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00000000 0DO00oUd0oPython D00 0OD0OODO0ODOODOOOOODOODOOODOODODODOOO
gooboboboooooog

gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
gboboboooocooboooooobooooooooobobOobOobOoboOoooboooobooobooDbOon
oooooooOoOoOoOOODOOOO0OOOOOOOOOOOO PythonOOOOOO0O0O0O0O0O00O00O0O0O
goocooooobooooboooobooooboooOooOoOooobOOoOobOOoOoOoOoOoOoOoboooboboOobbooboooon
ooooCoOoOd PythonODOOOOOOOPython OO DOOOOO0OOODOOOODODOOODOOOOOOOO
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
goooooooooooooooboooobodoooooooooo0 —OoOoOoboooooOooobooooboobooon
ooooog g

goooobboooooooooooobobbbobbdodgoobLbLbL —bbbooooo
0000000000000 00000L00UULUUUUUUUUUOUOUOoOOOOOCPython O OO
00oooodooo python OO0 (DOOO0ODODOO0ODOOOOCOOO)0D0OODOOUODDOOODODOODOOOO
0000000000000 ooooooooooooooooooooooooooDooon
0000000000 00000 (imprementationnotes)” 00000000000

Python 00 0000000000000 O00OOOODODOO00ODOOOODOOODOOOODOOOODOOODOO
library-index 00 0000000000000 00O0O0O0O0OOOOOOOOCCOCOOOOO0O0O00000O0
goboooooooooooobbooooooo

1.1 00 PythonO OO

Python 00 O0OO0OOD0OO0O0OOOCODOOOOCODOOOCOODOOOOODOODOOOODOOOODDOO
gooodooooooooooooo

gogboooobooboobbooboobog:

CPython 00OO0O0OOOODOOOOOD PythonODOODOCOOOOODOOOOOODODOODOODOODOO
cooboooooooooboboooo
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Jython JavaOOOOOO PythonOOOOODOOO JavalOODOOOODOOOOOOOODOOOODOOOO
O00O0Java0O0OOO0DO0OD0O0OOO0O0OOOO0O0OOOOOOODOOOOOOOOOODODOOOOOOD
O00JwvaOOOODOOOODODOOODOODOODODODOODOOODODODODODOODOODOODO
O the Jythonwebsite 00O D0OO0OO0D0O0O

Pythonfor NET 0OO0O0O0O0OO0OO0OO0OO CPythonOOODO0O0OO0O0DOD0O NETOODOOOODODOODOOOOO
00000000 NETOOOOUOOUOOOODOOODOOOUOOOOOOO BrianLloydOOOOOO
0000000000 00D0O00000 Python for NET homepage 0000000000

[ronPython .NETO Python 000 OO0O00O00O000O00OOOOPython NETOOOODOODODO ILD
0000000000 PythonOOOOODODO Python DOOOONETODOODOOODOODOOOO
00000 JythonOODOOOOOOO JmHuguninOOOOOOOD0O0O0O000000O0O00O0OO
O the IronPython website 0 000000000

PyPy 00O PythonOOOOO PythonOOOOODOODOOO0ODOODO0OODOOOOODOOODOOODOODOO
OO0 JustinTime) 0O O00O0OOCO0O0OOOOODOOOOOOOOODOOOOOOOOOOOOO
O00mMPython 0O OOOOO0DODO0OOOOMOODOODOOO0DODOOOODOOOODOOOOOODO
OO0000CO000O0OO0O0DOOCO0DOOO0ODOO the PyPy project’shome page 00O OO0

0o00o0ooooooo0o0ooooooo00ooooOo0o0000oooooO0O0Ob0O00000 Python O
oboobooboocoooooobobobooooooooobobOobooOobooboobooOoobooooooDoOon
gopboooooooooooobooooooooooooooooooooboooooooo

1.2 0000000000000

g0oo0ooO0o0ooO0oOoO0oOOdOoOOBNFOOOOODOOOODODOUODOOOODOODOOOODOOO
goooooboooog:

name

lc_letter (lc_letter | "_")=x

lc_letter = "at..."z"

O000O00Onamed lc_letter0000000O00000000 lec.letter000000000000
00000000000000000O0lc.letterD 'a' 00 'z'00000000000000O00
000000 (@O00000000000000000000000000000000000000000
00 (name) 0000000000 O00)D

O00O0name(000000O0ODOODOODOODOOOO)O ::=0000000C00ODOO(H)ODOOOOD
goooooooooooooooos;ooobooobooboobooboobOoobOooDbDOooDbOoOon
ooooo («)ooooooooooooooooooooooooos;ooo0b0b00O0 & Ooboooooo
oooooooo(r poooooooooooooooooooooo(@oooooooooooooo
goooooobooooO)yobooobooOoOo«~00D0 +000000OD00O0ODODOODODODODODOOOO
goboooobooooboooooobooOoooOooOooboOoOoOoobooOooobooOoOoooOOoOoOoOOoOoOobboOoon
gooooooooooooooooooooooooobooDbOoOo;bo0oboobOOooDOoOoDboOon
gobbooooboooooooooboocOoOoobocooboooooon

4 0100000


http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
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0oooooooooooo ASCioooogooogo@ooo)ooooooooooooooooooon
gooopoooo (x...>»00oooooooooooooooooo0oooooooo;ooo0o’0ooon
0’000000o0o0oooooooooooooOoDoOoODOOon

goooooobooooobobbooooobbbbooooobLb bbb bboooULDbobO:
gooboobobobooooooooooboboboboooboooboobDoboboboboboboooo
goodooooo ¢codoo»)DbOo0o0 BNFOOOOOUODOoOoooooooo;,oooooooooo
gooboobobobooooo

12. 0000000000000 5






020

HRERERE

Python OO0 OD0O0OOCOO0O0D0 OOQO (parser) 0000000000000 O0O0O0O ODOODOO (lexical
analyzer) 000000000000 OOOO (roken) 0000000 O0OO0ODOO0O0OODODOOOODOOOO
ggbobooboobbooboobboobd

Python 00000000000 Unicorde 00000000000 DOOO0O00ODOOODODODOOOOODODODO
oo00ooooooo0o0oooooo000oooooO00O00 UTEF8O00O000O PEP31200000000
gobooobooooooooobodnooon syntaxError00ooooon

21 000

Python 000000000 OO0 (logicallines) DO0OOOOOO

211 00O (logical line)

000000000000 NEWLINEOOOOOOOOOODOOODODOOOO (000 : compound statement
O0O0ODO:statement) 0000000 CODOOODOOOOCODOOODOOOODOOOOOODOOOOOO
000 000 (physical line) D00 000000000000 O0O0O0COOO0O00O OOO (line joining) O 0O
gooogo

2.1.2 00O (physical line)

0000000000000 ooooooooooooooooooooooooooon
000000000000 0D00O00000000D0000O0O0OUnxO0DOOO ASCIILF (OO O : linefeed)
000 Windows 0000 ASCHOOO CRLF(@O O:return 000000 0) 0 Macintosh 00 0 0O ASCII
CR(OO0)OOOoUUOUODOOODOOOOOOUOOUODODOODODODOCOOOOUOOODODODODOOOOOOOO
goodddddoooooooooobobobobobobobboboboooga

Python 0000000000 DOD CODODOUDOOUDOODO (ASCIILFOOOOOOOOOO \nODO
0000000)00000 PythonAPIODDOOODOOOOOOOOOOOOOO


https://www.python.org/dev/peps/pep-3120
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2.1.3 0000 (Comments)

goooooooooooooooooooooo0oo0D ¢)ooooooooooooooooOooooo
gooobooboboboooooooooooboboboboobobooboobooboboboboboboooo
gogbo;boobobooboboobooobobdga

214 0000000 (encoding declaration)

Python 0000000000000 0D0OO0OODODOOODOOOO codingl=:1\s*([-\w.]+) 00000
gooooobooboooboboobooboboboobobs;0o0obobobobobobobobboobOoDboon
gogboobooobooboboobooboobbooboobbooboobobooboobbobboobo
gogbooboooboobobooboobbobobooboobboobuooboboo

# —+— coding: <encoding-name> —#*-—

OO0 GNUEmacsOODOOODOOOODO

# vim:fileencoding=<encoding—-name>

OO000OBramMoolenar O OO VIMOOOOOOOOOOO

00000000000 000000000000000000000000 UTF80000000000
0000000000 UTF-800000000 (b'\xef\xbb\xbf')00000000000000000O
UTF800000000000000 (00000 Microsoft 0 notepad 10000000000 OOOO
ooooo)d

0000000000000 000000O0000000000 PythonOOODO0OOOOOODOOOOOO
gobooooboooobooooooooooOooOoobOboOoOoobooOoobooOoOoooOOoOoOoOOoOoobboOooon
ooooo

215 0000000

0000000000000 O00000O000D0000D00000O00O0ODODOOOD (VOOOoDOOoOoOoDo
gooob:0o0obooboboboooooboboboooboboobobobooboboobobOoDOooOoo
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goooooboobo:

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

return 1

gooooobooboooboobooobooboobbooboob bbb booboobo
goboooooobooboobooobooboboooboobooobooboobobOobooobboOoon
goooooooooooooooUdoOod0oOo0 (UUDboU0OooU0OooUUooUoDoUDoooooo

8 020 0000
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oooooooooooooOoOooooooOoooO)yoooooOoooooOoOobOoOoOooooOoooooon
oobooobooooboooooobooooobooo

216 00000000

000 (parentheses)d OO O (square bracket) 00O 000 (curlybrace) OO OOOOOOOOODOOO
Oooo0oooooboooooooooooooboooon:

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

gogobbbooobboooobbooobbbooobbooobbbooobboooobbooon
000000000000 DO00O00O00O00O0OD0ODDO0O0O0OONEWLINEODOOODODODOODODOOOO
goobooooooboooopboOoooo@UuobD)oooUoooOo;,Dooo0obboUoUoboOoooooo
ggooogon

217 0O

gooooooooooo0O0ODOOO0O0000000000000000000000 (0000ONEWLINE
oooooooooooo)yhoooooooooO0ooOooooOooboOoOoOooOooOoO0O00-00-00 (read-
eval-print) 00 0000000000000 O0OODOOOOCOCOOO0O000O0O0O0DOODOOOOO0O0O00000
oooooooo(@woooooooooooooOooooooooo)oooooboooooooooooon
oono

218 00000

goobooooooOoOoood0o(@UuUobooogoOo)obooUUoooUooooUUobDoOoooooooo
gooboobuoobobooboobbooboobbooboobDboobbobbooboo

goo(@UObooogno)1ooo0 §gpooUooU0DOOoUOoODOoOUDOOoUOOODOoUOOO 8oUoogo
00D (UnixOODODOODODO0OODOD0O0O0000D0000000)Y0o0ooooooooooooon
gooobooboboboooooooooboobobobobooboboobooboDobDobobobobobooo
gogobobg;gboobbuoobooboboobudobboobooboon

gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
00bDoO00ooo00ooo0o0o0oDo00DOb00DO0 TabkErroxr00o0oooon

oo000oo0OoO0o0oo0O00O0oooOocoO000:0UNIXODOOOOOOooooooooooooooooooao
gooooboooooobooboobooboobooobOooooooboobOoooboobobobobDooooboo
gobboooooooOooOoooobOOoOoOoboOoOoOoOoOOoO0ODOOO0OOobOOoOOooon

gooobooooboobooobboooobboobob,bboobbooobbboUobbboooLb o
gobooobooooboboooobuooboobobooboobooobUoobooboOoboobboOoon

21. 00O 9
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(0b00oooO0o0oooooUbOOOOUbOOOOODOD)D

ob0o0ooO0o0o0o0b0OocOobDO0o0o0o0b000ODO INDENTOOO DEDENTOOOOOOOOOOOOOO
goboooooooooooobooooooobooooooogo

0000000000000 oooooooooooooooo0o00 (pushOO)OO;0000D000D00O
(pop)DO00COOOO0O0OOOOCOOOOOOOOOOOOOOOOOOOOOCOOOOOODOOODOO
ooboooobooooooooooboooooOooOooboOooobooOooboooooOooOoOooOOoOooboboOoon
goboooooooooooooboooooboo0ooboooooooooboooooDoooooDoOoDOooDboboOooon
gboooobboo0oOooOoooOooOoOoboOOOOOINDENTOOOOOOOOOOOOODOODODOODOOO
goooooooobooooobooboooooooboooobooooooOoobooD oboooboooboboobooon
;0000000000 000O0C000O0O0C00O0OC000O0O0C0O00000C0O00O0O0OCO0 DEDENT
gboboooboooooooooooooooooobooooboooobOobOobooboooboooooooDoOon
00000000000000 DEDENTOOOOOO000000000

gopoDoOOo0oooO(@obooO00ooOoU0oO)0ooO00DOog PpythondOOOOODOOCOOO:

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

r.append(l[i:i+1] + x)
return r

gobodooboooobooboooooooooog:

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

return r # error: inconsistent dedent

(ooooO0o0o3poU00oo0UdbDOo0oU0OoDOo0U0DoO;D00DbDOo00bOOo00bOoOooOooDoOooo
—return r 0000000000 COOOOOCOOOOCOOODOOOODOOOOODOOODOOOONO)

219 00000000

gboboboooooboooooobobobooooobobobooooooboocoboooooonogon
oobooooooobooooooboooooOooOooboOooooOoobooooooOooOoOooOOoOooboboOooon
00o000ooooooooooooooooooooo0o0o0oo0o0oo0Oo0 (uoooeabooooooO
00000 abOD0O0OOO0ODOOOOOOO)O

10 020 0000
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22 00000000

NEWLINEOINDENTO O OO DEDENTOODOOOODOOOODODOO: 00O (identifier), D 00 0O O
(keyword), 00 00,000 (operator), 0000 (delimiter) 00000000000 @OOO0ODOOOODOO
Jo0)oooooooooooDOooDOooooDoooooDoooooooooooDoooooooooooon
gdoooo0o0o0o0oO0oO000U0O0O0000L00000L0U0DUUUUUDUD0D0D0D0D00D0D0DODOoDoooo
ooo

2.3 000 (identifiery DO OO O0O0OO (keyword)

000 (OO0 00 (name)) 0000000000000 000O

Python 00000000000 OUnicode 0000000 UAX-31000000O00000O0O0O0OOOO
00000000 PEP3I310000000OOO

ASCII O O (U+0001..U+007F) OO O O0O0O00OOCOO0O0OO0OO0O0OD0 Python2xOOOOOOOODOOOO
gobodobaACO zOOODOOOOO ODOOOODOOOOOO oOO o0OO

