () MAES] TE0] AR b
Y.

init_ () 7}None o]9]9 S T FH AFPA

F: del x = A x.__del_ () EEEFA LUttt — ol = A2 x 9 F=x 314 (reference
count) & Stk ZaA 7], FHol J= AL x FR 34700 D u] TEFE Y

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

33. S5 WAS o] BS 27



The Python Language Reference, = x| 8| A 3.7.17

A del () o] TEFHE EDATAF u&ol, o] Aol AY Foll BN 7= o9 = FAH

7
1, thAlo] sys.stderr &

e __del () dojo Fevt AYdsEE F 5E2E 5 AdF Utk
_del_ () o] ZHE AojoFFdAYTE B AP TEFH,  del () & A3
H3l SE 2T AL E o] AR PS¢ Jomz wE A of b = JdFUTh

8 u AYPE 5 AdH Utk AAF o2, AN 2T of 3=

4

WA (th2 285 X3 7t o] AA|H A U None 2 &2 A5
o] 3tute] W& & A &ste A A7t ohE Ao A SR}
o oh2 A2V EA A ey,

GOl =2 FA3 = d oo 2 5 dsuth

Q,
D
|)\.
—~
~
=,
X
y
N
—_

object._ _repr__ (self)
repr () W& 5ol ofsf =
s

5] 0] 472} “3 4 = 9l (official)” £ Y B ALF U W Ay
STHH, ol A2 2L (4 ;

= o
= AR = i
#7jo] Fo] A w)) e 2= AME AT BE + 9ls SuLE slojd &
BAA Y Holof Futh 7HsahA Ghrhd, <. 2R E 4. Fele] £4A 2 B ok Pk,
HEEE g2 REEA] EApA o ojof Ut wheF Fef AT str () Q1o __repr. () RE AL Trh,

repr_ () & 1 22 2T “H Y 44 < (informal)” FAE A o] 878 wj AHGE = s

Utk

O] AL YW Ao AHGH 7] Wi Eoll, @ o] FRT HAEE Hal BRI eHA| @A st Aol TP TH

—~

object.__str__ (self)
rint () o o3 T35 o] A2 “n] Y A A 2l (informal)” =
EA #AE AA of oF Fth.

O\ MAEE _str () o] SUFE sholW HAAE EE Aol A=A ke Aol

object. _repr () H Utk § dE st AT 2d o] AHEE = AFHTh

U3 object o] Ao H 7| L3 L object. repr () S ZTEFTh
object.__bytes__ (self)

bytes ol 215 5251 o] AA|9] vhol £ E@L AT W L W= A bytes Ao oF FIu.
object.__format___ (self, format_spec)

format () W &<, Estd, =W EX<4 2 ¥ & (formatted string literals) 2] A 4rT} str. format ()
o], A “xWE” EAE RS WS WU format_spec QA= 2FFH =
= 2ok EAL AUt format_spec AR AL format_ () & FASE Fol
Slonf, thry 2elat TulR e A Ee S AU A, N5 d EY S 4 ERE AL

o]l A&l A= formatspec & 1 3tH P U}
| = AH o] of of T

WA 34014 W7 object o] _format__ PIA = AL, Wl E A o] obd QA7 AEE W TypeError

WA 3704 HA: o)A object._ _format_ (x, '') & format (str(self), '') 7}ollzE}
str(x) &E5FYTH

object.__1t__ (self, other)

object le__ (self, other)

object.__eq__ (self, other)

object.__ne__ (self, other)

object.__gt__ (self, other)

object.__ge__ (self, other)

O] AEL &9 “FH 3t v I (rich comparison)” WA = JUth A4bz} 7| &} WA & o] F 2He] AA=
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3 25Utk x<y ©x.__ 1t (y EEZEPUhx<=y £x.__le_ (y) EZEFYL x==y
=x._eq (y) & i%‘ﬂﬂ% = X' Ex._ne_ (y) E3ZE@dUth x>y Ex._gt__(y) &
TP x>= y%x _ge__(y E%“J‘/]D}-

FRE A o A QA A AL AL U S B DL inleon
NotImplemented Eﬂﬂg ’—,;-HD]- JJ—E%] /\j:'_z_%' ol | False Y True & S &1t}
S, of MAEE ol Wl grold el 4+ Aeith, Lol A i AR} e £ (Boolean

context) (oﬂa 0 if 9 7)ol A A 51 JJrOMﬂ% ;éﬁrfﬂ AR ghetetr] sl gholl oSl
bool () & T=3H T}

Z|1BEAOR, ne ()E__eq ()& FTE3% T NotImplemented 7FolUeld 7 A34E AR S
Ut vl A4 7] th A ARl BAAlE gl Ut Al & 501, (x<y or x==y) 7} o]}l 3j| A
x<=y 7} 9 8+ glsyth e 72 dAe 2 BEY tAadA A4k X}Eoi wEolH
functools.total_ordering () E Ed FY

ARG ol Wl AARAE A dsta gy 2 7 =
27 S8 W80l __hash () o FT Fkel YF U

o] A EEo tfsh(A9 °1?<}— OVP% A datA] AT 2 23 ‘ﬂx}ﬂ A 4 *}%El%)-‘ﬂ%i
WA 2 gl thalel ()& gt () =A==

() E AﬁA HA3 @&ﬂﬂﬂ,_eq_ ()&_ne_ () %HEQ %@?‘d Od&?mv}; Thek
AT R T2 P olal, S EH —4044%}4 Fol A ALY FY HHHAJA AME FH
W, 229 I AdA F S Ao KAt UT; 28X o 9 3 AR WA =Tt
© X597 =45 Ut 74 Al B2 8] A (virtual subclassing) -2 318 % A] 9k U T}

object.__hash__ (self)

W s hash () 9 set, frozenset,dict & Z-2 A3 A A A2 Wl ‘?‘il} ]Aii ‘/]
Tk __hash_ () € 4TS EEHOWMD} Zoia HaEE A +
4w e g Ut AA Y v ol AHSE = %E FES

225 MRS A A A Oﬂ%%

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

Tal: hash() = A7 B F __hash_ () WA C7} =85+ = Py_ssize_t & IA7|E A}
A=) ‘JD}(truncate) o] AL HE 64-bit YE A= 8H}lo] E 11, 32-bit L Eof| A= 4u8}o] E ]t} Tk
AN __hash__ () ]'A‘]E EHE 37| & 2= tnt:': Abol o A BHA| AFEE o]oF B, =
AQE A So|Ae] E AAF FUT ol @A S AL WL python —c "import sys;
print (sys.hash_1nfo.w1dth n ol

e ZFe AT eq () B AYEA FOoW _ hash. () DA FY A Zotof Tyt T
SFA T __hash__ () & YA ekehd, 249 ﬂéfﬂé% Al 7 A E

Aol A A8 5 QG UTh vk 2 A7) AE A E x*-/]?f}"’ AL () & Fdsitd,
. () B 73838x oo} st A 75 B AT FHo| 7)o OH/\]%}\_O] EHO|EE 8
T3k Q7] Wit Y oh(ekeF A A 2] s A] ghol sk, 25 3 A] W Z (hash bucket) o] Al Y th).
AHEA Y Fae VI EHOR  eq () &F__hash_ () MIAEE ZFUTH BE A= (A7)
A& A9 star) 22 ATl ¥l E A, x.__hash_ () = AASF FS EHF,x == yEuhx is
y ®Fhash(x) == hash(y) 7t SAINA-E 5+ A== T
_eq () EARBYSIL__hash () EBYSHA %= W= hash () 7FNone &8 A
Utk e8] hash_ () WA E7FNone o, ZH 2 A2bAE T2 IHO] YA ZEES o
A =& 0] TypeError & € 27|10, isinstance (obj, collections.abc.Hashable) & AAME
w) 1A 755hA) Ghehar Swhe 44 Uk

ek _eq () EARGEZUNMF R ZNARRE __hash () FES YT Ao
ElZ g E oA A G o2 o] @A A AQsFo]oF T __hash__ = <ParentClass>.__hash__

& 19

oyl
Q
[9))
=y
—
N—
it

3.3.

S5 A= ol 29




The Python Language Reference, = x| 8| A 3.7.17

Wk eq () EABYGHA S FHiaTt Al AEE HFL A O, Sl Bl __hash
None & Z&alof Fuch 2HA1S _ hash () & B3t

S o T
“— T
isinstance (obj, collections.abc.Hashable) &&0°] 3jA] 7}53ittn Z5 Ayt

F: 7|E A O Z str, bytes, datetime 21 A S52] __hash__ () 2 ST+ I T FOZ “EETF
(salted)” A5 U TH 708 sho] W TR A Yol A= WA e R FA A T gpo] M-S ghEH o

EART o= A5 5 A FYTh

o] A& dict A o] F 9] A -$ A5 (worst case performance), O(n"2) B3 %=, S &-8-317] 3 =9 27
A3l 9 & o) 9 31 A H] 2~ AR (denial-of -service) 3 2 o] tf] 3} Hlo] & A 23} 7) 93 2 A Ut} AA| 5
W82 http://www.ocert.org/advisories/ocert-2011-003.html o] 9154t}

shA gk WA A olH a0l d Aol S FUTh 3to] W o] sAjof thef o] H HAFE 51|
QFr U Th(12) T 85 32-bit 9} 64-bit W= Abo] o] A CHELI T},

PYTHONHASHSEED £ ZF115}A] A] 2.

B 3304 MA: S A] e B VIR A o2 S E UL

object.__bool__ (self)
=25t AATSF W% A4t bool () FAL 18] £Z BT False U True & S8l 5 oF FUth of
WA B A T A5, B A 1 () o £E5 o), kel 0 o oI O A4
Fuch ek e 2st  den () B bool () BF ASA grhd, REdsHAL Fo B
ATFu.

3.3.2 oJETHE AN A HAEulo] A o] A
Fa Ad2EHAY oJERE F2(87], hY 3], x.name & A A 817]) 9] & HA 7] &) th=34
Z2HAEE Y2 4 dHUTh

object.__getattr__ (self, name)
7]E oJEFHE AN A7lAattributeError 2 AWM o] TEH UTH name o] Q1A€A o]EZHE &
Eselfd Y~ EG JEAEGHET}oLBIA _ getattribute_ () 7FAttributeError
£ Ao 7| AV, name =2 5 ﬂ«] __get__ () o] AttributeError & 4o Z ul). o] HAEE= (A A
EZHE 7}E sl Al AttributeError o2 & A o #AH ok 3“4 c}.

)

AMAA HAUZS T AEYFEZL LA getattr () o] TEHA ol T3l of &
(VA& _getattr__ () I _setattr__ () 7t A=A vl A YU th). o] FA d& o] f+=

o] 71% &ta1, 13 A &7 ko getattr_ () TFA2E 20 T ERRHE H2T

] w2 o] 7] = gyt 1401': A~EFA W] A9, o T AAHA ] ERHE T g

of @2 ko2 M (A 2AES the AA o E5Uth s AlolQl 2AHH 24T 5 A5 Th

OJEZRE A 2E AA 2 A8 225t W ol thal A= ofefoll o= getattribute ()

oA thHE U th

object.__getattribute_  (self, name)

22 Ao
N

Zeja AQ2aHAY JEFYHE AAAE THEY] 5 24 Qo] 3P Yk wek Z
27} getattr () = A FEBW,  getattribute () 7} QA Ao R TEE ALY
AttributeError & Y2 7| A &+ ol _geamr_ = TEHA UL o] == AEHRF
E9 (A4HE) = s A Y AttributeError 98l & 4o Aok Tt} o HA =0 A T3 )7
(infinite recursion) 7} A &= A 7] A, +H L °“ﬂ‘+ oSt EYFE HZoH7] A8l 22
o] E9 Ho]A FF2o HAEE TEFoFFYT) o E E0],object.__getattribute_ (self,
name).

FHu: Ao FHoIY WA ol o3t FAIZ O 5 &0 2AZ EF YAEE FRE= HFollE o
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HAEE AAA Fe 5 AUk AT HE2 55 vA = 23] oA dF Yt

object.__setattr__ (self, name, value)
AEHHE Yo A= uf SEF Ut it M AYZ (S A2"d 2 gy el g A5t
ZH) thAlof o] A o] TEFH U TH name & S]E B HE o|E 0|1, value = 1A o tf Y53 = zkd v ch

_setattr () oA aEs ol e REd B st B i, 22 o] 22 wlo] s Fej o) WA
& 3&doF gyt o & 50 object._ _setattr_ (self, name, value)

object.__delattr__ (self, name)
__setattr__ () FHZFA T AELREE Y5t thAloll AUtk o] 212 del obj.name
of Aol ¥ 7} 9= 7 5-of v 73 o] of Pk,

object ._dir_ (self)

i EEPUth AlAAE S8FFUTh dir () 2 S8 AFLE BRE

)
i

BE S EIFE JA & ALEulo] A o] A

S o]5 __getattr__ ¥ __dir_ + BEE AJEHE 3 HZ= AHEA B o= ol AHEE
It B 26 wmartr e ool AL olE S Eel (52 ped AdE e
B FE AV AttributeError S WA A Aok gt} gubAQl 3] (& object. getattrlbute @)
=3 ojEEH E7]’ 2E AR ANA LA A %E%,AttrlbuteError § Ao 7] Ao EE _ dict__
A __getattr__ & ﬂ&‘z}ﬂt}. YAE Y, o] EBRE |58 I 34 zgs}z ﬁJJr E8EUrth

he __dir__ function should accept no arguments, and return a sequence of strings that represents the names accessible
on module. If present, this function overrides the standard dir () search on a module.

SH (e RE 4%, Z25E 5) nok AYHA A8 Jteld, B E
S|EelHEE types.NoduleType & AE ZeAAZ ARV 5 g 1th o & Su:

=l et bt (m
oft

—

MAS] _ class_

import sys
from types import ModuleType

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

def _ setattr_ (self, attr, value):
print (f'Setting {attr/f...")
super () .__setattr__ (attr, wvalue)
sys.modules|[ name__]. class__ = VerboseModule
Ay 2 E getattr 349]—_‘?_% class_ AARALAEZHE AN FEES ALT= 23] o0t
FEFSHHUG-EE Aol thst A H A QA AN (RE WY ZEo s A2 AY REY A YA
ye]of o gk %}Zi% 74?] Ah & G FEA FHUTh

WA 3504 MA: oAl __class_ BE AJEFHFET27] 7MY Th
W& 370 7} _ _getattr_ I _ dir REEZHE,
H H7]:

PEP 562 - & _ getattr__ 3} _ dir__ 2Eo| tht__getattr_ 3} _ dir FFE AW

n:;
<
o
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t2agE Td57]

SEel 2 WAEEL MAEE A Foh 2@ DAY [deripor) FAL A A2G 2T 2FA
(owner)ﬂEHAOﬂ SHAT R ALFUR(HEIHE € afA A2 g I 72 S92 F sk
o gMe °‘°1 k%“/l ). ot o] Aol A, “o]ER|RE” £ o]Fo] 2FA FehLo __dict_ o 7=
AH8H 3 e B RES T
object.__get___ (self, instance, owner)
LfA FAL(F AL AEARE A2 13 Feh29 A28z (Q)2d
JlEPRES AT Fu) T2H Uk owner £ 34 252 S A o
HE szﬂ Jdoj}yl Y= o]/\a/\o]yqur,oq FHE 7} owner & E3) A
o] A == (A AHH) 01_13]-‘?'1—5 S =8 F AV AttributeError 9

object.__set___ (self, instance, value)
A2GA ZH 2 AAEHA instance &) JE B HEE A Zf value & A AT

A= B A2
ol instance = 1 E €
=] = 77 None Ut}
£ Qoo g

2 o
M-
i
A}
v
v

object.__delete___ self, instance)

2GRS 29 A2E X nstance 2] (] EBHEE AT o] SEFH U

object.__set_name__ (self, owner, name)

272 Z ;2 owner 7F A wf) SEFH Utk o] Y2 T HE 7} name ol t Y= A5 Ut

Z3: _ set_name__ () is only called implicitly as part of the t ype constructor, so it will need to be called
explicitly with the appropriate parameters when a descriptor is added to a class after initial creation:

class A:

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

See =@ 2~ A A W= 7] for more details.

B A 3.60] &7}

EZRE objclass += inspect & 9|3 o] AA 7 AoJH = E A= Ao HAE
th(o] gre A A3 M;g-g}n:] =0 Ze) s o] EEH E-.‘_,] A3 X 7F QJEE/\J“/S(mtrospectlon) = A4
9]

Loy 2

FUh. 28189 4%, A AR 94 QA o F (e AE ZFH )Y A2 7 7S Avk
TFEL 7182 $ A5 Ut E o], CPython & CE T3 H A 25 2| ¢S W A & (unbound method) o] ©]
EJEE AAIYH.

dRkA o 7, tyA~3 Y= “4 g3l 5 2 (binding behavior)”% 7R AA SJEFHE L o] EgHE N A
27} Y23 YE I 2 EZ (descriptor protocol) & I =S o o3 A DU get_ (), __set_ (),
__delete_ (). o] MINEE F stvete FEFH ol Jod, taa et REUth

OJEZHE QM 29 72 T2 AA S MM ol ERREE 1, 23, AAstE AdUtt A&

%01 a.x+a._dict__ ['x"'] oA A|Z A type (a) .__dict__['x'] & AA type (a) & #ELZ)
S AT o]~ F i%% 7%2% 7He °‘E‘-4 Z23) 2 FAE Y

T, TR 238 gho] YA HE A ES TS AW, gho] -2 7 52 iAol H AT HE wA

TEISETF AFUL A FF9 ol —AX]OﬂH ol&] do] dojUp=A = ol YA HE HAH =7}

Rolw o] g ojd Ao g TZE% =X o upe} thE Yt

U223 529 A28 A% binding) QU Th a.x. o] 87 AAS ] 2T LA £ a o e} e YT
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A4 52 P ADARAE b D ASH L 5EL ASAY REA DAAYH HAEE 44 35S

W JUrch: x.__get__(a)

QAAEH A A AX A2rE 2o A3, a.x = olH TEZ HEF YT} type(a) . dict_ ['x'].
__get__(a, type(a)).
ZgA A Fd 2o A, a.x = ol TE22 HEFH YT A._ dict_ ['x']._ _get__ (None,
A).
Super A3} super 2] AAAH 20 ﬁ@‘O}L, A%t super (B, obj).m() Lobj._ class_ ._ mro__ =
AHA BHLR thgoll eE Hola FHana & 2 $o oA AT dHE ST Th: A
_dict__ ['m'].__get___ (obj, obj.__class_ ).
ArEls AR AP, DAaYE 5E SAwIE o T A2 WA= A5 o] A o] whet
D}EH"/P U3 Y= _get (), __set_ (), __delete_ () EAHRFLEE HT = JdFYth

ek get () B BYSA Fethd, A EEFE AM A, AAY A" Ao gho] 1A ok
ol aagE AA AL =dF YT ek D]éﬂ%lﬁﬂ_set_ () oy _delete_ () T -
s & T A o) 6, dl o] Bl t] A= 9 E (data descriptor) Ut £ tF B9 814 ¢k=thd vt o] g A
= Y €] (non-data descriptor) QU TH B35, tlol8] 2T HE 7} __get_ () F__set_ () S BF Fo3=
dhd, vldlolB AT HE = get_ () WIANERZYFUTh _ sec. () F__get_ () o] Y= Tlo|H
23 g d2ada gAY 9+ kol 43Utk dtdo vidio]E gAageE = AdAadAalT
P P RN

g}o] W WA E (staticmethod () & classmethod () & 23
o Wfol, AxHAL WAEE AR B AT Hol 5 gl
e AaHAETE e E4E 98 4 S BEY D

property() Y4t HolH HA2YHZ FAF . o) whgel, A2 EAE 227 (property) o] 54&
WA 4 gk

) ol H B 2= g e = 2EgP ek
Ytk ol e 7 dlad At ge 2o A

SHE| A F) H ol B W E HAIA

o= ek (.
@ij_ﬂ_wwW'@@%ﬂ$§¢ﬂ5%@uw

object.__slots__
ol ZF#f & Wgols Axt o) o3 AHEH = HFEY o5& AlFdte A, ol H 2 & (iterable),
A A F27 )2 = dHUTh _slots_ 2 A AH WMLES oS o et 7Hdad
2ubth dict S} weakref 7} e o] A= A& syt

__slots __ A}-&o) &

et
fr
[m

o _sloss__ 7t e SR AT W, ASD 2 dicr 2} weakref | EZ|REE F/ATH U

=
o _dict_ AFT7FQOBREJAAEAE slots_ B o] YAE A ok A WS
G52 2 Wrgoz o gdsleal 81 AttributeError & o Yth whoF

oF Ao R A W

gk 2le] Bastrhd, _slors AAY AL AlA20] ' dict_ ' & F7HYTH

o AR AWTE weakref  WF7F QLOEE,  slors_ & Aot FaE A"l thE oFg Fx
(weak reference) & A| 4 5kA] k5 U T whef o5k x Aol R sthH,  slors. A EAHE Al
2ol ' weakref_ ' & 7} ch

o _slos__ = ZF g o]ttt AT HE E WE= A o8 Fea fEAA FEP UTH(H =T HEH
TEal 7). ARHeR, PR AJEGYHEE dos. 2 AH A~EA HMLEELS Y N EBS
Agd FHoz Agd FaUth S ERREE U2aHH e FE= Y
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o _slots AAo=E QF = TA0] HoH FYAR FIALHA S UL BRI AT slots

A A2 ABHT. A A AR FALA AN sdors_ (N2 745 & WSS

3 o] &1 2] F=vtH __dict 2} __weakref__ 5 ZEA P Th

2Tk wo)2 Fel2o _slots o Aol o] EH ZL o|E] HEE  slots_ o] AAZITHHA, Hﬂ
kel

L QAT S Gt At AU o) s S AR Y OAaYHE
<. A Sd s A e 5AE A T A A o

m[m zﬁi o

* int,bytes, tuple.ﬂ]- 2“7} Z o] (valiable-length)” o] YA A ES Al5ste FH2dAdE 23 W

_slors__ RF A4 Ytk

o _slots__ o= ZA<E O]ﬂ/] OJHHES YT = AsUth B E JA AT 4 5 U AT
ulgjol, z+ 7o &= s Yr7 F 92 = A5t

s FEH2T L _slots__ & 2t A _class__t) g o] 52U}

s SEENEF =AY RE FUYUAES UF AET S JA WL 23 s Erumt &R oz vrEold
ANEZRHEE 7M1 F AFUT(HE W o252 W &2 7L ok gt} - o] & o] 7] TypeError
£ ¢dogyrh
= =2 1=}

* If an iterator is used for __slots__ then a descriptor is created for each of the iterator’s values. However, the
__slots__ attribute will be an empty iterator.

3.3.3 F & P4 F2E|utolA| o] A

g Lf—?__}ﬂ I Z#: 29 _init_s class 7FEEP Utk o] o g, A B FefA Y
e = Aol 7yt ]% 3 2 dZY ]ELOV]'C UR 3] A 55
‘45} SFZ]U]' YA ZH ol E IES AFESE EF ﬂ'g‘iﬂ/\ﬂm‘ A2 5FA 9k, init_subclass_
G502 I HMEE HYste FElaY v B Fea BRI A FgFTh

classmethod object.__init_subclass__ (cls)
MWHELEQa%%ﬂ*AHH’ﬂ*ﬂW o} wjvitt B2 Ych ds & A HE Fe 20
THOF AREA QI AAEA WA ER HAH Y, o] A EE FAFORE FPAHAER HAH YT
AN Z#:zd FojR 7P = AAELS -‘?—E 2y _lnlt_subclass 2 AggE Yk
__init_subclass__ & AME3tE U2 ZH253Y 38 LS A&, 223 VY= AAES
W Fo THE ASL Mol Zelaz Agsl ok gt ol 44tk

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

Fkl

T ol TEH W o9

it

7|8 78 object.__init_subclass__+ o}F 4% 31X kA ut, 2217}

A U T,

ZF1: WE FH 2 SlE metaclass = YW A § DA o8] 4H]F 3, __init_subclass__ &
Al A Ut A ek 2A2 (FAH 8 A Aol £ type (c1s) 2 AA2T 5 AT

WA 3.60 =7}
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el Zef 2

7NBAO R, F e type () & ARSSIA TE A AT Sl 29 vit) & A o] F F el A A E 1, 7
2~ 0] 5L type (name, bases, namespace) 9 Ao x| 0o 7 AFH Yt}

ZH2E BEE ﬂ'@% A2 B Eollmetaclass 7| P E QJAAE IS A, 18 JAAE 283 o] v
Aot FHAE ASTOEN ALHutol2E £ s Uth thE ool A, MyClaSS 9} MySubclass &

2% Meta 9 01&%&‘,’;141:}.

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :

- MRO @2 0] 24 Yrh
- AR e 227 AR PUTh
. e o8 F1rol A EUTH

» es ok 4R

MRO @5 24317

Aol ol JEF}E= o)A S A7) type o QAaE AT ol d ALY A7]oA __mro_entries_ M A]
LI BAR W, 0o vol s FE2 52U o] A o ool vl A Fel sl
S oFdyth %—%% Hlol e & AFUth o] A delf vlojaE FAF YT

A [y
My S
tlo gy >

i)
f
N

ZHlx B A vt S o vhe 2ol 2-g vt
o Wlojxet YA A HEt S WHAE FA e A type () ©l AHSHUTH
s AR S WL AAH L, DA 0] type () o 12" AT oUW, DS WEL FHEE AMEH
Yk
* type () o JA2®H27E YA A WEL Feh 2= Fo A AL, H o] 27 A4 9] F W, 7Hg weol st -
H et S e 27 AR EH Ut
7Hg ol A vE Felas BAI AR AAH vE S (JATHH) G AFH RE o)A FHAEY
e S22 (5, type (cls)) FolA A= Ut 71 wol -ﬂr"gﬂ e S ae O]E 7 o] Al H B
(subtype) JUth FheF o= 2% o] 25 WhE6HA] Kstttd, S e~ H o= TypeError & LA 7] 1
A
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Feh2 o B2 5]

Once the appropriate metaclass has been identified, then the class namespace is prepared. If the metaclass
has a __prepare__ attribute, it is called as namespace = metaclass.__prepare__ (name, bases,
**kwds) (where the additional keyword arguments, if any, come from the class definition). The _ _prepare_
method should be implemented as a classmethod (). The namespace returned by __prepare__ is passed in to
__new___, but when the final class object is created the namespace is copied into a new dict.

ok W et S @20l __prepare_ oEPREV QITHH, FH 2 o5 2 Wl <41 A= 3 (ordered
mapping) 2 & % 7] 3} Ut}

o 17
PEP 3115 - 5}o] % 3000 o] A &] Wle} Fef~ __prepare_ °l& ¥ 5S =4S

Z 2 vlt] = (W) exec (body, globals (), namespace) 3Zo] AgF U th ulA ¢l exec() &
S 5 Aol L Fel s A7) o v Fol A o] Fo] A ulf o] $] 2537 (lexical scoping) ©] 2 HiH (RE
HAESES TN A)E st F ?ﬂxﬂﬂﬂl,:'— AT x| JEO)EFES FRIESF ST AP UTh
AR, el A9 7 B ol A ol Rol A MR, Sl A o)A 4ol E i ASE e Fehs snm
ol HoH o5 E5E E F gt FHdladFsdadayd FHA AR 3 HA v/ HF-E 53
AN ATAG T AN AR FA AR off] 22BR _ class_ REE EoF gith

Ze A AR wHE7)

Ak ZFef 2 o] F Fko] Fe 2ty E AT 2N A A, Fe 2 A 7kmetaclass (name, bases,
namespace, **kwds) & &3 FEAHYUTH( 7N AGE = F71E QA 7|9 E AAEL __prepare_
of AdH AL ZHUh

o] Ze & AA & super () ol AAE FA] e A F2F = AYYth __class__ £ Fe2 vy wA
TE F o= e _class_ U super & IR A ALY o5 e A= FALA FEA
(closure) = QJ ]t} 017/1 2 A2}t Y= FEf S super () 7Fo]3] 23 7|Hto g AR Ho|H il Y= FH;HA
S 2utEA 2 ¢ JEE gk vhdo Ao T &0 AHEH FHaydaHAEHAER AYH A
WA 01 x}of| 7] Z8) A @%‘5“4“/}-

CPython implementation detail: CPython 3.6 ©]| /oA, _ class__ A (cel) 2 F 2 o] F 7+
__classcell_ AEZE we S0 Adg Ut woF AT, o] AL ST SutaA 27)
315 7] 93l type.__new_ TE7HA AL A AotE ofof Ut o] F A A Z5hE ol 3.6 ol A=

i=]
AN
DeprecationWarning® 2, 5}o] % 3.8 ol Al = RuntimeError& o]o] & A J Yt}

711 HE S type S AT WY 2 vEl Z A7 B type._new_ E3ET U, S~ AAE
ThE S, o3 T2 719 AaEulolA o] A ©A 7 A g Ut
e AAZ, type.__new__ = __ set_name__ () S AYFE= ZP 2 ol T RE UA2IHEHES
SR Y
e EXZ, oA £ AHY BE __set_name_ £ 3 &3], FoAHL J= FUA yAITHE

Zo]7 0] 22 AN AL TH

s Ao =, WA= 2 Aol whek bg AA7ke BEo Bel inic subclass () %o 59
Y

FA2 307 dECld ol 2ol 390 29D 2ol oA | EAA Gl BelE AR

7 A%E S st AeE T A o & T2l AP

36 Chapter 3. ©jo]g] ¢


https://www.python.org/dev/peps/pep-3115

The Python Language Reference, = x| 8] A 3.7.17

type._ new__ 2 A Fef27t wEo]d o Ui AZEH s A A2 BE A e
msgo s B A, e o] A= P YT A AREE 7] A8 2 =HA] (read-only proxy) & =2 ¥o] =],

A
ojZdo] Zelx Ax ) __dict__ oERHEZFHUTh
o 17):
PEP 3135 - A super EA] A2 _ class. Z2A Iz E A9}

vel Ze 20 &%

H e Sef 2o FAAA & Oﬂ%:} AZF stk &4 | 2 71A] ofojr] ol Soll= enum, 27, <1E 7|
o]~ AL A5 3H 9 A (automatic delegation), A5 3}H = 2 5 €] (properety) A8 A, 3 €k X] (proxy), .—_L_Eﬂ S
(framework), A5 3} 5 AHY & 71/ 7] 3} (automatic resource locking/synchronization) 5 ©] <54 t}.

3.3.4 A2 A g A Fe A HAL AL uo]A o] A

o2 WA =52 isinstance () 2Fissubclass () W 459 712 523 A A st dl AH-F Ut

E3], W} 2 2 abe.ABCMeta = 3 A+ W o] & Z 2] 2 (Abstract Base Class, ABC) E t} 2 ABCE =33}
dojY FH2UFHBI = JU‘?:M E}) of “7}% Hﬂ o] 2 F 2l & (virtual base class)” & 37} = QLA 8}#] AL
o) HHEEES TEFY D}.

class.__instancecheck__ (self, instance)
insiance 7} (A9 Ao AT 1AL %) class @] A2W2E AT 4+ o A2 FAFUG. Bt
Ao)= W, isinstance (instance, class) & F83H7] 9 &=

class.__subclasscheck___ (self, subclass)
subclass 7+ (3} 5 & o] A} 2t A 0. 2) class <] /ﬂ HE2az HFE o Fe syt B
Aol=] ¥, issubclass (subclass, class) & 8317 Y38

ol MAESE Zef29] FE S )l 2 Ak A

o = A =
MAER A28 5 Ytk ol AL AxBsol ol 525 E 4 HASE] 239 A4 g5
o] A% g at Zeas AR

© H7]:
PEP 3119 - A Hjlo]lA Fe|A2) £ _ instancecheck_ () 9 _subclasscheck () & =3
isinstance () 2} issubclass() 9 F&Z A2Hulo| A= ol RS %S JU‘O}LH] o]

7159 F71E dofoll F4 wloj e (abe RES EAA ) S —irﬂﬁh_x} st= dl syt

3.3.5 A= F Fui W7

S UAEE T o2 PEP 48404 AQE Al g S~ B (IS S List [int]) S FAT F

classmethod object.__class_getitem__ (cls, key)

key ofl Q1= @ Axpoll o 3k AU Sef 29 E4312 ety

= Az
ol M= Ze 2 NA AA M 23] 5 1, Ze & vir] o A old ¢, 0
i?j}j ol AYUZL =7 AA § 3 E 9} 3 ALY 95 o okF

o B
PEP 560 - typing 2 £} A & ol tf &+ F o] A

o
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3.3.6 & A4A FU W]

object.__call__ self[ args... ]
2|27 FgeAE “T2d7w 2P YT ol A =7 YW, x(argl, arg2, ...)
__call_ (argl, arg2, ...) 9 EAdxZdJYrh

rr
X

3.3.7 AEolvP FU W]

The following methods can be defined to implement container objects. Containers usually are sequences (such as lists or
tuples) or mappings (like dictionaries), but can represent other containers as well. The first set of methods is used either
to emulate a sequence or to emulate a mapping; the difference is that for a sequence, the allowable keys should be the
integers k for which 0 <= k < N where N is the length of the sequence, or slice objects, which define a range of items.
It is also recommended that mappings provide the methods keys (), values (), items (), get (), clear (),
setdefault (), pop (), popitem(), copy (), and update () behaving similar to those for Python’s standard
dictionary objects. The collections.abc module provides a Mut ableMapping abstract base class to help create
those methods from a base setof _ _getitem (), _ _setitem_ (), __delitem__ (),and keys (). Mutable
sequences should provide methods append (), count (), index (),extend (), insert (),pop (), remove (),
reverse () and sort (), like Python standard list objects. Finally, sequence types should implement addition
(meaning concatenation) and multiplication (meaning repetition) by defining the methods __add__ (), __radd__ (),
_diadd__ (), _mul__ (), __rmul__ () and __imul__ () described below; they should not define other nu-
merical operators. It is recommended that both mappings and sequences implement the __contains__ () method
to allow efficient use of the in operator; for mappings, in should search the mapping’s keys; for sequences, it should
search through the values. It is further recommended that both mappings and sequences implement the __iter ()
method to allow efficient iteration through the container; for mappings, __ iter__ () should iterate through the object’
s keys; for sequences, it should iterate through the values.

object.__len___ self

mmﬂﬂen £ 787 99 52 P YT AA ] Do) BelF ok sk, >= 09 A5 ATk =
S bool () WAEE ASA L AR _len () o0& BeiFHE el BulolA AR
Aggdrh

CPython implementation detail: CPython o| 4], Zo]= o] sys.maxsize ¥ Z o] S g} wheF
Zo)7} sys.maxsize BT} 3, o]JH 7|55 (len() .Jr )& overflowError & ¢ ° %‘ <&
yth 3 AR A A overflowError 7F dojv+= A& }7] -ﬂ 3, BA=__bool () & e oF

.
object.__length_hint__ (self)
Called to implement operator.length_hint (). Should return an estimated length for the object (which

may be greater or less than the actual length). The length must be an integer >= 0. The return value may also be
Not Implemented, which is treated the same as if the __length_hint__ method didn’t exist at all. This
method is purely an optimization and is never required for correctness.

W 3400 =71

_1.4

i sepold2 AA oz gFo s A vA=ESods s3F Ut

2 WeE T, 02 Yol = vhRskA AUtk W 2 eko] 2 B2 4 None © 2 A9 R ok
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object.__getitem__ (self, key)
selfikey) o S 7971 19 S2RUY. N ALY A2, A9 sefols AU AR 19
Yok &4 AEa(wef Fehart AR 32 FU A Ak o S8 __getitem_()
Wl S0l el g ol 5015l oF Firh ek key 7} A A3A e Gl mMmrﬂm%ﬂ
4 Ut} mhek Al A0 olEl A WOl E Hojub (S5 )3 EE ) 5 _?‘,7-01]) IndexError &
do Aok FUth wi3g F o A7, key 7+ (A E| 0] 9l]) %*AEE"‘;,KeyError S Aok Fth

_|>~ ‘IO:.J_-;
o JJJ

%oﬁ,

]

il
mO

B3 ror 2xe A2 2L 202 4R 517] 9o, 22F QAu20) ] TndexError 7} Yol
Aoz et %

object.__setitem__ (self, key, value)
selfikey] 2] & FUsH/) A3f TEQUTh _ooticen () 3} 2e F2l7k LAk
w3 o] -5-oll=, AA7F 7)ol thaf ghe] W73 ]Ur/‘ﬂ 719l F7FE =t A7, Al Aee ol
A 4 A= ot FAF oo Tyt AR H key 7S] B¥= __getitem () oA} ZELZ I E
2 © 7 of .
object.__delitem__ (self, key)
self [key] o] 2HA| & T & 38H7] 93l 2 % Utk getitem () 22 F7F A3t wjge
Ao, AR 7L 7o) RS FHeY A, AD2e] A9t FHe] AALZLE AAD 5 92 W
TFAF o Utk FRH key B B9 getitem () oA T A E DA FUT
object.__missing__ (self, key)
dict __getitem__ () o]dict A B Z A 7|7 Ao §loH self[key] & FE3}7] 5

sEEUT.

object.__iter__ (self)
Aelelve olHdolE 7t 8T u o] Ml =7t SEF U o] FIAEE
AAE o e o] & 4 gl ol el el o] B AA S Bl of Ik wiB Y A9, Aro]ie) 7]
g o] Esf of g T}
olg gl o]8 AA| A o] X ES FHAT a7 AF Ut A7 A S 215 oF FU T o H g o] E
A A o] 3t F712] AW = typeiter o] Y54 T

object.__reversed__ (self)
reversed () W& 471 9 o] E] & o] A (reverse iteration) & & 3}7] 9] 3) (At
ojyol &= AAES G o2 A= A o8l ol AAE EeiF] oF Fith
_ reversed__ () WA EZ} A ZE A ¢OoW, reversed () WASTE=AFAAL~Z2EZ( len ()
I_ _getitem _ ())% goto 2 AL FYTH Al Z2EZ S A Yol AAEL reversed () 7}
AT AT E G849 THL ABT S AL WY roversed () ATk U

Aol £ 2E
71 & o] H

The membership test operators (i nand not 1n)are normally implemented as an iteration through a container. However,
container objects can supply the following special method with a more efficient implementation, which also does not
require the object be iterable.

object.__contains__ (self, item)
O A% AUAE U5 A B2 e o] s o) ¥ 42, 354 grod AR
Sei7lof gich. v AR e A5, 713k Aol obl 2 i 2] 717} mef= ol of ik,
contains () & BYstA &= AA Y B, WA A 1A __iter. () 8T o]lHH o]
SANEST T, getitem () & FF 2 AAx olHH oA T2 EF-E A=Y TE membership-
test- detalls Al S ZA A AL
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3.3.8 =23 U W7l

57 B2 FU U7 A9 B 2L ANSEE 4B S e FARE 528 25 Sl o
A9 A gk AAE (NS Fol, 357} obd S AFel B = ‘
e A2 ATl oF F T

object.__add__ (self, other)
object.__sub___ (self, other)
object.__mul__ (self, other)
object.__matmul__ (self, other)
object.__ truediv__ (self, other)
object.__floordiv___ (self, other)
object.__mod___ (self, other)
object.__divmod___ (self, other)
object.__pow__ (self, other[, modulo])
object.__lshift__ (self, other)
object.__rshift__ (self, other)
object.__and__ (self, other)
object.__xor___ (self, other)
object.__oxr__ (self, other)

o] AN EEL o]F Ak ANE(+, -, %, @, /,//,% divmod (), pow (), **, <<, >>, &, *, | )& LA}
1 3H AUtk & %Oi,xﬂ_add_() HHEE 1A Zef2o] AdAbAd o), BHA x + v

71980, x.__add__(y) 7} EEE Utk divmod () WINEE _ floordiv__ () S+

£ /\}*‘16}— A FosloF Utk truediv. () & AFAE A oFotof Tk At
o] 4 g WA o Zhﬂﬂ 7] AWM E, __pow () HIAEZF =S S Qe A HA AAE

CLE %AQO% F?Ml Fo) 3l oF Fth
H

| EE = 7 Al 3" QA Apo] thsl A4S A ¥U5HA oW, Not Implemented & S8 F

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) HANEELF ;:35] 3 AxALE o thsf o] & Ats A4bsE(+, -, *, @, /, //, %, divmod (), pow (), **,
<<, >>, 06,0 e TS fd EEH UL o] FrEL £ AN " AAkE A Q6HA|
k13, 3] AAAFE o HE e PdduvtsEgUch! & Eof, 884 x - vy Fge TIHL T
W,y 7} rsub_ () E 2= ZH 29 AdaEH 0| b__ (y) 7} Notlmplemented & =& FH
y._ rsub__(x) 7} EE=H Y}

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

o
)

3 o] 714 “x YA OJ’*“:} = Z#dart 24 Uﬂ’HEE 22 kAL, WA =7 NotImplemented & S8 &S S Uth 222
T ARz F 8l vl A = ’\]'*0‘3} ti¢to] A== 5 a2 W WA =& None 2 & A7 3}A] Tofof ?J"/]D]' I8A 8= A2 1™
thehS BA A o2 FA e it 3-8 FUth
4 -4‘54‘_};(}: o] ZH-2 Fo|H, -r]%ﬂf?]x] B2 WHAE(_add_ () Z2)7F A I A4to] AW A = ASE HFF T
ol Zle] AR MANET S EHA e ol dYTh
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i vhok 0 B% 94 o] A% 3o akAe] Yo Hr Fejselm, T HH FejaTt A4k
A9 A ASE AT, o] MASI A% A4k 543 A e MASHT WA BEF T of
S AN SHRA 2AEY A0S AR T+ AT P )

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

object.__imul__ (self, other)
object.__imatmul___ (self, other)
object.__itruediv___ (self, other)

object.__ifloordiv___ (self, other)
object.__imod___ (self, other)
object.__ipow__ (self, other[, modulo] )
object.__ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand___ (self, other)

object.__ixor___ (self, other)

object.__ior__ (self, other
ol M EELS F&E 4L EH‘ﬁ(*‘ -=, %=, @=, /=, //=, %=, Y=, <<=, >>=, 6=, 0=, | =) THBH
A3 &g Ut o Uﬂ’ﬂ J’% xﬂx gl A (self & FHMA) SI=F ’\]E’EH °]= 3tal, A3 (RE=
Al e of 3t= A2 o]-147<]13]—self T AdsUthE S FoF FUth ek S5 A =7 Fow A
dod, TE UYL dHAd =SS Al AAEFYULE A& 0, x 7} __iadd () WAEE
Zte= 2oy ‘li%ﬂ“&,x t= yEx = x._iadd_(y) SEsPUL 187 %Etﬂ,x +y
o] k= %‘HM 3, x.__add__(y) ®ty. radd_ (x) ZFaeigyrh of®| Aol A, S qe
A AFR] ok o 2] &2 o] o] A 4 5 Yt} (fag-augmented-assignment-tuple-error S X 4 A] o) ‘6]—1] u} o]
£242 A} o]e] male] AU,

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

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

object.__complex__ (self)

object.__int__ (self)

object.__float__ (self)
W < complex (), int (), float () & TS Ao TSF Utk A2 Fof gs =FoF
),

object.__index__ (self)
operator.index () & F&37] ol == 1L, spo] W o] A AAE A AA=Z &4 glo] Ms)
of & ufj (& 2}o] 4 Olqﬁ%bln(),hex(),oct E‘?‘é"ﬂ/ﬂﬂﬂol)ﬂ}‘:‘rigﬁﬂi}
e A AAL B Fds 7HE AU HJE/\l s Aok FUh

=
>
[
lo

. O]

—

ZVA 3,  index () ZFRLYBulEs_ int () GA FoH

212 Qs
i, 5 ok 2

—%E‘J

9

object.__round__ (self[, ndigits] )
object.__trunc__ (self)
object.__floor__ (self)
object. ceil (self)
WA &4 round () & math &4 trunc (), floor (), ceil () = F A7 Y3 T =& Ut} ndigits
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7} __round_ () 2 AEH XA &3 o) WHEEL EF Integral (%5 int) 2 Z& AA 9 g
EHF ok YT

_int_ () 7ZFARYH] YA oW, | T4 int () = trunc_ () € AHEEYTH

3.3.9 with & AY 2 E 3]z}

AW~ E B8] A} (context manager) = with S AP uf] xF2] = A3 A2 E (context) & A 5= AR Y
Uth ZE 859 Ay A, 92 E A2t Aot AFA NG A AER IYH =S ZJE]‘?;}HE}
AEAE He| 2 g with & (wirh & Ao A A FUth 02 A 2= 2 gl 259 WA EE SE5) A
AR AT 5 A5 UTH

At E Hgxje] A A0 L5 o= 1:}0 5t 259 A9 A (global state) & B 3381 B7st= A, AL S
& 7] (locking) 3+ 31 1 2 7] (unlockmg)ﬁh A, 48 9 S 2= A 5o dsyth

A AE FE| 2o tf 3 ©] ZFA] 8 A B = typecontextmanager ol Uk 1] T}

object.__enter__ (self)

o] AR\ AT YA AT AE ] ALFUTh with B as A2 AAH il Arta, o] #A
ol ukak e Ad g ch

object.__exit__ (self, exc_type, exc_value, traceback)
of AR o} ATA AWAZ AHAEE F2FUTh I AAFEL AB LB A ol U] vhE o] 9] &
71U wHok A e Lol 9] glo] $RATH, Al A% B None o] FUIth

Rhef o & 7} Al 35 AL, MM ETL A 9§ FAAZAL Ao (5 ke As Hoyd) F(tue) =
Eej7lof gtk 284 o o] o] WAES F R Fol A% Aok

_exit_ () FIAEZ AZH o Q]2 thA] A0 7] A (reraise) PE = o] F of Tt} o] AL T E A}
(caller) o] 2 <l J T}

o ®B7]:
PEP 343 - “with? & 3}o| % with Eof tat 24, v 4, 9.

N

H

3.3.10 54 YA = R3]

AR RO Ze 2 A, BAA B4 A $EL AA ] AxEs GHUE A obd Ao ol
AelEo) I Mw 2oh2A S Aol RAF U o/ el 4L 0183} 08 REs} o2 E A sl Al
ek

>>> 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()

ol T wAo Z2d =l BE AA (P AAE 3 A) el o3 -TL S+ __hash__ () Y
_repr_ () 22 W2EFAAESTH Aol YUtk weF ol MAES] tE SAH A 23] 7
A 23] ZRAMAE 74?1“/}%, QA AA A el 225 = vl ”JH?FM] HFuoh
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>>> 1 . _hash__ () == hash(1l)
True
>>> int._ _hash__ () == hash(int)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: descriptor '__hash__' of 'int' object needs an argument
ZHl2 AZ4HA G2 MAES TS5 = ol A ARH A=+ 55 ‘e S 2 &2 (metaclass
confusion)’ o]k ¥ )7, 5 WA EE 23 2l AAULAE 35 PP O 7 5 Yt
>>> type(l).__hash__ (1) == hash(1)
True
>>> type(int).__hash__ (int) == hash(int)
True

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

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

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

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

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

3.4 37 F€l(Coroutines)

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

_4

oldlolHE AAE At R await () MAEE FAFUTLE async def 57t 28 FE I 7E

A7) = o) o] ] B o,

Zr31: types.coroutine () ©]Y}asyncio.coroutine () Etﬂ ol A" AF oy 7t B8] F+= Al Y
g o] B o] B #| o] ] A A B3 o] 9l O]H%O]Z]‘ji_await_ () & FdHA g5 Th
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object.__await__ (self)
ole gl olH & e F oF FUth o9 olHE AAE T Al AFEE o oF FUth A& E9,
asyncio.Future £ await 2847 335 7] 9135 o] yIA=E AT}

B A 3.50] &7},
] ¥

3.4.2 7 Z¥] 7 A (Coroutine Objects)

F58 AR e ol 9o B2 AR YU FRE AWE  awaic () B 5E5W 2 A}E o el o=
S o Aol & Jguth ZRHo) AW e $R i BT ), o] 6] B & stoplteration &
do 7|1, 29 value o] ERHEZ} WES gk 2k U Th REeF IR E o] o9 & Yo 7| |, o] Bl g o]
elofl 5l 3 Ak 2 elo] 47 #8149 Stoplteration ol U077 Totof ght.
AFELZ ool ydote MAES T3 2 =, Ay e ol 8 (Al v el o] EH-o] H gl o] H HlA = E HA A
©)9] AS ERUTh ST, Al v ol Bk Zel, 3R 8L o E o] AL A F A= ekauh
WA 352004 HA: TFEE F Hawait 3F'H RuntimeError & 42 7Yt}
coroutine.send (value)
AR AP A Za A AN FUTE value 7h None oW, _await_ () 7} E2]E o]El g o] Bl &
ARAAN 7+ 23 25 YTk value 7} None ©] o}U ™, o] A== ZFE o] A F A= =5 3 o] B | o]
B9 send () MIER A}t AW 3L, stoplteration oJu th& o 9)) & Aol A A&
_await_ () o wHEE gk ol HElo| =Y wle} 25T
coroutine.throw (type[, value[, traceback] ])
FAERNA AA T oA & 7Y E F Pt o] MIXEE ZFHO] YA A EF 3ol E o H ]
throw() MIAEZ A JFUHI A PN EE 7HA = A-9). 22A oW, A SA A A A o £ 7}
AU o AF (R g, SstopIteration oY ThE o9y & Aol AT await () & b
G ol el o = F w ot L&t Wk o) 917k m% ol A 31517 ehrhe BE Aol 7 5| o} Ay
Yrh.

coroutine.close ()

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

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

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

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

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

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

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

H157] ol H 2l & AA 9] o
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class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

A 3.50] 7}
WA 37004 W7 skl W37 o] Aell, _aiter__ &% oledo]E] 2 AR olslolE B S ute g 5
el

gtol W 3 7HE,  aiter

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

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

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

object.__aenter__ (self)

ol MINELE_ enter () WIANESLYuAFO R FASH, F
A= A9

object.__aexit__ (self, exc_type, exc_value, traceback)
ol MINEE _exit_ () WAES} u|do R FASHH, F LS AFo] L offllolHE & ST oF

Fobe AU
H5 7] AU AE Bela 2 )2 o

r
B
-
ek}
rlo
2
£
©
,
e
o
it
X
N

(]
i

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

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

WA 3.50) 27}
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cHAPTER 4

A 2
41 =2 X

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

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

4.2 o]& 3} <4 (binding)

4.21 o|52 44

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

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

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

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

47
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g1 Eo] 545 242 o] 552 thg ol Y& o] & A4 (name resolution) 71 o) whe} 2+ =)

rlr

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

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

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

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

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

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

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

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

t}

AP E WA REL A main.

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

a = 42

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

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

Fo BEE AP ARAH YA o] 7L, AFA A o] 2 Z7He] o]2  builtins S RITOoZH
AR o A YAV el ) B Eololof BUIthFAS A% wES] GV el A4 AST U, 724
©2, main_ BEEY Y& ulE=_ builtins_ 7} HF EE builtins 0|3, T2 25 g o=

builtins_ +=builtins EEY dA o tfat B Yt
424 54 71509 352
AL 50 B3] o8 AL Ak Aol ohiek A Aol ol oMLtk o AL the 3t 2 e e A}
2T ZHATE AL T
i =10
def f():

print (1)

i =42

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

)%
QAN Sk WO A B0\ E F 2

4.3 &) 9]

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

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

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

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

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

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

_/

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

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

1l EAskA ¢kok7] W2 Atk
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AR try T oA try &, raise & A A raise Tof thdt A o] Al FH Yt}
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CHAPTER D

i
5]
[
>
>
T,

05 o] gl ool A=k JEW ook ZEAAE Fol OE RE0| dE I=50 g 42 Ae 2
SUD inport B2 UEE A2 QeIE A% T WUA, F 9T TL ohd Uk, imporclib
import_module () Z2 &+ YW _ import_ () E X E FAE dov|= AFRE &+ AdH5 YT
import B F 1A A4L A AU AA o] Eo) o A%E A

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

s 7
37z o] 5o AZAFYTE import 22 FAA A4S A A s
Aoz FogUrh __import__ () ¢ ¥ g2 impor
o] o] 5 A A dite] HEst A REAE | s Al import & EA L.
_dmport__ () YA TELEEL Y, 44, RES = AAnkS
X EFAL o A A (sys.modules & ZFFYH E A= A 22 £
A71= A E @ A import BRko] o] A4 A4S 3%
=
)

&
2
}op
nﬂ?t
£ F[F 12

oo
ol

rr
Bl

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

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

A4 P S AT S g
o

Bgo]
o]

o
i)
k]
_I {
ol
o it

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

= AR AUt oA
C2RYTh of 7)o T,

I types.ModuleType & HA £.
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5.1 importlib

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

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

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

5.2 3} 7] x] (package)

shol W& 8 744 %o BE AA Y 2% 97, BE BES REe] sholHo|1} Cu} 1 el T ol @ Y
°2 2AQEAG FBGol o] AU RES 2452 ol AZTEE AT A3, oA
ﬂﬂﬂﬂ%ﬂﬁ°ﬂzquq

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

=) |
yMAIAE e REET

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

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

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

parent.one & Y X E S} parent/__init__ .py ¥} parent/one/__init__ _.py & HFA|FoZ 4
Pyt F o] parent.two 5&]- parent.three 9 YXE & Z}7 parent/two/__init__.py ¢t
parent/three/_ _init_ .py & A3}

52 Chapter 5. < E XA




The Python Language Reference, = x| 8] A 3.7.17

o1 B3N] A= of o] 1A £ 59 BFA A, 2 EHEL H 1 577 9] A1 57 A 2 o] ukA T o

EAEL FAN 2 T2 Aol £+ YFUTE EAE L zip Aol W ES T} sholdo] YR E

@ wl g sts ol he gaol ) B AL Gyt o8 3034714 £ A 29 REEREEE

ABBAN YL FE AT 194 4 FE dUth TAA Gt s A RED 45 AUk

o|§ FUHAAL _path__ o= REZ AWAQ B A2 A§ oA GHUTH Al 583 o)l

BUE AEsEd 3 g o 4 7] 2] (4= 2 49 5171 4] )
0

A 5ok ol g e

. AXE 7
parent' tleleel}4Ag 4 1%, 224e] AL ke 24T 93] AFF 1tk 1A “parent /one
B2)% 0 2 parent/two ol AR A FE = YFUTh of 9, ol AL A4 Bt A B 714
S Sk QEE B Gube A 49 parent W74 E AT o1 F F2A7AE BEUT

ol& Z7+ 9| 7] A Q) FAL PEP 420 & ZZ 54 8.

5.3 A
AR A 7] e, stol W 2 ED RE(EE H7)A|, 3HA| 2 o] =2 oA Aol L 284 eFh)
o] A3 AFste o o] o] import 07 AZH o O]X]-b]- importlib.

2o
= Agd ouss2iE ST

import_module () Y}__import__ () &

o] o] T2 U X E A o A NM AIGE U, B EERZ 7l o2 FRH FE2Y 5 5T o
E0] foo.bar.baz. o] %o, Tto]H-L WA foo &, 1T} Oﬂ foo bar &, OIA YO 2 foo.bar.baz
EAZESFHIL AET YT vk =71 A Z E T o]jr sttt A I3t ModuleNotFoundError 7}
A ’5‘]—141;]—

= A=)

QEE A4 5 402 AN Fot sys.modules UTh o ML F7 A2 S-S EHA Aol
ZTEHREREYINANE 715Ut T#fA] 9HeF foo.bar.baz 7} A YEE T AT, sys.modules
X foo, foo.bar, foo.bar.baz FEEE T Uttt 2z 7)o Sot= =S 25 AA YUYt

AL E B £, 2 o §L sys.modules o A 2, ok Arkd A% gho] YLES BEp
ZZA A= A5 H UL A 9 Zko] None ©] ¥, ModuleNotFoundError & do7lUth vk 2 &
Sloid, el A 2E JAS AL I gk

sys.modules & %717} 2Rtk 718 AN E AP
BE) g FEE RAFL YL+ A0mR) AP o] 2
stol Mo 2 stelF 1 RES Al HES wEUTh 7o) None

% HE = i, e dEE
ModuleNotFoundError 7} ol Ux = w5t

2E AAol et F2E FASTY, sys.modules o A FES FEE T T A JYXEFHA F EE
7—‘,‘7<ﬂt 22 Zlo] ob A Heoll FojafoF Tt wH o importllb reload() & £
shal, et A REQ ZEE A AdsiA ZEQ W&-S ohA] 27183t

53. %

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

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

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

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

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

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

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

= 2 T A8 .

5.3.4 WE} 7 & (meta path)

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

2

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

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

.

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

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

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

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

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

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

i)

n
30
) E[),
N T
= 5

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

(& 2 2 78k 5kl g).