Python3.00 0000 ASCIIOCO0DOOOOOOOOO (PEP313100000000D0DO))Y00O00OOOd
O000000000 unicodedataOO0O00O0O00OO0ODOO Unicode Character Database D 0O OO0 O00OO

ggboboobooobobooboobboobobooboooboboa

identifier = xid_start xid_.continuex

id_start

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

id_continue

xid_start

<all characters in id_start whose NFKC normalization is in

N1, the un

<all characters in id.start, plus characters in the categories Mn, M

"id_start

xid_continue = <all characters in id_.continue whose NFKC normalization is in "id_cor

000000 Unicode 000000000000O00O0O:

e Lu-000 (uppercase letters)

LI-0 00 (lowercase letters)
e [r-000000 (titlecase letters)
e Lm-0000 (modifier letters)

e Lo-000000O (other letters)

NI-O0O0OD0O0O0 (letter numbers)
* Mn-0O00OD00OD00O0O (nonspacing marks)
* Mc-00O0O0O0O00O0OO (spacing combining marks)

e Nd-100 00 (decimal numbers)

23. 000 (identifiery OO OO0 DO (keyword) 11


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
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e Pc-000000O0O (connector punctuations)
e Other ID Start - PropList.txt 0000 000CO00OOCOO0DOOOOODOOOODODOOODO
e Other_ID_Continue - 0 O
0000000000000 00000 NFKCOOOOOOOOOOoDOooDOooOooO NFKCOOOOOooOo

0000000000000 Unicode41 0000000000 HTMLODOO OO https:/www.dclLhpi.
uni-potsdam.de/home/loewis/table-3131.html D OO0 00O 0O

23.1 00000 (keyword)

0000000000O0O0C00O0 PythonOOOODODO ODDOODQODO (keyword) OO0OOOOOOOOOODOO
gobobobobooooooboobobobobobooobooboobobobobooon:

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

break except in raise

232 00O0O0oo0Oo0O0O (reserved classes of identifiers)

oooo{@ooooooo)oooooooooooooooooOoOoooOoooooooOooOoO0O0O0O0O0O0
ooboooboooooooooboooon:

_x from module import 0O import 000000000000 DOCOOOOOOODOOOOOOO
oooobOoooobOobooonbo _oboooo,000000 pbuiltinsOOOOOOOOOOO
Ooboo0ooo0ooo0ooo0o _ooboooobooooobooooooog mpert OODOOODO
oooo

O0: 00 000000000 (nternationalization) 000 000000;000000000000
Ub00 gettextoooooooono

.« 0000000000 (system-defined) 0000000000 O0OO0O0O000OOO @IO0OOOOOO
o0)ooooooOoOooOOoooO;o000000000o0O0D0 O0OoooOOOb0 OOOO0O0b00O000o
0000 PythonOODOOOOOOOODOOODOOOOOOODOOOOOOOODODOOODODBOOOO
o000000O00O0obOO0bOO0bO0b00 0ob0oD .« 000000DO0DOO0ODOObO0OObOODOoDOO
coobooooboooooooooooo

.+ [00000C0COO0O (class-private) 10 00 O000CO0O0000O0OO0ODOOCOCOOOOOOODOOOCOO
goooooOOo0ooOOoO0oOoOoUooOoOooUoooUOoOo0oodOooOorgboooooogooooo
O00O0OO0O0OOO0OOoOOoDDO 0O0O (identifierd D0 OO0 (name)) DOOOOOOOCOO

12 020 0000


http://www.unicode.org/Public/9.0.0/ucd/PropList.txt
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
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24 0000

0000 ditera) 000000 O00D0OO0OOOOOOOOOODOOOOO

241 00000000 OOOOOO

gogbooboooboobooboboobooboog:

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix sz mpm | myn | wRw | owgn | wgw | oepe

| "Er™ | "Fr" | "ER® | FR" | "rf£" | "rF" | "REW | "RE"
shortstring = "'" shortstringitems "'"™ | '"' shortstringitemx '"'
longstring R mrrrw Jongstringitemx "'''"™ | '"nn' Jongstringitemx '"""!
shortstringitem := shortstringchar | stringescapeseqg
longstringitem n= longstringchar‘| stringescapeseq
shortstringchar = <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq = "\" <any source character>
bytesliteral = bytesprefix (shortbytes | longbytes)
bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes RES "'" shortbytesitem* "'" | '"' shortbytesitemx '™'
longbytes = "rr'w Jongbytesitemx "'''" | twunty Jongbytesitemsx '"""!
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>

goobdoobboouobuoobbuouobuouobboobbobobboUubO stringprefix U
bytesprefix 000000000000 DO0OODDOODDOOODOOOOODOOODOOODOOO (source
characterset) 0 00 0000000000000 O0OOOODOOOCOOOOOOOOO UTF-8O0O00OO O
000000 (encoding declaration) 1000000000

goooooo:0o0o0o0o0000o0oO0b0Co0o0o00ooooooo (Hyoooooooomoooooooo
0000000000000 ooooooooooooooD (o000 0000ggde: triple-quoted
string000000)00000O00O0(\)OOODOOOOOOLOODOOODODOOOODOOODOOODOD
gobooooooooooooboooooooooog

gooboobobo0ooobo 'p'0 'B'O00000O0OOO0ODO0ODO0O str00000O0 bytesOOOO
0000ooooooo00ooooooooO0Oo ASClIO0Oooooooooooon 128000000000

24. 0000 13
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goboooooooooooobooooooon

goboboooboobbooboobbooboobbo '«r0ho00 'rruogobboobboobboobo
O0D;000000000 rawstrings 00 000D0O0O0OO0OOOOOOOOODOOODODOOODOOOO
00000000000 rawDODOOD "\U'D '"\u'OODOOOOODODOODOOOOO Python2.x O
rawunicode 00000 Python3.x 000000000000 00OO0 'ur'000000COCCCOCOCODOO

00000 33000:rawd 00000000 'rb' 00000000 'pbr'00000C0OO0O0OG0OO
ooo

00000 33000:Python2x03x0000000000000OO0OOO0ODOOO0ODOOOOOOOO
unicode 0000 (u'value')OODODOO0DOO0OODOODOO0O0OOOOOO PEP41400000000000

'£' 000 'F"O000C0CO0COOCOC0O00O0O0D0O00000000000C00C0O00 formatted string
literal DO OO0O0OOOO0OO DOODOODOODOODOODO OOOOOOOOOOOOOO '£'0 '
ooboooooooobD 's'O0'w'0b0000oOCcO0O0O0OC0c0O0bOO000DO0O00DO0000 raw O
gogboboooboobobooboobbooboobbooboobbooon

0000000000000000000000000000000000000000000000000
000000000000000000000000000000 (000000000000000000
000)D(@O000O0”0000”00000000000000000000000000'0 "0000
oooo)

'r'000 'rR*O0O00DO00ODOODOOO0O0O0O0OO0OO0ODOODODODOOOOOOODODODODOn
gcoOoOooOoo0oooooooooooooooooooooooO PythonOOOOOOOOOOODOO
gooooobob:

0000000000 |00 oo
\newline 00000000000000000000

\\ 0o0oooooo (\)

\! ooooo (')

\" ooooo (M)

\a ASCIID O OO (BEL)

\b ASCIIOOOOOOO (BS)

\£ ASCIIOOOOOOOO (FF)

\n ASCIIO OO (LF)

\r ASCII OO (CR)

\t ASCII DO OO (TAB)

\v ASCIIODOOO (VT)

\ooo 8000 ooo0 0000 (1,3)
\xhh 16000 hhODODOODO (2.3)

gobbooobooooooooobooobooOooooooooDo:

14 020 0000


https://www.python.org/dev/peps/pep-0414
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gooooobogoono od oo
\N{name} Unicode 0000000 name 00000000 | (4)
\uxxxx 16-bit 00000 xexx DO O OO 5)
\UXXXXXXXX 32-bit 00000 xooxxxx 00000 (6)

oo:
() OO cOooooopoo3o0o08&8ouooonoooooa
)00 cUnDonoooooo200 160000000000 0O0

3 0oo0ooo00ooDoO00oDoO0U0oDO00O0OoO00O0DOoOoU0O0ODODO0DODDODOUDOOOoOooOdg
O00OCOCOOO0O00O00O0O0O0O00OU0UU0UUOUOd UnicodeOOOOOOooQ

(4 00000 3.3000:namealiases* 000000000000 000OOO
G)0ooo 400 l6e0000DOOOOOOO

() 000000000000 DOOD0O000OOO0O0000OO0O0O000O0O0O 8000 16000
oooood

ooocoooooooooooooooooooOoOoOoO0oO0OOoO0DO0DOoDOoOoooOoooOooOooOoOODOOOO0OO
0oooooooooooooooooooo@ooooooooooooooo:-oooooooooDooOO0
oooooooooooooOoooooooooooooooooooooO)0oooooooooooooo
gobooooboooobooooooOooOoooOOo0oobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOoOoOoDbboOonon
ooboooo

0000036000:000000000000000000 DeprecationWarning DO OOOO00O0O
000000000 PythonODOODODOOODOOODODOOODDOO SyntaxError 00O O0OO0O0ODO

raw 0000000 OO0OO0O0O0OOOOO0OOOO0OOOOO0OO0OOOO0OOOOODOOOODOOOODOOO0
000;0000r"\"" 000000000000 0O0DODO0O0DODOOD0OODDOOOODOODOODODOOOOD
O,r"\"0O00O0OD0OO0O0OODO0O0OO0OD (awDOODOOOODOOOOOOODOOOODOOODOOOOODOOD
goooo)ooooooo@ooooooooooooooooooooooooooooo0d)rew O
gboooooooobodboooodooooooooobodbO ooboooboooobooooooboooooon
oobooobooooooboooooooooobOboOoOobOoOooobooOooooOoOoOoOooOoOoOooooboo

242 0000000000 (concatenation)

gooooooooOoOoOooooOOoUoOoOoOoUUoDOO000ODOOO(bo00oOoOOUOOD)ygooboooooo
gooooobooboobobooobboobobuobobuoobo0obobUobobUn "hello" 'world!
0 "helloworld"OOOOOODOOOOOOOOOOOOOODOOOOODOOOOODOOOOOOOOO
gogooboooboobobooboobooboboobooobooboobbooboobbooboon:

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

24. 0000 15
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re.compile (" [A-Za—-z_]" # letter or underscore
"[A-Za-z0-9_]x" # letter, digit or underscore

)

goboooooooooooooboooobooooboooobooooooOooooDOooooDOboOooDboboooon
ooooooooooooooooooOOOOOOoOOO0O0+y00b00o0oooooooooooooooon
gooooooooooooooooooooooooooo00ooooD rawOOOODOODOOOODOO
ooooooono)oooooooooboooooooooooooOoOoooooooOoOooboOooooooon
ooboooooooooon

243 000000oOoOooooooOoOO

oooogs3e000d.

0000000000000 000 formatted string literal 0000 fstring 00000 '£' 000 'F' 00
0000000000000 0O0D0O00O0000O0D0D {(Jo000000000000DO0DOODOOoOOD
0000000000000 U000O00000O000D00O0000O0O00U0ODO0O0U0ODOOOoDUODOOOn
0000oooo0oooooooooooooooog

oooooooooooooOoOoooooOooOoooooooooOOOboO0 (@oOoooDO0raw0O0ODOO
goooooooo)ooooooooobooooooOooOOoOOOOCOOOOOObOOObObObOOobOOOoOoOg:

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

("," conditional_expression | ", """ orexpr)x [","]

| yieldexpression

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

0000000000000 00000O0000D000O00LO0ODOD0OO0DDUOODODDODOUO {Y{rOD
0'}}'0000000000000D00000000000DO0O0O0DO0DO0O0 Y{*0000O0DDOD
0000oooooooooog pythonJ 00 0oooooooOoOODO "' ODD0OODDOODODODOO
0ooooo0ooooD ':'00b000Db000O00DO00O0DO00DODO0O0DOOOObOOODDO '
gooogoog

0o00o0ooooooo0o0ooooooooo0o0oooooooD pythonOODOOOOOOOOODODOO
gboooboooooboocobooboobO0o0ood0boboObOOoOooO0n0oo0On 1ambdaO0OO0O0OO0OO0OO
gooooooooooooooooooooooooooooooooooOoOoo(@oooooooooon
oooooO)yooooooooooooooooOoooOoOoooooOoOoOooooOoooOoOoooOooboOoooon
ooboooboooooooooboOoobooOoooon

gobooooooooboooboooooooooooooooooooooooooooogn s 0o

16 020 0000

n}"
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str() OO "!'r'0O repr () OOOD0OO '"!'a'lO ascii() OODODOOOO

oboo0000dnO format () OOOO0OO0OOOODOOOOOOOOOOOOODOOOODOOOOODOOO
format__() D000OO0O0O0O0OOCDOODOOOOOOOOODOOOOOOOOOOCDOOOOOOOO
gobooobooooboooooboocOooboooobooooooooo

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
obooooooooobooo oboobo bocobooobooobooobooooooobooooboboobooooboobooon
00000000000000000 format) J00000000 ref:0000000000 <formatspec>
goooog.

gobodooboooobooooooooooboooobodooooooooooooooooooooooon
gobooobooooboooooon

goboooboooobooooooooooooooog:

>>> name = "Fred"

>>> f"He said his name is {name!rj}."