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

' O & o &
2 ng

5.4 24 (loading)

E°

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

o ¢
i
oll
jg
o

module = None

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

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

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
if spec.submodule_search_locations is not None:
# namespace package
sys.modules[spec.name] = module
else:
# unsupported
raise ImportError
elif not hasattr (spec.loader, 'exec_module'):

module = spec.loader.load_module (spec.name)

# Set __loader__ and __package__ 1if missing.
else:

sys.modules[spec.name] = module

try:

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

b2 3 22 A5 ALl =95 of o}
o T FolR o] F9 RE| sys.modules o JITHH, dxEE ojn] 24 E8E AYth
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1] A 52 sys.nodules o A2l & ATk ol5le LAY BEel
(44 52 dqAo2) 448 AXE G 4 97 W T 84 sy nodules EEVE T

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

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

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

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

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

el v

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

541 =t

BEEEZoEZYY ZAFJA 752 ATTU: ZE A, dXE Fa= }‘)r-/] AAE importlib.
abc.Loader.exec_module () WA EE S &3l=d, A& 2E A7 AEH YTl exec_module ()
o] EHF+= F2 FAFE YL

EHETLT 2L 8T 2ASE BE o T

e R Fo] oM BEEMGRENUY THLE 25 = o] ofYeho|W, 2= BEY I=E
BEEY A o] F ¥ (module.__dict_ oA Al of &t
e Wk BTV RES A3 ~]-?<] L3149, ImportError & €2 Aok Yt} 3}A T exec_module ()
A A3 TE -4’%‘4‘3]'
w2 g, slr e 2o = 22 AAJUth; 18 3% find_spec () MM EE 267t self 2 A4 H
2385 FHFYT
R 5 U & create_module () MAEE TEFOZR 2= U EE AAE U=+ Lol AAT + A
Fyrth s A BE A9, S olEolal Y F A E 25 A S E2F Ut create_module ()
2 EE AAY A= E]HEg ARgIe+ %AWD} e A =7t None & S W, AXE H A= A
BEEL A ukE UL
WA 349 =71 289 create_module () HAE.
WA 3404 WA load_module () WA EEexec_module () E HAE YL, dZTE DA/t Y] &

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

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

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

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

N
ol
_|_,
HU
E
r
]I,
=
[
z
[
o I3
é
ﬂl
S
=
op
=)
3
—
2%

2 importlib 78 & WHE gh-& 24 AL§3HA FHUTh thAlel, sys.modules oA BE o] B¢ 2334 BES AU o 29
24 A JEES L BEo] sys.modules o 9 S uHE 4 Tk AQUTh ol 2 7@ B4l 5 2o) 2 THE shol 4l
Aol A F AR B A gk o,
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« Al e A e A 2= AL WAS] AS), EH7FRE ZEE AP Hofl 250
sys.modules ] &R oF gt}
« ghob 2w o] A ahE, ZEE sys.modules of AT EEES Al AT o st Asl g REWS
AAsNoFstaL, 2H 7t I 252 AF BAACE =7 Aol Z2efoF Yt
WA 35014 WA exec_module() ©] o H QAT create_module() ©] B HA &
DeprecationWarning o] @A g},

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

=

,d
|o
)

542 XH 2 &

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

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

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

spam/
__init__ .py
foo.py
bar.py

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

from .foo import Foo
from .bar import Bar

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

>>> import spam

>>> spam. foo

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

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

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

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

ModuleSpec & EA L.
B A 340 7}
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QEE AR 2YSE T U RES AW Aol BEY 25o] 724 2 2E AR of o] o] =e]
RESS AY 45
name

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

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

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

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

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

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

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

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

Ut
2ol

rot ok

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

£ 7 AP U

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

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

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

Auel st A48 5 A&y

.Ll
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5.4.5 module.___path__

}7] 28] __path__ olEZREE A B IH7|AE 2L u ALE YT JXE A Yol A, AEZESH= 5
2ES AL NAEE) B2 AU B sys.path %2 71%5E 25Uk AW __path
= HE sys.path Rt} A<k 2 A o] wks )

_path__ + ZAEY oHHEI AT vl F AFYTE sys.path I 22 F 30| 7] A9
_path__ o= AL, 7|29 _path_ & M3t 52 sys.path_hooks (oFef ol A 4™ gttt
oA AL ESFYTH

H 71X __init__.py FLL 7| A 9] __path_ EIHFEE HAAAY WAL 5 laL, o] A o] PEP
420 o] Hofl o] F T A7 AE F A 3= WHO 2 AFEHF U PEP 420 o] =102 3|, o] F 33t 3 7]
A7} _path_ A FERZ EFE=_ init_ .py «4—01 = Algd a7 olRsUnh d2E A7}
AHEO R ol F ﬁﬂJﬂﬂﬂ%H %t__path_ S AAIUTH

golo M, 25 __path_ oEZRET} oW, o] B2 7| A YT

5 AR repr & & 6 WA A0 2 AojB 4 5Lt

RFo| 27 (_spec_ )& AW, QEE AAL TAC RV repr & HEH T AT L0 4
HotAL 23 o] glod, QX E A2 BN AFHE ASE 7]& repr = 74 F YT module.
_ _name__,module._ file_ ,module._ loader__ Srepr & YO Z A&3lE] 1 A =5l=d], w}A
AEE71EgeZ Aeyth

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

e« XEO]_ file. OJEZRHEE Ztx] &AW None ©] o}d _ loader_ & 7FA W, 29 repr ©]
S5 repr o AR AHGH LT

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

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

of o3 2F 2 o] 4§k

4
BHOR, WERES AGUU repr & 2T YTk FHAW A o ERREEN BE 2o gt
= EE

=

o
Q,
[

—

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

5.4.7 A H vlo]E Z= &3}

Before Python loads cached bytecode from . 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.

o] & s 719 1A g A Aok, 7)) e v Hlele Bl 42 sl vg A E
AR, 314 719 . pye ol & 5 714 8% ol 955 ok AL checked) 3 5] 344 (unchecked). 2

A A 714 pyc 9] 7 & TelNE Ax AL A B A3 31412 71 52l 31 9} 1 32 5o}
A helo) £ 84S AU A4 A AW A Shelo] faekA) 9l Ao B, ol AL
AN 2 chAl RS A2 A A A1 A AL ST vl AALE S A] A1 pye 9]
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35, ghol i 2 ©es] A o] EAE A Fasttia P d Y th s Al 719k cpye 3t EA AA
%% ——check-hash-based-pycs S} 12 AAH I 2 ¢ JdFUh

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

5.5 3 & 7|4t sl

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

25 g2 X2 e Adoh

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

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

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

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

EEE PR Nl

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

]

[¢)

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

5.5.1 F = dEz] 32y

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

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

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

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

U,

2
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A2 710 gl = wEF 42 1kolt] o] 7] W Eof, dellA A Ko] dXE AatE= FE 74 ol g
find_spec O MANEE TS AR A E F2 AME XA YT find_spec () o Al ZH = path
AR BT BAE 25 Pl am Ut BE B Yol A G E 5 714 _patn_ oj=d
HE.path A&7} None oW, HAY YEZEE 5311 sys.path 7FAFEH Ut
A2 AW A 44 A2 BE A E SN, AY Asuin 229 42 o
(PathEntryFinder) < 77%’1; D]'- o] Z1 & Hjgo] Ho] =& AAY = e UE(““%%
stal() S Z & QA 3HF 37} 3 27 P«LP‘)W{ A=z EE] AR AEZ IFIH & P 3=
A S A3t} o] 7 A th_importer_cache Oﬂ FAF UL (o] B x B3, o] A=
Ol 2 E] AR 2 A S A ¢ E% IY AAE AZFUTh. ol o=, 54 A2 dEe] 9149
AZ AEF 3ol o v|xt A 3 Hulk W FH Yok AR A ZET} sys path_importer_cache
o Al A= E A2 W oloE 7l 1 AR AL oA AABES S o] 32ty Uk,

> 32
m{o
4>

rr
> 0
éﬁw
"O
Q)

2 l& 52
sy K
=
flo
]-o

EE oM,
1 o) HU
ok HU

N

oﬁi F-._a

=2 AEZ7FAHA A /L HE 31T = sys.path_hooks o &= E€ Z8E5S 4T Y 9]
A 2

1

fu
o
N
o,

o HU
=
(m
\'u
Hor 32

i rlo
m

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

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

ko

-
Hot
> 9
o
i o
2

2

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

o 1y

o
L
g
5:
o
[m =
e
Lo
ro
E
ol
rlo
r l
g

A9 4 550, ot ol

ro
)
et
41

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

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

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

27k g yth

EETS

o (%
£4

I~

1

552 A2 JEg sl Zz2EF

25 2713 71 A2 dE2EE APl o5 T Ao EHL g ojutA|E] Ao, A& AEE
I H £ find_spec() HIAEE FAsf o YT
find_spec () takes two arguments: the fully qualified name of the module being imported, and the (optional) target

module. find_spec () returns a fully populated spec for the module. This spec will always have “loader” set (with
one exception).

To indicate to the import machinery that the spec represents a namespace portion, the path entry finder sets “loader” on
the spec to None and “submodule_search_locations” to a list containing the portion.

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

o Ze] A= dEg Tl find_spec () Al 1T7H4 HAA MM EES FAE 5 dFUT o] 1
dE

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

S A= S AP T A B ek B AA 8 S-S portingpythoncode & FE 1A £
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find_loader() + 349 AAE FHolsdUt, dXEHE= BEY &H3] ZA48H o%
find_loader () £2-FZ& EdF &, 2 WA FEL 2rjoln F WA FEL o]F F7 24 dY
ok A AA FE (S ZH]) o] None o9, FZ AE FAT| 7} F0] 7 o] 59 ZE thgt 2T & A F8kA =
oA w A2 AER 7L Fo1X o] 58 BE g o] F ¥ XA o uiA S Atk YT o] A2
Ael 3, ghole] std Aladleo EEAog EA6HA] e o) F FN HINAE YEESFER A FFH &
AUt A2 dE8 Y7t 2EE None & SHE uf, 2-52Z 9] T g F2L A| A0 oF 31y

AN

ES

Hol g = At

find_loader () 7FNone o] o}d 2Y S E8FYH, T ZTAHAL FAH T A2 7|HF g7 290 E 59

FH AR AEL AN FTEFUTH

YEXE 22 EZO U2 FHAEH HA S84S5, B2 A2 AEZ slvj &2 WE A& 54T
7} A Qate A 23 A5 A9 find_module () WAE a3 D) s Az dEg gholy
find_module () WMINEE AF path JAAE TEHA] AFUG (A FAE FY Hx 3= of A3

A2 AHE7I5dE Aoz 7Ihgyh.
£

Az AEz A9 find module () HAEE A7 dEg o7} o] 2 27 97| A o] THOZ o]
HEA ot A FEebA] 7] wiwoll S AE JdE U vk B dEE 3k H find loader () £
find_module () o] 7 E2A5tH, YZE A|2”2 4 find_module () Al find_loader () £ 3 &
.

5.6 TF UYZE AAH I A5}

Az e Nrd AANE LAY A5 AT AHA Qe W AUZL sys.meta path 9 JEPES mE
Ak, M2 e vE A2 TEZ A= Ad Ut

?J_-Q_]]: ?:]l;L_E/\ ./_\.Eé]‘% Ql,]k“_)_\_%]—% %API%Oﬂ 0353:% _T_;(] ?3]-—1; r‘;_].z] ?:1:‘3_"_5 —E‘-O/] %31]—?1—% Eﬂ%"& E’?‘
o, g __import_ () ¥4E AASE A2 FET 5 JdFULE o] 7|HS EF BE YolAe
AZE o 5ANS MAIEE BE 2N 242 £ g5Uth

To selectively prevent the import of some modules from a hook early on the meta path (rather than disabling the standard
import system entirely), it is sufficient to raise ModuleNotFoundError directly from find_spec () instead of
returning None. The latter indicates that the meta path search should continue, while raising an exception terminates it
immediately.

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

subpackagel/moduleX.pyY subpackagel/__init_ .py EF oA, t}S& F2s At) dxE Q1

oh:
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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

At dFE L= import <> EE from <> import <> EWHE AFLE 4 YA 9 A o
FAT AR T 5 Atk ol §

kel
I
rlr
4
rE
)

’import XXX .YYY.ZZZ

kv
ar

rlr

A0 7 = ZskA e .moduleY & &3 4] o] oh 7] w2 Y Ut

rol

32

TFXXX.YYY.ZZ2Z5 AFR S 4

5.8 main__ 9 gjsl &

1k

CignA=

_main_ BEE SfolMS JEE ALY ZUE J LYy e ol Rl AFARG], _main
EEE sys Shbuilting AY Arn el A4 45 ARG UT AR, o) £ sk e, o)A

%~ﬂi>

HEsHA W BEZ HFHA dsyth o122 _main__ o] 27|3}H =N
FrZUagd e SAS TS A 2 Urh

AR

5.8.1 _ _main__. spec__
_main__ o] o]JEB A 27|35 =X W}, __main_ ._ spec_ 2 A A5 AAE7|E 33 None &2
AAE 7= Fch
sto]H o] -mF A O &2 A& } H,_ _spec__ 23Tt BEOIU AN AY BRE A ow dAFH YT =3
__spec__ 2 __main__ BEo] gaAH Yzp 3L O]b}ﬁ} sys.path JIE E]% Agslesdirz 2xd
) 7 Y80l iH%éMDP-
UmMA AL o= main_ . spec_ 2 None 22 AAFH =Y, main_ S ASE=d AILH ZE=V}
YXE 7M5s ZE0 A H th-&3HA &7 15115%1‘45}

-3 mEgnE

* —cwA

s X YYo=z A

o & TtYdojHlolE I E stY R HE] ZH A9
upA g Aol _main__.__spec__ o] @/ None Joll Foljof FUTh A1 1o Ve AR RER
dzE P S Joj= 28FYTh __main__ o 282 ZE WEHH o] g 7} B2t —m A9 X & ARE-S oF
Fh
TS _main_ o] YXE Mt BE &5, __main_ . spec__ o] A3 AAH Yt} stEl gk,
o] B2 A3 o REE HAFH FYdloF E‘r- o]ZZ if __name_ == "__main__": AAZ
EHRA EFC) BEC __main_ ol§ TS AL u T AP, A Jd2E ufj &= AYE A T

A Wz e,
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59 49 o|45

XXX =37l o 7T}

XXX * (import_machinery rst) 253} 3 7] X 9] o]
A o) Aol g B FBES BAEA

XXX 2}o] He) ] A% A 9] runpy, pkutil 552 A JEE A
2ojopgk 3tk

XXX __main__ o] 27]|3}5 = o} 2 W Eof g S t] o] of d?
XXX _main__ 9] 7tti2 /ol g ol st H HE F 751} (5 PEP 395 9] AHR)

PRESH T FFR ARL oD ofulE Yol E) =Y
o

=
2" A o7 7H= “See Also” H IS ]2

510 Iy +¢

QFE AL sho Mol 271 AT ARtk BAE AT o T 7] AR AT o] WA
A7) A A2 9714 74 2 b A& 5 AEE Foldwu

sys.meta_path & X 7+ 42 PEP 302 ] 1L, 7 o] 2 272 PEP 420 9 Y}

PEP 420 & s}o]# 33 of o] & F7F 91 7] A] & =Y 3AH5 YTl PEP 4202 find_module () & tote

find loader () Z2EZ AA & %’J?E’“Hﬂr-

PEP 3662 W9 B Eol 4] WA 4l o) EEE % _package_ ol 2 H-E] 27}o] ) 498l
913k

PEP 328 & Atje} HA| Aol At dZE
Z7]9] __name_ © 2 A5 T

rok
01
W

mln

=98t PEP 366 ©] 2= _ package_ S AAFAHE=NES

PEP338 2 RE& 2AHEZ AYPst= A& AUt
PEP 451 & 23 Aol R5Y Q¥ E FEHE 8ot A2 F71Uth 2H & Fo A L] 55
ZEAYEL AXE LA F77|= PF YT ol WAL JEE A 2F o2 APL 52 H A5 Ths

Lol RS
91, golti o} 2o Al =SS 27157 = flgsuTh
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CHAPTER O

EK
(ol
1>

o] -2 gho] wlo A A1-8E & g .
2 g9 AFg: o17)9) o] ol A= el A, o13) B4 o] ohjet £ AW sty 98] A BNF £/ L
AT B9 0l The ) 22 W E A,

name .= othername

L= (semantics) 2 FA] ¥ o W, o] HEN 2] name 9 =& othername I 25 Yt}

6.1 2t W3

When a description of an arithmetic operator below uses the phrase “the numeric arguments are converted to a common
type”, this means that the operator implementation for built-in types works as follows:

+ ol B QA HAS W T S Bas s wag Y,
+ 29 ok, o) B AXTF A5, THE b 44w Mgy
- YA GO, T A BT ook 3, MES Be &

o] QI AHAE (o & Bo], % A4AY A% AR 7 Fol A= EAY) o thal M B AHA 7)) 77 o]
A5Gtk 23 (extonsion) & 15 AA9] W 732 A oF G

65



The Python Language Reference, = x| 8| A 3.7.17

6.2 o} (Atoms)

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

atom = identifier | literal | enclosure

enclosure = parenth_form | 1list_display | dict_display | set_display

| generator_expression | yield_atom

6.2.1 27} (o] F)

2

r[r lo

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

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

Mo o
u!m

H]-F 7l o] & ¥ 41 7] (private name mangling): 2} A ool 545t AHA7E F Ay 2 o] e WER
A 2SI, = 7 L ol e RER S ubA] 92 oW, I Fe A9 v O] & (private name) ©. 2 7szﬂ-1/]r)r,
HZ7 o] 58 1 5L 98 T =7 e oA 7 2401] o 71 Yej = f3g . o] Mg 1 o] 59 el F

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

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

6.2.2 2]€] Y (Literals)

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

literal = stringliteral | bytesliteral

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

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

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

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

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

o ZH Y WES YA H SR YIeAL,

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

AzeadY 35 £y L4252 olgunh

comprehension = expression comp_for

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

comp_if = "if" expression_nocond [comp_iter]

m
2
f

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

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

o,

7Hg A% for Ao o|H 8 RHA L, SEAE 2T 2o AH B/ o, %AW SR Rt
Zg oAz @ggqu} HwE for xuﬂwsaﬁfor dol BE EH 272, 7HE A% olHE & 011/\1
A2 ol et Zetd - e Bm® Feie 2T Z A FUHE 4 syt ol & §9, [x*y for x in

range (10) for y in range(x, x+10) 7.
Beld o] 34 449 Yo AH 7S el 2, RAH 02 FHE 2204 yield shyield
from X242 F A Yt} (Python 3.7 A, o] &3t 2 d 4] 2 AudHE uf DeprecationWarning & &4
A QU shol A 38+ ol A& SyntaxError & 904 A9 Lth
Spo M 363 E], async def Bl AL, 57 o Elel ol e & BASA A async for & AL
A5 Urth async def 5o = 74_1.174 E3HA FHol for Yasync for o
4 93, 3719 for Yasync for o] & 4 1, await dA TS ALE S = 5yt F=Z gl
async for dolY await EAAS :T’-.?J’?‘S]—% v % 7] A=A A (asynchronous comprehension) ©] 2+l &
Uth vl&57] AzgdHd2 270 53 AFE T4 AYS A FAAZ 5 54Utk PEP 530 &
ZHZ3A 8.

W2 3.600 F7: w5 7] Az Mol =95 JF YT
HA3THE HA]: yield 2} yield from 2 FEA|HS

ol

Erﬁﬁmf
o, 9, flo 4>

KU
o
i)
rid

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

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

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

f ey 30

HAa oo

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

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

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

ol e gxel How BEolAt 24ts TAH T

A3 =
Aol Algd of, e A=
o}

Ul Qe (o2 vtsod = ol

6.27 YA t)AZe o]

gMv e gaZd ol FE 3 (curly braces) 2 A2 7]/H o] 2] g ] vlo] & = s U T
dict_display = "{" [key_datum_list | dict_comprehension] "}"
key_datum_list u= key_datum ("," key_datum)* [","]
key_datum = expression ":" expression | "**" or_ expr
dict_comprehension := expression ":" expression comp_for

YA Oaseols Al gAY e A4S B

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

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

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

19
ﬁ
o %
j&

E

[
ACh
r&
rﬁ
r (o
ACh
[>
[m
fo

N
i)
o)
[kl

HAF U (8F8HAE, 7] 2 ol A 715 8l oF
< AAH A %}%ﬂﬁ‘r;—zroiﬁ 7]l th sl A 78
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wpAu (TR GO R U agd ol 44 o BEA glt) HolE b S 4 gt

6.2.8 A7) o] &3 2] (Generator expressions)

Aoy @42 2oz A d g Aoy 271 duth

generator_expression = "(" expression comp_for ")"

Avd oy @42 A Avd ol AAE dsUth ¥R I U T3 4 232 440
Ak Aol s A= AT} 25U T

Add ol @A AHH = TS A ole AAY __next () MIAEZSEE of =23HA
(lazily) gt o] ?oﬁ@\%ﬁ}(%l‘i’} A el g e w7 Y. 28y 7 9£ 9 for Aol & oJHHE
A2 ZA 3ol A AA, 1A E Al FAFHE= o = A WA Fro] AAE = A Aol oby g Al
A BB BAE AU LA 8 cox A 1T AR cor Y LEAst 22 71 AT
olE BB A 7tA -2 ghell met 2t - o n®E FE N ATz oA HUHE S glFUTh dE S
(x*y for x in range(10) for y in range(x, x+10)).

W7 e} AR 2E 52O E BB E AST 5 AUk AND YRS TE AL BA L.

ALTRolE 55614 A A1l Q1S Walsh) o] 9], SA A0 2 Aol E AU oIl yieta st
yield from 3E ¥4 FAF YTt (Python 3.70) A, o] 2 & 212 AutYdE u] DeprecationWarning
S A YL Fo]H 3.8+ A A= syntaxError & 4o ZYUh.

AFdole] & Alo] async for Aot await EH AL 36 H 85 7] Ay g o) 8] & Al (asynchronous
generator expression) ©| 21 B Ut 85 7] Al d ol AL A} v]E 7] Ay # ol g Z z]% E# 21
o] A2 u]5 7] olHd o] § Y Uth (M5 7] o E &l o E] (Asynchronous Iterators) & 32 8FA 8

W 3,600 37k w5714 A elo] 8] T4 o] == A%
WA 3704 WA sho]H 3.7 o] Fell=, vlE 7] AlYdolE @ 4o
LU Th 3T RE =, BE 47} )5 A AV o] B ERAS

HA3THE 3R :yield @ yield from2 FA|ZAOZ Z=HH AT Z A 7 X

p

==

o=

¢
¢

&
2

6.2.9 At 3 (Yield expressions)

yield_atom = "(" yield expression ")"

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

\
U= 584 e Ao ol YIS A A0l E 2 A2 A48T, 29 9 A vl
AT S SIS el Ml A TUAL PR A8 GHE Aol UE T, 2oyne
def 9] vit] oA AFRSt= AL 1 FZFE 4S5 7] AlYd o8 &2 w5 Yt o=

def gen{(): # defines a generator function

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

yield 123
Selde Ao fa RS OR A8, yield EHAL PB4 A olH BAA L TR
ol AHgE = SA A 02 Aol H sz A48 4 glS Tt Python 37004, ol e @ £ A5 A o
DeprecationWarning & A4 A| Ut} 3}o] % 3.8+ ol A= SyntaxError & €2 ZAYUh.
WA 3TRE HA: dE FRAL Az AAT A Ve oy FHAL THAE U AEHE BAHow
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CEEPCEE PE B RSN
AT el o)) 4 ol A A Fh T wh ol vl5 7] AU el ol ] ghae 115 ] Al el o) ] $H4 Al Aol A
EEL L RSl

Avdlole B2t 522 u), Al g ol g 2 el A ol ey
ﬂﬂaﬂﬂqﬂﬂ%wﬂﬂuWﬂuﬂﬂaﬂw;

=

olgE = F Utk 1™ I Al &l o] § 7} Al
f}%}%}'l}b}ﬂ o g uf AP o] AlFH Ytk AR,
A =

AP A AR A= A 7R Ay s, A7 A % A (suspen )di’-xﬂﬂfﬂ o] E] 9] T & Aol Al
eXpreSSlOI'l list 9 32 EF UL €A SAH Y= A2, B E A QG A7t S = 5dd, Ay
HEEo] Sx) 45, W3 2 < E (instruction pointer), W A 4F 2~ (internal evaluation stack) =99 A g

AL LR A oIS WA= 5 S B o] AN W, g4 ok U EAA
©hA I Shte) 98 559 AN Y AR 5 AFUTE ANE Fol A= BANY g2 AW AAT=S
whE o E0) F# 15Tk (U5 for Uhnext () U 4& B3l) _next () 7} A48 215k AFHe None
U1tk THA S, cenc () 7} A8 A, A e 7 AL E A 9E 4Tk

o RE ATL AU ClH B4 TR o}F v5sHA MEUTH ol 2] ¥ 2THE BE W, sy o 9] Y
A-dE Za gon, dgo] A FAE 5 A5 Uth F L& 2ol F-2 Ay & o] B] T+ yield & Fof] A& o]
o] ol A 74]'—7?"10??5}— A& Ao 4 glokes A gUch Ao+ %‘”Zﬂﬁﬁﬂ olE| ZEAE AP Yt
e FHAL try FREY ool A seEhg Ut A olg7F(Fx SI57H00] = Ay 7k 2] A
Ho 2x) zlo]d go] = (finalize) =] 7] Aol 7= 2] ko™, A& o] E-o]EJ & o] B 9] close () WA ET}
TEHol, W7 5 finally & °] AP =5 52
yield from <expr> O] AR Zﬂ E—_a‘_é]% Al B o]E] Eﬂ o] ] (sublterator)iH S th A B 9] Eﬂ
golg 7 vtes BE 3 fﬂxﬂ Zﬂ Lﬂ gl o] ﬁ HAEY TEA oA vtZ g Uth send() EAEH B

3} throw() 2 Z‘ﬂ%% o= °ﬂ %+ (underlying) o] B & o] E} 7} sl WA =& ZE0L /J\]:]'tﬂ —"’——3\"2
Z AGEH YUY 28R Q D}‘?ﬂ send () ¥ AttributeError U TypeError & €O 7| A9}, throw() &
AdH cq]g,]é,z_)\] o] 0 7] 1—/1r

9%% ol el ol 7} &= uf, WA 5= StopTteration AAE A value o] EFHEE d= 3
HYr} StopIteratlon EdoAdu YA Ao Z DAL AL, AH olg# olE 7} Al dlolE &
FO= o]F oY (M H Av]E o) ¥ 7} FEE =8 (return) F O 2 H).

WA 33004 WA: AR o o2 Alo] 5EL St yield from <expr> & 27
S1=8

= B0 YY) Sule] T2 YTty 232 ALY 4 A5

t 1]

PEP 255 - 7hekat Al el o] ] s}ol o] A e o9} yicia £ E7hale A%k

PEP 342 - ) A E A2 o] E1 & B8 728 Aiel o] el o] APIS} YL el A, BEa nEHo R A1

3 4 9T = mhT = A ok,

PEP 380 - A B Ao &2 9 Y3l= F yield fromEHE =LA, ABE AV o2 US4
A wrE= Al Sk
PEP 525 - v]5-7] Alvelole] ZFd ol Al dlolg 7]5& F7Fsto] PEP 4925 &

g3k Al <t
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Al ol E-o] o] B WA=

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

A}leﬂ 2= 0]/‘L4I+

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

Z o) 5o} g},

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

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

Ao A AU TE Al e

A None ZHS zrat)h Ao

flo l:H

e

generator.send (value)

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

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

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

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

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

=
=

REX
o 7ol Al ol 2F Al &l o] B S0 T2 Al Aste I ol 7 syt
>>> def echo (value=None) :
print ("Execution starts when 'next()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:

print ("Don't forget to clean up when 'close() is called.")
>>> generator = echo (1)

>>> print (next (generator))

Execution starts when 'next()' is called for the first time.

1

>>> print (next (generator))

None

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

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

2

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

TypeError ('spam',)

>>> generator.close()

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

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

H]5 7] Al el ol gl g4

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

.

Lo
¢

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

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

‘O

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

e,

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

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

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

kv

Hrdor

i
L

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

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

ol A28 Yt

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

¢

(i

o

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

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

coroutine agen.athrow (value)

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

coroutine agen. aclose()

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

6.3 szzlo]mz

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

r[r

primary = atom | attributeref | subscription | slicing | call

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

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

attributeref = primary "." identifier

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

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

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

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

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

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

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

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

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

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

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

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

6.3.3 & }o] Al (Slicings)

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

slicing n= primary "[" slice_1list "1"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

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

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

kil
:

1>
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6.34 =
52 UL AA (B B0, F5) B U 4E Qe QA B BFoR 52
call = primary " (" [argument_list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and_keywords]
["," keywords_arguments]
| starred_and_keywords ["," keywords_arguments]
| keywords_arguments
positional_arguments = ["*"] expression ("," ["*"] expression)™*
starred_and_keywords = ("*" expression | keyword_item)
("," "x" expression | "," keyword_ item)*
keywords_arguments = (keyword_item | "**" expression)
("," keyword_item | "," "**" expression)*
keyword_item = 1dentifier "=" expression

}ﬂ§$6l‘* Q= nkx

o
iz}
nﬁ

7L 9 AU 719 = AR F ol e 5= A e, o) w8 upA ok o,

= T M =
zztolW g9 g2 Fotd Z2E A (AHEAF B Y T, WA T, W AA S A s, S AA,
:'EH/\ 22O WAE, call () WAEE 77’& UE AR 72 EAUThH 7L velep iyt 2
AZA BFAS S TS A=) Aol ghol FalF U FA vifdls 559 292 T Ho Ads
FastE gy
71N E AAZF oW, WA thE 3 Zo] f1 A AR HEFH YT WA FA iR A A A 2
XY FFo] Bl AUtk N7je 912 A5 o] vk, A& N WY &30 @5tk 2th5, Z2F 719
T A xtuie}, AE A7 U S ot €5 28 5= T ’\}”9—%‘43}(*“&;‘}7} A A A 4 o] &%
Zod, A WA €22 AHEH L, o]d Ao ALY, &% o] oln A Jﬁitﬂ, TypeError o & &
dogyrh 1‘%‘7(] Fow I JAAY g2 exl MY d5UT (A A 0] None o2} EA g, X5
A FHUh., BE JAAZE A2 H S o, ofd AYAA k2 X2 T HYRHE L= RSk
7NRUEE ANE ‘/]D} 2= 7t o2 o g ek ke Yo A, ﬂ/\EL}D‘HHﬂ e
7}‘?"5_211“1]:0] 7122 AL EE sl & X ol AAES A BHA b2 BE TEoA FrE T B o™
422 sl of & A dyth) vEeF 712 gho] AR A 9L, oFA = vl o] Qle &% o] ol U, TypeError
°‘3ﬂﬂ 7y 287 o, AP &% %%O] ii?/] AR FHFo 7 AHEFYTh
CPython implementation detail: 723 -2 $| ] v 7} H 527} o] 28 21 %] QkolA], AL EA3le] BAH O 7 o] 2 0]
2ozt sieetE, 7|19 ER F5E F e WE 5= AT + d5Uth CPython Oﬂ/ﬂ, A2
FEol ol A¥dutt

A Ch
4 317) 93 PyArg_ParseTuple () & AHE3l=CE L3 H &
o]

YA AN 22 ERTBE 9K A4S
or2 3l TypeError o & ot o] 7
A UTHEE Ee A A ?JZ]—CO] oy

71N E AA7E @A w7 | o] Foll th-8sHA] ke
=

2 A8 s WA v A7)
914 9L B, TypeError 9 & Do PUTH o] A9, 1 FA WAL G 9 E ARES TP

SAY e, e A7 Aol fow W () G4 el AUy

£ *expression 0] & T &0 533, expression & 2 o] E 2 E o] T ojof g ). o] o]EEE
9] LJ_EL,lﬂ':‘)] —7—7}4 AR AAEA AAH -H:LQ‘/]D} TE f(xl, x2, *y, x3, x4) & B¢,

y @ 7+ o Al yl, -, yM 0] 201 E, o] A2 M+4 719 Y A AAE x1, %2, yl, -+, yM, x3, x4 2
TE3E ﬂﬂ%%%“%r/‘r-
o] & 9138l A3}t A A} *expression wH O] WA A 7] Y= A} FH o YL £+ oE, 7]HE AA (2

2]3l B E **expression A AE - olgf & EE}) Ao Ag|H = ALYt 28] A:

>>> def f(a, b):
print (a, b)

(TH& SOl AT ol A1)
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(o] A sl o] A A M A%)

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> £(1, *(2,))

12
22 EEoAM 719 E AAe} *expression THE BF AR SE A2 ARt oA ¢b7] w2, AA 2=

o =

- =
ol E&do] dojubA FFUTH
4 **expression o] &4 TE 0l 58, expression & g2 w3 o] Hojop g}, I j-go] F7}e]
719E A2 AR H AFH U 719 =7HEA A A 719 = Ay the A s e 2 5 E) o)) EAfgTHA
TypeError o £ 7} 2 gy tt.

T4 *identifier ©JU} **identifier & AFE3lE P4 MiAHFES H A AR EFol Y 719 = A=}

Ol EE AMHEE & Yl UTh

HA 3504 BA: 5 S22 499 W59 *and ** A A Z HolEol L, 94 AAE] oEH & <

A () Fell & 5 A3, ZIHE AAZF A A A (+*) FAoll & 7 AFUTh X ZE PEP 448 of A

Al e A5 U th

TE2 s oA e gl A oW FS EYFUTH None & 5 AFU T o] gho] o FA Albe =

AeZHE AA Y Fol 2 s

RHef 12 o] —

ALgAL A S A EES AGA o ZE ESo] APPUth ZE BEF0] A F 02 o g2
P RS AR ] Adshe AGUth o] A2 Al g Ao oA iyt ZE BF 0]
return & A3, g = A skA gy

e
AQJQadad: D FdAe  call () MAEE RS oR UL I adE I METZEE

ool el M T E o AYS YA FAFULL 24 TFE 5 AT AT 5 AU

await_expr = "await" primary

WA 3.50] 27}
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2 % AT o e AR DA L850 e AP

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

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

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

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

10%*-2=0.01 & EHEYTL

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

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

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

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

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

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

A Aol A-§H Yt
7

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

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

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

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

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

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

>, -
ok

6.7. o] A& o2 ”
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@ (at) A4 = A FA o ARS 3 & AYUth ol WRAHE o= A5 o] A4AE FHA] ¢
Yt

H A 3.50] 27}

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

el g doiyrt

fy

50

I

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

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

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

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

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

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

shift_expr = a_expr | shift_expr ("<<"

v
v
©
o
o]
S

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

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

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

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

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

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

6.10 v| 2

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

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

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

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

6.10.1 Zrv|x

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

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

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

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

6.10. nv]Z 79
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o] 718 F2e] 57| BE AA| 7} AL (reflexive) (£, x is vy x == vy & FATYUH o=
St & dyth

7] o) 4 H] 3L (order comparison) (<, >, <=, >=) = A|ZH x| 5 UTH A £31H TypeError & 4 7 Yth
o] 71 & & T+ F5 I FAE 5 AA 7 flvks AT

f

o
i
kJ
Qi

£ ool HEEE 2t A2 AT G4 AR Thathe, 712 55 lwe] FAL, A9 g3t gt 7wk
E5gol thak Ueol 4ol 8 /10 850 W82 s A%E 24 U8 £ A uth 18 §5L A
Hla 5 A AsEvhol = @ Wa sk 9a, A e WA g o] 28 st &)
e B g Fe B g YT vla 5L APt

« & fZ]- 3 ((typesnumeric)) ¥} =5 8lo] B 2] g] & fractions.Fraction ¥ decimal.Decimal
RAEL, BAaFT A Q3R] gEg= AT AT wIE, Z2AYOE FE

7o) ¥l 37k Ahs gk BAR BEo] A Srol A, AU o] 4 glol oA e R (R nelE 408
2uteA vl w e,

The not-a-number values f1loat ('NaN') and decimal.Decimal ('NaN') are special. Any ordered com-
parison of a number to a not-a-number value is false. A counter-intuitive implication is that not-a-number values

Y2
2 1
_<|>L

)
[
g7
El
m[m

are not equal to themselves. For example, if x = float ('NaN'),3 < x,x < 3and x == x are all false,
while x != xis true. This behavior is compliant with IEEE 754.

- whol el A ALE (bytes Ubytearray 9 A2HAE) S § AU 4 wlmd 5 95Ut o2
L 2459 52} kS AFE3l A A A © & (lexicographically) B] i U T}

e EAIAE (str 9 A2EH2E) 2 EXEQ FUFZE FE & 2 E (Unicode code points) (W] & 8F4= ord ()
o] A3h 2 A A A A 0 2 Bl m g Tk
AL kel AALE A4 LT 5 gEith

e AJA2E (tuple, list, range & AI2EHAE) L 22 3 7] il

=]
PR syttt AZ g2 FE Y 55 vlae s T, A
TypeError & 4o Yt}

Aldae teshe 84 ko] vl E ARG SlA Abd A o & vl skt 8 452 REAR (reflexivity) ©]

24T WAL AT AL, AAA) vwst BAH 24 xof e, x == x 7} G4 Foletn
Zh gtk Z2AYUTh 2 7ol 71RbS A, 8459 oto|dIE E 7 WA vla " $of], o] A o] ThHE
W 4 7o S5 MEt S AP HaHE 2450 vARY o, old AT PL AVH 84 7
Hlash 2o ATHE Fh u] MAEQ R 20) %, AVt Jue 2 2 vwe ebd £ 91T, B
F AF YT o & o], B BFAFA ¢ NaNo] 2| AEo A A2 o b2 3 22 vlu 542 2yt
>>> nan = float ('NaN")
>>> nan is nan
True
>>> nan == nan
False <-- the defined non-reflexive behavior of NaN
>>> [nan] == [nan]
True <-— list enforces reflexivity and tests identity first
WA AN A5 AR ¥R T} 2o o] Fo T
3 %1/] T BEL T E 2 E(code points) (9] 5 £ 0, U+0041) &} FAF B A} (abstract characters) (9] 5 S 1, “LATIN CAPITAL LETTER
A7) & FEIU UL St e 34 £250) £ shys) nE TelERoR AL AW, £z ol e m= ¥
JE A F2E BFE 5 It FA EAE] Wol 5yt o & £9], 34 £ 4 “LATIN CAPITAL LETTER C WITH CEDILLA” &=

F X 9] % U+00C7 °ﬂ 1{— 3} 7] 9] E,— S} B 2} (precomposed character) W L& —,4 5<] U+0043 (LATIN CAPITAL LETTER C) °f| Q)& 7] & &2}
2] U+0327 (COMBINING CEDILLA) ol 1= & 3 & A} (combining character) 2] A A /\E 239

AFUIE = ZAE SFA R FUT o] A2 Aol Al vk A AA U 5= HUTh o & S0, "\u00CT"
ARAJUTH AAF Expg o] 22 A4 EAF “LATIN CAPITAL LETTER C WITH CEDILLA” g ﬁﬁjgx] D=

DS FA B2} Fo A vzt d (S, AFEo A 2 & A  H 2 7)), unicodedata.normalize () S AR SIAIAI L
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|
i e g p
F
R
R
i
B
o
o
rr
i
=)
20

|
4 v (<, >, <=, >=) &= TypeError & 4o A Yth
e ASHE (set ©]Y frozenset & AAHAE SIS

O] S 24 T (subset) 7 A 5 T (superset) & S oh= tan|w AAtES AU h ol &
A = A (total ordering) & A 81 AFUTH (& 5, F A F (1,21 94 1{2, 3} £ HEHEAME, 3}
th2 shibe] REAF o A &, strhrt thE sl A Aol A E kaUth. weEka, A Aol
Sk 4o AAZ = AR FFUTH(E £, min(), max (), sorted() o 48 oz Jge
B 2ES AlFetd HoH A ke 2HE FUh.

A5e] W T 4B WAAS 2A T
C R e RABES B w NS ES FHSA @7 W, /2 W SHS
Wi EAE A2Evhol 2ok A8 9 FAAE L FHTi 2 44 A AL
M) WAL (reflexive) ] of oF FHU T, THE W A, ofolE| B} 22 AR & 2T
= o] of T}
x is y®¥Hx == yTh

« ¥ 2= 0% A (symmetric) o] o] oF B T}, T} W2 E AW, T2} 2L BHAL 2 AT}E Folof

rlo
M
rlo
ol
il
Ad)
>
fru
v
rlu
ot
il
o
2,
3
El

_I

-5
]

k! ofn

x == y %y == x
x l=y&y !I=x
x < y2y > x
x <= y&y >= x
* Hal= 3 0] A (transitive) o] o] oF FU T} th & (B A 8HA] 942) ol 0] o] A= S dUThH:

x<yandy<=z“®x < z T}
c o ul e w74 R o] Holof PTh OE B RASH, TS B A So] 28 2 Folof T Tk
x == y&not x =y
x < y&not x >= y(A <A A)
x> ySnot x <= y (A £A A

AT E RN A €A 28] 8T T8 Sol, Aot A58 AW, WFT D2
82 k5 Y. total_ordering () HZHOlHE RAA L.

* hash () 2= T548F4 LB E FANFTUTE 22 AAES L2 A @S Z2AY A 2715

o= 3= ojof Fich.
shol & o] QT4 THES ZAFA eI Th A NaN G52 o 732 M) g o YUk,
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6.10.2 ¥n 4 AL A4

_4

AAA} in T not inS WAL AAUTLE x
E ZUth x not in s 2 x i

FEo] o] AL A dst=dl, 9 A i
set, frozenset, dict, collections.deque £} 7+ % Ad ol
e for e in y) 9 ESFUTE

ARG vlolEY o] A9, x in y=x7by o BE FE 2} (substring) 1 B9, 183 ©3F 1 7
True YYTH %%—fﬁﬁA}%y.find( ) 1= -1 Ytk ¥ Ex9L Ak e

2% 7] W, " in "abc" £ True £ EHE T

__contains__ () WA EE Ao dl= AF_ A A 2 AP, x in yEvy.__contains__(x) 7} &
S E W True &, 184 ¥ W False & =85

r
Yoy
12
—{o
rlr

in y+& any(x is e or x ==

__contains__ () & BYSHA FAT__iter () EAHYst= A BY FW29 A,y E olH A
OJET W A x is z or x == z & Fo] HA 5]——‘501‘_%;1’27]-13]- oJA ™ x in y——True ?JL]D]-
S sk S0k o917 MASHY ino] 198 o7l Aoz AFHU

v g o 2, &= ~EFY (old-style) ol H Hl o] A ZR2EZ S A FUTh Fej27t getitem () & B3}
Wx in yix is yli] or x - y[i] & WEFE ol ofd B4 A7) AT, LT AL
BE AL U AL &) IndexError 99 3 Q] © 7] % W% AL a8 & I A2 True 7F HYtTh

el o o) 7} wkA st in o] L o9& do Ao w AFHYTh
OE&X}not in€ino =gA BAPow FH T}

6.10.3 o}o]dlE]E] n)Z
AL is @ is not 2 AAY ololHEIE]E AAEUTH x is yEx 2y 7t ololdE ] 2L AR L

ﬂl__
w:mgﬁzﬂowﬂwu} A7) ofol MBI Bl = id () B4 AEHH ABBUD x is not y
L w=dd B ge FUh

6.11 =] <d4l(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 dAAte] Bulo A, 123 2d 4 o] Aol &5 & (control flow statements) o] A AFEE o, o} ZHE2 7
PR OH”“E“JD} False, None, 2E 39 TZ}O, AL F AH I (A, g, BAE, 9M Y e,
A%, 29 A forense) 52 THTUTH. 1 99 RE ke Few A AFUTE AEA A AANEL

}
__bool () WINEZ AlFs|A A4 <] —‘r‘—ﬂ%,\(truth Value) = ALEutol = & 4 syt
A4} not 2 Z AR AR O] True &, 18 A O HFalse 5 FUTH

£94x and y £ BAxS g2 FEUha A AR oW 1 gL BAFUh a3A Fody 9 g 7Y
Fol 2 A9E B F U

E84 x or y & WA g THUhx 7 BolW 2 g SAF U 1394 god o g2 7@
5o 71 238 EUF Uk

and 9} or o) = A% W gho| 1} 1 B False 9 True & A 3517 9231, T Al mpx] utol] gto] 7ol 9415

l

F

I

e

_{

4 2% 71a) A - —r7-] (automatic garbage-collection) 2} Z} E (free lists) 7} ©] 23 9 E] (descriptor) 2] 52 2 A 7 w] &0, is A&
Al Ao BB e M m ot A e S A6 A S, B0 5o o) 48 3o E AT £ DA
AT AR = T E,] EAE Fl A L.
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S ol FYsofdUth o] A2 w2 £R 7L AFUTH ol E S0l s 7 EAFE ol vlo] gloed 7| Egto g
thAE oo trtd, 34 s or 'foo' & °16}% S AZ3 T not & A} IS wrEojokdtng, I
A2Le] 3 #A §le] +=2] gk (boolean value) & EHFUTH(AE 0], not "foo' & '' 7Fol gt False &
s yth)
6.12 27 =3 Al (Conditional expressions)
conditional_expression = or_test ["if" or _test "else" expression]
expression = conditional_expression | lambda_expr
expression_nocond = or_test | lambda_expr_nocond
2 284S (W 2 “4F 3 AR} (ternary operator)” 2t & H U TH B 1ho] A A4lof| A 717G G2 A5
AE A5
FHA x if C else yZ WA xtAl 27 C 9 g2 FFUTH C7F Fol ¥, x & gho] 3l A 1L 1 3k
EHFYTH 284 o,y 3e 73 Fofl 2 Z2HE EHFUH
zZA B34 o 3 o 2pA S -2 PEP 308 & 2314 2.

6.13 & t}(Lambdas)

lambda_expr = "lambda" [parameter_1list] ":" expression
lambda_expr_nocond = "lambda" [parameter_list] ":" expression_nocond

gt 2342 (r 2 g}t & 4] (lambda forms) o] 2t EH U TH o] & §le T54E U= U AHEFE YTh #3
/i‘. lambda parameters: expression & & AAE FUTLE o] o] & ¢l AA= o] ZA Hod
AANA A 52 )

+ rﬁL

def <lambda> (parameters) :
return expression

AR HEo B 9 4o AMS AL, BTt BB O WE Pt ¥4 (statements) o] L}

©] =¥l 0] /d (annotations) = E & 5 QL5 oll T2l of Firh.

6.14 332 2= (Expression lists)

expression_list = expression ("," expression)* [","]
starred_list = starred_item ("," starred item)* [","]
starred_expression = expression | (starred _item ",")* [starred item]
starred_item = expression | "*" or_expr
gaEu A ool AR g A9 Sy, 4 st RS TPt BP4 FHL RES
FUTh F22) Aol B2 e mAA 7H*%Mv‘r ERYTE AR 2 2R02 ol TAAU
o 2~ 2] 2 F (asterisk) * & ©|HHE ] AARA= HEEA] o] H 3 &

oojof Fich L o el Bo] FuE o Al%CE i‘r%ﬂﬂﬁ, A7 ARAN A FE, el 2k,
ZE U

B A 3.50] F7h: BRA B2 0|49 o] e 2] & A 77, PEP 448 o 4] 2 2 = A 9] gl o,

o
=2

(<2}

]

14, 32 EE (Expression lists) 83
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Lo B 3L Y 5Z(single tuple) (29, A2 E (singleton)) & TS w gt Z5 YUt THE B E A Qo=
AT 4 Utk Bl 2 HE Qe 0 242 FES DEA 4L, 2 WA e FUUth (O
FESUHEHE, N Z5 S ARRFAAIL: ().

ol gmo| A 2 2& o 7 HAA L) e FIUTE BRI RS Pohe Tk, Mo gho] FM B vl
=X
T

= .
O 504, 2842 259 ol 22 A= SAWE gol Fal Ayt

exprl, expr2, expr3, expr4
(exprl, expr2, expr3, exprié)
{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4 = exprl, expr2

7 2 7 (most binding) <= 2
4ol ol gl AARE V2P UGAS 2 ol BB R0l A fh
% T A2 AFA LEZSRE OF AP Ytk

> 19, tlo
L0
A
£
N

o
ot
re
2
R
£ 1
oo rfo
o
o°l'
Er
=
o
%
o
W
rﬂii
rlo
o
N
2 r
32 4

8, WAL A, ohI I E] RS B 4 SIS Aa v w ARl AR e AR A FA
QEZ 02 o]o] 2 o] 7] (chaining) 3= 715 #EUTH
TRA R
lambda o} 19 4
if—else BN
or =37 OR
and =] AND
not x =32 NOT
in,not in, is,1is not,<,<=,> >= = == v 2, WA AALe} ofo|dIE| E] AALES £
Easkas
| H]E OR
A H] E XOR
& H|E AND
<<, >> AlZE
+, - o] Al 7} el A
*Q,/,//,% A dd :'_/q] S AL A A, U A
+%, —X, ~X 0(}, 2, ]E NOT
*x 75 A0
await x o]go]E F 3 A
x[index], x[index:index], x (arguments...),x. | ABAIHA, &Eelo|A, &, oJESHE 3
attribute =
(expressions...), Binding or parenthesized expression, list display,
[expressions...], {key: value...}, | dictionary display, set display
{expressions...}

84 Chapter 6.
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i)

S5 Qabte B4 Euigel = AP U Th 22 S 497 A gq Tk
6 AFAF QR+ & 2 BEo] 2. gl HlE o g AR T kA ARFUTH S, 2051 £ 0.5 AU

6.16. A=} S-X+

85
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CHAPTER /

<= (Simple statements)

simple_stmt =

71 5@ &
24 2 %S Abstn
o A = Z A A= None
OE AR S EtE 1

expression_stmt

expression_stmt
| assert_stmt

| assignment_stmt

| augmented_assignment_stmt
| annotated_assignment_stmt
| pass_stmt

| del_stmt

| return_stmt

| yield stmt

| raise_stmt

| break_stmt

| continue_stmt

| import_stmt

| future_stmt

| global_stmt

| nonlocal_stmt

= starred_expression

ol AnEEos 225 shte] Sl U=

Y3 AU, (BF) ZZ A A (procedure) (2] 1] gl 25 B8 S+ ; vl
HeEHFUhE 2=317] Asl (Eﬂ—r—'—‘;ﬂi}ﬁéﬁi) AHEE U 294 £9
= E27F A5

87
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ERY 2L G BR4Y 5 Je) BRY 222 g Tk

3}y B =of A, ghol None ©] oW, WA repr () %‘—’FE AHgS EAME 2 ke 1, 28 A 2 ARG
S MEY 2 EF 202 BT (7} None U wj = 28R ob, ZEAA £F L ojH FHE
W= A sy,

7.2 QY&

B YR e o] 22 ghol () AA S 4 AR o] o EPHEY FBES £AT T

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 &) % Ao+ Zzloln 2] AHS BAA L))
SIS

HYEL LAY 55 120 S BANY S, A B9 SR SE G, B4 AgE R E
o WS ol Rths 212 7S A 2) of ghe TEIa, AR N LEZOR, Shite] A7} AAE B £5)

7-7ko] o) Qg o

W2 Bl (22)o] Wejol wep AR Ao APtk BAo] AW AR AR (JERE Fxy}
NEsag ol Eekol4) W, 7 AA 7L HE A0 2 USSR okt 3, T 0] LuEA) b A &

AAsta, g go] wolso] A = glod oo s dod = JFUth s JEo] FA e FAES U4
St o 5L I A Fo ﬂ«l OM Fol A (HEFE AS AAS HAAL
ANE A B, 25Uy ZsE S8R = Jd=d S 5 dF U o vt A2 23 2ol
AAZRez FJd Yt
s IRl B0l (MElF o7 B350 Eo9dE) FuEEs 47 ¢l shte] el o) A= gl Ui Y
Hyrh
o ¥ o A= EHA EZ2of Y& A ol T2 o] FHES A= oE g Eo]ofof
31, FEEL, 9FA 22&02 USd= RS ddE Ut
- B} B o] o] 2~ E] 8] 2 (asterisk) & 2ol] B9l €}, “AEFE (starred)” EF A o] 2L B H U}, Sy
E 233t A= Fo % B4 HEo Y2t g9 R S F2 ] FES AlE s
ol Z] B o]ojof gt} ol Lo AL FEEL, AXoi Q2RO Z AEE Y Uof Y=
RS g E Uth olE g &9 npA et FEE2 ~ElE 7 Hojl 4= S Y E Ytk
olHHEY YA FEEZ TAH g2EV AEE B ddE Utk (o] El2EE RIS
T dFYrh.
- %A o AA = B HEFof Yyt gAY ol e 9 FEES A3t o HEE
ool 3, FEEL, dEqA 22X 2, US3= B A S dE Y
stube] el Zlel gl s A A1) o 2 o233 2ol Al H oz HoH )
e E}Zlo] A} (0] F) W
- o]l dA Z= EF Q= global Y} nonlocal £l 53HA fow: 1 o] 52 A
A o] F g7kl A AA ] AAF UTh
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- 2% oW I o] AZ A o] F F7Holv nonlocal o o5 AR H = 9 o] 5 ¥
Al Ao AZdE Ut

1‘“—01 ojn] AZH o gled AADF U o] A2 7| AAH A A Fx Sl

= s ol A, AA7E AR s}td vl % 2] 7} whds T 5 A} (destructor) (2L %lu}ﬂd) HEE
A5 U

[*]
(¢
oy
N
o

'y

N

N
(e}
o,

=

s

£a49 g2 FRIT. o) A2 0y s oj=g
1o Tyt vor ) Bl ol 5 A 014
Uth didS 38 4 glotd o9 (2% AttributeError

2
2
lu
Eh

2
M
it
fiEL

my ko

Mo

el 100 0 (m o, I—ﬂ
> >~
)

&

1)

[>

()

[>

2

[m

i)

Bl

[m
el

r

[> [m

(T,

[>

2

[ =

Av)

Sl

30
ofy
ey
as
w
rlo s

N
)
L

ko

o

3

rd

il

2

4

u

kr

odh

oz

ro,

BRI = =S A = s A
g
(m >
o~

N

i)

N

v

EE

=

T o9
“
rir &
24
8 |
2 iy
u)

P

[o

b e
=

r rlo
[>

(T

[>
2N
[m o
i)

Ehd

[t

x = 3 # class variable
inst = Cls()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

ol property () & ¥HE0] 3 Z 2 E) (property) 9 22t~ Y E] o =P HES] 482 B2
=

[ ]
EEAu
=,
)
_I_4

Ioﬁ [ 2

MEAIRAoR: Zzof gle 2ol v
(A 22 v 2

olme| 7} (B AE Ze) 7bA A A AW, AE A :
ZdolZh el Uttt A3Rg-2 AlA 29 Dol 2H2 Fo obd ook &hal, Al A0 1
2 7R FEo AN E g dstety 2 A5t o] £ "oy, IndexError &
Ut (A R 239 e g Adad g gige gas A F5& 2718 5 Qe Uth,
ol H 7]

g7h (AU e 22) v AW, A8 2T gEs )] 7] B3t THE & Foofof 5y,

fin}
[»
N
oL
Ho

;1
o,

o 1 (1l (ki

ol 2 AE ~AYES Ao v e A/dole AL HEEE 2 3R olw 2L Awe
o) A AL WAL FE AT, (BL 3 A7 EABA S A9 A AL AL A
&

Yt
% o] mﬂ,]ﬁO%a FoAZ _ setitem () WINEZFZEREYLh

o] efol ol W sl mefolwel £ T FIUTE (A 2e) hi A= A7}
H A th S A 8 el A Adof AL o) o Ak S A
ghe TR 71 B gk 09 A2 otk FARE 357k Hofof Futh & F o]
b ew, A2 2ol Utk 124 dojd AAGES 03 A A2 dojut
| Folhe @ol sl =% AR U s o g AU Ao $ehol 28 Hgse Adse

= ST EL A AR e, ool o) ol o s ATl Yoot d

Li
d=)
ru

>
>

4N 2 [k
oo Hirfr dLEE

|

>,

2 gl 105N
£’~,1:1[0Ag

o MY J

—

eI E RS- )

o oM >
o
b

%0
mf
i
g

CPython implementation detail: &2} > & oA, B} 219 £ A A FAH L, ZRE T2 IE
A DA NA ARE 7] wf Fol o F wIA A 7L 8 FAs A= AAE T st

”/\}EH?:H g2y 7F AW - 2k F 3 o] “F A A (simultaneous)’ A= (S £°1,a, b = b, av F
5B RBGUD) AN, 5= NS0 A ool FHE AR A 0 BEOE Yo LA,

A BB L DL AR Tt S o) e 06 Be g s (0 4% AAT

X [0, 1]

i=0

i, x[i] = 1, 2 # 1 1is updated, then x[i] is updated

print (x)
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o ®B7]:
PEP 3132 - 3 o] €] 2]

A

A7) *target 7]l st 4

7.21 ZE Uy E (Augmented assignment statements)

SR QP T2 o] A YL FA £ AU

augmented_assignment_stmt = augtarget augop (expression_list | yield _expression)
augtarget n= identifier | attributeref | subscription | slicing
augop = ni—mn ‘ n__mn | mWxk_—n | "@:" ‘ n/:n | "//:n | ng—mn ‘ Whx=N
I LS. | Neg=" ‘ ne=m I nA_mn | u|:"

(WA A 7B o] B Aol metolv g AL HAN L)

SR UYL B (AN R EFE Fe) Aol B 5 gth 3} FAY B2 g 7o, BS 9

Az gob ol o] Yo W ol F AN £HH F, Aok B 1 ARE ITU B 25 &

W gk gko] T3] ALt}

x = 1HPLEFRUAYEDLx — x + 1P A £ % v, A3 22 B ol A% 2

B FUTL TR HAANAE, x 9 g & Aoy th 3, 7he g ), A A A4hE A A2 (in-place)

ANA e =], A AAE =3 TS B ti ) st ks, ol AAE AT o= gyt

it A= 2o, TE WAL FHY gs 757 o] Aol HWHE g FAUTh & 50l ali] +=

f(x) E AN ali]l & 23 o, £(x) o &2 781, Sl e 38, npA ez I 235 ali] o
ohAl Z YT,

St BN FET 0hE B0 R thYFHE A2 92 o, S8 Aol e e Ak oA
2o r Aeg Ut npAvtA g, Al A 520 7teAd S R o, SE Y W2l 3=

o] A Ake Ak oA A

7.2.2 o] o] E H U] ¢] ¥ (Annotated assignment statements)

o el 4 T L, B BN A, MLk o e HE o] Elo| A7 AR 4 B ES FAE AQUTh

annotated_assignment_stmt = augtarget ":" expression ["=" expression]

Aul o <1 Fhe) Aol He 2.7 shte] BbAst 2 7 shitel $9 grwk sl AU
Wl B Rlol T s o] B2 2k A9, ZUAY RE ATno] 9o, ofH o] 4 gho] Pl F 5ud
FH2Y EEL oJEEHE _ annotations__ 9 AFEH =], o] JEZHEE (W F/NE FH A Q)
WS 0] 52 o] mElo] o) go S A7) = MY e WP Y Lth o] o ERREE 277} F e 11, 2
2B AP AFE aff o Eo]do] AAor BAFY RS UT
g e 2d4S &0, ol cEHo]dE Fea U BE 2T 2o e AAT gho] 7l A A vk A3 H A
£ gsU
o]Fo] T4 2T LA o] H O] EXH W, o] o] F-& 2 ATz A A A (local) YU T T ATz oA o]
Bl o] A2 ghol Tl A Ak A= A 5yt

ZA6HE, ol e EHl o EH Y2 (A A3 3ol Al) o =Bl o] ghe FoH7] Aol Al Y-S
o EWA BAY A puo EANA Fou, AemaAHE DAY e pahLd, HhA T
_ _setitem__ () °|Y__setattr () =& A=Yt}

o Jo
oo (2 Ot
o

90 Chapter 7. <% (Simple statements)


https://www.python.org/dev/peps/pep-3132

The Python Language Reference, = x| 8] A 3.7.17

o B
PEP 526 - oA FYH A4S F3 25 oA, I (FH g Adad A il 230 P&
°1+Eﬂ ]E 5= = F7Hek= Al <t

PEP 484 - 3 3l A=A
Skl typlnq 25

7.3 assert

assert &2 = 2 73 of t] ¥ 7] o] A A (debugging assertion) & 4 ¢ 5F+= H 2] g W U o}

assert_stmt = "assert" expression ["," expression]
7thst e, assert expression 2 U3 55Uttt
if _ _debug___

if not expression: raise AssertionError

2449 3, assert expressionl, expression2 = Th33 553t}

if _ debug__
if not expressionl: raise AssertionError (expression?2)

o] ==X 52L&  debug_ ¥ AssertionError 7} T2 o]E9 YA H4-EE 7| Aot HA Yt}
AR FAAA, W A5 __debug_ 2 WA Ao A True o], HAZ 7 R HF S o] (B
&4 -0) False YUt} A9 = /‘§”7]L Ao Al -l A A7 QHH Hassert T2 T ZEF
A syt ol v ]Z]°ﬂ At A Y A2 FEE ZFF D37 glSol FYsHAAL; 2L
28 Edo]20] QN2 FHH U,

__debug__ o 42 & A gksUth ol WA M4 g2 Az H 7 A A of 24 g Ut
7.4 pass &+

pass_stmt = "pass"

pass £ d(null) AUt — APD wf, o} 5 & A=
AR AL Q2 ), A2l e AL BER LRI} YT, A E Sol:

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

74. pass & 91
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7.5 del &+

del_stmt = "del" target_list

AR Dol BB WA T} ok Wl L3k AR H 02 A FUTh A AR AFES FAstE T4, of ]
39 71 SlE7} gl U,

B 559 A= 4 EAS FqA LEZ 02 AHFH o2 AT YT

o] 59 Al = 22 IE EE9 & global 2o 1 o]F o] TAd=Aof het A Aoy A A o] F & TH A
ol59 AZAE AAFZYLE olFo] AZAH ] A ko™, NameError o 2] 7} doj gt}

OEZRE Fx, A BT HAM, Seto] Ao Al B E Zetoln g AXZ AL Ut Sehol 8 A7
= gt o g £ o vl o]l AE Yot A T U (BHAI T o] AxRA}F &2fol A == AA 7
sHghyoh.

WA 32004 WA Aol & o] 5ol THE EF A AF HFE 5= A AY o] 5 3ol A AHA|8h=
2l

o 5 2k=| A FgkuiTh.