"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"

gbooboboooooboboobooooooooooobobooooboobOoboboobooDobomo
gboobooboooobooooooboboooobobooboooboboobooboboobooobob:

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

f"abe {al['x'"]} def" # workaround: use different quoting

oobooobooooooOooooboOooooOoooooOon:

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

gobboooobooooboooooobocoooOooooboOoobooooooOooOoOoOboOoOooOoboOoooboo

>>> newline = ord('\n'")

>>> f"newline: {newline}"

'newline: 10'

0000000000000 0000000000000000000000O0 doestring0 000000000
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>>> def foo():

f"Not a docstring"

>>> foo. doc is None

True

0000000000 0Do00O0 PythonOOOOODO PEP4SO 0000 OO0OODOOOODOOOOO
Uo0ob0obob0obo0ooooogn str.format () DO0O0OOO0OODOODO

244 000000

00000000 3000000000 (intege)d 000000 (floating point number)d O O (imaginary
numbers) 10000000000 OCOO0ODOCOO@EUODOOOOODOOO0ODOOOODOO)O

gooooUo0ooU0oU0ooU0oUoOO00oOU0DOoUDOo0O0UOD;-100D00DC00DUDUODOOUOOOO
(unary operator) ' 00000 1000000000000

245 000000

gogboboooboobbooboobboob:

integer n= decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"1 digit)* | "0"+ (["."] "O0")x
bininteger = "0" ("b" ‘ "B") ([" "] bindigit)+

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

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

nonzerodigit = "ir.LL"on

digit = mgm. .. mgm

bindigit = "o | "1

octdigit = mgn,, mgw

hexdigit = digit | - | "A"..."E"

gogbobooboobbooboobbooboobobooboobbooboboobbooboo

gobbodooobooooboooooooOoooOoo0oobooobooooooooooOoOoOobOoOOoOooboOooon
0o0oooooooooooooooooooooooOoOoOo0OOoCoooo000 100000000 ox0OO
oooooooooo 10000000000

o000 opDOO0OO00OO0DOODO00O0D0OOCOOO0O0O0O0OPythonOOODODO 3.000000000C
goobobobobooooooboobobobobo

ggobooboobbooboon:

18 020 0000
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7 2147483647 00177 0p100110111
3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

gobooo36000:00000000000000000D000DO0O0O0ODODOOODODOODOOOO

246 000D O0ODOOOOO

gogbobooboobbooboobbooboooDoo:

floatnumber = pointfloat | exponentfloat
pointfloat = [digitpart] fraction | digitpart "."
exponentfloat = (digitpart | pointfloat) exponent
digitpart = digit (["-"] digit)

fraction = "." digitpart

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

ooooo0oooO0o0oooo 10000000000 00000000077e010000000000077e10
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
goboooboooooooooooooooooon

ooboooooooooooobooooo:

3.14 10. .001 1el00 3.14e-10 0e0 3.14_15_93

oooOoo36000:0000000000000000O0DOO00O0ODOOO0OOOOODODOOOODODOO

24.7 00O (imaginary) 0 0 OO

gobooooooooooooboOooboooon:

imagnumber = (floatnumber | digitpart) ("3" | "J")

gooooooooooooboooO0OOOOOOOODOOOOOOOODOOOOOOOOOOODOOOOO
goooooooooooooboobooooooooooooooooobooooooboboooboboooooD
(3+4j) 000O0O0O0O0OCOO0ODOCOO0OOCOO0OOOOOOOOOO0OOOODOOOOOOOOODOOO0:

3.145  10.3 1075 .0013  1el003  3.14e-103  3.14_15_93]
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25 000

goboobooooboooo:

+ - * * % / // % @
<< >> & - -
< > <= >= == | =

2.6 0000 (delimiter)

gboboobooboboobboobooboboob:

4 ’ @ = ->
+= -= *= /= //= &= @=
&= |= "= >>= <<= * =

0000000000 0ooU0oOU0oUoO0o0o0oo0oOoUoOU0UDO0D0U0O0OOUDUODODOOOODOO
OO0 (ellipsis) 0000000000 DOO0D0O0O0OO0OODOO0O0OO0ODODOOOOO (augmented assignment
operator) 00 0000000000000 00O0O0OO0OOOOOOO

0000000 ASClI0DO000O00o0ooDo0oo0ooo0ooooooDooo0oo0ooooDoood
gooooooooboooDo:

0000000 ASCHOOOO0OPython OO0 D0 O00OO0O00O0O00DO0ODOODOOOOOOOOOOOOO
gboooooooboboboboooog:

oo

20 020 0000




21

0 30

HRERERERNRN

31 0000000000000

Python 0O OO0 000000 (objec) DOODDODD0O0OO000DO0O0O000OO0OPythonDO0O0O0OOOOO
joooo0ooooboo0o0oooo0o0o0oodUooDoO0o0U0oDo0Uo0oDoDO0@E@WUUoDoDOooooooDooon
000000000000 00000000000000000O0: VonNeumann O ?0000000000
00000: stored program computer” D 000 O0O00O0O0O0O)

00000000000 Gdentity)yD00O000000000 OO0 O0O0O0OO0OO0O0OOOOOODOODOOO
goooooooooooooooooooooooooooooooo0 ’iss000020000000
gobooooooooon id(y ogbooooooooooooooon

CPython implementation detail: CPython 0 0 0 id(x) 0 x 0000000000000 OO0OOOOO
gogd

0000000000000 0DoDo0ooOooogoD (0:1len() ODODODODDOOH)ODODDODOOODOO
00000DOO0O0b0Db0O type()y OOOOODOOOODOO(@MUODOODOOOOOO)ODOOOODOODO
0000000000000 (ype)DOOO0ODODOOO

00000000000 0000000000000 000000000000000000 mutable 0O
000000000000 00000000000000 immutable 000000 (mutable 00000000
0000000000 immutable 0 0000000000000 0000O0OO0O0O0O0O0O0OOOO0OOOOO
00000000000 000000000000000000000000000000000 immutable
J000ooooooooooooDoodimmutable 000 000000000000 0O0O0O0OOCOOOOO0O
0000000)OUOODOO0O0O0Omutable 00 0000000000000 O00O0O0O0OOOOOOOOOOO
0000000000000 immutable 0 Odict O list 0 mutable O O O

oooooO00ooOoO00ooDOo000OO0000O00;00000000000000A0 (unreachable) 000
000000000000 (garbage-collection) 10 0000000000000 O000O0O0O0O0OOOOOO
gooooooooboooobooobbou —0obOO00obOooboobOboOobboOoboooooooOoooDoooon
gobooooooooooooooDo

«l godooooooooooooo0O0o0000wpe0 00000000000 000000000 O0O0OOCOOOOOOOOO
goooooooooOoOOOOOO0OO0OO000O000O0O0O0O0bOOO
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CPython implementation detail: 0 0 0 CPython DO 0O OO0 OO0 (reference-counting) 00000 OO
00@ooU0oooo0)0o0oUoU0o0oUOU0Oo000O0O000D0O0OO00DO0UO0ODOUOOoDooOoUoOO
gogoooobooboooooboobooobooboobbooboob bbb booboob o
0o0o0oU0oO0oO0oU0oO0oOoUo0oOOoUO0oO0oUO0Oo0o0O0Oo0oOOUOo0oooOUooooUoo
000 gecO0000D0OOCO0DOO0O0ODODO CPythonOOOODOODOOOOOOOOODOCPythonOD OO
o0oo0o0ooU0o0oO0o0oO0bOO0o0DO0LO0O0O0O00DO0O00O0O0oDO0OOOoOooOUoOO
000000 (@UOoUo0oOoUoUOoOoUDOoOoUoDOO)HO

gooboboboboooooooobooobobobobooobooooobooboboboboboboooon
00000000000000000 ’try...except’ 0000000000 O0O0OOOOOODOOODOO
gobobooobooboooboo

0000000000000 000000000000000 00 (external) 17> 00000000000OO
gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
00 cleose() D0OO0O0O00O0D0OOOO0OODOOOOOOODOOOOOOOOCcoseddO0ODOOOOOODO
00000000000 try...finally’ 000 'with’ 0O00000OOCCOCCOCO

goooobo00oo0ooobOoooo0oooOooobo0oooOo;,0b000 0000 (container) DODODOOODO
gooboobobobooooooooooboobobobooobobooboobDoboboboboboboooo
gooooooboobooooboobooobobooboobboobuoobbooboobbooboobo
gooooobgobgoooobooboobooobobobooobobobos,obobooobboobOoDbon
ggoooooooobobooooooooooooobobobbbbboooooooooooboobbbobobobo
goooooo0O@booboobOo)yooooooooOooOooOo0obO0ooOO0obOobDOobDOoboDoooOoOooOoo
goobobobobooooobooboboboboboooooboobobobobooo

gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
goboooobooooooooooobo:0cob0oo0obooOo0OoboOobOboOobboOoboboooooooOooooboon
goboooooooooooooboooooOobo0ooboOo0ooobooOooooOoooooDOooooDoOooDbobooon
oooooooooooooOooboobobba=1; b=100000a0bpb00 100000000000

goooooboobboooobboooooobobbooobobbbooooobbboboooo ¢ =115 d =
(poobobbd cO0dOb00Ob0OO0bOOobOO0ObOODbDODObOOOOOOODODODOODOODOODbDODODODbDOn
0000o0000ddd (e =d = [100000 c0dO000000000000000000)

32000000

000 PythonOODOOODODOOOODOO0ODODOODO@MOOOODOOCOJaval 00 O0O0O0O0OODOODOOO
0)0O00oO00o0oo0o0oo0o0o0o0000000000000000000000(@ooooooooooon
ooo0oooo0)0000o000000000000000000000000000000O000 Python
goboooobooooooOoooobboOooboOoOoOoooOoOoooDo

00000000000 00000 0000 (special attributey 00 00000000000000000O
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gobooobooooboooooobooo

None 0UO0O0O0OOOO0OOOUOOUOOOOUOOOUOOOUOODOOUOOUOOUOOUDOOUDOOUDOO

22 030000000
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000000000000 NoneOOOOODOOODODOODOODOOODODOODOOOOOOOOOO
000000000000 0000000000000000 NonedOODOOO NonedOO (truth
value) 0 O (false) D O O

Notimplemented 000000000000 O0O0O000000000OO0OOOOONONONOONONOOOOO0O
00000000000000000 NotImplemented0OOOOOOOOOOOOOOOOOO
00000000 (rich comparison) ] 0000000000000 0000000000000000
00000000000 000@E000000000000000000000N0N0oonoooon
0000000000)0000 (rue) 000

0 OO implementing-the-arithmetic-operations 0 0 00000000

Elipsis 00000000000 OOOU0OO0OU0OOO0OOOOODOOOUOOOUOOOOOOOUOO
O00o0o0o0o0o0oooOoOo ...00000000 Ellipsis00000000000O0DOOO (true)
ooo

numbers.Number UO0O0000000000O00O0CO0O0O0O0OO0OOO0OOOOOOOODOODOOOOO
gboboooboobobooboooooboboooobOo,0boobobobooobobobDobbooDbo
O0O0000O0OPythonOOODOOOOOODOOODOOOOOODOODOOOODOODOOOODOODOO
gbooooooboboboboooooboooboobobobooboooobog

PythonOOOOOOOOOOOODOOOODODOOODOOOOO:

numbers.Integral (00) 0000000 (QOO0OO0ODO0OOD)0D00DO0O0O0OOOOOOOO

gooooboooon
ooog2000o0og:
00 (int)

ooooooooooooooooooooo@obo)oooOoOOOODOOODODOODODOO
o00o0ooo0oooo0o0o200000000000000000000O0DOO000O0ODO
0oooooooooooooooo2000000000000000

0000 (bool) 0000 Falsed TrueOO0OO0OOOFalsed TrueD0D D 2000000
gojododooooooooooooooooboobobbobbbbbbbobobooobooo
00000 o0 1 0000000000000 0D000000C000000000o0Oo0o0On
"False" OOO "True"OOOOOOOODOOOOO

goooooboobobooboobbooboobbooboobDboobboobbooboo
goobooboboboooooon

numbers.Real (float) (00) ODO0O0O0OO0OD0OODOOOOOOODODOOOOODOOOOOOOOOO

0o0o00oooooooooooooooOoOOOooOoOoOoO0o0oooooocO Javab0nononOOnO
OO0O0o00oC0OPythonODOOOODOOOOOOOOOOOOODOOOODOODOOOOOOOOOO
gobooobooooooocoOobo0ooobocOoobooOoOoOoOoOOoOoOoOOoOoOobObOOoOobOoOoOo
Python 0O 000000000 0000000000000000000O0O0O0O0O0O020000
gobooobooooooooobo0ooooooooon

numbers.Complex (complex) 0000000000000 00000000000O0O0O0O?20

3.2. 00000 23



The Python Language Reference, 0 0 00O 3.6.9

gobooobooooooooobodooboooobooooooooooooobooooonoa
UzO00OOOOODOOOOOOOOOOOOO0ODOOO0O00 z.realOO0O z.imagOdOOOOO
goboooo

000000 (sequence) ODO0UO0O0OUOOOUOOO (orderedsety 00000000000 OOOOOO
OO0oo00o0ooDboooOo0ooDboboO0nD 1len() DOODOOOODOODOOOODOODOOODOOO
ooooenOOOCOODOOOOOOL,.,n-100000000000000 «000i0 afi] 00
ooooo

000000000000 (sliee)D000O00ODO0O0O:al1:31 00000 i<=k<,j000000
00 «000000000000000000000000000O0O0O0O0O0O0O0O0O0O0O0O0O00O0O0
ogooooooooooOoOoOoOoOboOoOooOOObOOoObOOOOOoOOOOOoOOOOOOOOOnOOn
oooooooboooooo

O00000000000000 0000 (step)’ 0000000 000000 (extended slice)” OO
O0O000000:ali:3:k1 00 x =1 + n+k,n>=000 i<=x<j00000000000
x0ooood e00oooooooooogd

gobooboobboobooboooboobooboboobg:

0000000000 (immutablesequence) 000000000000 OODOOODOODOOOOO
Jdoo0oo0o0ooDo0oo0oo0oo0o(@oooooUooDoUoDoUoDooDoOood
gooboboobobooooooooooboboboboboobooooobooboboboboo
gooboboboooo,obbboobbbooobbbooobobooobbbooobboboo
goobobobooooooooo)

goboooobooboobboobd:

0000 (string) 0000 Unicodke 0000000000 D0O0OO0DODO0OODOODODOOOODO
00000000 u+0000 - U+10FFFFOOO0OOODOODOOOOOODOOOPython O
char 00000000000 O00O0O0000O0O0OOOOOOO0OO0OOI”P000000
00000000000 00000D0O00000000 ord() OOOODOOO O- 10FFFF
gbobobooooobobobobobobd che()y b 0 - 10FFFPEOOOOOOOO
0000 10000000000DOstr.encode() OO000OO0O0OO0OOOOOOODOOO
b0 strd bytesOUOUOOO0OO00O0O0O00DO00O0O0O0DO0ODOO0ODbytes.decode () O
uoboooboooooooooood