7.6 return ¥

return_stmt = "return" [expression_list]
return< THALE ZY2 oo SHE F¢7F okl 5 Aot FHH o e & Y5 U Th
ZPA FFo] Jod g Fokal, 134 oW None 22 XS YTt
return& 284 B5E (£ None) 2 HH& o2 S| A, A9 S-S =
return ©] finally A& 7} try BoA A7 HAJYUYEE gtl== F
Aol 71 finally do] A3 r}.

A g ol g gholl A, return &2 A& B 7} E55-& 7He] 7] A, StopIteration 98 & 4o Uth.
return 2o A F 5 = 7k (Yrhd) StopIteration 9 "“"421—01] o122 A FT o] StopIlteration.value
e HES F U

H 57 AYdloly FFolA, ¥ return 2 Hl 57 AYdHoHT EYSS &8y,
StopAsyncIteration o8& oAUtk v 57 AYd ol oA, Ho] YA ¥E return &

4 elE gy

7.7 yield ¥

yield_stmt = yield expression

yield & yield 334 3 g w7} QlFUth 55 S hyield 2@ Aol A BR 2 o= ET & A7) 96
yield & AF2 Ut} ol & £ 0], yield &

yield <expr>
yield from <expr>

TS 2L yied BB A BAET S5
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(yield <expr>)
(yield from <expr>)

uﬂ?}}+5153J_,7ﬂLﬂa]O]E]KLng Hjt) of

= [e]
Gk 0171 a1 g1 B4 A1) B R A yield & A5 Avre R FE T
[e]

vield o] So thet WA AR AGEES D= 5 E A (Yield expressions) A4 23808 Uk,

>
=)
>

fo
ot
°
o

7.8 raise ¥+

raise_stmt = "raise" [expression ["from" expression]]
FHA ] FolAA ko, raise & AA 2F oA EAZE wpA Y o & thA] DUtk AA 2F
Zol &/443d o9 7 QIth, o] A o] el gh= AS €2l 7] Yol RuntimeError °ﬂﬂ £ dexiyrh
A ¢FoW, raise v o9 AAZE, A AR A9 S FFUTE BaseException & A H Fefaut
g xofop gt Fead, o9 JIAHAE= 33w Q1A §lo] FHHEY A2HAE W04 AHEH
Yot

o2 2] & (rype) & 9] AA~EA0] ZehAT, T (value) S AXE 2 A YU Th

Edjole AA L 1 F ols) 7k Ao w) 4502 BEol A0 27 At _traceback_jEdRER
99U B89 2ol with craceback) o2 A2 g Ao g UER S ol a4
ASE AL Dol T4 AGUTH(RL 9] AAHAS Bz, 2 AR Edo]Amg 44
A% ch:

raise Exception("foo occurred") .with_traceback (tracebackobj)

from A2 9| 2] 4] (exception chaining) o] A& T} —,—Oi X] td, = Hx 58 (expresszon) 2 &= 3o

ol e Seaut QAHAOFE]%H],‘%‘%?‘&@lﬂOﬂ (27] 7}s3) __cause_ oE ﬂ e g
o2 7F A B H A] fow, o9 7F B Qs Y
>>> 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

oA A7 finally oA ole] 7F LA v 23 vl AYF o] FAIA 7 A ZH Ut oAl o2 71 Af
dlele] _ context_ oEFHEZ HEHUYTh

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened")

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

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 ol None 2 A AH3MA YA A o2 Z=2A1D 4= IS5

>>> try:
print (1 / 0)
except:
raise RuntimeError ("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

o 9ol th e o B-e A E o 9] A Ao AT 5 AL, 19 E A2l s Aol e AL iy
91Utk

WA 3304 M7 : o]A| raise X from Y 9]A Y & None ©] &2 Yt}

WA 3.30] F7}: o9 ¥ (exception context) 2] A5 &2 A3 4 = _ suppress_context_ HE

gHE

i
212
2

7.9 break ¥

break_stmt = "break"

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

Sl Aol FHHAAE FFUHh

7V Aol M SR Y FEZE £ EFI, 1 FEbelse S 2T YrhA A U thskip)
for 2 Z 7} break & & W, FZ Alo] B3 dA S AT
break 7} finally AL 7} try Eoll A Ao 7 M UEE wtet 49, T2 HE ARE Holuhr] A

1 finally do] AdE Ut

7.10 continue &+

continue_stmt = "continue"
continue £ wHALE for Ywhile F2o FHE AT et = 5 th sHARE 1 £ 2 ke 3
N Tl 2 B Sl s o S AT A S S8 A B A B § )

the At 22 Yol S BE Ut

continue 7} finally L 7} try Bl A Ao} 7} Hloj U EE vl = 39, ¢}

o

FE Ato] 2L A 23]
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Aol I finally o] A3 r}.

7141 Y 3Z E (import) ¥

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])*
| "from" relative _module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*
| "from" relative _module "import" " (" identifier ["as" identifier]
("," identifier ["as" identifier])>* [","] ")"
| "from" module "import" "*"

module = (identifier ".")* identifier

relative_module = "."* module | "."+

2. 9EZE(dmport) o] AT 232 A o] F F3f o] Folv o]FES AT
Aol (HRE 29 o9 N B2 2k, vhA] 7 o] EEL J2E Fof o3 ZA AAH, F
SAE At g PPk
A AR GA, RES FL ZESE 2 AR AR e A 2E of] Qls Aol A of g AFASHA W 5t
v, 9xEd Y= 98 FFY NN AS} RESH QEE NS ALHo| 28 =0 AHEE = e
BE Fof #iA = st dFYTh
SHF RENATHLE o] SA™, A 7 T AP oR A o] F F3kel 27iH U
s ZEoFFHolas 7t oW, as Foll L olFo] JEEH BE] A A4 U
s e OB ARHA L, YEEFH = BEC] H A L5, ZEY ol 5ol dZEH = ZEA T
Fxr A o]F 30 AZdg vt
c JQEEHE EE] HAFo| BEC] obY B, I BRES EFste H A4S HA1A Y o F ol H 4 7
Ao thet Fx 2 A o] F w0l AZF UL JdZED BELS AP |7 Hke &6 A3t
°] & (full qualified name) = &3l A = of of gt}
from @2 2 o HA AaE AU T

§2
[o
)
[
ED)
=2
u:&
o, 15
e
5 P
6
=N
2 12
M o,
:(E ol
T
m K
o
B
o 2
> O
—
o o)
Yo
=5
i)
o
riv
2
o
=)
)
N
2
>

ARE o

foo imported and bound locally
foo.bar.baz imported, foo bound locally
foo.bar.baz imported and bound as fbb
foo.bar.baz imported and bound as baz
foo imported and foo.attr bound as attr

import foo

import foo.bar.baz

import foo.bar.baz as fbb
from foo.bar import baz
from foo import attr

HH o W K H
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AEAEY] HES A (') B U, ZEol AoH BE F) o] E°| import o] ST AT I
A Y o]l 7t AAF Ut

5o BoH FIN ©] 5 (public names) = &S] o] FZtolA _all  oltE= 01%4 HE A A
AARFEU Fo= o Jdohd, FAE Y Al adof e, 1 BREO AYIAY Y2 ES= o5 EYYTh
_all_ A XA EELEF INEHFHILVEA SAH ok FUTE __all o] Hoj= A ko,
BE59 og FdA TAH = o5 F BE TA(_HE AIZSA = EE o|F] FMNE HAFHUTH
_all &= -&70 APL AAE =33l oF .:]'141‘/]—. o] 7o) HA L o x x| ¢kA API &7 7]' old FEES =E3}
= A2 A= AUt (71 1 20| dXES AMSSHE ghol B g B E

AxEQ I 7E FE| — from module import * — = BE TFoA T 01‘“4'5‘14\3]-. Z At S
A oJof| A AFg3FH = Al =& SyntaxError & 42 Yth

UZTETF RES AAT o 52 Fh o] (absolute name) = AT B &+ FUth EEo| 72 7t
o2 9 7] A <tefl 23 ulj, 22 A9 37 A Wl A= 2 37 A o]%% AFT Z3 glo] 4o 4= E
(relative 1mp0rt) E &4 Ad5YT fromF AAEH = A 7| X BF Gl Eol= oz, J&3l o] &L
A QA G A W7 A ASES dult ALY Eetrlok ek ] A 5 dsUTh Y JL o]
PEZEE = BEol A= A A7 A& SFUTE F A A2 7| A 25 ALY 7= A

ST A RSl de F e £E8 ST %14 pkg 71 6l 9= REOIA from . import
]

54
mod & A 3}H, pkg.mod & YEZESA P YT pkg.subpkgl ¢FAlA] from . .subpkg2 import mod
£ %3 pkg . subpka2.mod & AEES FUTh A AE ol et 748 51714 Ae) 9= o
PR
ErId REES EA0R AAG}=2 R 22 7WEES XY Y importlib.import_module () ©]
AlFH Utk

7411 F3 &

r
rlr

AN AR HES

A 2 (future statement) & A3 A 7t SAT R ES SHET YoYU
|

] Al o] (directive) 18], 1 7] 52 vl ol S A= = o] HMAA HF0] H= 73 .
‘rrxi‘r‘-/] E'qu 010]01]:5::?:]_— eu7:]7]'L /\a 'dﬂ] I‘f‘
5

At 175 o] E2o == vHEU T
future_stmt = "from" "__ future_ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future__ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ™))"
feature = identifier
F4 2 EEY AY Aol vetoF FUth FA4 & ol U2 5 e E52:
e 2 F =2 E ¥ (docstring) (A THH),
Qe
e ¥l E, T8
- HEFAEE
slo]# 3.7 A F A 3

F2 ARl oF 3t 5 Y3 7] 5L annotations YU Th
o

BAC) FA FL FH FAAID /55 A3 shold 3o g3 A4F Uk o B=
°ﬂ + absolute_import, division, generators, generator_stop, unicode_literals,
print_function, nested_scopes % with_statement 7} TFH UL o]AEL JdogEQY T

G BEHA, 2 AA TS A FAHIL A7 =AY
FA TS AR CEE A AR AAH T R AU A FAAES Aud dR A2 FF HE
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SE A4S EH TR A 750l TTH A e (N2 ol AT M2 BHL EYohe B2
s, o) At A% A BES 2 4T 5 dEUTh 29 A35L AP AFoz nH A
gt

W) i), 5t el o) @ 7% o BF 0] o5 o] gl P, wep A Fo] BA RFH: 7SS TFSL
o Astd A7 ol Aoyt

AHAA AP NG G e YEE REF 2EUTh BF BE _ future_, $o A3 FUth o
913, F4 Bol AP+ A gl Guka o Py oz JEEF L,

Fulee 49 AAY AEES FA 2ol oo BYHH £ TAAA 7550l 2o dEoh

o1& F Aol = o % S E 2ol gLl 528 of F )

Eﬂﬁr63 AE 7‘4 = e T2
HzalE 7t -1, 4 ‘é’@i—:’-%EO]%O] Agg Yyt
2AHEZLAYH o] F o A ZE = o313 Al A ol 4
o B

PEP 236 - W ¥ ©] _ future__ _ future_ ®| AU Zo] o3k & % 9] A ¢k

A= MAY G2 7|7 &35 A YT <9
Loz ANFReY, I ATHE :
=

EEEE Y sl

7.12 global +

global_stmt = "global" identifier ("," identifier)*

25 AAo] 485 AAYUTh haE AEASo] A0z 545 o] of )
A5 AREol AL 72l 5 971% AT, global ol AF Aol g

2o FE EEA global & ¢l 53 4 glssyth

o
< ZA Y for F2 Ao B, S el X (class) A, e Ao, Y2 E
Gl Al

o

ekl o gk,

(1mport) B o Hy L—_E—]] o]

A)
=
CPython implementation detail: 3 2] =&
W88 %) Wojof s, wele TAL 1
=YYtk
z2 g e Fo] A& global & =
Feoe AgH Utk 53], W exec() 5"“E+3 s EAdo}He 7“?<ﬂ°ﬂ +“% global ¥& 1
FFSES XTI BN AFS AL, IH 2L 28H I= JA T 5 ES 2=
T & global ol &S WA G5tk eval () Fcompile() TFEE U]—ZP7}X] ol th

_FH
—~ X
=3
N

rlr
ﬁ
4>
%
e
=
[¢]
Q
Z
A
A
A
;\‘L
LQ
e
O
cr
V)]
'_l
M
-'L
L
rlo
>
ek}
=
i)
o
Au)

rlr m[o 4
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7.13 nonlocal &+

nonlocal_stmt = "nonlocal" identifier ("," identifier)™*

nonlocal B2 UJdd A¥HAE0] AL A5t 71 717lol A S8 A= 2T Zoj|A] o]u] &
o

1
[>
1
[k
1o
=2
N
12
[>
ky
[k ®
4L °
1o
2 Mo
-
il
2
)
re
i, rlr
o
4>
X0,

Uk )

nonlocal £ 4dH |52, global & U
AAE S shel Aok stk () A Aol o Az ol

nonlocal T g5 = o] 252 7
t B7):
PEP 3104 - 0} AF o] Y= o] 259

=
r
4

3t AN A nonlocal ®2] F4.
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CHAPTER 8

&3+ (Compound statements)

BYEL O BE(Y IFE)S TFFUT o8 PO 1 e RS APo) JFS FAUA
o gt DErel EAT ©, AA HHES 2R 2L 5 7L AT, QAo BYgRe o 2o
23,

TA %%—‘é—-ﬂ Lol Hel try & 9] A2 7
= FHO 2 27]8ke}t vho]d 2| Al o] A

EEEL LR g
YR e St 1 o4 B 2 LT Uh AL AH 9 A9 = (uie) 2 AP U 54 B 4
ATEL BE 2L Soins] 252 BoUth 4 UL SEaA A¥H = AR A4Sl 2ELR
Zuth 29=E 2 3 Alojs & 2 g IF AUtk A= ST BE HoIA 2L Fol Ay
geom peld St 2 0140 e R 4 NGtk B Irkg S0l Sol2 7] € shiv 2 ol 4)
EFEASE dHUTh 04 T FHR YD BYILS EFT 5 Gk e 22 AL Snp=A
Fed], Al 2 Azt else Bo] Yrhel ofd i s Ao £3H= BEsEA 7] WE YY)

’if testl: if test2: print (x)

o Bool A Av e FEUT H A ARAA, e} 2L oAl princ () EEEL BF
A A} ol shrbe AW A etk Aol ol s of gtk

compound_stmt = if_stmt
| while_ stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

| async_with_stmt
| async_for_stmt

99
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| async_funcdef

suite o= stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt

stmt_1list = simple_stmt (";" simple_stmt)* [";"]

5] @ NEWLINE &2 E14 DEDENT 7} 1A E WE ol F5d oF gtk =3, A kst
Add 5ol Y == AL F (e 7IHER AFE7) tﬂ%%oﬂ 55 gl Yok A% 2= L (3
ool FHE if wol g2 He Ae 872N ‘w2 d (dangling) else’ ZAE 2T Th.
FEES A hol £x AECIA Yot P FHAEL 4 WS WS ol $E2 TojY gk

iF RS 2AR Ao AP UTH

if_stmt = "if" expression ":" suite
("elif" expression ":" suite)*
["else" ":" suite]

Fol 5 A WAT WA ERAS] g by e thz 2AA A3 shke] 29 =2 AP

(F AR A= =2 A4 (Boolean operations) M AS HA|Q); 18 t}2 1 A EE A3} (28
Ieif 7o e ol R s AFH AU o] FA A FsUTh. B @A S0 AZlo|H else 9
2P EZH( G THE) A Y

while 2 B84 0] 29l ok 9L vEsE v A4

while_stmt = "while" expression ":" suite
["else" ":" suite]

AL A HHEAH T FAbetaL, oW, A A A ES AP A4 o] AR oW (AT H
AR $5 J%Uth else o) 29 E7b(Arkd) AYH 1 22 & FRTUG
A AA AR EC A AAH & break B else B ANFA ¢ F2E FRFUTH R AA 29 =4
AHE = continue BL 29 EQ YA HES AYm 7 23 alo AALZ Solzhyc}

=]
8.3 for ¥+
for B (BAY, &, J2E 22 ANAL U THE o5 2 AR 8452 o8¢ o] =5 A Y
T}:
for_stmt = "for" target_list "in" expression_list ":" suite

["else" ":" suite]

ek gro] el AU o B EE A7t vekok Ut expression_list o 2342
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oIE]H o] el 7} ] et T8l ek ol el ol el Al 2 ot Yo, olEldl ol e} &R A,
i E L L LA AL & SR E S (O & HA b o B 5 e
dgd e ~Hs s ddE o, gaE R 8 (o161l 1) Stonrteracton ole1 & 96 7

A1 A= SA LA}, the else XJJ ’\4‘37}("”’/}“‘) APy F2E FEFUSH
A ﬁ“ﬁ 2R EM AP = break & a4 ARZEFTE A A A E oA
AYH = continue B2 2 EY YHA] HE S ﬁLﬂfﬁl E‘r% F2 o2 Yol hAL, g 2o glod
else A2 7Yt}
for-F 2= B2 55 S o Gt for-F2 o] A E A o] R ASE A, 2 M
A HAE FES BT dolFurh:

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 559 o]F 52 F27} %—E% uf AMA| =] 2] A v A] A A7 v o] JThA, Tz o o3 A o] o o]
oA 2 = d5UTh SIE: W T4 range () & F2ZY for i := a to b do 9 EHE
T W= A Z49 OlEMlO]H EHFUYTH ol & 9], list (range (3)) & J2E [0, 1, 2]
s s8FsYh

i AALTE Rzl o5 £49
= o] A

o o159 o] gleruiTh(el 2 e 2.2 7k Aol A elof s,
7% 2|2 5). thgol o] | F= o] AL

FA o= WH 7H2E 7 AFS = a1, ZF o] B gl o] A uth S 7Y
th. o] ZFSE 7 AR ALY A o) z7tEs8gYth o)A *‘*/\457}/\1%&0% A (=&
1 01H9) FES AMAEHY, T FES AVHA Aohe S Ut (th o] ol v T 3 A A g9
AAE 2 H 7l W E AU, VAR, A BT AA FE FOR A Jﬁoﬂ FES AYsHd, @A
%tT4«1 o5 2ol A @A) FEo] 3 ¥ o] ok A A 914‘3} o] amug ojo] g 4 %—tﬂ
A ADre] Eeto]| 22 YA AR S HREO 2N 33 5 JFUTH A5 59

ﬂid&tﬁ

if x < 0: a.remove (X)

try B2 25 the ol9) A7 4 e (cleanup) = EE T E REE A A o AgF

try_stmt = tryl_stmt | tryZ_stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

except A(9)€ it 10139 o3 A2 7S AAFUT oy AolA osi7h s o o
9] 217 AAH A T ry A =04 ool AT d, o9 A7) Aol AU, o
A2 7 o 9] ol 5] 5] = 212 AT Wl 1A except A& 2l o] 2SI LHE LI T £ 3140 gt except Ao
SITHA 7 oA o] SFof S| T .S o9 9} il LI eh. 3 A4 o] 9 except 42) A5, T AN S
e, A7 A el 9o T8 B T Dol ol gel vl AP Uk AR A9 AR e Fehs) W o]

84. try ¥ 101
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=Y
except &

9) = .
whok except 9] 3 H ol = EAA ] gL 7 Qﬂﬂﬂﬂm%T%%ﬂA?ﬂﬂﬂﬁ%%ﬁﬂﬂ%ﬁ@
29k 5% 2= A A o 2ol thal AX

o, B 2o} S & FES 2T FEY o oo 3P T
<

except 24-/] 29 E7]— “@9‘41‘4— EEexcept 2 A9 753 EES 7FA oF J‘/]
try = AA 2] FollA dubAl Aol AlLFH Ut (o] 22 22 oo tisl F
A 2] 7} o4& A 2] 719 try Ao A A THE, v A 2] 7] = ol 2] & A 2l 5hA] %A LDP—‘;—

€17} as target & AHESHA t Y ull, except & A AAIF U o] A

except E as N:
foo

7ol @A MBE s A% 25U

EI

except E as N:
try:
foo
finally:
del N

o] 212 except A F-of Fx5te W o 2] & thE o] 5ol th A5l F‘:‘_T/P—E%‘Q‘Jr/}- of| o] & A A sl ol =, 2
2o HEH Egojawiom o]?’ﬂ 2® 28 A Fx 28-S FAMNA th 7H A A7 Do) A 7kA|
J 2z REAGHSES XLO]"T‘7] o & G U T}

except 2] A ETF A 7] Hof|, o2 9] 4M Y& o] sys BEA AFE =4, sys.exc_info() & &
A AA AT % AU sys.exc info() o9 Fela, o9 AAE A o 87} 2T o] of T A
AP E=AE GHFE E ol AR (5 AF & HALR) 2 o]FAA3-FE2L 585U sys.

exc_info () FEL A= A3 T4 E‘E‘Eﬁiq{‘dmﬂ o] A gro w Bu= )

ek 7bsstelse @& Aol 5] try 2 EE WAV, o 9 7} DAY SFA] @ QkAL, return, continue
L= break To] AP R o ABHUTEH else oA LAIE ool &= Uoll Y& except Do A]
A 8= 2] g5 Ut

finally 7} QL2 ®, ‘A 2] (cleanup)’ ] 2] 7] & A AUt} except & else B £ A, A try Hol
955 ek. o A9 ol FoIA A o917 Aol LiE, oSl = 9 A . Finally Aol 49T
RoF AR o917} 90, Finally 4] TolA Gl AT finally Go] LHE o9 Ao, A
FE o e)e Al o2l AEAE (context) 2 AP HYTE finally o] return oY break w= A3,
A9 o= Wy

>>> def f():
try:
1/0
finally:
return 42
>>> f()
42
finally AL AYPsE= S e ARE g2 7o Al2H A g5 h
try--finally 29 try 2 EA return, break, continue Fo] A3 = uj, flnally AT Yrt=
2o’ APH Yt finally ZollAE continue B& AFEE 04"143} (Z olfr= @A Fd ol A= =A

o2 dUth— o] Al ek mefoll AAL 5 dsuTEh.

"2 o9 dovle finally o] YA G o5& 280z FPUTh 2 A o9& oA A& doln A BF Y
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B4 o] ek e npAuho] AW recurn FOx AFPUTE finally Aol B4 AW 7] e,
finally Ao A W= & return o] 4 shA ool A=+ Aol Bk

>>> def fool():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

oS0 B3t F7he] Aut o9 MHAN G S AW, A E V7)) A3 raise BE G Aol
B3 AR L raise 7 A A S 4 QST

[
o

) A (with # G A= el A AAS BAL) LA B HASE
g2 A NS 5 AES

=)
©

ry--except+finally Ab-& Y

with_stmt
with_item = expression ["as" target]

Bl “item” & ARS8 BHE with 9] A thE 3} o] Mg U
1. AE2E A5 A7) Ao AA2E A4 (with_item o 0] Z expression) o] k& T th
2. 4ol AHgst7] el A 2E FeAte]  exit () ZhREHUTL
3. AY2E A A enter () WIANEE T
4. with ol Bt2lo] FH O™, 220 __enter_ () 9 ¥h2 g2 HI U th

"with" with_item ("," with_item)* ":" suite

HFE: withT2 __enter () INEZLAY glo] Sokt2wl, _exit () 7t 33 28 <
B Uh 28 A, B 3loll th Yok Bk oll 2 7F A B, A9 E QEollA] of| 8 7} 3 A g 213} o]
A Urth ot 6dAE A L.
5. 29 E7FAEH YT
6. AHAE A2 exit_ () MIAEE SEFUTH A7 2 EE TRHALES WHEUATHH, 1
A ¥, gk Edlo]amo] _ exit_ () «1 AAE AEg Uk 292 2o Al 7] 9] None ©] QIALE
FFH Y
29 E7} ﬂ]ﬂ o FREJL, _ exit_ () HIAELY qE o] AR W, T AL E A o
OF. W8k gro] FHol W, o) & SR = T, wich B o) ok FEOR AWS AL
291E7} lﬂ OMA Ol FE FTEHM,  exit ()9 W g2 FAHIL AT TR TR B
AA NN A& AL
Shib Hoh e o= %nx—ﬂd, AdA~E FejAt=withwol THE 2AAE APt
with A() as a, B() as b:
suite

8.5. with & 103
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s ged 55U

with A() as a:
with B() as b:
suite

HA3 1AM WA : s AEAE 2349 A Y
] ¥
PEP 343 - “with” & I}lo|® with &9 4, vl 4, 9.

8.6 ¥ A2

T A= A A g AA (2= S S EAR) E A9

11°l'

tuct:

funcdef = [decorators] "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite
decorators = decorator+
decorator = "@" dotted _name ["(" [argument_Ilist [","]] ")"] NEWLINE
dotted_name = identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* ["," [parameter_list_stara.:
| parameter_list_starargs
parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" parameter [",
| LU ] parameter [u,n]
parameter = identifier [":" expression]
defparameter = parameter ["=" expression]
funcname = identifier
T A= AT e EFAUTE Aged @A A F o] 5 34 T ol5= T AA (T A8
7bed Z=E =2 9 3 (wrapper)). ©] &5 AR = A o] F 3o tist ¥ E xF k=], Tt
522w A9 o & FLow AHgF T
4 Aol s Bel uir g AYFA Uk B4 229 U PP
B4 Aol e st 1 ol dlzeo)E EdA R FAA & Utk dze oy Bd4 e g4
oD u), F5 Bl g TPk 2A o)A e FRAYUTh 2 e ZeBolojof st ¥ AR TL
AALE ARG A TEH Ut Wk 3ho] 3 AR Al &49] o] Foll AAF Yt o8 e dZd o8+
TR HA R AgPULh A& & 01 D‘r }PeIE
Qfl (arqg)
Qf2
def func(): pass

def func(): pass
func = fl(arg) (£2 (func))

L g7 QAR o] F func ol AZ2H A =th= AW oE Y

Shubut 1 o) Ao w7l S0 parameterf expression YE S 74 wf, e 7h 7] 2 v A g2 Zera
U 712k e iy A9, 2w tSsste A E AT 5 o, a2 o vz

2 ubtle) A AR FFos 545 B4 dHUL $49 _doc_ ojEelRER W o] el 525 o Fyrh
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718 kol A g P Utk B i AMSEIL 7 Bk A, 0 7bA] 1§ M2t BRE i ESE R ge
Ak gk — o) A 9 7ol A EAH A ok 20 Ak
5 A7 A 2o 2 gho] FAPUT ol 2 EAA o] F47}

grol ARtk 2
T8yt W
Utk o] A gutzoe

(7}, B2 Eo] F5-8 2/HUTh, 1 A3 7| B gke] 4 33 9= Ze]
ShUITE. o] BA|Z 3 3] 3h WH S 71 R GO 2 None & AHE 3L, @4 vhElol A A 2 AN 29
vk g Eol:
def whats_on_the_telly (penguin=None) :

if penguin is None:

penguin = []

penguin.append ("property of the zoo")

return penguin
g 229 A= A T = oA H AAE] AE U B 5 A A ESs E5oA dF s
BEE v ol e i dsketl, A2 RSN & 75, AIHE JAASNA S 5, 7128 S 5
913Ut “ridentifier” i/t EASE, g 91X WAARSS S WE FEE 275Gk /B
Ml REUTh “rridentifier” FEIZF EATH, d 7Y ARES W 24 Qe V)Y OB 271519
Utk 712 e w g duch <+ s identifier” H ol & WML EL 719 = A4 ARG E o
A9E ARz AL 5 AU
WA PSS WA o] F Foll £=“: expression” FE Y o H o] dE 7 4 Qs th 2E wiAf
M4 o imBl o] € 7bd 5 9lvl, *identifier b *ridentifier BEIRA TR H UL F5E )
M4 B2 o] 91 > expression” FENY WH(return”) o mH| o] 4 748 S 95U Th o] of o]
REL Sube sho|d A4 oW o@ o7 B 4 ek ol o4 EAE T2l o] g uppA
stk o xH ol A 52 T AA Y _annotations__ | EZRENA wj7fH 7Y o] 55 7| & S
gMyele) ez AlFg Utk _ future_ oA annotations & YEESHH, A4 H F 77t 43} of
ofglo] A Aol EALE HEF U 18R ¢howl ¥4 ot PP w) FrhH Uk o] A9
ofiHo|de s T Lhe 249 THE £ 2 B7hE 4 U th
FAAOA FA] ARG fl6, ol & e T (olgol dEHA oL F)E HEE AE Ve d Y
o] 2L "t A A S ARG Sk, ©rh(Lambdas) Aol A AU Th gt @A destE S Y E
A=A B AR Fethe Ao FJA 8; “der” A Fod T drt A 02 Fojd
T AGH AU T2 o] Bl )2 4 AdFUTh o8 A E4S At AT o] H o] A& 3 &3t
7] w2 ofl, “de £” FEf 7} AHA o] ot
Z2 I fo] A e HAE FH A (first-class) AR Th S H 9 ol A AP H = “def” T E¢
ZAGALE S QA FHE ZAGU F R FrolA ASH & AF WSS T def T Z P
5] A WS EL AA2T 5 vtk o AN 82 oS3 A A (binding) A AL BA L.
t] ®7]

PEP 563 - o] :=El|o] 2] 214 € F7t & <
o ool ol A o] A FxE A A
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8.7 ZeWx A9

Sl Aode R AA (=Y S ALS EAR)E B gy

classdef = [decorators] "class" classname [inheritance] ":" suite

inheritance = "(" l[argument_1list] ")"

classname = identifier
272 3o A b5 B YU Th A% (nheriance) B5L 1 W02 YA S B5S A Fohey]
(B a3 Abgoll tiaff A= v el S~ & BHAR), 559 24 352 3 7+ AR IS sgstes 2
A A7 G ol ok G A% Bl G ZehAL, /1 BAO R, Wo| s Fe A obect & ASTULH
2 A
class Foo:

pass

= Hedessgddn

class Foo (object) :
pass

;'?41/\4 /‘AE cAE TS A o] F FH Ao A o] F F= A}%%}% A A Z (o] 5
o1 4 (binding) & B A K)o A A3 F U} ( E 9 7 5}

: Yrh) ez 29
QRS AW, Az e FIHA W, 1A A9 o] F T BEFULH 1

wols 2HAEER, HEW Y o] & B2 o= RE YR ASHA A S 2 ANE BEU
Ze a0 o] 5L Azje] Aol o] & B1helA] o] Zeha AA L} AZF YT

S Aol A ERREVL AYHE SA=, A EA: 20 dict o REF YT o

Ae 2 A7)

Tl HFol, Ao RS AFRA FolH = FHasolA T AR o ke Aol s oF duth
Feh 2 gL ek 2o~ 8 A8 A B AzEl kol 2 £ gt
S A FrEH IR E A E HEZH I ES + 5T
@fl (arg)
Qf2
class Foo: pass
o oesd S5
class Foo: pass
Foo = f1l(arg) (f2 (Foo))
HEeole] A4 g Pote FAL T4 iAo E S ZH Tk 18 o 1 AR} Fel 4 ol Eol
AZdgrh
2225 £ 4 T2 BN B EUFEL AL AEAREYU T AATE A2 D
o FFFU daH2 oEFREE HIAE A self.name = uei“xé%¢gl%\4ﬂ.—§-iﬂii‘r
A2 ERRE BT “self.name” 7|W o2 I 2T 5 %11, o Ao AMAT uf AXAFHLA
JEPREL 2L o2 Zeh2 o EYREE AT Y2 o ERREL d2H2 o ERFES)
718z ARgE g QAR 7HE ghe AFg ok A2 o AeHAl R A3E & 5 syt e adEH
0E T8 AAE 2L daHs WA e AT 4 Iy
o H7]:

Sgesvbre] A AA BROR SASHE BAD AHDEL 108 F09) _doc_ FBOE MBH o] S A of
gyt
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PEP 3115 - 5}o]#1 3000 2] ve} S| & we S AAL AA) FHoz HAs I, vE S 271 9
PAE FASHE ) o u) & WA s Al

PEP 3129 - Z&| & g Zdo]¥] S~ dZd o8& F71381= At 2} WA= gl Z 3 o] Bl = PEP 3189
A == dF U

=
=

rlr

88 Z+d¢

B A 359 F7}

8.8.1 Z7d g A9

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"

m.mn

["->" expression] suite

shol i ZEHe] AL A2 AAAA N FAHAYAND £ AFUTH(EFE & BA L) ZEA v}
E] ?_Poﬂ/ﬂ,awaitﬂ-async Ntﬂz]'— Oﬂok 7] 4127}9‘/]5]' ﬂﬂ]O]E(awalt)E‘ /% async for,aSYHc
with= FZE vly] oA AR E 4~ QST

async def B O & FH 4+ FA ZFH T4, await Yasync 7| EE 264 g A=
JE5UTh

Sho] vhy] koA yield from EHAS AFS3HE 212 SyntaxError YU Th
ghof of:

a9

o L
(o

RR
Al
A

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 async for &

async_for_stmt = "async" for_stmt
v 5 7] ol 2] & Ziter FRANA BT 7] ZEE T 5 AL, v]5 7] o B | o] B = next | A =) A ¥]5-7]
eSS AU

async for & H]E7] o]E & o g o] thel A2l g o] ¥ & o] d 5 & ot

async for TARGET in ITER:
BLOCK

else:
BLOCK?2

oo g3 s dUh

iter = (ITER)

iter = type(iter).__aiter__ (iter)
running = True

while running:

(TF= ol ATell A%)
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(o] A sl o] A A M A%)

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
BLOCK
else:
BLOCK?2
o MG WL aiter () & __anext_ () BH P

728 @49 ] $Ho] A async for &

8.8.3 async with &

async_with_stmt =
v 57 A 2E A A}

O3 e 75

"async"

AFR 3= AL syntaxError Y Yt}

with_stmt

< enter $}exit A =N AP S DA FAL F e AEHAE Feja Gy

async with EXPR as VAR:

BLOCK
ou e g s dYth
mgr = (EXPR)
aexit = type(mgr).__aexit___
aenter = type(mgr).__aenter__ (mgr)

VAR = await aenter
try:

BLOCK
except:

if not await aexit (mgr, *sys.exc_info()):

raise
else:

await aexit (mgr, None, None, None)

o A e (s

aenter_

2 ¥ 9] viy] vhojl A asyne with &

o B

PEP 492 - async ¢} await ZHL A} 2351= T
Y A0E 2712 A

F

aexit__ () &

108
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CHAPTER 9

shold AE Bl ol 2] 7HA] S A 2 HH

YL P AFUh BF Aol 221 Axe A2
~aYE, e go 988 4, BE 453D 55 g

Bwe A2y

Qo] F7o] oj@ Aoz o] AE|zelEl A} QAR =AE v FAL Bt A, SAR ol 22
SJelehe AE e 2 AL 2RI AU AT Tl H Z2 1AL HABOE 27508 B o)A
ARGtk BE WIF EF LE| ABH AT, sys (4F A2 AW 2E)Sbuiltins (HF F4E,
o 95, None) 7 _main__ o9l 9] ol % 27]8}% A gkgtgvich A g AL A me Ido AL

AR A G} A ol & e Al sh= d AHEE Y
HAg vpol W z2 e FYL2 T

o
j=
dezHE g P o APE £5 sk o] B¢,

A Z2 I8 o)A AqshA] ok, o ol
FELEYEE A5th 4 dold Atk 27 4L G mzadH 2HU F B

__main__ 9] o]& F 7oA AFFH Y}
T wE
EdFUch 28X ¢dow 1 3 dS 43

9.2 3} 1H

v i3ty o2 RE 98 RE Y€ 22 IJHE AT U
file_input = (NEWLINE | statement)*
ol YL 2T} e Yol A ALE U
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3ty o AY 9482 53 22 Y A A EUY
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

() BREL oy B4 ¥l 2L B ok ol S sl ok Gtk 37 Ao B AA T

B2k

9.4 %34 99

A4 9L 95 eval () o AFHUTH Foll £ TS TAFTh eval () o BAL A The 3
© AL

eval_input = expression_list NEWLINE¥*
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o] Zlo] akA Al dlel el 7k ¢ aL, sk 4 S s st AHEE = AA ghold B A Ut

# Grammar for Python

# NOTE WELL: You should also follow all the steps listed at

# https://devguide.python.org/grammar/

# Start symbols for the grammar:

# single_input is a single interactive statement;

# file_input 1is a module or sequence of commands read from an input file;
# eval_input is the input for the eval() functions.

# NB: compound_stmt in single_input is followed by extra NEWLINE!
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] ':' suite
parameters: ' (' [typedargslist] ')’
typedargslist: (tfpdef ['=' test] (',' tfpdef ['=' test])* [',' [
'*7 [tfpdef] (','" tfpdef ['=' test])* [',' ['"**' tfpdef [',']]]
| 'xx" tfpdef [',"']1]]
[ "*" [tfpdef] (',' tfpdef ['=' test])* [',"' ['**' tfpdef [',']11]1]
[ "**" tfpdef [','])
tfpdef: NAME [':' test]
varargslist: (vfpdef ['=' test] (',' vfpdef ['=' test])* [',' [
'x1 [vEpdef] (','" vipdef ['=' test])* [',' ['"**' vipdef [',']]]
| "**' vfpdef [',']]]
'x0 [vipdef] (',' vipdef ['=' test])* ['," ['"**' vipdef [',"']]]

(Th= el Aol A%
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(o] A sl o] A A M A%)

[ 'xx" vEpdef [', ']
)
vipdef: NAME

stmt: simple_stmt | compound_stmt

simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE

small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)

expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
('=' (yield_expr|testlist_star_expr))*)

annassign: ':' test ['=' test]

testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"]

augassign: ("+=" | "-="' | tA=T | t@=' | /=" | Tg=' | Tg=" | T[=" | '7=T |
T<<=" | tee>=T | ARt | /=T

# For normal and annotated assignments, additional restrictions enforced by the.
—interpreter
del_stmt: 'del' exprlist

pass_stmt: 'pass'
flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt
break_stmt: 'break'
continue_stmt: 'continue'
return_stmt: 'return' [testlist]
yield_stmt: yield_expr
raise_stmt: 'raise' [test ['from' test]]
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '...")* dotted_name | ('.' | "...")+)
"import" ('*' | '"(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]
dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [', "]
dotted_as_names: dotted_as_name (',' dotted_as_name)*
dotted_name: NAME ('.' NAME) *

global_stmt: 'global' NAME (',' NAME)*
nonlocal_stmt: 'nonlocal' NAME (',' NAME) *
assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef |_
—classdef | decorated | async_stmt

async_stmt: 'async' (funcdef | with_stmt | for_stmt)
if_stmt: 'if' test ':' suite ('elif' test ':' suite)* ['else' ':' suite]
while_stmt: 'while' test ':' suite ['else' ':' suite]
for_stmt: '"for' exprlist 'in' testlist ':' suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
['else' '":' suite]
["finally" '":' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' suite
with_item: test ['as' expr]

# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test ['as' NAME]]
suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

test: or_test ['if' or_test 'else' test] | lambdef

(TH& ST Aol A1)
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(o1 A S o] A A Al

test_nocond: or_test | lambdef nocond
lambdef: 'lambda' [varargslist] ':' test
lambdef_nocond: 'lambda' [varargslist] ':' test_nocond
or_test: and_test ('or' and_test)*
and_test: not_test ('and' not_test)*
not_test: 'not' not_test | comparison
comparison: expr (comp_op expr)*
# <> isn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)
comp_op: '<'['>'|'=="['">="|'<="|"'<>"|"I="|"in'|'not' 'in'|'is'|'is' 'not'
star_expr: '*' expr
expr: xor_expr ('|' xor_expr)*
xor_expr: and_expr ('”' and_expr)*
and_expr: shift_expr ('&' shift_expr)*
shift_expr: arith_expr (('<<'|'>>'") arith_expr)*
arith_expr: term (('+'|'-") term)*
term: factor (('*"|'@'['/"|'$'|'//") factor)*
factor: ('+'|'-"|'~") factor | power
power: atom_expr ['**' factor]
atom_expr: ['await'] atom trailer*
atom: ('(' [yield_ expr|testlist_comp] ')' |
"['" [testlist_comp] ']' |
'{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '..." | 'None' | 'True' | 'False')
testlist_comp: (test|star_expr) ( comp_for | (',' (test|star_expr))* [','] )
trailer: '(' [arglist] ')' | '"[' subscriptlist ']' | '".' NAME
subscriptlist: subscript (',' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (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] ')']l ':' suite
arglist: argument (',' argument)* [, "l

The reason that keywords are test nodes instead of NAME is that using NAME
results in an ambiguity. ast.c makes sure it's a NAME.

"test '=' test" is really "keyword '=' test'", but we have no such token.
These need to be in a single rule to avoid grammar that is ambiguous

to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
we explicitly match '*' here, too, to give it proper precedence.

Illegal combinations and orderings are blocked in ast.c:

multiple (test comp_for) arguments are blocked; keyword unpackings

that precede iterable unpackings are blocked; etc.

argument: ( test [comp_for]

test '=' test |

'RET test |

' test )

¥ HH W R R R W R

comp_iter: comp_for | comp_if
sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]

(FF= sl el Aol AI%)

113




The Python Language Reference, = x| 8| A 3.7.17

(o] A sl o] A A M A%)

comp_for: ['async'] sync_comp_for
comp_if: '"if' test_nocond [comp_iter]

# not used in grammar, but may appear in
encoding_decl: NAME

yield_expr: 'vield' [yield_arg]
yield_arg: 'from' test | testlist

"node" passed from Parser to Compiler
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APPENDIX A

2to3 Tto]M 2x FTEE Ffo]M3x T ER
o

2to3 £ EF ol B oA 1ib2to3 E Al U S YA 2 AP = = 2T HEE Tools/
scripts/2to3 2 A|FE YUt} 2to3-reference 2 X A 8.

abstract base class (34 W o] A Ze]A) FAH| oA ZEd A= hasattr () ZLEHIaYdE EHGA LY
W BHA AEE (A E 5o, A vA =) A, AHH o)A E BYst= = Al FTF2EH 4 Elo]
S BT ABCE 7 Al B A S E?JK}LH] ZH2E ASTA O WA E isinstance ()
2} issubclass () o o8 ZA 2 4= A+ E?ﬂ ?JHE}, abc BE AWAE BA L. gto]Ho =@
2 W& ABC £9] Fﬂra}"htﬂ o3 22 250l »1 Yth: A5 F & (collections.abc 4_%'01]/‘1),
ZAF (numbers EE9A), 2EH (io & oﬂ,ﬂ) oJx E voltj9} 2 (importlib.abc EE|A]).
abc &S AMHS-SA] AHAT RS ABCE s S5 dFUTh

annotation (o] - E|o]A) FFof w2} & I E 2 AL EH = W, S JESHE =& ¢ uiES
Hksk 7k A A ol Ed Yt

A o] o mE o] 2 A3 ARl A AT 5 AT, A A, Sl S4B e o]k o
AL 4t 2E, ZH:2, F42 __annotations_ 54 JEFFE AFHUTH
o] 715 AWt W5 o] H] Ol A, 3H4= o] - H| o] A, PEP 484, PEP 5262 F 2314 8
argument (212} FF-E ST uf] & HAE) 2 AL E 7L F EFY A7 ds Ut
- 719 OLX} (key wardargument) S T2 AR Gl 22 A (A& £91, name=) & **
ol 2 gMY ez AL = AAL A& 5ol b3 22 complex () TE0A 3345 =

25 A9 AR -

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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« 12 AR} (positional argument): 719 = AZ7} obd A 92 AAEL A7} B 2] Lol 1}2.
Avt ol el e 2 of ool » & Bo] ADT 4 AUch o Sol, U3} 2L TBNM 3T 5 =
B 92 QAU

complex (3, 5)
complex (* (3, 5))

AA= T uir] Y o] 5 -2 A1 fpo thdd 5“4‘3} o] th ] o Z—i%-ﬂ%%’ﬂ%oﬂ galeas dS
HAL. 2HAew, ojd 9 ‘0174 A2 AHEE = AFUTh 73l K 3ol A Mo hdg it
|l v 5 FAQ AF AR} w7 2] Afo] 9F PEP 3625 H A 2.
asynchronous context manager (8]-'5 7] ZEAE #A&]2}) _ aenter () & aexit_ () WAEE A9
o BM async withZoA B ]% A& Ao]st= AA. PEP 4928 Y= 95U h
asynchronous generator(H]%J'] Av#elel) vlE 7] Al e ol e ol e olH & FelF+ 5. async def
EARAYH= ZFH FeAY Holtl, async for F27MAGE e A e EEyield

HEAS B Aol e
5 uE 7] A el &5 71 7| A, of ® B oA = vl 7] Al ol E ol g o] & 7Hel ]
Utk ook ol n 7} EEA ke A9k, $AT §01 8 HA REFE gAY T
HE 7 Av# ol &4 v awvait EHAF, asyne for B3 asyne with L 38 4 9l5h
asynchronous generator iterator (¥]= 7] A& o] €] o]e]@|o]¥]) v 7] A& o] 7t gt== A A,
Hl5 7] olH e ol e vl __anext () & ZESH ofHlolHE AAE T, ©] AL thg yield
EH4 747 05 7] AT el ol 8 @4e) vl & A g

Zryielde QAR SR A& ST, LT AAY (AYG HF-EH 7] 5 try-
AHE 719U vlE 7] Al ol e olHd o8] 7} __anext_ () 7} EH
Bz Qe d, g 2oz BT PEP 49229} PEP 5255 H A 9.

asynchronous iterable (8] 7| o]€]2]¥) async for oA AFRE 4 = AA. _ aiter () HAE=EE
Hl5 7] o] E g ol B & S8 oF it PEP 492 2 =915 5 YT

asynchronous iterator (B] % 7] o]Jg]#|o|€]) _ aiter () & _ anext_ () WA EE F3d3}= Z2A.
__anext__ = ol olHE AAE S8 FHoFFYT}. async for: StopAsyncIteration 997}
DS wf 742 vlE 7] olHd ol H 8] __anext_ () WA ET} FElFE o olHES FY T} PEP
4922 =5 95Ut

attribute (6] ET]HE) A ZT A A LS AHL3}

WE 4 AW, 00X B2H T

awaitable (] O|E] &) await EA A o] AT Y& AA. ZFE o]yt __await_ () HIAEE 7HA
A7} D 2 9151 T} PEP 4928 HA S

BDFL Z#}H] 28 £Al =X %} (Benevolent Dictator For Life), = Guido van Rossum, 3} o] % 2] A A},

binary file (9}o] 2] Shel) o] =5 A 5L AT & 5 Qe 92 AL whol el el o 2 vl

= =2
g EE ("rb', 'wb' EE 'rb+") 2 Ed 39, ys stdln buffer, sys.stdout .buffer, io.
BytesIO & gzip. G21pFlle./] OAE A

r AAE 9 5 5D AN ARAE D 5 T B,

N2

rlr
o]
bl
|o
Fru
o
BN
hu
rr
J
™

AA ok A3 gk & 501, AA o7} A E

bytes-like object (W} o] E Q5 A A)]) bufferobjects S A QD31 C-A<5 W E JA2ZE 8 5 954t} o
= memoryview 7“ AL BE20|11 bytes bytearray, array. array AAES 23yt 8}
O ELF AAE2 vtolv g tlolE & thF & o8 7HA d4absel AHEE = dsUTth o5, vholv g

Sz A4 £ AL B AE 2L ATl AUt

SJEE ARAL BRI AU ol & A9 AHAL FF <227
71 i E AA 9 d|2=bytearray &bytearray & memoryview
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7} JdEUTh g2 AAEL2 vl g dlolE 7 B A A (<2l 7] g nio]EGR{ AA]) o AFHES
SF}YTE ol AEY d 2+ bytes®tbytes A9 memoryview 7} YF YT

bytecode (H}o]E T &) Fo|H A~ FT &= vlol|E T =2 FH31YE =4, CPython A H Z & H A T}o]
ZR I YR 59 O]E T+ .pyc FLo A Ho, 2 3L S F HA AP o
o w2 A E YT (& Hfo| E ”‘:E«l AARLE I 5 dFYTh. o] “ZZ} Aoj” = 7+
Hlo] E F = o tf-§-3F+= ]7%]% AP st= 71 717 o A A E Tt G Hlo|E e = A& T2
stol A 7H 71 Aol A ZHe & A2 7|t st A &, pfo] 4 vl 22 Zhol] FA A o] A & okrh= Aol & oF
EigRi=3

°
o
—“#EHJ

|>

HIolE I & W59 BEE2dis B8 AYA el vyt

dass (ZFe|2) A2 BY AAES HE7 AT T, FH2AY= HE FH2 dxdrE e w
ﬁ&ﬂ%ﬂﬁz@ﬂ%gz@@ww

class variable (2 %) el 2ol ] 915 1 el 5 (3, Feha) Aol A7) ol e oA

TRHE ﬁ—’F

coercion (Z o] ) 22 o 7 QAAE FRbet= Axbo] dojus= 5oL S P A2 AEHEFOoR2 F
AH oz MERE A o & Bol, int (3.15) & A5E 5 302 WA AT, 34+4.5 o A,
2 QLAbs ThE G ol 1 (BLb int, THE SHbE floan, E2 B 57] Ao] 22 F o ek of Fch
282 ¢¢o W TypeErrors oYUt FojA glojs, 8H = JFE2 AT =207 22
Fo g Atstel ol of Ut ol & S0, 1dF 3+4.5 k= Al float (3) +4.5.

complex number (S4:) )% 8 A1 Al H9] AT, 0E £k A S Fo THNY
th SR A5 s ‘ﬂrH( 19 AFDHE Fe A, TF vTANAE iR, FEAE JE
71Ut oM T2 BI7H S 2 HAT *‘%ﬂiﬂ 19U th SR § JAYANE 294
F71gUth o & £0],3+13. math 259 B4, ¥ do] R3HY, cmathE AFE U th B A9
g2 +F =254 7egUnh o5t w74 %?}1’%‘5, A9l g3 FAHE fyf;‘%‘jr

(

AYlAE A2z} enter ()} exit () MIAEE HATOZH withFoA K
o]= 373 & Al o] sl AA. PEP 34322 T = dHUth

M%) Adisd] met b e /b 4 9
S ol cdE-22 Agas) ATy

A Ael =l o7 AT EAM°Am0ﬂﬂw¢E@EQ %E%%N@ﬂ%ﬂﬂéﬂﬂﬂ
HEE FA S AU U contextvarsE FRFAHAIL.

contiguous (A<%) ¥ 3= A &S| C-AZ5 (C-contiguous)©) A EE T ﬁﬂ.—(Fortran contiguous)d W] Aot
AARZYTH AL HHA=C-A&5 o HA 2ES ALY U AL v Dol A, FEE2 A2 A -3}
3, 004 Al &ehs L 52k AP A E w R g o v X = of of It thakd C-2 <5 ) ol A,
HEE F49 CAUZE FEES LT vpA et A A7) 74 wke] Wy o) sHA| th 2 ES A%
W ol A=, A HA A AT} 7 ““LE] L Iasi=

coroutine (% ¥l) Coroutines are a more generalized form of subroutines. Subroutines are entered at one point and
exited at another point. Coroutines can be entered, exited, and resumed at many different points. They can be
implemented with the async def statement. See also PEP 492.

coroutine function (Z £ ¥&%) 758 AAE B F
9, awaltﬂ-async fori}async with 7]—.4

EdE 95U

CPython I}o] Z2 a7
IronPython ¥} 22 t}& 7

ZE 3= async def B2 HojH
3

g
5k 5 9l UTh o] AS2 PEP 492 o] 23]

n?L' l-iJ

5‘
b= A
24
=

o)) 737 91 7@ Q1 el, python.orge] A W ZH k. of 78 L Jython o] 1}
= 5 AL ] &0 “CPython” o] AF&H Yt}

K 7}
decorator (t] L& o]E]) T} T+ T 5], B5 @urapper S AHE S T Ao R A
HUth dZd ol £3F o= classmethod () I staticmethod () YU th

dEdole 23S 9x 1 2L YU TS F T4 A E v o= FEFUh

d
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def f£(...):

f = staticmethod (f)

@staticmethod

def f(...):

2 Ndel Sl A A R @ A 2 Ytk vl Z ] o] ol th g o ApA| g W82 T A 9
o e~ Heof o WA E B g UTh

descriptor (CJ A3 HE]) WA= _ get_ () o|Y__set_ () o]}__ de
2~ OEFREZYAIHE L ), o] E ﬂHEZﬂhztﬂﬂﬁ%ﬂz}%%O‘Eﬂqq-ﬂo,abﬁo]ﬂ

U, 22 AL, AA ST AFS S 0, ae] Z e AU 2ol A b et o] B ol AR S BTk S
phO2agen, dgets 923 gy WA= 2R d2aPE S ojs st AL 3ol Mo
e 28 oldlel A4, B4, WMAE, e, 2ol MM, 2HE WAS, #H I B

S B 75 V2 E olF Y7 WlE P YT
d23a g = s st ApA e W82 t] AT HE 33517 o yg Ut
dictionary (4 2]) 9429 7€ ol dSA 71 AF vl & (associative array). 7]+ _ hash_ () &
zt

_eq () MIAEE Z+ EE AAVLE 5 sy ZollA A 2t 5 U Th
dictionaryview (G248 H) dict.keys (), dict.values (), dict.items () WA E7} B8 F+= A A
£8 9N Hol $EUDL ) AEE G40 9550 08 $49 HE AFse, 94

el 7k g o, 7P°lt“i§‘r—‘§&g§ﬁ‘:‘r%—‘£%ll4‘>} gy fE Sdd e AER A HY

list (dictview) & AF23FH FH Ut} dict-viewsE H A &
docstring (5 £29) Fel2, B, BRI 3 WA RALSE Yehh £49 A8 L. 29201 A
o = FAE AT Aot el g AAH A SR ZH;H A, T4, BEY __doc JEZRER 444

Utk AER AR AL Fol AT 4 Qome, AAe] AUAE AR FHA FodTh

duck-typing (9 €}o]F) &n}= 9l O|AE 7HH A ddet=d AAe & BHA e 2Ty AF
d; Al T3] WA =L o %E 7t 25 AU AR %HE}(“OﬂﬂaﬂolL*ﬂﬂa 2 2 e o}
5l 3 o]
A

_4

W, 222 gt £73 | AEjF o] 2E B2 FozN, FAAH T+ HF A ¢
daﬂoi”}ﬁ%‘ﬂ“% 7 AsUTh g Bl 2 type () ]\%151nstance() S A
£ Itk (3HAIRE Y o] g o] FA4F H o] & :’fiﬁiil‘i%% T Aol T80 oF
hasattr ) AAY EAFP =2 9L &ttt

EAFP 32X t}i= 8 A S £3}17] 7} 4 t} (Easier to ask for forgiveness than permission). o] &3] & 4= gl 3} o]
AP 2ede, SHE 7IU o EYREY A& 718, 2 7ol E8W 9 & F5Uth
ZFst e SIS W try9except 9 EME SAA YL o] HHAYL2 CoF 22 thE
w2 Aojo| A ApF AFEE] = LBYL 28 I} o v g Y o}

expression (X @2)) olH gro g 7 £ = FHAJN 27 thE D& 95, 3
NEZFHE QA &, Azt s 22 3he =9
AJdolgftfr Ao, HE Qo] FHAESO
RE T =0l 21%‘43]'- o §) =S Aol a, A o] obgyTh

extension module (23 2 5) C U C++E ZAAEH B &), 3to] A9 C APIE A& A Ao} AF&2F &
cot s A ch

f-string (f-Z2+F) '£' U 'F & ol %O] TG gHEES Sl “f-EAE gt R Ea e, =9 FAkd
gl el g o Zdutel PEP 498 & H AN

=3
e ﬂllo
>
(]
PAUREN

file object (3} Y A ) 35 Ao ﬂ]éﬂ g R A API(read () Ywrite() Z2 HAEE)E =g +=
AA. AR By ol whe}, 5t AA = AA ta3 g -ﬂro‘ O]‘)rD}E A AU FA A (AE
Sol, m 2, Al W3, £, stol 2, 55 & BALE FAT 5 AU 32 A7

= 934 F AR (file-like objects) } 2~E F (streams) °]| 2t = EH T}
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AR zE A RRe 3 AR S0 %
e 9. o] 59 Aol At io
open () & 2& AYYrh

file-like object (3} AA|) 1< 72 4] 9] w523k 2,

finder (3}1t]) dXEF RES S =0 & 2281 A =3 AA.

spol# 33. o] 52, F F /Y 3 E 7t 55Ut} sys.meta_path & T AFS3H= v EF A 2 If2l T
9} sys.path_hooks I} &7 AFR 1= 4 2 dE ] 9}ol.

o] ZhA) 3 U] 42 PEP 302, PEP 420, PEP 451 o] Y- T}

floor division (35 Uh4l) 7173 717he A5 2 WA she 2302 Al 35 WAl daxs // o g
Sol, Z¥A 11 // 49 g2t HA A e 2. 758 EYF Uk (-11) // 47k-2.75
EUWH - 301901]%915H°F5;}1/]E}.PEP238 AL

function (3+42) T &A1 A oJH 7S E8F= A8 BAE. ¢
Hht] o] A del A-g-E 5= stk vl g ok A = o) g

function annotation (34> o] - ¥l o] A) Tt w7 H 4L} W13} 1o
B4 olmfol 4 AWAoR 9 A= 2 ALYtk o & T, o T /S ine ARE Wl
Ed 222 7IE a1, FA int ¥ g& & Zl o2 Zdig Y

o, W (raw) ko] 1 2] 5191, 93 = (buffered) vFo] vl 2] 3
EolA] A BUth 1Y AAE BEL FEAL PES

fn T

rlr

def sum_two_numbers(a: int, b: int) -> int:
return a + b

FolwHold B 7

b o] Hol A AR
o] 7]5< AWl w5 o] - H o] A 1} PEP 4842 X2 314 2.
_future__ Z 23w 7 A Az H e} T3 A ob= A Aol Vs ES BT AEF o= M

EE.
_future_ REL JREFT L A5 FES TaA, Al 750 Al AL dojo] F7H
S5, A FH 0] A o] 5] B 5 A5

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (/1] 2] $:7) ¥ AH851 4 9 v R el & Wb S AR sl e Bx 4 £43) %
S AASL FZ T Y= & A A E S8l 7HRA S AE S F Y TR A AT =
go BES AHEHA Aol T = 95Tk,

generator (A U@ o]¥]) Al olE o]EH#HolH & ST &5 AN A5 H Kol 4A9 =S
W= yield *L?ﬂ’%‘% 2g3sttE Fol Ut o] FE2 for-FZE AME3 AU next () 52

gk Aol shuba A = 5 Y
HE AUdely &S
o)) 7} et ke 3¢
ole]) Alufe ol B g7t e A
= ° S, 2 A9 (A R 7] $ y-

A AEE 719 uoh Aol g olE e olg 7 AW, Wt e

A #ate g4t ohe g U oh.
generator expression (A U & o] €] 3% fﬂé}) SlH P oHE SHRE 234, 22 W45l ¥ E HoFl= for

A ST is ol Holl B QU AN AW Btk 2FF BN IR T4 E T

RS ST
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>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (AU F4) 2 A4 A2 0hE FEof s} 7AW o] 42 THE 4. B2 )
ol T@e] ALFBA L vl 2w} X darelZel 5 24P ek

A yauzx] £0]3 &E7} functools.singledispatch () Bl Z 2 ©]E] 2} PEP 443% B A 2.,
GIL A9 olgz2E = & HA L.

global interpreter lock (A9 Qe Zg|g] &) 3 Hol| 2 & sl}o] A =7} glo] M Hio|E F

HAst7] 913l CPython AE 22 B 7} S 17% UZE. (dict$ 22 523 ‘41%}?‘53 e 20 e)
AA) Relo] ZAH 07 FA A 2ol 5] HHSHE S TS o] A CPython & D atA| BHE
Az E AAE A2 A2 JdEZHE tF2g =367] A ves A, v Z 2 A A]
ﬂﬂ%ﬁ%%ﬂﬂ4 o REE 5 AP o,

A w, o)W 2
o= GIL & H}a?_ﬂ'
A S TATA 55 VR B "l =0 A5 rcaended)”
'6}% 34719] =2 AF A )A %;E%Eﬂ T 3E*ﬂ/ﬂ ﬁo—c’r«l 3% Al 0}7}

bt }‘1:1

2, [k
N

-
o
ol
ot
[
[>
&
e
1o
e
of
IS
N
>
N,
o
-
T,
=)
>

ll
>
fo

hash-based pyc (3l A] 7]¥tpye) &4 FE3}H7
St ol E A= A A 5. A vho] E A= T E kS IR L.

bashable (14 /1) A7} 04 7 3l $H) G DL A3 (_haon () A= Lagch,
D]‘E 7H7<ﬂﬂ—ﬂ] _/,: glotﬂ( () u-“/\-]tz7 ] 7]__6]_\_/]_1 141:]— 7]_‘_/]_1 H]
HE= A 75 A A S 2 S A 7 71—O 71—o].o]; sl

HA 7he e AAE gAY 71V AT AW E AR 5 QA Sk, o] A F FREO R A
o ANZE Ao WE g
R stol Y B WA AAE2 Al 7Feduth (BI2EY 99 e 2-2) 7 AH oV &2
DA U T (0] L frozemset 22) B Aol 5L 159 R2Fo0] HAl e wh oA
FeFUth AR A o] A2E A AAEL 7| BA 0 2 A 7heFuth (AF7] AAE Al
Blue) BT thE gy v 2E 1, A ZHe id () & HE wEo] H Utk

IDLE s}lol & 93 53 H‘Q’ 317 (Integrated Development Environment). IDLE-2 I}o] # o] 3%
weler Az A0 #7190 olEm el g $7eo.