0000 (uple) DOODOODUDOOOO0O PythonODOODOUOODOUOOODOUOOODOOOO
boooooooooooooboooooobooobooobooooboO0obOobOoboOobOoDbOoon
(000 singleton’) 0000000000000 O0O0O0OOOOOO0O0OO(@MOODOOO
goboooooooooboooobooooooooooooooooooooooooooon
ooooooooo)oooooooOOOOOOOCOOOOOOOOODODOBO

bytes bytes 000000000 DOODO0ODODOO 8bitODO0OD0DO 0<=x<25600000
000000000 (b'abc'O000O)bytesOOOODOOOOODO bytes() OOODODO
OO00O0 bytesDOOOODDOODOOODOODOOOODO bytesDODOOOODO decode() O
ooboooooooooboobooobooooo
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00000000000 (mutablesequence) OOO0O0D0OOD0OOD0OO0OOOOOOOOOOOODOO
goboooboooooooooboobobooooboooooobOooooOboOooboboOooobooOoo
000000000 del(deleteyD0000O0O0OOOOOODOODODODDOO

Python 0000000000000 O0O0O0O0O0O0O0OOOOOOOODOOOOODO:

0000 (isty OOO0O0OO0DDO0O0OOO0 PythonODOODOOOOOODOOOODOODOOOOODODO
0ooooooooooooobcoooo(@oo o0 10000000000 O0OOOOO
ooooooooooobooooooon)

00000 bytarrayJOOOOO0ODOOOOOOOOODCOOODODO bytearray() OOO0O
O0000000o000o000ooo0ooo0oo@oo00oo0oooO)d byte
aray D0 0000 bytesOOOODOOOOOOO0OOOODOODOODODOOOOOOO

0000000 array 00 collections 00000000000 O0O0O0O0O0O0OOO0OCOO
oobooooood

000 OoooooooooooOoObooOoOoOOOOO0OOOOOO0OO0OOOOOO0OODOOOOOOOO@O
O0)oOoooooooooooooooOooOoOooOooOoOooOoOoOoOoOoOooO0OooOoooOboOooOoO
len() OOO0O0OOOOOOOOODOOODOOOODOOOODOOOODOOOOOOOODOOOD
coooboocooobooooooOooOoOooOooO0oOoObOO0oOobOOoOoOoOoOOOoODObOOb0ObOOOOooon

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
I o o o s Y R Y 0
00000000 100000000ooooooDgoooon

ooo200000000000000:

000 OO0000O0OO00000000 set() DOO0OO0O0ODOO0OO0O0O0O0O0000 add() 0000
ooboooboooooooooon

Frozensetl 00000000 0O0OODOO frozenset() 000000000 ODOOODODOO
00 frozenset 0000000000 (hashabley D0O0D0OO0O0O0O0O0O0O0O0O0O0ODOOOCOCOOO
ooboOooooooooon

0000oo (mapping) 0000000 0O0OO0OOODOOOOOOOOOOOOOOOOOOOOOOOO
gobooboobbd alkl]O0 kOQDOOODOODLOODOO abbOOobOoOobD,bOo0bOO
Ub00b0b0ob0obobooodobd dez000DODOODOODODOOOODOOOOOO 1en() 0O
gobooboooboooboooo

Python 0O O0O0O0O00000000000000000000O0O0O0O0O0OAO:

000 (dictonary) 00O0O0OO0OOO0O0OO0OOOO0OOODOOOOOOOOODOOOOOOOOOO
00 keyOOOOODOOOOOOOOOOOOOOODOODOOOOOOOOOOOOOOO
gooboobobooboobobobooboooooooboooboooboobooboboobooooooo
gobooobooooooocoOobo0ooobocOoobooOoOoOoOoOOoOoOoOOoOoOobObOOoOobOoOoOo
0oooooooo:oooooooooooo(@oo 1011.000000000D000D0O0O0
goboooboooooooooboooo

000000o0O0o0oD;000 {...}00000D00O0@@OUOOD ODODOODOOOO)O
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0000000 dom.ndbm O dbm.gnu 0 collectionsO000000OOOOOOODOO0O
gooboobobooooooag

0000000 (callable type)

0000000 (user-defined function)

00000000 @ooD (ah)pDO0)ODODDODOODOODODOOOO:

gobooboobooboboobooboboobooobo

o000 @oUoDo0oo)H)oooo0o0O00 (formal parameter) D00 0000000000O0000O
goboooobooobooon

oooo:

oo od

_doc__ oooooOooooOoOoDboOoOoooboOooboooo cooood
Jddddoooodd Nonedddoooooonono
ooopoooo

__name.__ ooooooo oooood

__qualname__ 000 qualified name O O gooooo
ooooo330004d.

_module__ goddddooooooooooooobobooobon googogo
00000000 NoneOOOOOO

_defaults__ ooooOoOo0ooOo0oOobDoO0OobooOoOoboooooo cooood
goddddooooooooooooobobooobon
None OO OODO

__code__ ooooooooOoOoOobDoO0OoboboOoOooboooooo ooooogd
gogd

_globals__ doo0oooooopooooooboo @ooo)yogo — goodooo
oooooOoooOooOooDbDOoOoOobooOoooooooo
goddddoooououoooo

_dict__ ddddoooooooooobooboboboooboboo goooogo
oooooo

__closure__ NoneUODOOOOOOOOODO(MOOODOOO)D |ODOOOO
00000000D0000og (celhboboooooog
googgo

_annotations_. | 0O00O0O0O0D0OO0OOOOCOODOOOODOOOOO ooooogd
O00D0O0O000O0C00DOOO0O0O0ODOd "return'!
gododoooooooo

__kwdefaults__ gddddooooooooooooooooobon googooo
od

gobooooooooooocoobooooobobooobooOoooOooooOoboOooobOboOooooboo

goobobobooboooooooobooboboboboboobooooooboooboboboboon
goobboooobbooobbooobobboobD getO set0O000OOO0O0ODDOOOO
gobobooboooboooobooboobuoobodbboobbobobooboobooboo
gooboboboboooooboobobobo
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oooooo0ooo0ooU0oooooo0ooOo0oooOoooooOoobO0ooOO0O; 000000
(internal type) 0000 00O0OO0OOOCOOOOOO

oooobodoobooo bOoooooooobOooOoooOoOobooOooooOooOoOooOOoOoobObOoon
oooooooooooo@oooooooooO)boobooon

00000000000 : _self__0000D0O0O0O0OOO0DOOODOODO __func._OOD0OO
00db0Od0; _doc__O0D0ODOODODODOODODOOOOODO (-func__._doc__O00)0O
O; _name__ 00000000 (..func__.._name__0O000)00; _module__ 00000000
g0bDO0000O000O0O0O00ODOOoO00ODbOO0O0ODO NonedODOOO

gooo0ooOoooobo0obooboooboobOoobooooo(@uooboooooobooo)o
ooooooboo

ooooooOo@ooooooooooooooooboOoooooboOo)boboooobooboobooooon
goboooboooooooooboOoobooooobooooooboooooOooOooboboOooobooOoo
gobooooooooobooooboooo

goboooboooooooooboOoobooooobooooooboooooOooOooboboOooobooOoo
go0o0o0oD0o0ooo0oo0o0bobo0oooOon _self__00000D0OODOOOOOOODDOO
o00o0oooooooo0ooon0 (pound)DOOOO0O0O0O0O0O0O0DOO _func__O0O000O0O
ogobooooooono

gobooobooooooooOobo0oOoboocooboooOoOoOOoOoOoOboOoobOboOoobooOoOoo
goboooooooooooobooobooooobooooooboooooboooboboOoooboooo
oobo func._O0000000O0O0OO0O0COO0OOOCOO0DOOO0OO func__0OO0O0OOO

g oooobooboboobobobbbbbbbbboboo0oooUoUuUuUgo
gooooo0oobO0o0obO0o0obUobbg _self__0000O0D0O0OD0OO0ODOO _func_OOOO
gogboooboobbooboobbooboo

goooboOo0ooO0oDOoO0CoO0OoOoOodDoOoOoO0ooO0DbOOn0g (-func)OnDOoOOOO
o00o0o000oooO0ooO00000 (wself)000D0O0O0O0OCOO0OOCOOOOODOOOOO
coboDbD £ bb0000000O0 xO0cbhboooooooboDD x.f(1yoooODODO
C.f(x, I)UOoooooooaod

gooobooboboboobuoobooboooboobobooboob0obOo0bOon self
go0doOoooO >oo000ogo0o”’000000000o0o0OD0On x.£(1) O Cc.£(1)
gobooooboobbobobg £00b0 £,y bgbbooboooo

goboooboooooooooboooboooooboooooooooobooooboOoooboooo
gobooobooooooooobodobooooboooooooooooooboooooonoa
goboooboooooooooboOoboboooobooooobOoOoOoOoOooboboOoooboooOoo
oooooooooooooo;0oo0gooooooooogooo@ooooooooooon
ooooooooo)oooooOoooo0ooooooOooooOoOooooooOooOoboboOoooooon
gooooooooobooobooooooooooooooo;boobooobobooobobooooo
gobooooooood

00000000 (generator function) yieldO (vield D 0000 D0)00000000000OO
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b oboobooooooboooboobooboooooooooooooooooooooonoag
booobOooocobOoO0obocobOo0oboOobo0o0O0:-000000 iterator._next__() O
gbobobobob yielddbOOoOOoO0OO0OO0OO0OOD0OO0ODODOODODODOOOODO return
U0b000000000000000 stopIteration000000O0O0OO0O0O0O0OOOOOOO
gobooooooooooog

0000000 (coroutine function) async def 0000000000000 00OO0OO0 OOOO
000 (coroutine function) 00 0000000000000 0D0OOODOQOO coroutined 0000
O000000000000000 async withl async for0O0O0000O awaitOOO0O
gopboooooogooooopoobo obooooooooo

00000000000 (asynchronous generator function) async def 000000 O0OO
yieldOOOO0OOO0OOOOO0OQCOOO asynchronous generator function 0 0 000000
oooooooo0oooo0o00oooOo0o00ooOo0O00ooO000oOoO000ooo0o0o0ooDo0On
O async for0000000000000O0OOOOO

000000000 aiterator._,anext__ () D000 0O0OODO0OOyieldODOOO0O
0000000000000 :term:"awaitable’000000O0O0O0OCOOOO0OOO
tkeyword: "return 00 0000000COCOO0O0O0000O0ODOADO :exc:‘StopAsynclteration‘
00oo0oooooooooooooooooooooooooooooooon

000000 (built-infunction) 0000000000000 COO0DO0O0O0OO0O0O0OOOOOOOOO
0000 len() Omath.sin() mathOOO0OO0O0O0O0O0OOCCO)0000C0CO0O0000O0C
gooobobboboooooboooooooobobon: _docc_obbbbOOOOOoOODODO
goooooooooboobbbbob0odgd NoneDODDOOO; —mame__gooooOOOO;
_self O NoneOOOOOOOOO(@MOOCOOOODOOOOOODOOOOOO); -module__
gboobobobobooooooobobobobobobooobooboobg None oo O

00000000 (buit-inmethod) 00000000000 OD0OUOOODOOUOOOOOOOOOO
oo cOoooodUooooUoUoooooUooooU0oooodoooooUooooogoon
000000000 aist0000000000000000 alist.append() O0000O00O0O
000000000000 _self_ _Oais 000000000 OODODOODODOO

ugbob oooooooooooobobobobobobbobobbbbboooooooooooooooo
gobooobobobboobdu _new— ()OO0 bOo0bOo0bObObOOO0ObOODbOODROO
gooboboooooboob0obobobOnD cnew— () DODOOOOOOOD init__()DOOO
gogboboooboobbooboobbooooba

ooooooobooo bOoooooooOoOocOoOoDboOoO00b _caz1(¢)0OD0O0OOO0ODOOOO
goboooooooooog

00000 (module) 0 D0OOODO Python DO OOO0DOOOOOOOODO import 00O O0OO
importlib.importmodule () DODOOODO __import__ () DOOODOODOOODOODOOOO
0000 importsystem 0000000000 (import000)000OODOO0OODOOODOODODO
00000 @O00D0O0000000000DOO0 _globals_ _O0OO0OD0OOOOOOOODO)O
gboooboooboobooboobooobooboboboobbo0oboOb0ob0b00obOb00bU0l mex
Om._ dict__["x"]0000OO0ODOOO0OOOOODOOOOOOOOOOODODODODOOODO
O0000000o0O0ooooO0 (oob0obobobooooooooo)o
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cobbOooooooooobO0oO0o0ooooObO0oo0ooob000000dd mex = 10 m.
_dict__["x"] = 1000000

O0O0oD0OO0o(@oboOoDbOoO0)0n: —name__000000ODOOODO; doc._ODOOO0OODODOODO
ogooooOoooOoOoOoOoOoOoOOoOODOOODbOOODbOO NoneOOOOO; _annotations__(O
ooooo)ooooooooooooooooooooooo ooooooooo ooooooo
O;0000oooc0obooooobo0ooooboboO file_0O00O0O0COOODOCOOOOOOOO
ooooooooooooooooooooOoo copooooooooooooooooOooOooo
_file_ 0OO0O0OOO0OO0OO0OOOOOOOO;OD0D00O00O0O0O0O0O0OO0ODOODOODOODODODOO
oooobobooobo booooooooooboboooboooooog

coobooooooog: diet__O000000DO0COO0OOOOOOOOOODOCOOOO

CPython implementation detail: CPython 0 0 0 00 0000000000000 00000000O0O
gobooooooooobgoboboboooooobooooooboboboboboooooboobooDo
gobgooboobbooboobbooboobbooboobbooboobbooboo

0oooogogd0 UooOooUoOoO0ooUOoOoUOUO0 @E@oUODUODoDO)bUooUoUoODOooUooOo
goobooobboobbooobooobbooobbooobbooobbuooobbooon
(lookup) OO OUODOODOOOODODO Cc.x0O C._dict__["x"] 0000000 @OOOOOODOOO
000000 0o0o0DO0o0oU0o0oo0ooO)yooooOo0oOo0ooOUOooDoOooUOooOOoUDoOooOO
0000000 00oooooooooooooooC3000nonoodn (MRO=method resolution
order) 00000000 0OOO00OOOO0DOUOOOOUODOODUOODOOUODDODOUUDOUOODOO
00o0o0oooooo c3MROODOOODOOOOOODOOODOOO23000000000000000
https://www.python.org/download/releases/2.3/mro/ D0 00O 0O O

000 (coooo)ooooooooooooooooooooooooogUooo obooooo
O00 _self_ 000 cOO0O0OCOCO0OO0OO0OO0OOOOOOODOODOODOODOOOOOOOOCOODOOO
cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
000000000000 0O (descriptor) 100 O00OO0DO0DO0O0O0O0O00O0O00O0O0OOOOOOO
Oo0ob0o0ooob _dict._.OO00O0O0O0O0OO0DOOOO0ODOCOODOOOOOOOOODOO

cooboboooboooobooooooooooooooo0ooooooooboo0oooooooon
goooooooopooopoo (oooo)ooooOooOoOOoOOOODOOODbDO (@oOooo)o