—_ ==
m&;

1:01‘

< N
I
£|

N
=
el
r
=

immutable (B¥H) 7 A E S 2= 4. £ A= A4 EAYE, F2L 23U oA AA 52 A
A2 4 AFUth A B2 A E A AAE HEo]of Tyt WA b= Al o] 9lojof k=
oA 583 IS FUh dE 5], gAY 7

1mp0rtpath(° ZEAR) A2 7| aoly 7t dTE T RES 2] Yo AMEE= FALAE (EE AR CE
) o B2 AR E =50 o] AL EY BEEL HE sys.path ZHE FYT} A vk A B 9) 7] %] 9]
R —‘%E ﬁH?l A9l __path_ OJEFREZRH & FE JFUHY

importing (%1:—5%) St RES slo|d FE7L T2 R EQ oW FEo M AHEE 5 JEE F= Eal

A7, MﬂJFWﬂ]ﬂiiiﬂﬂﬂﬂq.

mmﬂmﬂmﬂ%)ﬂﬂﬁ% B ES lcdl, AEZelE nEx e AT BHAL
oaﬂ¢ﬂléﬁg;%aﬂ%%¢QW%%ouwﬂﬂwﬂﬂﬂmmo%@%wws@
Fee) 2ol Ad s A% AT 5 QFUTh. A okt & AAEAL RED 714§
Solth s o1$ ZE 3 3 AU th(help (x) § 7193441 2).

interpreted (IE| ] E] =) vo)= 3= Asalelo) £ wo] 1 3ol 8o A7) SAY, ol e
A3+ dlojzh objet A Lol B AoiQIUTh o AL WAHOR Ay HAL WEA FIE, 22
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interpreter shutdown (21E]Z2JE] £8) £8
dotetl, gl o 7R T8 st YR
w3 7 A A7 E o H EE YT AR A A 9] k3 ZpLt weakref Z9 o] Sl I
AZAZD = JFUTEH S5 A7 & Y= = Adcls e
EAEEe B 753 &= = d7 wEdUth (&3 o= gheo| B g RE ol Al FA
= <

SlH=ZZH £859 9 YA AYF = _ main__ BEFEO]
| 7

r o

S

o {0t >

M
=
rr
P
zo, n
C,
U

=2
iterable (o€ 2] &) W53 3 W0l Shby £ F 4 9t A4, olEl o) o2& RE (List, str, tuple
L) AWx BE, dict 2 BE A AAL FE, 1A AAE, irer () FAASAES 7
& getiten () WASE AN AT BE Se29 ARE ] YF Tk
B for £mo AEE 5 U3, NDAE B St THE BS R (2ip (), map (), ) o]
A48 # gk ol B AR W B4 iter () o AAE AW, 1 A2 ol el el o]

=
= . =
2L AN A5 oz SF T, $2E Bx 5 o] Hel o HE FobE o F gl We
o
L

olg gl ol ¥, AlA X, Al e o8 & BA

iterator (o] el 0] ¥]) Hlo|E]Y ~EH S F = AA. oJEHo]EHS __next_ () HIAEEIERHO=Z
T2 (e WH T next () 2 AL 2E-J J&= FHFES AHAE SHF U o o
4] dlolE 7} §l& = th4l stopIteration dl&]E €Ut o] A HoA, o6 #H o] E] AA|+=
A%, 0)FZ9 EE_ next_ () HIAE TE& Stoplteration 99 E thA] o 7] 7|9k gt}
olH#H olH & o|Hd ol AA XA & EHFE_ iter () HIAZE 7HE Zo] 245 7] W&, 9]
HH olH = o] HE 0] 7| = 33 t}E o|HH EE S Wolsol+= HFEEY oA ALE 4 5 Ut
Z83st o= oy MY oJH Y oS A Ed= ZEY YT (list Z2) AH oY AA= iter ()
T2 AGstAY for Fz o AHg S ufjuich A o] E o] E] & WY th o] A-E o] Bl g o] E] of] th &
Al 3 ste] ol otd, A o] o] M of] AFS-H o]u] &K1 H ol olHE S F A, Rl AH oA |
HolA wsUth
typeiter o] T Z}A| S W -§-o] 5T

key function (7] $t5*) 7] k4 == Z 8| o] A (collation) == A & (sorting) ©] L} ¥l A (ordering) o] AF&=| =
Fe ST EZHEDU A& 0], locale.strxfrm() 2 ZAL EZ YA W2 HE 7|5
e = d AR Ut

Tho] M o] W E 77 S AF o] o EBA A A A AL F{ o] =A & Ao 57 # & 7] 8 W= Y th
ol AEoE=min(),max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest ()
heapg.nlargest (), itertools.groupby () ©] A& T}

7] & HE=de oy ol dsUTh dE 9], str.lower () MIAEE AlolA & e
AEL AR B2 AL 5 LU AR, 7] G & lanbda REA 2 BE 25 &
l, ol & 4 4utt: lambda r: (r[0], r([2]). E3h operator RE2 Al /9] 7] & S
Al FUTh: attrgetter (), itemgetter (), methodcaller (). 7] & WHE T AR 3= B9
) 3t o]  Sorting HOW TO & H A 2.

keyword argument (7] ¥ & 21z} 21} & H A Q.

lambda (8t} &2 v gho] Fall A &= shte] 284 o2 FAH o5 gle dekd 3. Ju g v
= EHL lambda [parameters]: expression YUY T}

LBYL % 7] Aol X2} (Look before you leap). ©] T AEFY-2 T E0|u 23] & 317] Mol YA H o2 ALA
if

2D L NG o] ABLL EAFP A 2T oM H T, B i1 2o EAZ AT
0% 2= S oA, LBYL 2 “B 7)ot <R 7] 2ol A 22 v 2 f19 ol stk
o & £9], ZE if key in mapping: return mappinglkey] £ ZAAF Fof, 3FA] W 23] A,
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£ SOlY EAFP W<

N

2 A =7} keyE mappingo A A ASHA AT 4 5Lt ol H o
NedowndE 4 A5t

list (R AE) W sho] W A A2 T o] Bl & BFata, Aad] i AA27t00) 0 7 W&o, A g ~E
(linked list) H t}= t} 2 o] o] v A} AL ok

list comprehension (2] 2 E A=A A) A| 20 Q45 AR T
FE7HEA3H Y. result = ['{:404x}'.format (x)
0] &= 00l A4 255 Akolol Q= F+E9 1674 (0x..) &
A2 e 5 5yt s, range (256) o

loader (2¢]) EE& EE5l= AA|. load_module() ©
9kl Y 7 EHE Yt A g W82 PEP 302 £,
£ EA L.

magic method (W] 2] WA &) 5= v A= o w3414 Ql v 3k

mapping (7] 38) 242l 9] 7] 23] & A YW3}1 Mapping ©| U MutableMapping FAtH o] a2 o A A H
HAEEES FHS= A oY AA. dZ= dict, collections.defaultdict, collections.

OrderedDict, collections.Counter & 5 4 95U th

meta path finder (W€} 2 5}Qlt]) sys.meta_path o] FAAo] FF+ sl vgt A& s+ 4=
FEEEREEEEERD P =,
HEe AE 37 L3St HAEE A= importlib.abc.MetaPathFinder & X ¥
Utk

metaclass (W€} 2| 2) Sl S FHa A= FElx ol F, 82 gAY g, w9l
E=29 vt yth HE S 2E o] Al QRS ol F =

AR A5 1 ATNE I AER B

or x in range(256) if x % ==
Fote BAG PrES WEYC i

el b 1P

E Aoal o Pt 2= X

s
—=
# 2~ = importlib.abc.Loader

method (F| A=) 2 vl St A H o= &= . I Feag Adavro] oERRE
HAEE A A QAL (BE self gt E-ATH B JI2EA AR E DFUTH T 9 51 ~ 53
Z HA L.

method resolution order (H| A= A £4) WAE 2H ¢A= 235t 5 AHE A= Ho]~ F
259 =AY ULE 23 dE|aRE Ftold dE Z e o AREH d8]E 2 Al S W82 The Python
2.3 Method Resolution Order& H W 1t}

module (28) dlo] F=9] 223} 9| & Gddt= AA. ZEL2 929 vpo|H AN ES HGe= ol & S
ZE5Uth REL2 92 E Aol o5 ooy g YL

Bl

module spec (RE ~3) R E & 25 E0 A8HE J¥E # JRES F3 Y= OB B
importlib.machinery.ModuleSpec & Q12" A,

MRO "4 = 27 =4 & BA L.

mutable (7}¥) 7HA AR = ghol W = QAR id () + GRS FAFUTE 29 & HA L.

named tuple (U] Y E 5Z) The term “named tuple” applies to any type or class that inherits from tuple and whose
indexable elements are also accessible using named attributes. The type or class may have other features as well.

Several built-in types are named tuples, including the values returned by time.localtime () and os.
stat (). Another example is sys.float_info:
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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

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple can be created
from a regular class definition that inherits from tuple and that defines named fields. Such a class can be written
by hand or it can be created with the factory function collections.namedtuple (). The latter technique
also adds some extra methods that may not be found in hand-written or built-in named tuples.

namespace (°]5 57H BT AZE = F4 ol T2 YAV R FEF UL AA o THE o5 ¥
(HA = ol A) 25 ofy 2} X 4, ﬁ‘j—d' W ol 5 &7te] F Ut °ol& —'2}3 o5 F=< WA A
D%E:r”" A AU A& E9, \:!‘T‘bUlltlnS open ¥} os.open () & 159 o] F &7t o3
%‘4"/} T3 o5 FH2 o BEO] & FHI=AE %“45}74] s A 74 /A

FAN =S St 95 & ,random.seed() EXitertools.islice() Bt W 1 &4

—0] 27 random I} itertools BEE9 o & F+3= f:’, o] & ghal Yt}
namespace package (o] § 7} 9171 7)) @4 A2 372 o] Qo] 1 7] 5 PEP 420 9177 0]

FH A= El 2 AA 7 A= #E A3, 53] __init_ .pyFdo] glong A 7] A &=
D}%HD}.
2E X HASL.
nested scope (5 H 273) B2 Aol oA W4E F2 e 5. o & B0, O o5 R4 g
H T TR a2FzE= V| EHoR = A2 T

[‘

s ug gl e ’“—‘é—% F2E 4 JdFUTh
W ool 5% ghrhi Ao o] s of g X o
UHUWE, A -5 49
& g3yt

new-style class (G 2EFY Feh) AF L S FeAs Al AEH L e T
5. 2719 ol HANAE, 23 w2oEY F:WaW _ slots., Y
__getattribute (), 2 rﬂmz o
g4 AAFUTH

object (AA) FE] (NEYFEUH E XL TR (HAE) ] A =
2~ o HZ A Wol A~ FeAaYgUTh

package (3]7] %)) A B RESo|t}, A7 HOZ AH 7] A 55 3
7 A=_ path o]EFHEV} 9= vlo|H EA YT}

Bt 714 & ol F I A = BAL.
parameter (W] 7/ H ) S (e v ) Fo oA 47} ik
S ol B8 A E. A Bl AR A
(positional- or—keyword): AA A Y 71 = QAR AEE 4 = AAE AR U

= 21
o] Zo] 712 Fef o] mi A JUth oAl E £ tholl A foo &} bar:

rln
n}
©
o,
H
=
td
rln
4r
[>
u
ne
iy
o)

¢2
o
30,
rlr
ro,
>
kA
rlr
2
rg
oM,
o
rO
_,>i
gl_[g
et
R
o2

def func (foo, bar=None) :

o 91 X]-2A 8§ (positional-only): I XN Z T A2 5 A& AAE AR FUTh dho] -2 9 2]-A-§ v 7|
WSS e TS R QA FEuh A of | WA S H1A-A 8 v
ZEUT (A€ =01, abs ().

* 719 =-A 8 (keyword-only): 7| EZ T AlFE 5 9= AAE A FU 7|9 =-A & w7
= &5 Ao M F5A ol shte] Zhi-A ] vy S a2 23 A oS
T AFUE oS =01, tha ol A kw_onlyl 2} kw_only2:
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def func(arg, *, kw_onlyl, kw_only2):

» 7H¥-91 %] (var-positional): (FFE AW 5ol A o] v] WolEe] A 94 A5l Ha) A5
% 9 AA A5 99 AALE AF AT oA vl A5 w94 o] ol * & Sl
ol 398 5 ABUTh A8 Sof theoll A args

def func(*args, **kwargs):

« P71 E (var-keyword): (FHE W A5 S0l 314 o] ] WolSol A 719 = AxFE o Bl
AT T AL G N A= AAEE AGTUL 8 AR A AN ES cl5el 18
A%

S

ES
ol £ o g £ dF UL A& 5] 919 ool A kwargs.
AR A 5L 918 7 B ol et AE o] ALt B AAE S A H Y 4 AL UTh
ol 2F g o] A A&, o1} v /S 2] X}olo] L2 += FAQ &, inspect .Parameter 2, T
o] d,PEP362% H A L.

path entry (2 A=2)) 47 73 5olE] HQEE FREES 27 A9 Bushe AL 42 4 el
.

path entry finder (7% 2 QIE 2] 5}¢1t]) sys.path_hooks o] Y= FHE(F, 42 dE ) ol BB FT+&

= XN
AR dEZ A Eo] FH3}E= WA EEL importlib.abe.PathEntryFinder o Y4t}

path entry hook (2 QlE 2] &) sys.path_hook FAEQ J=ZEAH, EH A2 AdED A EE
=S ¢y Ydud J2 JdEF Iy E EHF YT

path based finder (2 7|9} 2}elt]) 7| & W e} A2 3ol E = s, AT E F=E oA EE
Ytk

path-like object (J 27 ZAA|) 3t Al2d FE2E Uetl+= A4l AE2F AAl= 42 UEH = str U
bytes A o] At} os.PathLike T2 EFS 7H3l= AAYYT os.Pathlike ZEZ2EF S XY
St A= os. fspath () 58 TS A str Ubytes A A/ F2 2 Had 5 5yt
th4l os. fsdecode () 2 os.fsencode () & Z+Zt str U bytes 2345 EAst=0 AR E &+ U5

Utk PEP 5192 =95 iU th

o

filo
e
oy

PEP 5ho] 4 7] 41 ] ok, PEPL= 5ol AR Elo] AR E A Z8A L sho] W B 1 T2 A& EE $70
e AZe 7152 Agshs 44 EAQUTH PEPE Aok 75 t @ 1128 71& A E 2 A
A28 oF ok,

KN

A 8ke shol Mol Soi 7t A 2

PEPE: 8 A28 75€ Alkaha BAlo] o AR UL 9 4
7 £ ARV Dol A el E 75 5ka o)

e FAE ST 98 712 W AYS YT PEP FA A}

portion (£ H) PEP 420 o] 4| A2 3t AA T, ol & 87 571 Aol o] upA 3k Shibe] Cielel 2o Eol gt
St S 0] 41 ip h ol AFH = A= 7bs g Th.

positional argument ($] 2] 212} Q1A & H A Q.

provisional API (Z+A API) T4 API= & glol B 2|9 I 7 53
o} AE s o] 20 F ME}7} o AE] A= kA v, A A o] 2kl EAH = § T Nl AtEe]
A7 B B o] §AH A g WA o] Aol 5= Ytk 1 W7
ol A= e AT — APLE ZF37] Aol 3 F ooty 2
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o] A= BT gtol B 7t ;M A Fo A RE AA Lol s A A g AT YRS
BE YT A S-S PEP 4112 B Fu T,

provisional package (Z+A 2 7] x]) &7 API & B A L.

Python 3000 (3F0] 4 3000) 70 3.x W = 2}<le] W3 (82 39 ¥ %7} W m)ef o] o] oF7] @ A Aol WS 0}
o]Fo|th) o] A “Py3k” & £ 27| = Ut}

Pythonic (7o) AITh8) THE Q1o Sol A AubA 2l AW S-S 184 ZEE 785 )4, 5] 4 Aojol A
N A7 AL = oA A7kl BEE ofoltiolu ZE 27} of, Tol ol A 245 2=
ATFE for F& AT OIEE B RE 802 FYIIL AYn e Be oot old
THY FAE e g, gto| Mo J53lA] 2 AMFEL thAlof] 2 7R E & ARSI = fU T

for i in range(len(food)):
print (food[i])

2%, sho] Arhe WY& oI5 th:

for piece in food:
print (piece)

qualified name (J 1315 o] &) REQ A 2FZ oA REO AYH ZFH 2, T, A= ol2=«“F 2~
2 HolFE=Hog ZHY o] & PEP 3155 oA A HUTh A e 220 AL, AF3Hd
ol 5 7“11]«] o5 THUth:

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

lCl

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth._ qualname_
'C.D.meth'

BES 7tE 7| =d AHRE o, A3 AF3E o) 2 (fully qualified name)S RE R 7 7| A 5L £ T
SN BER Ve Jo2 "'—ﬂ% O] YuFYth 9 E £9],email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count (R 314) A Ao o3t F=x29 7S, 7“?1].,] | ’“7]—0 o7 Wol X, v &g s} gy
Utk 22 3¢ 332 gtz oz go]ld F= o = QZ] = %}7\] , CPython ?‘544 A e APy
sys BE2 54 AA|9 F=x 358 E81F & getrefcount ( 1443“4 t}.

regular package (JF 7] X)) _init_ .py 34 X33t T E“Ei gl o} 22 A5 A 7] A.
ol5 w7 A & HA L.

_slots_ 2o Re] A1QlH], A AB A o B RES S A8 F0E WY AAsT dAHA gAY S
AATOZA ML E DAL EAE 10k A7 5171 A o] e g A1)
27Tt ze HolehA, MR elo] Nae S8 22 1AM e 40 QLA Qs S A=

st sk= Aol 5 YT

sequence (A|F2X) _ getitem () S HINEE 3 Ag AGAAE ASSHME S 4 AMAE
AlA2e Dol 8= __len () WA E% Aot olH e & 22 WA ALES g,
list, str, tuple, bytes 7} Y5 YTE dict =3 getitem () ZF__len () & AQSHA T,

g, [~
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230 A5 P4 Qele] B0 718 A W Rel AD 27t oh ek WP o2 AF Ak R 2
sh ok g o,

collections.abc.Sequence A H|olA Fe| s getitem () T _len () S FolA &
2 ZH 3L ol H o] AE A9 d}+=0|, count (), index (), _ _contains__ (), reversed )=
F7HU ) o] FE AEF o] A5 FHE P& register () T AEHA BAH LR THL F UF

Y},

single dispatch (Y& t] &3l x]) Fd o] shue] A=A ol 7|2 A B = Al = o a2 g
FH.

slice (&eo] &) HE A7~ o) AN2 T3
T} variable_ name[l 3:51 A¥, []
2IHE) B2 W R AL E slice AA S AHEFU L

special method (54 WA &) }o] R o] Fof ojH Z
OlQHﬂHEt%ﬂA Wzg A Zetn 2t
o] EAZE vFEo] A Y5t

statement (£7) 42 29 E (Z=2] “BF(block)”) & FA St FEAUTH 282 184 o] AW 714
S2 L o) 74 22 59 SbAUTh 78 (£, while, for.

text encoding () AE Q17 4)) FUTE EXE S Hlo|EER Q7 Y3st= Fd,

text file () AE 3}Q) str AA| S J1 & 5 Y= 92 A4, 25, b2E g g2 A
OHAEY L ﬂWAdlﬂAEopq‘%4%ﬂaﬁﬂﬂ:ﬂiéﬂ%ﬂli

— B =

= 'w') 2 49 999, sys.stdin, sys.stdout, i0.StringI0o 9 AAEHAE & 4 9IH LT

2 IEHE=HAE.

Ao
=
= ZALJsUHh S5 ﬂﬂ"iE—t— STUAEclEE

=
Y
=

HlolEG 7 AA & 91 £ 4 = gd AA o v A=l 3td = FZ3A L.
triple-quoted string (3 w2 % & FA1Y) W23 ) U A2 O) M M2 S8R 2AE. 23
&3 R YA AL §le 715 S AlE A = AT o8] 7HA] o] froll A £R 7 JlF U Th
]’\71] o] ¥ 7 %}3 ZAouZiy 23R E FAE Ol 28 £ JEE 513, A E FAE 24

ALk o £ 24

1
type () stolxd AA ] 2

QA& ARG BE A7) = Fo] Ygvth A7l
B class_ OEPREE AA2T S 971 type (ob) S gy

type alias (3 o ] o)) B2 AW Aol ]I 5te] W50l A= o] 5
Qo Qelol 2t 3 AEE Beslsts o R8T o8 U

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:
pass

sohest 2ol § 97 47 BE 4 5t

from typing import List, Tuple

Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
o] 7] 5& A 9Y3t= typingd PEP 4845 F 2314 8
type hint (3 A=) W5, Felo o el HE R 4 ol hAS U uke g A i Fe AR S o H|

o] A.
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g A= e Aol v sho] el 4 ZAH A= b5 UTh AW, B4 8 £4 =7 §-8310] IDE
o = 94 W el EY S FHUTh

Ao MsE AR, A We, FHs JEHHE W F59 @ AEL typing
get_type_hints () & AHg3te] QA2 4 Y5t

o
=
ko

o] 7] 5& AW St= typingd} PEP 484
universal newlines (f-U¥ A & 37) o234 2

St Bl = e s A e \n, 9

AFg-of #3| A= bytes.splitlines ()

o oy

oy N
[N

T 20 ZOoR ANBE, HAE AEYL A
N\r\n', o A9 TAEA el \rt. F7HH A
PEP 278 2} PEP 3116 = B A 2.

2R ES of g0l 4.

g vjgle A8 AU Th

[«

i o
i

SERT

]_

variable annotation ((H4> o] - E] o] M) W4 =
HeEEe Fda odEZRE ojH oA

“

Ir
o iy
TN
2
I

class C:
field: 'annotation'

W ol B0l de Ao o der AAEHUTh & So, o] Mat int %S 74 Ao 7Y
gk

count: int = 0

Ha o] glo] A B2 AA o] | o] EH U] )& (Annotated assignment statements) | A /4 ¥ g T},

g ZRao], 22 AsHo] 4 AYE &= ThE ol
A, kol Wz 7145 2 A8 A g 2 o] =5}

P
L

X
L.

venv & HA Q.

virtual machine (7} 717) £z Egojwte g Aol H 7. fo| W] 7H 71 A= vlo| E = Hapd 2 7}
SEole vlol E =5 Ak
Zen of Python (5}01%1 Al) stol A 13] }J 4 ?49} A& -4 Eqd], A E o]l st AR dl =& 9]
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https://www.python.org/dev/peps/pep-0526
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http://docutils.sourceforge.net/rst.html
http://sphinx-doc.org/
http://docutils.sourceforge.net/
http://effbot.org/zone/pyref.htm
https://github.com/python/cpython/tree/3.7/Misc/ACKS
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C.1 2ZEY o] Ia}

o] W2 ABCElE= dojo] TAAZ A Y &= 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
ZFx) 9] Guido van Rossum ol &J3fl 1990 d 0] Zxtol] whEo] H5UTh dho] o= th2 AHEE9 B2 33 0]
323 QA T, Guido= 3ho] W o] =8 A 2= o} gl Ut

1995, Guido+ Virginia 2] Reston 01] ¢l += Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ FFZ) o A sholH =Y 74] 7, o] Lo A ozl AL 2z EY oS ZA S YT

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen PythonLabs
team. In October of the same year, the PythonLabs team moved to Digital Creations (now Zope Corporation; see https:
/Iwww.zope.org/). In 2001, the Python Software Foundation (PSF, see https://www.python.org/psf/) was formed, a non-
profit organization created specifically to own Python-related Intellectual Property. Zope Corporation is a sponsoring
member of the PSF.

)

EE golH a2 I/ LAYt (FI 22 Ao o oH/H = https://opensource.org/lE 234 Al
©). Ao, £ (A v A Y& obguith shol 4 Wi E T GPLI SHF U olele] B thre
Wz e 2ok Aguth

vl 32 32+ s S | Sl 2 2F GPL = 32

09.0~1.2 | n/a 1991-1995 | CWI yes

13~152 | 12 1995-1999 | CNRI yes

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 2001 PSF no

2.0.1 2.0+1.6.1 2001 PSF yes

2.1.1 2.142.0.1 2001 PSF yes

212 2.1.1 2002 PSF yes

213 212 2002 PSF yes

2.2 oA+ 2.1.1 2001-&#] | PSF yes
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Easagieg

Guido ] A= 3}of| o] Wi ZE 7hsstAl vhe W2 o F AHA B AAS ol Al A= -H Utk

C2 sjol ol A A5} A T A18517] §1 o] & ok

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.7.17

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),._
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—~Python

3.7.17 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 3.7.17 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 3.7.17 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 3.7.17 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
3.7.17.

4. PSF is making Python 3.7.17 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.17
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.17, OR ANY.
—~DERIVATIVE
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THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—~License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.7.17, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any

(TF sTolATell A%
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third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY 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

(TH& SOTATl A1)
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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.

A& Shol 41 W ol ZIHE A4 2 ZE G ool T B LA A W SO Gl ehol M) 5219)

C.3.1 W=z EQ ¥

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A U] &
S mEo] Zue REE ERFULL 02 o) 2= 24 adw §7 AQ Ut

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).

(THE STl Aol A1)
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Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
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.3.2 427

socket B EL2 getaddrinfo () 2} getnameinfo () T4 E AU T} o] &2 WIDE Project, http://www.
wide.ad.jp/, | A & B a2 342 I 5y

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

(TH& ST Aol A1)
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THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 H]Z7] 27 AH)

>

o
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asynchat# asyncore R o} 22 Fo| AHS

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.34 F7| &=

http.cookies REL T}gT 22 9 A2 ¥ BT

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

(TH& ST Aol A1)
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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.

C.3.5 A3 >3

trace REL O3 2 39 ALgHS £33t}

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 &+

wu RES TR 2L 7o) 4GS THTh

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

(TH& ST Aol A1)
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supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML 94 =324 55

xmlrpe.client RE-S The 3 22 29 A3 e

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C3. =%

i
By
&
(m
:‘_‘2’
2
&
)
ok
i)
-
x
[
N,
o>
r o

139




The Python Language Reference, = x| 8| A 3.7.17

C.3.8 test_epoll

test_epoll REL U 22 £ A G =234

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE-2 kqueue Q1 E 3] o] 2ol thal The 3} 2 9] AgHS ERFU T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

3¢ Python/pyhash.c 9|+ Dan Bernstein®] SipHash24 ¢ 11 2] = 2] Marek Majkowski & -3 o] 3£ 3} of
AFUTh 7)o a3 22 Wgo] Z3E o 5T

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double 7} 214 719 W3S 93k C &4 dtoa &} strtod S A F 3t 91Y Python/dtoa.c = A A http:
[ Iwww.netlib.org/fp/ o] A €& 4= = David M. Gay2] 22 o] &) oA A= <5t} 20093 34
160 W2 A& gtdol = b33 22 A &d 2 gholAlx g7 285 o] JFUth:

/****************************************************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*

WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

R & hashlib, posix, ssl, crypt & &% A A7} AR = A std F712] 4452 913 OpenSSL o] B
H e & AU Th =3 A5 99l W OS X shol# A2 2 132 OpenSSL Bho| B g AMR S 288 4=
Ao B, of 7]of OpenSSL gho] Al AHRE S 23t}

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.

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. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

L T R S I S N S R T S N IS S N S N S S NS S SN S S S S S S SR P S S N .

(TH& ST Aol A1)
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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

L A I S N S N IS S S S N S N TS N N S S A N S N S S S S N N

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(TH& ST Aol A1)
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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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

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.]

L S A I S S N S N S

/

C.3.13 expat

pyexpat &2 WEE —~with-system-expat & 7454 &+ 3, = expat 25 ARES AFE-5H

WEgych

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.
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C.3.14 libffi

_ctypes AL WCE —_yith-system-1ibffi & FA A &= 3 £ H libfi &2 AFE-S AFR-3 o]

HEg Yt

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.