O000: _name__0000000O0; _module._ 000000000000 O0O0O0OO0O0O; _dict__
gboboboooboobobobboobds - bases__gbobgoooboboobOoOOOOOOODO
00000000 00DO000; _doc..00OO0OO0OOOODOOODOOOOODOOOODO None
00; __annotations_ (000000)0000000000O0O0OOOCCOOOOO0OOOOOO
oo obobobooo

000000000 (classinstance) 000000000 0O0O0OOODOUOOOO@EOUO)OODOUOOO
cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
cooobooobooooobooooooooooOooboOoOooOooOoobooOooooOoOoOoOooOoOooDbboOooon
oopboboooooboooooooooobobooooooooobooooooboooOoDOoDOoDbOon
OO000000O00b000 _self__000000O0O0O0DOOCODOOOOOCOOCOCOOOOODOOOO
goooooooooooOooOoOoOOOOOOOOOOOOOOODOOOO;00O0OO0”000
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0000000000 O00O (descriptor) 100 OOO0DOO0O0O0O0O0O0O0O0O0O0O00OO0OOOOOOOO
cobooobooooooobOoobonD _diet._O0000D0OO0ODOOOOOCOOOOOOOODOOOO
Oo00oDo0ooDoooDo0oDo0oo0oDooo0o0ogon _getattr__ () OODOOODOOODO
cobooocoobooooooOooOoOoOOoO0oOoOOoOoOobOOoOoOooon

goobooboobbooboobboooboobboooboobboboboobbobobooboo
00000000 __setattr_() 0 _delattr__()00000O00ODOODODODOODODOODOO
goboobogbbooboobbooboobbooboobon

coooboooobooooobooooooOooOoOoObocOoO0OOoOoOobOOoOoOoOoOOoOoOOOOoOoDbOboOonon
oooooooobobooooboooooooobo obooooobo booobboOoooDooo

OO000: _dict__ 00000000 _class._O00000O0O0COOOOCOOO

/lOOODD0O0OO (000000 0O0ODUOOg) fileobjer DOODOO0DOODOODDOOOOODODOOOD

OOOoo0O0O0o0oDO0O0oO00O0b00b0b0O0b0b0O0O0D0O: open() DOOOD0O0O os.popen() O
os.fdopen() JOOODOOODODODODO makefile() OO0 (@QODODDOODOODOODODO
ooooooooooono)d

000000 sys.stdinl sys.stdout 000 sys.stderr 0000000000000 0O0O0O0
gbooooooooobooboboboboooboooobooboboboboboboooooooDo
gbobooooboobooibodb io.TextIOBase U O UODOOOOOOOOOOOOOOOOOOO
gooon

000 (nternaltype) 000000000000 OO0O0O00DO0OO0O0OOOOOOOOOOOOOOOOOO

coooboboooboooooboooooooOoOooOoO0obOooOooOooooOoobooOoOoOoOooObOoOoOobOboOoon
ooobooooooooooo

000000000 0000000000 00000000000 (byte-compiled) D00 00O
Python OO ODOOOOOO0ODOO (bytecodey 0O O0O00OO0O0OD0O0O0O0DOODOOODOODOO
oobobooooooooooOoooOooOooO0ooOoOoOoOoOoOo(@oOooooOoOooooooooooon
oooO0)ooooooooooocoo0oooooooOooooOoOoooooooooOoooooon
gobooooobOobo;0o000boooboooobobooobOoboOoobDOobooobOobooDO
ooooooooooooo(@oooooOooooooooooOo)yoooooooboOooooon
0000000000000 00000oo0o0oooooooooooo@oooocooooDn)
gooooo

000000000 D0d: comame 000 OD0ODODO; coargcount OO OO O (po-
sitional argument) 0 0 0 0; conlocals 00O OODO (OCOOOODO)OOOOODOO
O00; covarnames 000000 0OQCOOCODOODOOOOD (OoOOOOQOoOoOooOoO)
cocellvars U0 0OO0OO0OOOOOOOOODODOOOOODODOOOOOOOODODODLDOOO
O;cofreevars 0000000000 0ODOOOOO0O0O cocodeDOOOOOODOOOO
JoO0D0ODb0O00O0;coconsts 00000000 DOOODODODOOOODODOOOODDOO;
conames U0 000000000 OO0OO0OOO0OOOOOO0OOO; co_filename OOOO
go0b0o0o0obb000obDbOo0o0obobOOn; cofirstlineno 00 OOO0ODOOOODODOO;
colnotab 00O OOD0OOOCOODOOOOOOCOODOODOOOOODOODOOOODOO(M@O
00000000000 DO00OOU0DO0DOOo0OOoODOOn); costacksizedOOO (OOO
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o0000O0000)boo0o0oo0oo0O0o00o0n0;co-flagsOdO0OO0OOOOO0ODOOOOOO
oobooooooono

0000000000 coflagsOODOOOODOODO: 0x04 00000000 *arguments
goboo0ooooboooooboboboooobboooobobo;oxogsoooooono
sxkeywords 00000000 ODOOO0OOODOODOODODOOODOODO;ox20000000
gopbOo0o0oooOooboOoooooooooo

0000 (future feature) 0 0 (from __future__ import division)OdOODO co_flags O
0000000000000 ooooooooooooooooooDoon
goooo:oxz00000000000000000O0O00O0ODO0ODOODODDOODODODODOODOOOO0O
O00;000000000 PythonOODO 0Ox10000O oxl0000O0OOOOOOODODOOOO

coflags U0 0O0O0ODOOODOOOODOODOODDOODLOODDOODOO

bobOob0oo0ooobocooobOobO0DbOobDn coconstsOOO0OOOOOOOOOOOO
gobooobbobbooboobooboobbobobooboobo0obUo0obDbO None
gooog

0000 (frame) D0O0O0O00 0000000000000 O0O00OO (execution frame) 000000
goboOo0oooOoOo0oooO0OoDOo0oOooooOoooDoboOo(@oooHo

00000000000: fhack0D0000D00O0O0OO0OOD(@QUODOODOODO)OODODO
000000000000 NonelO O fcodeODODOOOOODOOODOODOOODOODOO
gobO0oo00; fllocalsODOO0OD0OO0OOO0OOOO0ODOODOOODO; fglobalsUOOOOO
00000000; fbuiltins000000 (PythonOOO)OODOOODODO; f.lasti OO
gooooooO@ooo00ooo0o0booOoUooooooooooopooo)ooo

00000000000: ftraceOONoneJOOOOOODDOOOOOOODOOOOOOOOO
Jooodoo(@ooboooogoo) filineno000000D0DOO0OOODOOODODOO —O
00000 (trace function) 000000000000 ODO0O0OOOOOOOOOOOO (@©OO
0000000000000 O0)YoUuoooOoO ffileno0000O0O00OOOOOOOOO (Set
NextStatement 0 00 O0)0 0000000

gobboooboobboobooboboooboobn:

frame.clear ()
g0o0oooO0oO00o0O0oO00obOO0bO0obO0bO0bO0bDO0bOO0bODOobODObDODOoDOoooOoo
0000000000000 00oooo0oooo00oDoo0oo0oooooooooooon
gooo0ooOo0oDOoO0ooOOoU0OOoO0OOoUODOOoUODbDOUOODUObOOObDO (MuUoDoOoo
000000000 ooooooooooooooo)o

0000000000000 RuntimeError 00000000
ooooo 34000,

0000000 (fraceback) 0D 0D 0O0O0 00000000000 O0O0OODOOOOODOOOOO
goobobobobooooooooooboboboboboobooooobooboboboboo
gobboooboobbooboobbooboobobooboobboobboobbooboo
goooooboobbooboobbooboobboobuoobDboobboobbooboo
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ooooooooobo ¢y ODODOD)DODODOO0OODO sys.excoinfo() OOOOOOO
godboooo0Oo0oOoOboOoOoog0oOOoooDOoDO0DO0ODO0ODbDO0ObOO0bDOOoboOoooooodg
(0ooo0ooOoO)DoDO0DDO0DU0ODO0D0ODO00D0ODO000OO0O0; 0000000000000 00
000000 sys.last tracebackO00O00O0OOOOOOOOO

00000000000: tbnext 00000000000 (@QUODOODOOOOODOODODO
000)000C0000C000O00ODO0DOO0ODO0O0000 NoneODOOODO;tbh-frame DO OO
gbobobobobobobobOobOstblineno 0000000000000 tb-lasti
goooboobgobooboboboooboboboooboboobooboobooD ery0Oooo
goobbbooobDO exceptUD finally OOO0OO0D0DOO0OO0DODOOOO0OODODOOOO
goboooobooboooboboon

0000 (slice)D00000 0O0OO00UODOOOODOO _getitem () 000000O0ODOOOO
goobobobobooooobobuob0obOobobbinD slice()y bOOOOOODODO

gbooobodboboof:start 00000 stop 00000 step 00000000000
goobobobod NonebgbobOobooooooobOobODbDObDOOOOO

goboboooboobboobooboboooboobo:

slice.indices (self, length)
000000000 00000 length0OO0ODOO0ODOODOODOOO length0OOODOODO
0000000000000 0000000000000D0o00O0o0DoooO0o0ooooOO 30
goobobboooobbbog;bodd start 000 stop 000000 OOOstep 000
goddddoooooooooooooobobobobbobbobooododddooooogo
00o0o0ooOooooooooooo

000000 (staticmethod) DOOODOOO0 O0O0OO0O0OO0OO0OOOODOOOO0ODOOOOOODOOOOOO
goboooboooooooooboOoboboooobooooobOoOoOoOoOooboboOoooboooOoo
goboooooooooooobo0oooooooooooobDooooOboooDboboOoooooOoo
gobooobooooooocoOobo0ooobocOoobooOoOoOoOoOOoOoOoOOoOoOobObOOoOobOoOoOo
gobooooooooooooboooboooooboooooobooooobooboOoobobooooboooo
goboooooooooooobodoobooooboooooooooooooboOoooonoag
ugbobdobdobooooboobobdubdabdl staticmethod() ODOOODOODOO

goboooooooobdob boboboooobooobooboobOobOobOobOobobooobOobooDbo
gobboooboobbooboobbooboobobooboobbooboobbooboo
goooooboobbooboobbooboobboobooboboobboobbooboo
07000000000 (user-defined method)” 00D O0U0OO0OOOOOOOOOODOOOODO
gbob0bo0ob0oO0Dbdibg classmethod () DODOOOOODO

33 0000000

gooooO0ooOoO0o0oO0oO0O0OoOoO0oOoOooOooooOoOO0 (oooooOoDOOOOOOODOOOOO)OO
0000000000 0DoO00DOOPythonO0OOOOOODOOO (operator overloading) D 0 00 00O
goooooooooooOooOO0O0O0O0O0O00O000D0U0D0D0DDooooooOoOoOoO000o0ooOoo
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O _getitem_() 0000000000000 O00000 xOOOOOOOOOOOOOODOOOOOOO
x[i] O type(x) ._getitem__(x, 1) 000000000000 COOCOOOCOOOOOOOCOO
00000000000oooooooooo0 (@O000 AttributeError O TypeError)O0O0O0O
gooo

O000000 NoneOOOOOOOOOOODODOOOODOOOOODOOOOOOOOOOOOOOOODOO
000 __iter_() O NoneOOOOOOODOODOOOOOODOOOODOOODODODOOODODOOODOOOOO
iter () 000000 (,,getitem,,()I]IZIDIZI[II:JIZI[]I])TypeErrorlZl[II]I:IDI:I[I*2

gobooooooobooooooOooOooOOoOoOobOOo0oOobOOoOoobooOoOooOoOOoOoOOOOoOoDbOboOonon
gobooboooooobooooooooboobooobooooooobooobobobobooOoobooboobooooDbOon
oooooooO0O0O0000000000oooooooo wW3cooooooooooooooooooo
NodeList 0O0O0O0000000O00O00O00OO)

331 000oooooooo

object._new__ (cls[, ])
000 ¢s000000000000OO0O0OO0OOO0O0O0OO _new._()0000OO0OO QOO
0000000000000 000000000000000000000000o0oO)yooooao
Joooooooooooobobbobobbbobobobodddddoooooooooooooboobon
00000 (@UU0oooooO0)oo0o0o00d _new_() 00000000000 OOOOOOO
000 @O0 cdsODODOO0ODOOH)YODODODODOODOODOO

cooooOOOOOOOOO0OO0OO0OO0OO0O00O00000OO0OObOOO0OD0D0 super() .-new—_(cls(,
...)yboobooboobobobobobobo -new—()O0OO0OO0OO0OO0OOOOOOOOOOOOOO
gbooooooboobobobooooooo

_new__ ()0 cs0000000D00O0ODO0ODO0O _init__(self([, ...])0000000O0O0OO
OO0 _init_()0000D0DOODDOODOODselfCOCO000O0OCOCODOOODOOOOOOOOOO
U _new_()00000D0OO0ODOOOODOODO

_new__ ()0 s000000000000O00OOO00OOODOO __init_()0000D0O0OOOOO
oooo

_new__()O00O0OCOOOOOOOOOO Gunt,str,tuple 0 0) 00000000 OODOOODOOODOO
gobooboobbooboobbooobooboooboobbooboboobobobbooboo
gboooooooooogo

object._init__ (self[, ])
ooooooo (wnew.—() DO00OO0)0OO0OO0OOOOOOOOOODODOOODODOOOOOOOOO
gobobboooboooobooobboobboooboobobooobboobboooboboo
_init__()000000D000O00O0O0O0O00 _init() 00000000000 __init_()0O
00000000o00o0o00o0o0oU0OU0oO0oULO0oO0oULO0Oo0oUO0O0oUOUOoOooDoOUOO
goboobodbDbd super() .-.init__([args...]) O

*2 __hash__(), -iter__ (), _-reversed-_(), -—.contains__ () OO0O0O0O0O0O0OOOOOOOOOOODOOO;0000000
00 TypeError 0000000000000 OO0OO NoneOOOOOOOOODOODOOODOOODOOODODODOO
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_new__ ()0 __init__()O00000000DOOO0OOOQO (cnew——() OO000O __init__() 0O
Oooooooooon0)onon0 _init._() 000 NoneOOOOOOODOOOO;0000000
Ubo0ob000 TypeError 000000000000

object._del__(self)

0000000000000 0o0o0o0oDo0oDoo0oU0oU0ooDo @oooooooon)
gbooobobobobobooboobuobobn - delo()booboobooboboboobobobo
_del__()0O00bO0000C0O0OO0OOOO0 _del__()UbO0OO0ODOOO0ODOODOOOOODOOOO
gboooooooobobobooooooooobobobooo

_del__()0oobbooobooboobboobooboboobooboobbbbooboobo
o(@ooooooobo)boooooooooooooooD oo ooboooDo0oDbooooDoooo
00000000000 _del__()000000O0O0O0O0COODOODOOO;000 CPython OO
gbooooooobooboboboon

goobbboooooobbboooobbbboooon _de1o(¢)boooobbbOOOO
gooooood

OO0: del xO000 x..del__() 00000000 —OOO xOOOOOOOO1O0DODODOO
OxOO00O0OO0O0OO0OOoODOODOOOOOOOOOOOOCOO

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.
go:

gcOOOOOOOOODOOOO

gd: 0000 _del__()0D0O0O000O0OODOOOO0ODODDODOOODODODOOOODLDDDOOO
0000000000 sys.stderr00000000O00O0O0O0O0ODO

 _del__()0000000O0O0O0O0O0O0O0O0COOOOOCOCOOOOOOOCOOOO

Oob0b0O0o0odb_del()0O0O000DOOOO0OOOCOODOOOODOOOOOOOOO
00000000000 00O0b0O0b0_del__()0O0O0OO0OOOOODOOOOODOODO
cooobooooboooobooooOooOooOoooon

e _del__()U0O0O0O0OO0OO0O0ODOODOOOODODOOOODODOOOODODODOOO
gboooooobooboboooooooooboooooboobobobboboboon
00000 NoneOOODOOOOOODOOOOOOPythonOO0OO0OOOOOOOODO
gbooooooboboboooboooboobobobobooooobooboboboon
gbobooboobobomoooobooooboobobooobobobooobDoDboo
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goboobodboooboobuoobbooboobboobobobooboobbooo
Ub0ob00d_del_()000O0O0UobOO0obOOobDObObObOOOOOn

object._repr__(self)
repr () 0000000000000 0O0O0O0O0O0O0O0OO0O0O0OO0O0 (official) 00000000
gooooOoOooO0oo (Uooooooooooo)oooUoooOoooOooo0ooooooooo
OO0 Python 0O OD0OODOD0OOO0DODO0ODODODOOODODOO<...some useful description.
..>0000000000000O00O00000DOOCOO000OOOOO00O0DOODOO0O0OODOOD
O _repr_()0000000 _str_()000000O0ODOOODOOOOOOOOOOOOOOOOO
00 (nformal)0 000000000000000 _repr__() 0000000

cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
ooobooooooon

object._str__(self)
000oDoDoDDoDOoO000DD0O ((nforma)D000O0D0OODODOOOOOOOODOODODOOOOO
str(object) OO0OOOODO format(),print() 000000 DOO0O0OOODO string OO
0000ooO0ooooooooo

_str__() 0000 PythonOOOOOO0ODOOO00ODOO0O0ODOO0ODODOODOOODODBO object.
_—repr__()0O000000:00000000C00D0COO0OCOODOOOOOOOO

00000 object OO0 OOO0OOOODOOOO0O0O0O0OO object.__repr__() 00000000

object._bytes__(self)
bytes 1000000000000 D0DOO0OOODOOODOO0OOO0ODOOOOOO bytesOOODO
goooooooaa

object.__format__ (self, format_spec)
format () U0 OODOUOOODOODO DOOODOOOLOO0OODOoO0bODO0OOD D000 str.format ()
00o0o00oDoDooo00oooo0ooon ""oo000ooooon (formatted)” OO OO OO
00000 formatspec 0000 0OO0UOOOOO0OOOOOODOOOODODOOODOODODOO
format spec 0000000 __format__ () 0000000000000 OD00O0OOOOODOOO
00000000000000000000000 0000000000000 O0O000o0o0ooOO
gogd

000000000000 DDODOO formatspec 00 00O0O0O0OOO
goboobobooobuoobobooobooboboon

00000 34000: JDO00OD0OO0OUODOCODOOODO object OO0 _format._ 0O OOO
TypeError 00O QOQOOO0O

object._1t__(self, other)
object._le__(self, other)
object.__eq__ (self, other)

)

object._ne__(self, other
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object._gt__(self, other)

object._ge__(self, other)

000000000000 (richcomparison)” 00 000000000000 OOOOOOOOOO
O00ddd0d:x<yO x._1t_(y) O0O0OO0O000O;x<=y0 x._1le__(y) OOOO0O0O0O0O; x==y
Ux..eq(y) DDDODOOO;x!'=y0 x..ne__(y) DOO0O000; x>y 0 x._gt__(y) 0O
Oddd0d;x>=yU0 x._ge__(y) DOODOOOOO

goooboooboobooooboboboboobobooboboobobob oboobo
NotImplemented UUODOOOODOOODODODOODOOO0ODOOOODOOODOOO Falsel
TrueO000O00D0OOOO0OOODOOOODOOODOOOOOOOODOOOODOOOODLOOODO
O0000o0o0oOoOo@ooD if000000)0000000d PythonOOODODODODODO bool ()
obooooooooboboboon

0000000 _ne__() 0 NotImplemented OO DODODO _eq_ () 0000O00OO0ODODOOOO
00000000 D0O0O00D0O0O0CDO0OU00ODODO0O00O0 (x<y or x==y) OOOOOOO
00000 x<=yOOOOO0ODDOO0ODOOO0OO0OO0DO0O0OOOO0ODOOO0ODOO0OOODoOODOO
functools.total ordering () OOOOOOOOOO

gooOoOoOoOoOoOoOoOOOOOOODOOODOOOOOOOOOOOOOOOOOOO (hashabley OO
gbobo0oooooobobOobOobobon thaesh._ () DODOODODLDOOOOOOOODOODO
gooboogoo

oooooooooo(@oooooooOoDOoOoDbOoOooOOOoO0oDObOO0ODOOO0OObOOObOO0O0OO
ooo)oooooooooooooooooooOoooooDooD 1eo() 0 _gt_()OOOOOOO
—le_ ()0 _ge_()000O0000O0O0O0O _eq-()0 —ne_()0000000000O0O00OO0O
coooboooobooooobooooooooooooooooooboooooooooooooboboOooon
coobobooobooooboooooooooooooooooooooooooooooooboOon
cooooooboooobooono

object.__hash__(self)

00000 hash() OOO0O set, frozenset,dict U0OO0O0O0O0O0ODOOO0COOOOOOO
gboboboboobobobobO_thash_() 00000 OODODOOODOOOOODODODO
gboboooooboobobooooboboooooboboooboboboboboobOo,0bobo
gobooboobboobooboboooboobooboboobbobobooboboobbooboo
gbooooooboobobobooooobooo

def _ hash_ (self):

return hash((self.name, self.nick, self.color))

O0O: hash() OOODOO0OOQCDOO _—hash-_()000ODOO00ODODO Py-ssizetDOOOOODO
000000000 64-bit0 000000000 8OOUIDO 32-bit000D0OOOODOO 4000
0000000000 _chaesh.() 0000 BItCODOOOODOODOOOOOOOUODOOODOOO
0000000000000 tODOOODOOODOODODOODODOO0OOOOO python —-c
"import sys; print(sys.hash_info.width)"OOOOOOODOOO
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ob0dd _eqg- () D0D0000OODOODOODOOD thash__()ODO00OO0OO0OODOODODOOODO;O
000 __eq_() 00000000 __hash__()O000000O0O0O0O0O0OO0O0OOODOOOOOOO
oooboooobOobooooboooobo0ooobOoooobOobobobOoobDOoboboOoDOobOooD
—,eq.()00000000000000 _hash_()0000000000000000000000O
cooooooobooooobooooooboooobooboooooooobooooooooooooobboOooon
(0000000000000 000000000000000O0: hashbucketO OO OO OOOO)O

goobObooooooobbbn _eg-() 0 chash_() OOOO0OOOOO0OOOODOODOOO
ooboO0)ooOOoOooOoDOOO0ODODbOO0O0O00D00 x.-thash_-() O x == y0O x is y O
hash(x) == hash(y) 00000000000 O00D0DOO0ODOOOO

—,eq- () 0O0000OCDO0OODOO _thash.-() 0OOODOOODOOODOOO ——hash__() OO
OUO0O NoneOUOUODOODODDODOOOOO _hash._()U0O0O0O0O NoneUOOOOOOOOOOOO
000000000000 00000000000d TypeErrordO0OO0ODO isinstance (obi,
collections.Hashable) DOOOOOOOO0OOO0OODOODOODOODOODOOOOOOODOO

—,eqg_()0OO0O0O0C0OOOCOOOOO0OOO0O00000 __hash_() 0 O0O000OoOO0O0oOO0ODO
OO0 __hash_. = <ParentClass>._hash_ 0O000000000O00O0O0O0O0COCOOOOO
oooooogoo

_eq()0000D00OO0ODOODOOCOOOOODOOODUOODUOOCOUOODODOOODOODOC
_hash._ = NoneOUOUOOODOOODODODOODOOOOODOO TypeError 00000 __hash__()
OO00O0O00O0O isinstance(obj, collections.Hashable) OOOOOOODOOOOOOO
goooooooooo

O0: 0000000000000000Odatetime 0000000 __hash.() 000000000
00000 00”000 00 000000000 PythonOOODOOOODOOODOOUODOOOO
PythonOOOOOOOOOOOODOOODOOOOOOO

O00000o0oooooooOoooooooooooo0 oM™ Ub0oooooooooooooo
00000000 (denial-of-service, DoS) 00 0O000O0O0O00O0OO http://www.ocert.org/advisories/
ocert-2011-003.html OO OO OOOOODO

oooooOoOoOoO0O0O0O00000000000000000000000000000PythonO0O
O00OC0COOO0COO0OoOoODOO (uoooO 32-bitO 64-bitDOOOCOOOOO)HO

PYTHONHASHSEED DO UOODOOOOO

00000 33000:00000000000000000D00000O0D0O000

object._bool__(self)
JoooonooooDbDbD0O0d bool () DOODOOODOOOOOODDDO;FalsedDOO TrueO OO
000000000 0oooooUU0U0oDoO0oU0UO0ODOO0O0 len()0O0O0OCQOOODDOOOO
00000ooooo o0ooooodooonDooooong _1len._ ()0 _bool__()O0D0O00O0O
goooCoOoOoCOOOoOOOOOOO0O0O0OUOUOOUOOUOOoOo
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332 00000000o0oooooon

0dooD00o0oooDo0o0o0o0oooooD0o00ooDoO00oooDo00 (D000 o0ooDooDoogooo0n
x.name 00 0)O0ODOOOOOOOOOOOOODOOOO

object._getattr__(self, name)
0000000000000 AttributeError 0000000 (mameJDDOOODOOODOOODO
selfU000OO0O0O0O0ODOOO0O0ODODO __getattribute__() 0 AttributeError 00000
OO0 name 000000 __get__() O AttributeError 0000000)000O000O0OOCOO
00000 (@O0O0O0)OO0ODODOOOD0OO AttributeError 0000000 O0OOOCOOOOO

O0@MO0O00000000000O_getattr__()0000000O0O0O@OOO0O getattr_()
0 _setattr__()000000O00COOO0O0COOOO0)O0O00O0O0O0DOO0OCOODOOOCOO
_getattr__()00000D00ODO0ODOO0O0OOODOODOOOOODODOOOODODODOOOOOO
ooooooooooooooOoooooooooooooooooooooOoOooo(@obooOooo
oooooooobooooooboo)yooboooboooooooooooooooooooboooooooo
OO00000000000000 __getattribute_()O00O0000O0O0O0O0OOODOO

object._getattribute__(self, name)

gooooobooobooooooboobooboobbbbbbbobbbobooobobooboboobobobobbooo
O _getattr__ () D0O0O0O0O0O0O0O0ODO __getattr__() 00 __getattribute__()0O0OO0OOO
O00O00 AttributeError 00 00000ODOODOOOOOOODOODOOO @TWOOODO)
O0o0D0DbO0O00 AttributeError 000 000O0OO0OOO0OODODDOOOOODODODDOOO
0000000000000 00DO0000DO0O0D0DO0000D0DO000O0DO0O0ODO00 object.
_getattribute__(self, name) UO0O0O0OOO0ODOOOODOOODOOODOODOOOO
obooooooooo

gb: boobooobooboobboobooboobbooboobbooboboboobboo
gboooooooooobo obooboooobo bobobobooo

object.__setattr__(self, name, value)
0o0o0dooobh00ooo0o0ooooO00oooodooooOooo0(@uooooooooooOoa
O00000)0OOUOOO0OOoOO0O0DO0O0O0nmame D00 000value 0000000000000

__setattr__() 00000O00O0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
00000d0ooOooobDboooooonod object.__setattr__(self, name, value) OO
ooagd

object._delattr__(self, name)
_setattr__ () O0O00O000O0OCOOOCOOOOOOOO0OOOOOOOOOOOOOOOOOOOOO
O000000000 del obj.name 0000000000000 O0OOOODOOOO

object._dir__(self)
0000000 dir() 0000000000000 OO0O0O00O0DOOOO0OO0ODODOOOOOUOOO
Ud dir() O0O0ODOOOO0O0O0O0O00O00OULODUODUDOULOOL O
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goboobooboboooboobooooboo

joodoo0oooOoobOOoooOooOo@ooooooDOooboOooDO)yoodoOoobDOoooOOoooooOoon
0000000 __class__ 00O types.ModuleType U0 O0OO0OOODOOOOOOOOOOOODOO
oooo:

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}...")

setattr(self, attr, value)

sys.modules[_ name__]._ class___ = VerboseModule

O0: 000000 _class._OD0000O00O0OCOOOOCOOOCOOOODOCOOOOOOOODOCOOO -
000000 globals 000000000 (@COOO0O0OOCOO0O00OOOOO0O0O0DO globalsOO0OD0OO0O)
gobooooood

00000 35000:00000000 _class._O0000O0O0O0O0OO0OOCDOOO

000000 (descriptor) 00O

000o00oo0ooooo0o0oooooooD@Uooo0 oB000o (descriptor) D00)00O0O0O0OO
O00o0ooo (ewner) DOODOOODOOOOODOOOODODOO(@MOOOOOOOODODOOOODOOOODO
goodoooooooodooooogoooooo)y ogooooor»oo”’poogoogooooooo
O _dict._ 000000 (porperty) D0 O0OO0O0OOOODOOODDOO

object._get__(self, instance, owner)
coooooooooooboo@EoooooobOoboO)oooooobooboooOooobooooo
0000 ({@ooO0U0obDoO0oU0boOoooO)ooooOoUooOOoUOO0 owner oo OoooooOooO
000 instance 00000000000 0O0ODOOOO0ODOO0ODODO owner00O000O0ODOODODOO
OO0 NoneOOOODDOOODOOOO(@MODDOO)OOODOOOOO AttributeErrorddn
OO00ooooooooooo

object.__set__(self, instance, value)
0000000000000 instance 000000000 value0O0O0D0OO0O0000000O00O0OO

object._delete__(self, instance)
0000000000000 instance 00000000 0O0O0OOOOOOOO

object.__set_name__(self, owner, name)
0000000000 owner OO0 O0O00O00O00OO0O0O00OO0OO00OOOO00O00O00O0 nameO0OO0O
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ooood
ooooo 3e6000.