C.3.15 zlib

21ib B A2 E A BAH 2lib 0 A 0] W 2 e ol A W= o] AHSE 4 Yow, EFHE Alib 24 G
Apg-8to] W =g U T

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied

warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

>

tracemalloc o 98l A}25 = A H o] B2 3L cfuhash ZE2AEE 7|ulo g2 3 t}:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal RE2 YE=E ——with-system-libmpdec & FASIA] &+ 3F, Z 34 libmpdec A2 AFE S

g3l MEg LT

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.

(TH& ST Aol A1)
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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sho] 3} o] WA
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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Non-alphabetical

., 115

ellipsis literal, 18
T

string literal, 10
. (dot)

attribute reference, 73

in numeric literal, 14
! (exclamation)

in formatted string literal, 12
— (minus)

binary operator, 78

unary operator,77
' (single quote)

string literal, 10
" (double quote)

string literal, 10
mmwn

string literal, 10
# (hash)

comment, 6

source encoding declaration,6
% (percent)

A AR}, 78

o\
Il

augmented assignment, 90
& (ampersand)
A AR}, 79
&:
augmented assignment, 90
() (parentheses)
call, 74
class definition, 106
function definition, 104
generator expression, 69
in assignment target list, 88
tuple display, 66
* (asterisk)
function definition, 105

import statement, 96

in assignment target list, 88
in expression lists,83

in function calls,75

A AR}, 77

function definition, 105
in dictionary displays, 68
in function calls,76
AAAL 77

* k=

augmented assignment, 90

augmented assignment, 90

+ (plus)
binary operator, 78
unary operator, 77

+=
augmented assignment, 90

, (comma), 67
argument list, 74
expression list, 68, 83,91, 106
identifier 1list, 97,098
import statement, 95
in dictionary displays, 68
in target list, 88
parameter list, 104

slicing, 74

with statement, 103
/ (slash)

A4 78
//

ALEAE, 78
//=

augmented assignment, 90
/=

augmented assignment, 90
0b

integer literal, 14
0o
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integer literal, 14

0x
integer literal, 14

2to3, 115

: (colon)
annotated variable, 90
compound statement, 100, 101, 103, 104, 106
function annotations, 105
in dictionary expressions, 68
in formatted string literal, 12
lambda expression, 83
slicing, 74

; (semicolon), 99

< (less)
A AR}, 79

<<
A4}, 78

<<=
augmented assignment, 90

<=
A A2}, 79

| —
A4, 79

augmented assignment, 90
= (equals)

assignment statement, 88

class definition, 35

function definition, 104

in function calls, 74

escape sequence, 11
\a

escape
\b

escape
\f

escape
\N

escape
\n

escape
\r

escape
\t

escape
\U

escape
\u

escape
\v

escape
\x

escape
~ (caret)

A AFAE, 79

sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11

sequence, 11

A

augmented assignment, 90
_ (underscore)

in numeric literal, 14
_, ldentifiers,9
__, ldentifiers,9

A A=}, 79 __abs__ () (object Wl A =), 41
-> __add__ () (object M| =), 40
function annotations, 105 __aenter__ () (object | X =), 45
> (greater) __aexit__ () (object M| A =), 45
A AF=}, 79 __aiter__ () (object A &), 44
>= __all__ (optional module attribute), 96
A Ak2}, 79 __and__ () (object Wl A =), 40
>> __anext__ () (agen WA =), 72
A Ak=}, 78 __anext__ () (object M| A &), 44
>>= __annotations__ (class attribute), 23
augmented assignment, 90 __annotations__ (function attribute), 21
>>> 115 __annotations__ (module attribute), 23
@ (a) __await__ () (object M|A ), 43
class definition, 106 _ _bases__ (class attribute), 23
function definition, 104 __bool__ () (object method), 38
A XA}, 77 __bool__ () (object W] A=), 30
[1 (square brackets) __bytes__ () (object | =), 28
in assignment target list, 88 __cached_ ,58
list expression, 68 __call__ () (object method), 76
subscription, 74 __call__ () (object M| =), 38
\ (backslash) __cause___(exception attribute), 93
escape sequence, 11 __ceil__ () (object 1A =), 41
AN\ __class___(instance attribute), 24
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__class__ (method cell), 36 __imod__ () (object W] A=), 41
__class___ (module attribute), 31 __imul__ () (object W] A=), 41
_ _class_getitem__ () (object® 2 W AE), _ index__ () (object M| A E), 41
37 __init__ () (object M| A &), 27

__classcell__ (class namespace entry), 36 __init_subclass__ () (objectd] Z 2 H A ),
__closure__ (function attribute), 21 34
___code___ (function attribute), 21 __instancecheck__ () (class M| X =), 37
__complex__ () (object M|X =), 41 _int__ () (object M| A =), 41
__contains__ () (object M| X =), 39 __invert_ () (object MM =), 41
__context__ (exception attribute), 93 __ior__ () (object WA E), 41
__debug__, 91 __ipow__ () (object Wl A =), 41
__defaults__ (function attribute), 21 __irshift_ () (object ©l A E), 41
__del_ () (object WA =), 27 __isub__ () (object M| A =), 41
__delattr__ () (object M| A =), 31 __iter__ () (object 1A =), 39
__delete_ () (object Ml A &), 32 __itruediv__ () (object M| A &), 41
__delitem__ () (object ©]AE), 39 __ixor__ () (object | =), 41
_dict__ (class attribute), 23 __kwdefaults___ (function attribute), 21
__dict__ (function attribute), 21 __le_ () (object WA =), 28
__dict__ (instance attribute), 24 __len__ () (mapping object method), 30
__dict__ (module attribute), 23 __len__ () (object WA =), 38
__dir__ (module attribute), 31 __length_hint__ () (object M| =), 38
_dir__ () (object Wl A =), 31 __loader_ ,58
__divmod__ () (object W] A ), 40 __1lshift__ () (object M| X =), 40
__doc__ (class attribute), 23 __1t__ () (object WA =), 28
__doc__ (function attribute), 21 __main__
__doc__ (method attribute), 21 B &, 48,109
__doc__ (module attribute), 23 __matmul__ () (object WA =), 40
__enter__ () (object | A E), 42 __missing__ () (object M| A &), 39
__eq__ () (object ]| A =), 28 __mod__ () (object /| A =), 40
__exit__ () (object Y| A =), 42 __module__ (class attribute), 23
_ file_ ,58 __module__ (function attribute), 21
_ file_  (module attribute), 23 __module__ (method attribute), 21
__float__() (object M| X =), 41 __mul__ () (object H{|A =), 40
_ floor__ () (object WA =), 41 __name_ , 58
__floordiv__ () (object M| A=), 40 __name___(class attribute), 23
__format__ () (object WA =), 28 __name___(function attribute), 21
__ func__ (method attribute), 21 __name___ (method attribute), 21
_ future_ , 119 __name___ (module attribute), 23

future statement, 96 __ne__ () (object (| =), 28
__ge__ () (object || A =), 28 __neg__ () (object Y| A=), 41
__get__ () (object W] A =), 32 __new__ () (object | =), 27
__getattr__ (module attribute), 31 __next__ () (generator M| A &), 71
__getattr__ () (object M| =), 30 __or__ () (object Wl A =), 40
__getattribute__ () (object WA =), 30 _ _package_ ,58
__getitem__ () (mapping object method), 26 _ _path_ ,58
__getitem__ () (object WA E), 38 __pos__ () (object )| A =), 41
__globals__ (function attribute), 21 __pow___ () (object W] A =), 40
__gt__ () (object WA =), 28 __prepare__ (metaclass method), 36
__hash__ () (object W] A =), 29 __radd__ () (object Wl =), 40
__iadd__ () (object WA =), 41 __rand__ () (object Wl A =), 40
__iand__ () (object M| A &), 41 __rdivmod__ () (object W] A =), 40
__ifloordiv__ () (object M| A=), 41 __repr__ () (object W] A =), 28
__ilshift__ () (object M| A &), 41 __reversed__ () (object || A=), 39
__imatmul__ () (object M|X =), 41 __rfloordiv__ () (object WA =), 40
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__rlshift_ () (object M| X =), 40 instance, 23,76
__rmatmul__ () (object | X =), 40 integer, 18
__rmod__ () (object W] A =), 40 list, 20, 68, 73, 74, 89
__rmul__ () (object W] A =), 40 mapping, 20, 24, 74, 89
__ror__ () (object Wl A =), 40 method, 21, 22, 76
__round__ () (object M| A =), 41 module, 23,73
__rpow__ () (object W] A =), 40 mutable, 20, 88, 89
__rrshift__ () (object WA =), 40 mutable sequence, 20
__rshift__ () (object Wl X =), 40 None, 18, 88
_ _rsub__ () (object W] A E), 40 NotImplemented, 18
__rtruediv__ () (object WA E), 40 numeric, 18, 24
__rxor__ () (object W] A=), 40 sequence, 19, 24, 74, 82, 89, 100
__self__ (method attribute), 21 set, 20, 68
__set__ () (object Y| A =), 32 set type, 20
__set_name__ () (object M| A &), 32 slice, 38
__setattr__ () (object MIA =), 31 string, 74
__setitem__ () (object M| A =), 39 traceback, 25, 93, 102
__slots_ ,125 tuple, 19, 74, 83
_ _spec_ ,58 user—-defined function, 21,76, 104
__str__ () (object Wl =), 28 user-defined method, 21
__sub__ () (object M| A =), 40 =
_ subclasscheck__ () (class Wl A &), 37 assert, 91
__traceback___ (exception attribute), 93 async def, 107
__truediv__ () (object WA =), 40 async for, 107
__trunc__ () (object M|A &), 41 async with, 108
_ xor__ () (object W] A E), 40 break, 94, 100102
{} (curly brackets) class, 106
dictionary expression, 68 continue, 94, 100102
in formatted string literal, 12 def, 104
set expression, 68 del, 27,92
| (vertical bar) for, 94, 100
A AL}, 79 global, 92,97
| = if, 100
augmented assignment, 90 import, 23, 95
~ (tilde) nonlocal, 98
AL, 77 pass, 91
A A raise, 93
asynchronous—generator, 72 return, 92, 102
Boolean, 19 try, 25,101
built—-in function, 22,76 while, 94,100
built-in method, 22, 76 with, 42,103
callable, 21,74 yvield, 92
class, 23,76, 106 Axk2t
class instance, 23,76 % (percent), 78
complex, 19 & (ampersand), 79
dictionary, 20, 23, 29, 68, 74, 89 * (asterisk), 77
Ellipsis, I8 **x 77
floating point, 19 / (slash), 78
frame, 25 //,78
frozenset, 20 < (less), 79
function, 21, 22, 76, 104 <<, 78
generator, 24, 69, 70 <=,79
immutable, 19 =79
immutable sequence, 19 ==,79
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> (greater), 79
>=,79
>>, 78
@ (at), 77
~ (caret), 79
| (vertical bar), 79
~ (tilde), 77
and, 82
in, 82
is, 82
is not, 82
not, 82
not in, 82
or, 82

of| 9]
AssertionError, 91
AttributeError, 73
GeneratorExit, 71,73
ImportError, 95
NameError, 66
StopAsyncIteration, 72
StopIteration, 71,92
TypeError, 77
ValueError, 78
ZeroDivisionError, 78

A

abs

w7 g4, 41
abstract base class (FAH|olx Z# ), 115
aclose () (agen WA =), 73
addition, 78
and

bitwise, 79

4, 82
annotated

assignment, 90
annotation (o] x=H| o] A), 115
annotations

function, 105
anonymous

function, 83
argument

call semantics, 74

function, 21

function definition, 104
argument (212}, 115
arithmetic

conversion, 65

operation,binary, 77

operation, unary, 77
array

25,20
as

except clause, 102
import statement, 95
with statement, 103
719 =, 95, 101, 103
ASCITI, 4, 10
asend () (agen WA =), 73
assert
=,91
AssertionError
o], 91
assertions
debugging, 91
assignment
annotated, 90
attribute, 88, 89
augmented, 90
class attribute, 23
class instance attribute, 24
slicing, 89
statement, 20, 88
subscription, 89
target list, 88
async
719 &, 107
async def
=, 107
async for
in comprehensions, 67
=, 107
async with
=, 108
asynchronous context manager (8% 7] AH
2 E A A, 116
asynchronous generator
asynchronous iterator, 22
function, 22
asynchronous generator (H]%S7] Al o] g),
116
asynchronous generator iterator (H] % 7]
A& ol el o] B & o] E), 116
asynchronous iterable (H]57] o] # &), 116
asynchronous iterator (H]% 7] o] g g o] §),
116
asynchronous—generator
A, 72
athrow () (agen WA =), 73
atom, 66
attribute, 18
assignment, 88, 89
assignment, class, 23
assignment, class instance, 24
class, 23
class instance, 23
deletion, 92

=
ro,
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bytearray, 20
bytecode, 24

generic special, 18
reference, 73

special, I8 bytecode (H}°|E T &), 117
attribute (JEZHE), 116 bytes, 19
AttributeError Y& k4, 28
ol 9], 73 bytes literal, 10
augmented bytes-like object (F}o]EEF AA)), 116
assignment, 90
await C
in comprehensions, 67 c, 11
719 =, 76, 107 language, 18, 19,22, 79
awaitable (o] gl ol E &), 116 call, 74
built-in function, 76
B built-in method, 76
b' class instance, 76
bytes literal, 10 class object, 23,76
b" function, 21, 76
bytes literal, 10 instance, 38, 76
backslash character,6 method, 76
BDFL, 116 procedure, 88
binary user—-defined function, 76
arithmetic operation, 77 callable
bitwise operation, 79 AR, 21,74
binary file (H}°]\ g 5}+Y), 116 C-contiguous, 117
binary literal, 14 chaining
binding comparisons, 79

global name, 97
name, 47, 88, 95, 104, 106

exception, 93
character, 19, 74

bitwise chr
and, 79 W g, 19
operation, binary, 79 class
operation, unary, 77 attribute, 23
or, 79 attribute assignment, 23
xor, 79 body, 36
blank line,7 constructor, 27
block, 47 definition, 92, 106
code, 47 instance, 23
BNF, 4, 65 name, 106
Boolean AA, 23,76, 106
operation, 82 =, 106
AA, 19 class (Ed ), 117
break class instance
=,94, 100102 attribute, 23
built-in attribute assignment, 24
method, 22 call, 76
built-in function AR, 23,76
call, 76 class object
A, 22,76 call, 23,76
built-in method class variable (Z3 2 B, 117
call, 76 clause, 99
AA, 22,76 clear () (frame WA &), 25
builtins close () (coroutine WA &), 44
25,109 close () (generator M| A &), 71
byte, 19 co_argcount (code object attribute), 24
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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_lnotab (code object attribute), 24
co_name (code object attribute), 24
co_names (code object attribute), 24
co_nlocals (code object attribute), 24
co_stacksize (code object attribute), 24
co_varnames (code object attribute), 24
code

block, 47
code object, 24
coercion (Zo]A), 117
comma, 67

trailing, 83
command line, 109
comment, 6
comparison, 79
comparisons, 28

chaining, 79

compile
g &=, 97
complex
number, 19
A, 19

W B 41
complex literal, 14
complex number (E4F), 117
compound

statement, 99
comprehensions

list, 68
Conditional

expression, 82
conditional

expression, 83
constant, 10
constructor

class, 27
container, 18, 23
context manager, 42
context manager (AEAE #g 2}, 117
context variable (AEIAE W), 117
contiguous (A%), 117
continue

=, 94, 100102
conversion

arithmetic, 65

string, 28, 88
coroutine, 43,70

function, 22
coroutine (ZFH), 117
coroutine function (ZFHE &), 117
CPython, 117

D

dangling

else, 100
data, 17

type, 18

type, immutable, 66
datum, 68
dbm.gnu

25,20
dbm.ndbm

25,20
debugging

assertions, 91
decimal literal, 14
decorator (Wl Z# °]H), 117
DEDENT token, 7, 100
def

=, 104
default

parameter value, 104
definition

class, 92, 106

function, 92, 104
del

=,27,92
deletion

attribute, 92

target, 92

target 1ist, 92
delimiters, 16
descriptor (2= HE), 118
destructor, 27, 89
dictionary

display, 68

A, 20, 23, 29, 68, 74, 89
dictionary (944 &), 118
dictionary view (8A4g H), 118
display

dictionary, 68

list, 68

set, 68
division, 78
divmod

W 3, 40
docstring, 106
docstring (EA2EH), 118
documentation string, 24
duck-typing (¥ E}o]), 118
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E

e
in numeric literal, 14
EAFP, 118
elif
Z19=, 100
Ellipsis
A, 18
else
conditional expression, 83
dangling, 100
719 &, 94, 100102
empty
list, 68
tuple, 19, 66

encoding declarations (source file), 6
environment, 48
error handling, 49
errors, 49
escape sequence, 11
eval
W33 &4, 97, 110
evaluation
order, 84
exc_info (in module sys), 25
except
Z1¥ &, 101
exception, 49,93
chaining, 93
handler, 25
raising, 93
exception handler, 49
exclusive
or, 79
exec
W g4, 97
execution
frame, 47, 106
restricted, 49
stack, 25
execution model, 47
expression, 65
Conditional, 82
conditional, 83
generator, 69
lambda, 83, 105
list, 83,87
statement, 87
yield, 69
expression (E34]), 118
extension
module, 18
extension module (% 2 E), 118

f'

formatted string literal, 10
f"

formatted string literal, 10
f-string (FEA}Y), 118
f_back (frame attribute), 25
f_builtins (frame attribute), 25
f_code (frame attribute), 25
f_globals (frame attribute), 25
f_lasti (frame attribute), 25
f_lineno (frame attribute), 25
f_locals (frame attribute), 25
f_trace (frame attribute), 25
f_trace_lines (frame attribute), 25
f_trace_opcodes (frame attribute), 25
False, 19
file object (3} A A, 118
file—-like object (Z}<F A, 119
finalizer, 27
finally

7191 =, 92,94, 101, 102
find_spec

finder, 54
finder, 54

find_spec, 54
finder (3}Q1 ), 119
float

W7 g, 41
floating point

number, 19

AA, 19
floating point literal, 14
floor division (A4 v=4), 119
for

in comprehensions, 67

=, 94,100
form

lambda, 83
format () (built-in function)

__str__ () (object method), 28
formatted string literal, 12
Fortran contiguous, 117

frame
execution, 47, 106
A, 25
free
variable, 47
from
import statement, 47,95
719 &, 69, 95

yield from expression, 70
frozenset
AA, 20
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f-string, 12
function
annotations, 105
anonymous, 83
argument, 21
call, 21,76
call,user—defined, 76
definition, 92, 104
generator, 69, 92
name, 104
user—defined, 21
A, 21,22,76, 104
function (&%), 119
function annotation (&4 o] H|o]A), 119
future
statement, 96

G

garbage collection, 17
garbage collection (7}F8]A] =7), 119
generator, 119
expression, 69
function, 22, 69, 92
iterator, 22,92
AR, 24, 69, 70
generator (A d o] ), 119
generator expression, 119
generator expression (Aluyd ol E&4)), 119
generator iterator (AU # o]¥ o] # o] H),
119
GeneratorExit
o 9], 71,73
generic
special attribute, 18
generic function (AYd &), 120
GIL, 120
global
name binding, 97
namespace, 21
=,92,97
global interpreter lock (A 4Y Q¥ =g ¥
=), 120
grammar, 4
grouping, 7

F{

handle an exception, 49
handler
exception, 25

hash
g &, 29

hash character, 6
hash-based pyc (1Al 718} pyc), 120
hashable, 68

hashable (3] A] 7}%), 120
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 54

meta, 54

path, 54

|
id
W g, 17
identifier, 8, 66
identity
test, 82
identity of an object, 17
IDLE, 120
if
conditional expression, 83
in comprehensions, 67
=, 100
imaginary literal, 14
immutable
data type, 66
object, 66, 68
AAl, 19
immutable (%), 120
immutable object, 17
immutable sequence
AA, 19
immutable types
subclassing, 27

import
hooks, 54
=,23,95

import hooks, 54
import machinery, 51
import path(YEE F =), 120
importer (Y E¥), 120
ImportError

o 9], 95
importing (¥ 321), 120
in

1 2k2t, 82

7199 =, 100
inclusive

or, 79
INDENT token,7
indentation, 7
index operation, 19
indices () (slice W] A =), 26
inheritance, 106
input, 110
instance

X o
b I S
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call, 38,76

class, 23

A A, 23,76
int

g g, 41
integer, 19

representation, 19

A, 18
integer literal, 14
interactive (th33), 120
interactive mode, 109
internal type,?24
interpolated string literal, 12
interpreted (A Z Z E| X)), 120
interpreter, 109

interpreter shutdown (A EZZEH £38), 121

inversion, 77
invocation, 21

io
2E,24
is
A AFA}, 82
is not
A4kt 82
item
sequence, 74
string, 74
item selection, 19
iterable

unpacking, 83
iterable (°]H & E), 121
iterator (] @ o] ¥]), 121

J

in numeric literal, 15
Java

language, 19

K

key, 68

key function (7] &), 121
key/datum pair, 68

keyword, 9

keyword argument (7] = 21#}h), 121

L

last_traceback (in module sys), 25
LBYL, 121
leading whitespace, 7
len
W3 g4, 19, 20, 38
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 88
comprehensions, 68
deletion target, 92
display, 68
empty, 68
expression, 83, 87
target, 88, 100
AR, 20, 68, 73, 74, 89
list (F2E), 122

list comprehension (BAE A= 3A), 122

literal, 10, 66

loader, 54

loader (249), 122

logical line,5

loop
over mutable sequence, 101
statement, 94, 100

loop control

target, 94
magic
method, 122

magic method (W] A WA &), 122
makefile () (socket method), 24
mangling
name, 66
mapping
A, 20, 24, 74, 89
mapping (733), 122
matrix multiplication,77
membership
test, 82
meta
hooks, 54
meta hooks, 54
meta path finder (WE} F & 1}olH), 122

lambda
expression, 83, 105 metaclass, 35
form, 83 metaclass (HEF Z3 ), 122
lambda (&t}), 121 metaclass hint, 35
language method
c, 18,19,22,79 built-in, 22
Java, 19 call, 76
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magic, 122
special, 126
user—-defined, 21
AA, 21,22,76
method (WA &), 122
method resolution order (WA E ZAA <A,
122
minus, 77
module
extension, 18
importing, 95
namespace, 23
A=A, 23,73
module (&), 122
module spec, 54
module spec (RE 23 122
modulo, 78
MRO, 122
multiplication, 77
mutable
A A, 20, 88, 89
mutable (7}9), 122
mutable object, 17
mutable sequence
loop over, 101
A7, 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 (MUY= =
NameError
o 2], 66
NameError (built-in exception), 48
names
private, 66
namespace, 47
global, 21
module, 23
package, 53
namespace (°]& &7, 123
namespace package (0|5 &7t 9j7]A)), 123
negation, 77
nested scope (FHH A~FZ), 123
new-style class (F2EY 3 2), 123
NEWLINE token,5, 100
None

A, 18, 88

, 122

nonlocal
=, 98
not
o ARZ}, 82
not in
A2kt 82
notation, 4
NotImplemented
A, 18
null
operation, 91
number, 14
complex, 19
floating point, 19
numeric
AA, 18,24
numeric literal, 14

O

object, 17
code, 24
immutable, 66, 68
object (AA)), 123
object.__slots__ (W ¥4, 33
octal literal, 14
open
A g4, 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, 15
or
bitwise, 79
exclusive, 79
inclusive, 79
A4kt 82
ord
W g, 19
order
evaluation, 84
output, 88
standard, 88
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overloading
operator, 26

P

package, 52
namespace, 53
portion, 53
regular, 52
package (3] 7] A]), 123
parameter
call semantics,75
function definition, 104
value, default, 104
parameter (W7} ), 123
parenthesized form, 66
parser,5
pass
=,91
path
hooks, 54
path based finder, 60
path based finder (AE 7|9} 3}Q1H), 124
path entry (F = dE=F) 124
path entry finder (AZ JEg 5}2H), 124
path entry hook (A& dEE %), 124
path hooks, 54
path-like object (AZF ZAA), 124
PEP, 124
physical line,5,6,11
plus, 77
popen () (in module o0s), 24
portion
package, 53
portion (E£A4), 124
positional argument (% %] Q1A}), 124
pow
W g, 40
power
operation, 77
precedence
operator, 84
primary,73
print
W g, 28
print () (built-in function)
__str__ () (object method), 28
private
names, 66
procedure
call, 88
program, 109
provisional API (FA API), 124
provisional package (A 3 7] A)), 125
Python 3000 (3] % 3000), 125

PYTHONHASHSEED, 30
Pythonic (3}o] M), 125
PYTHONPATH, 60

Q

qualified name (F1384H ©]F), 125

R

rl

raw string literal, 10
r"

raw string literal, 10
raise

=93
raise an exception,49
raising

exception, 93
range

W7 e, 101
raw string, 10
rebinding

name, 88
reference

attribute, 73
reference count (ZZ 3 ), 125
reference counting, 17
regular

package, 52
regular package (A5 3 7] A]), 125
relative

import, 96
repr

W7 g4, 88
repr () (built-in function)

__repr___() (object method), 28
representation

integer, 19
reserved word,9
restricted

execution, 49
return

=,92, 102
round

g g, 41

S
scope, 47, 48
send () (coroutine W] X] &), 44
send () (generator W] A &), 71
sequence

item, 74

A, 19, 24, 74, 82, 89, 100
sequence (A]|&A2), 125
set
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display, 68
A=, 20, 68
set type
A, 20
shifting
operation, 78
simple
statement, 87
single dispatch (A& Y29 X), 126
singleton
tuple, 19
slice, 74
A, 38
w7t g, 26
slice (£8}o]2), 126
slicing, 19,20, 74
assignment, 89
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 126
special method (E4 WA E), 126
stack
execution, 25

trace, 25
standard
output, 88

Standard C, 11
standard input, 109
start (slice object attribute), 26, 74
statement
assignment, 20, 88
assignment, annotated, 90
assignment, augmented, 90
compound, 99
expression, 87
future, 96
loop, 94, 100
simple, 87
statement (£7%), 126
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
StopAsyncIteration
o g, 72
StopIteration
o 9], 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
AA, 74
string literal, 10
subclassing
immutable types, 27
subscription, 19, 20, 74
assignment, 89
subtraction, 78
suite, 99
syntax, 4
sys
2E,102,109
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, 94
tb_ frame (traceback attribute), 25
tb_lasti (traceback attribute), 25
tb_1lineno (traceback attribute), 25
tb_next (traceback attribute), 25
termination model, 49
ternary
operator, 83
test
identity, 82
membership, 82
text encoding (HlAE Q13 H), 126
text file (A12E u}9), 126
throw () (coroutine Wl Al &), 44
throw () (generator WA =), 71
token, 5
trace
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stack, 25 A, 21,76, 104
traceback user—-defined method
AA, 25,93, 102 AR, 21
trailing
comma, 83 \/
triple—-quoted string (A= W2 value

126
triple—-quoted string, 10
True, 19

default parameter, 104
value of an object, 17
ValueError

try o], 78
=, 25,101 values
tuple writing, 88
empty, 19, 66 variable
singleton, 19 free, 47
A, 19,74, 83 variable annotation (A o] H|o]A), 127
type, 18 virtual environment (7} &73), 127
data, 18 virtual machine (7} 7] A), 127
hierarchy, 18
immutable data, 66 W
W g, 17,35 while
type (%), 126 Z,94,100
type alias (3 ol gz o]2), 126 Windows, 109
type hint (fyé _:‘_]E_ , 126 with
type of an object, 17 =,42,103
TypeError writing
ol 9], 77 values, 88

types, internal, 24

U

X

W g4
u' abs, 41
string literal, 10 bytes, 28
u" chr, 19
string literal, 10 compile, 97
unary complex, 41
arithmetic operation, 77 divmod, 40
bitwise operation, 77 eval, 97,110
unbinding exec, 97
name, 92 float, 41
UnboundLocalError, 48 hash, 29
Unicode, 19 id, 17
Unicode Consortium, 10 int, 41
universal newlines (FUWHA = len, 19, 20, 38
UNIX, 109 open, 24
unpacking ord, 19
dictionary, 68 pow, 40
in function calls,75 print, 28
iterable, 83 range, 101
unreachable object, 17 repr, 88
unrecognized escape sequence, 11 round, 41
user—-defined slice, 26
function, 21 type, 17, 35
functioncall, 76 2 E
method, 21 __main__ ,48,109
user—-defined function array, 20

164

=
ro,



The Python Language Reference, = x| 8] A 3.7.17

builtins, 109

dbm.gnu, 20

dbm . ndbm, 20

io, 24

sys, 102, 109
Xor

bitwise, 79

Y

719 =
as, 95,101, 103
async, 107
await, 76, 107
elif, 100
else, 94, 100102
except, 101
finally, 92,94, 101, 102
from, 69, 95
in, 100
yield, 69
shol Al G A o
PEP 1,124
PEP 236,97
PEP 238,119
PEP 255,70
PEP 278, 127
PEP 302,51,64,119, 122
PEP 308,83
PEP 318, 107
PEP 328,64
PEP 338,64
PEP 342,70
PEP 343,42,104, 117
PEP 362,116,124
PEP 366,58, 64
PEP 380,70
PEP 395,64
PEP 411, 125
PEP 414,10

PEP 420,51, 53,59,64, 119, 123, 124

PEP 443,120
PEP 448, 68, 76, 83
PEP 451,64, 119

PEP 484,37,91, 105, 115, 119, 126, 127
PEP 492,44,70, 108, 116, 117

PEP 498,14,118
PEP 519, 124
PEP 525,70, 116

PEP 526,91, 105, 115, 127

PEP 530,67
PEP 560, 35, 37
PEP 562,31
PEP 563,105
PEP 3104, 98

PEP 3107, 105

PEP 3115, 36,107

PEP 3116, 127

PEP 31109, 37

PEP 3120,5

PEP 3129, 107

PEP 3131,8

PEP 3132,90

PEP 3135,37

PEP 3147,58

PEP 3155, 125
7 W

PYTHONHASHSEED, 30
yield

examples, 71

expression, 69

=,92

7191 =, 69

Z

Zen of Python (o)A Al), 127
ZeroDivisionError
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