_objclass__ 000 inspect 00 O0O0OO0O0O0O0COO0OOO0OCOOOOCOOOOOOOOCOOO
ooooooooo@ooooooooooooooooooooooooooooooboooooooon
o)yooooooooooooooooooooooooOoooo@obooOoboooooooo)boooooooo
1000000000000 oOoooooOOC0cCcO0O0O00000ooO(@booO CeythonOODODOOOODODO
coooopooopoooooOoOoOoOooooo)o

gobooboooog

00000000 0ODOO0O0OOO ’00ooOoogn (binding behaviour)” D 0000000 OOOOOOO
0000000o0oooooooOoOoOogoOn (descriptor protocol) 00O OO: __get__ (), _set__(),00
0 delete__()00000000000000000OO0OOOOOOOOOOOOOOOOOOOOOO
g obobbbbobobobbboboodddgoooooo

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
gobboooboobbobib0 a.x000D0000DO0ODOOD0 a._dict_['x'"]1 000 type(a).
_dict_['x'] 0000 type(a) DOOODOOOO0OOOOCOOOOOOOOOOODOOODOOOOOOO
ooooon

0000000000000 00000000000000000000000000000000PythonO
gobooooooooooooobooboooobooboooboooooooooooooObooooDoOboOooDboboOoon
gobodooobooooboooooooOooobooOooboOoobooooooooooOooOoOoOOoOooboOooon
gobooooooooood

0000000000000 0000000000000 (hinding 00000 a.x00000000000
ooboooboooobooog abbOOoOooo:

OoOooOoo (DirectCall) DODOODO0OOOOODOOODOODOODUODOODOOODOUODOOUDODOODOD
OobobobooobobooOd:x._get__(a) DOOODOOOODOO

00000000 (Instance Binding) 0000000000000 00000Ca.x00000 type(a).
_dict__['x']._get__(a, type(a)) 00000000

00000 (ClassBinding) 000000000 0OA.xO0OO0OO A._dict__['x'].__get__(None,
A OO00OOOO0OO

super 00O (SuperBinding) a0 super 000000000000 00O super(B, obj).m() OO0
o0 A00O0OO0BODODOO obj._class_...mro__ 0OOOOODOODOOO:A._dict__['m"].
__get__(obj, obj._.class_..) UO0OOODOOOOOOODOOO

goooooooooobooboooooooooobobobbbbbbooooooooobDb bbb oboo
gooooobooobobOon —get—() 0 _set__() 0 __delete__() D0O0O0ODOOO0ODOOOOO
gobobod _get_()0bboooooobbobbbooooobbooooooooboboobooooo
goboooooobgoobooobooboooboboboboooboobooobooboobbOobooDbbOon
U _set__() 0 _delete__() 00000000000 O0OO0OOOOCOOOOOOOOOOOOOOL,;O
gbobooooobobooooooogbbobooooobboobbbobbooogoboboboOog —get_ () O
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_set__()U000000000000O0O00O0O000O0 _get__() 000000000000 __set__() 0O
_get__()UO0O0O0OO0O0O0O0OO0COO0ODOOOO0OOOOOOOOOOODOOOOOOOOOOOOOODOOOOOn
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
gobooooo

(staticmethod () O classmethod() OO0O)Python OO OOCOOOO0OOOOOOOOOODODOCODO
ooooooooooooooooooOooOoOooboooOoooOoOoOooOoOoOoOooOboOoOooOobocOoOoooboooaon
000000000000000oooooooooooooooooooooooooooooooon

property () DOO0OOOO0O0O0O0O0OOCOOOOO0DOCOCOOOOOOCOOOOODOOOOOOOOOODO
goboooooooooooobooooboo

_slots__

_slots_ O O0000OQCODOOCODOOCODOODOOODOODODOODO _dict._0O _weakref-_ 00O0ODO0OO
0000000000 sles._000000000000000000000O00OO

_dict._O000O0COOCOOOOOOOOOO0O0O0O0O0O0O0O0O0O0Oooo

object.__slots__
go0o0ooo0oOoOoOooOoOoO0O0oood0oDoO0U0oDOOoU0U0bOOoOoObOOOoUOO0ODODOOOoDoOoo
00000000000 _slets._ 0000000000000 0O00DOOO0ODOOODOOOODOOO0O
00 _dict__0 _weakref-_ 00 000000000000 0OOOO

_slots_ 000000000

e _slor_ 0000000000000 0D0O0O0O0000 _dict-_000 __weakref—_ 00000000
ooobooooooon

e _dict._ 00000000 _slots__ 0000000000000 000O0O0OOODOO0OO0O0O0O0OO
cobooobooooobobooboob0o0obOob0oDbOo00O000d AttributeError 00000
000000000000000000000 _slets_._ 0000000 '_dict.' 00000000
cooooooobooooo

e _slots._ 0000000000 DOOOODOOOO _weakref-. 0000000000 ODOOOOOO
OO000 (weakreference) 10000000000 O0ODOOCO0ODOOODOOOO _slers._O0OOOO
b ' weakref_' UO0O0O0OO0OOOO0ODOOOOOODODOOO

e _slots._O0000000COO0O000O0O0O0ODOOCOO (@OODOOO (descriptor) 000 O0O0O)
0000000000000000 _slets_._ 0000000000000 0DODOOO0O0ODOOOOOO
coboooboooooooboooobooooOoo;oboobOOoOoboboOoboboOooboboobbooboooboooon
ooooooooboooo

e _slots._O00000O00000O0O0OOOCOOOOO0OODOOOOOOO0O0O0DOOO0O0 _slots__*00
OO00O0COOOOoOOCOOOOOOOOO0OoOoOn *sler._ 000000000 _dict--0O __weakref-_
O00000MO0000 additional 0000000000000 O00O0O0OOO
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coobobooobooooboooooooooooooooooooooooooooooooboOon
oooooooooooooooo@ooooooooooboOoooooOoooooo)oob00o
oooooooobooooooooooooobobooooobooooooooobooooooOooDbboOooon
cooboooobooooooocoOoobocOooboooooao

0000 _slotss._00 int O bytes O tuple 0000 0000700000000000000
gboooooogo

_slots__O000000OCOCOO0O0000O0O0O0OODOOOCOOOOOO0O0OOOOOOODOOOODOO
gobO;0b0bo0oooboobobobooobobboooobboooboboooobbooobDboOoo
agoo

_class_._000000000000000O0 _slots__O00000O0O0O0OODOOODOO

gbooooooooboobobobobobooooooobooboboboboboooooboobooDbo
goooooooOooboOoboboOoOoooUooOboO0Oobo0oooUoolbbogboboOoUD -obooo
U000 TypeError

333 000000oooooooan

000000000 0oO00o0oo0o0oooO0ooOO dnitsubclass.-000000O0O0OCOCOO
goboooboooboooboooboobooooboobboobobooboobobDbOooboobboOoo
gooooboooobbbobooooooooooooooobobobbbboooooooooobboboD
_init_subclass__ 0000000000000 OOOOOO0OOO0ODOODOOOOOOOOODOODOD

classmethod object.__init_subclass__(cls)

0000000000000 00000000D000000000000000D0ds00000ODOO
cooobooooboooooooooooooooboooobooobooooooOooooooooobboOooon
oooooooo

gogoobboooooobboooooobobboobbbi0oO0d iinitsubclass._ 0000000
—init_subclass__ 000000000 O0O0O0OO0O0OO0O0COOOOOOCOOCOOOOO0O0COOC
oooobobooooboooooOooooOooOboOoooOooOooooOoooooOon:

class Philosopher:
def _ init_subclass__(cls, default_name, xxkwargs):
super () .__init_subclass__ (x+xkwargs)

cls.default_name = default_name

class AustralianPhilosopher (Philosopher, default_name="Bruce"):

pass

object.__init_subclass__ 0000000000 O0O0O0O0COOO0OO0O0O0O0O0O0O0O0O0OO0C6
cooboooooooooboboooo

O0: 000000000 metaclass 000000000 O0OO0OOO0O0O __init_subclass__0O
0000000000000 000000D00000000000O00DO00000 typeldclsO O
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ooooooooood

oo00oo36000.

googn

O000o00oo0obOodD type() DODDODODOODDOO ODDOOOOODOOODDOOOODODOOOOO
000 type (name, bases, namespace) 00000000 OOOOOOO0O

gooopobbooooobbbbooooobbboouobbbio0UUDb metaclassggooooOo
goobboobooboobooboboboboooobouob0obUobobbod MyClass U MySubelass U
gbdob MetaOOOOOOOOO:

class Meta (type):

pass

class MyClass (metaclass=Meta) :

pass

class MySubclass (MyClass) :

pass

gobooobooooooooooooooOooOoobOoOoobooooooOooooOooOoOooOoOooDnn

ggbbooobooboobobooboobboobog:

J0000DOCOODOOOOO

J000O0O0OOODOOOOO

gobooboooboo

J000O0DOCOODOOOOO

ooboooooboono

gogboboooboobboobuoobboobobooboobboob:

gobooboobbooboobooobo0obiboobibo type()y DOO0DOO

s J00000O00OO0DOCOO0DOOO0D type() OOOOOOO OO0 OOOOODOOOOOOOO
oooooooo

s type() UO0O0OO0OO0O0DOOOOOOOOODOOOOOOOOOOOOODOOOOOOOOOOOOO
ooobooooboooooooooooa

ooooooooooooo@woooo)ooooooooooooooooooooooooooooDoon
gobobooooboooooooooobooooobooOoobooooboooooooooooooOooDoDoOooDboboOooon
gbooooooobooooooobooboobooooboooo0ooooboooo0dn TypeError O
gooooo
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gobooboobooo

dooobooooDbooobobo0ooob00ooobOb0ooooDb0o0o0ooDD0oOoonDO _prepare__ 00
000000000 Onamespace = metaclass._prepare__(name, bases, xxkwds) JOOO0O
Jdd0D{@dooodobdob0ddoooooDooDoDoooooooooo)Ho

oob0d0 _prepare__ 000000000000 O0OO0DOCOO0ODOOOOOOOOOOODOOOOO
oono

O0:

PEP 3115 - Metaclasses in Python 3000 _prepare._ 0000000000

gobooobooog

J00D000 (0O0000)exec(body, globals(), namespace) 00000000 D0OODDOOODO
000 exec() DOOOODOOODOOOOODOOOO0OODOOOOOOOOOOODOOOOOOOOOOOO
Jdd0O{@dooodobOoobO)0bDbOOo0oOO0odbObOO0obDO0O0ObOoOOO0bOO00OOO0oOoOoDODOoOooDOoOon

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
goboobooooboboboobooobooboooboobooboobobobobooboobboOoon
gobobooobooboooobobboobobboboboobobobobbobod eclass._ 0000
goobooboboboooooon

cooobooooboooo

Jo0o0oo0oo00o0oooooo0o00o0bDoooo00o0O0b0bO0O0dUdmetaclass (name, bases,
namespace, *+kwds) 0000000000 O0ODOODOOOOODOODOOOO(@MOODOOOOOOO
000000 _prepare__ 00000000 OO0ODO)O

go00b000obOob0b0O0DbD super() DOO0OO0ODOOOOODODODOODOOODO _class.-0O0ODOOO
gbobobobnb _class__ U000 supertdbgoogooooobobooobobooboboboon
goooboboboboooooooobogobobobobooooobooooooobobobobobooooon
gogbooobooboobbobobooboobbobbod super()y DOO0OOOODODDOODLOODOO
gobobooboobobooboobbooboobbooobooboon

CPython implementation detail: CPython3.6 000 00_class. 00000000000 __classcell__
goooooooooooboboooooo0oooo b0 oo oDobOoooDoooooo
000 type..new__ 0000000000000 0O0OCO0OOO0OOODODOAOPython 3.6 00
DeprecationWarninglPython3.8 00 RuntimeError 000000

00000000000 type0OOD0OO0OO0ODO type._.new__ 0000000000 OODOOOCOOOOO
ggbooboooboobobooboobbooboobooobooobog:

0000 type._.new__ 0O _set.name__ () OOO0O0OO0OOO0OCOCODOOOOOOOOOCOOOOO
ooooooooo;

s J0ODOO0DO0OD _setmame__ 0000000 DO00OO0O0OOO0DOO0ODOOOODOODOOODOOO
gobooboobboobdooboobbooboobboobooonb;
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000000000 DOOOO0OO0OOO0OOO0O0O0DOO0O0O00O00000 __init.subclass__()
cooooooooooo

ooooooooooooooooooOoooooobooOooooOoooOooooboOooo@oooono)yooao
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gopbooooogd

ob0o0o0odo type..new__ 000000000000 CODOOOOOOODOOOCODOOOCOOOOO
gopbooooooooooooobooooo0ooboooooooooooooOooooDoOoDOooDboboOoon
oobooobooooooooOobObo0oO0oonb _diet_O00OO0O0OODOO

Ooo:

PEP 3135-Newsuper 000 _class. 00000000000 OOOOOOO

gobooboo

gobooooboooobooooOooOoocOoOoOOo0o0obOOo0oOobOoOoOooboOoOoOoOoOOoOoOOOoOoOoDbboOoOon
gooooooooboooooooobooooooooobobOboooooooobooobooboooooboboooooon
gobooobooooooooobodoooooooon

334 0000000000 0OOODOODODOOOODOOO

OO00000000O00000 isinstance() O issubclass () O0OO0O0O00OO0OOOOOO0OO
gooooad

000 abc.ABCMeta O0OODODOODOOOOOOO (ABCs) 0”00 00000 (virtual base classes)” O O
gooo ABCOOOOOODODODOODO @WOOOoUOOoOO)bo0U0ooOoO0oU0DOooOoOoooOooDoOooo
gooog

class.__instancecheck__(self, instance)
instance 1 (00000000 00)classO0O0 0000000000000 O0wued0 00000000
000000 isinstance (instance, class) DO0OO0O0O0O0OO0OOO0O0OOO

class.__subclasscheck__(self, subclass)
subclass 0 (000000000 O)class 0000000000000 O0 tued 000000000
00000 issubclass (subclass, class) U0O0OO0OO0O0OO0OODOOOODO

goooodopooOooOoooUoooo0(@oOOobD)ooooOdUobDOoOoUoOooOoOUOUOoDbDOoOoOooooOooo
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
gooboobobobooooooobooboboboo

O0:

PEP3119-0000000000 0000000 (ebcOO0O0O0CO0OO0O0OO0)OODOOOODOODODODO
0000000 __instancecheck__() 0 __subclasscheck__()O00O00O00 isinstance () O
issubclass () DO0O0O0O0O0OO0O0O0OO0OOOOOOOOOOOOO
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3356 00000000oooooooooooog

object.__call__ (self[, args... ])
oo00ooooooooooo0O0”’0D00000000; 000000000000 0DO0DO0OD
x (argl, arg2, ...)UOd x._call (argl, argz2, ...)000000000O0O0OOO0O

336 00O OoOoooooooOoO

gooodooooooooDoUooodDOod0oOod0oo0ooOoUoDOOoU0oDoOUOoDOoO0oOooOOoog (oo
goooooboooO)oboboobo ooboo)boobobOobOobooooooooOooDOoDOoDOoDbOoo
goobooobooobboooobboooobooobboobobbooobDboooDbboO;boOoob
000000000000 oo0oDooooD NOOOODOODOOD0OO0 0 <=k < NOOOOOO kDO
gboo0o0o0OO0oDbDOO0C0OO0bO0ODO0OC0OOO0OOD0OOODOODOOO PythonOODOOOCODOOOO
0000000000000 U0boU0obob0On keys () O values () O items () O get () O clear()
O setdefault () O pop() O popitem() O copy() O update() DOOOODOOOODOOOOO
U000 collectionsUJUODODOO0O0OO MutableMappingUDOUOUOODDDOOOOO __getitem._() O
_setitem_._() 0 _delitem__() U keys () DODUOOO0OO0OOOOO0OODOODO0ODOODODOOOOO
gooooO00ooOOoO00OoOooO00ooodOdOPythonOD00O0OO0O0OOOOOODOOOODOOOOO
append () O count () O index () O extend () U insert () O pop () O remove () O reverse () U
sort () J00OO0O0O0DOOOODOOODOOOODOO@MOOOOOD)ODOD (DOOOOODOO)DOOO
goobOooouoboon _add—() 0 __radd_() 0 _iadd__ ()0 _mul__ ()0 __rmul__()0 __imul__()
gooooobgoboooboos;gboboobooboboooobobobooboboooboobOoDoon
gooboobobO0ob0obb00 in0b0bO0ob0b0O00O _contains__ () O00O0O0ODOODODOOOO;O0O
goo0oDb in000O0O0DOO0OO0O0O0ODDOOO0OOD;00DDO0O0O0DDODOOO0ODODOODODOOOO
gooobobobobobooboboooboobOobooOobOo iter-()DO00O0OO0ODODOCOOO;DOO
goono _iter_ ()0 keys() OUODOODODOOOO;00000D0000DO0D0ODODODOOODOOO

object.__len__(self)
00000000000 len() O0DOO0OODOODODOOOODOOOOOODOODOODOODOODOODOO
O000000o0o0 _bool_()00D0O0O0OUO0OODOOOOO len_()00OD0O0ODOOOODOOOOO
goooooooooooobobbobobbbobobooooood

CPython implementation detail: CPython 0 0 000000000000 0O0OQO sys.maxsize OO
O0D000000D00D0000 sys.maxsizeOOOOOOO((len() OOD0O)ODODODOO
OverflowError D0 U0OD0OOD0OO0O0OO0OO0ODOODOOODOODO OverflowError OO OOOOO
0000000000000 meth:_bool__ 00000000 OOOOOODOOOODOO

object.__length hint__(self)
00000 operator.length hint () 000000000000 O0O0ODOOODOOO@OOOO
0000000000000 00o0O0000D)0000O0000DD0OO0O00DODO 000D OUOOO
000000000000000000000000000000000000000o0oOO00oooOo

o00oo34000.
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00: 00000000000 300000000000000000O0O0O0O0O0O0O0O0O0O0AO0

alfl:2] = b

gobooooood

alslice(l, 2, None)] = b

goboboobooboboobboobbOodob Nonedooob oo

object._getitem _(self, key)

self[key] 0000 (evaluation) 0000000000000 OOOODODOOOOOOOOOOO
0000oo0oooooooooDoooooooooooooD @ooooooooooooooon)
00000000000 _getitem_ () 000000000000 kyOOODODODODODODOOOOO
TypeError 000000000000, (0DO0D00D0O0O0O0OOODO0OOOOOOODOODON) key
0000000000000 0000000000 IndexError 000000000000 OOOO
OO000C0OOkyOOOOOOOOOOOOOODOOODOOOUOOMmM ReyErroxrdO0O0OOOOO
goooood

od: forggbbbboooobbbboooobbbbboooobobbbbooobbobboOoo
U000 IndexError 00000000 ODOODOOOOOO

object.__setitem__(self, key, value)
selflkey] U00O0O0O0OOODODOOOODODODOOOOOO __getitem () 0000O0O0OOODOO
gdooooO0QoUOoOoO0oC0O00O00O0U0OU0LUUULUUUUUUODOUOODUOODOOODOOoOoOoOOO
gobooobboobbooobobooooobobooob oo oo booobbooon
O0O0OD0O0O0OO keyODDODDODO _getitem_ () 000000O0ODOOOCOCCOOOOOOOOOOO
ggd

object._delitem _(self, key)
selflkey] U0OOOOOOOODOOOODODODOOO _getitem ()000O0O0O0OOOOOODOO
0000000000000 0000000000000O000OO000DOO00DUOoOOOooOO
O000000000000000000 key0OOOOOO _getitem () 000000000OOO0O
gooooooooooooo

object._missing__ (self, key)
self(key] O0OD0OO0OO0OOOOOOOOOOCODOOODOOODO dict0OD0ODODOOODOO
dict._getitem__() O00O000O0O0O0OOOO0O

object._iter__(self)
0000000000000 000000000000000000O000Do0oO00ooDoOoOOoOoooOo
oo obobbbbbobbobbobodddooooooooDoo bbb o
0000000000000 00000000000o00o000ooO000DooO00oUoOoOOoOOO
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coboobooooooboooboooboooooooboooooooOo;oboooooooooooon
Ooooo0oooooooooooooooOOOC0cOOO0000000000 typeiterd 00000
ooono

object._reversed__ (self)
reversed() 00000000000 O0DOOODOOOODODODOOOO@MOOOO)ODOooOOOooOO
0000000000000 000000b000000000o0Oo0o0oooOooOon

_reversed__ () OODOU0ODO0ODOUODOODOODOODOO reversed() UOOODOO sequence U O
000 (-len—() O __getitem_())000000D0O0O00COODODOOQODO sequence 0000
00000000000 U0UU0OUOO reversed() 0000000000 UODUODUUUODUOUOUUOO
__reversed__()O0O0O000O00O00OO

00000000 (in000 not in)00000000D000ODO0ODOOOOOOODOOODOOOODOODO
goooboboboboooooooooobobobobobooobooboobooboboboboboboooo
goboboooboobbooboobo

object.__contains__(self, item)
0000000000000 0000DooOondtemO self 000000000 0OODOOOOO
0000000000 0000000000o00o0o0O0O00000D0L0DoO0OO0000ooUOOoOO
0000000000o000o0ooooooooog

_contains__ () 000000000 OO0O0ODOO0OO0O0OOOODOODOOOOOODOODO _iter__()O
gboboobooboooboonobooboobboobn _getitem_ () U0OO0OOOOOOO
gooodbobo obooooboon

33.7 000000000000

gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
goooooooooooooooooooOooooboO0o(@oooooooOooooOoooOooooo)ooo
goboooboooooooooboooon

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._1shift__(self, other)
object._rshift__(self, other)
object.__and__(self, other)
object._xor__(self, other)

object.__or__(self, other)

48 030000000



The Python Language Reference, 0 0 00O 3.6.9

O0OO00oDO0oOooO0oOoooooDoOooDg (+, -, %,0,/,//,%, divmod (), pow (), x*, <<, >>,
&, )00000DO0O0O0O0 x0 _add () 0000000OOOODDOOOOOOOOOODOOOO
x + y0OUOODO x._,add_—(y) 0000000 _divmod-—() DO0ODO0O __floordiv__() O
—mod__ () 0000000000 ODODOO0OO0O0DOO —truediv__() O0OODOODOOOOODOOO
U000 pow() OOOOOOOOOODOOODOOOOODOOODOOOODO _pow__()OOOODO
coobooooboboooboooooooooooooooooonn

goboboobbobbobbobobobbobbooboobUobobUo0bUNotImplemented
gooooood

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)

object._rlshift__(self, other)

object._rrshift__(self, other)

object.__rand__(self, other)

object._rxor__(self, other)

object.__ror__(self, other)
OO0O00000O00DOoDOooOogn (4, -, *,0,/,//,%,divmod (), pow (), *x*, <<, >>, &,
,)00000000000(@QO0O0D0O00D)0000O0D0O0D0O0O00O0O0DDO0OD0OO0DDOODO
D0000000000o0oooooo*® 0000000000000 000onooooooo™o
oodyd _rsupb__()0ogooooobobbbobbbbbbOO0o0000 0 x - ydooooo
x.__sub__(y) O Notlmplemented 100000 yv._rsub__(x) 000000

000000000 pow() O _rpow__() 00000000000 OODOOOO (OODOOOOO
oooooooooooo)d

00:. ooobooooooooooOooOOoOoOobOOoOooOoOoOoOoOobOOoOoOobOOoOoOoOobOboOoon
ooboobooboooboooobooobooboooboboOooboooboooOoOooOoOoOoboooboOoboobooD
coooboboooboooooboooooooOoOooOoO0obOooOooOooooOoobooOoOoOoOooObOoOoOobOboOoon
oooooooo

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

= 0000 ”000000000”00000000000000000000000000000000 NotImplemented OO
goooooooooooooooOoOOOODOOOOODOOOO0OO0O0O0O0O0O0O0O0O00000 NoneOOOOOOOOOOO—0O
goooooooooOoOoO0OO0OO0OO0OO0OO0 ODOOOO0OO0OO0OO0O0O0OO00O0oO00Ooo

“ 0000000000000000000000 (0000 —add—-())0000000000000O00000DOOOOOO0
gooooooooooOOO0OOO0OO0O0O000O00O0OooooooOoOo
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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)

000000000000 0D00D00000 (+=, —=, x=,@=, /=, //=, %=, x+=, <<=, >>=, &=, "=,
[-) 000000000000 00000000000000 (sef0000D)000OD0OODOOOODO
(0000000 00UO00Oself000000O)0D00O0UOOOOOOOUOOOOOOUDOOOOOOO
gobooboooboboobuooboboobooboobobboobuoobUonob xd iadd-—()
00000000000000000000000x +=y0O x = x._iadd__(y) 00OOOOO
gobbiddidx + yOOODODOO x._cadd__(y) U y..radd__(x) DOOO0DOOOO0ODOOOO
000000000000 0000000000000O000 (fag-augmented-assignment-tuple-error
00000o0oU0o0)ooUoO0ooOoUO0OOD0OUDOOODOUDOUOOOUDOO

object._neg.__(self)

object._pos__(self)
object.__abs__(self)

object.__invert__ (self)

goooooQooooo (-, +,abs() 000 ")ODOOODOOD

object.__complex__(self)

object._int__(self)
object.__float__(self)

gb00o000 complex(),int (), float () UOOOOOOO0DOOOOOODOOOOOOOO
gboooooogo

object.__index__ (self)

00000 operator.index () DOOOOOOPython OO0 OO0 OOD0OOOODOOODOOO
O0oo00O0Oooooooooo(@ODOO0000000000000 bin() O hex() O oct ()
00)OoooobOOooOOooOO0ooOo0o0obOO0obOOooOOoOo0o0obOOobOooOobO0oobOOobDOooOOooooOoDo
gboooooobooboboboooon

O0: ODO00D0O0000Db0O0Db00O000 index__ () O0ODO0OO0ODOO inec__()Ob0O0D0O
gobooboobboobooobooboon

object.__round__ (self[, ndigits ] )

object._trunc__(self)

object.__floor__(self)
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object.__ceil__(self)
0000000 round() ODmath OOOO0OO0O00O0O trunc(), floor(),ceil () 0000000
00000Ondigits0 _round__() 0000000000 O00D0OO0O0DOOOODOD Integral (O
0000 int)0000O000DOCO0OOCOODOOOOODOOO0

int__()U0000000O0O0DODOOO0O0ODODODOOO int() O trunc__() DOOOOODODOO
gooo

338 withOoOoooOoOOOOOOooOO

00000000000 (contextmanager) D00 withODOOOOOODOOODOODOOOOOOOOO
gobooooboobobooobooboobobooboobbooboobobooboobbooboobo
0000ooooooooooooo0o000d0 withOOwithD OOOOOOOOOOOOOOODOO
gogbobooboobbobobooboobbooboobobo

gbobooboocooooboooobobobooooobobooooOobooboooobOOobOOobOobOOOoDbOon
gobooobooooooooobooooooobooobooOoooon

goboO00oboOoOoobooooO0oOocOo0oO000bOO0O0n typecontextmanager 10O OOO0OOOO

object._enter__(self)
0000000000000 00000000000000 withOOODOO asO000000OOO
goddooooooooooog

object.__exit__(self, exc_type, exc_value, traceback)
oo obobbbbbobbobbobodddooooooooDoo bbb o
0000000000000 0000000000000O000O0O000DOooO0OoooOoOOooooOO
None OO OOQogagd

coooboboooboooooboooooooOoOooOoO0obOooOooOooooOoobooOoOoOoOooObOoOoOobOboOoon
ooo0b0mooboooonb TneOOO0O0OD0OOOO0ODOOOO0ODOOOOOOOOODOOOOOOOOOO
coooooobooooboooooon

_exit__()0D0O0O0O0D0OOOO0ODOOOODODOOOODODOOOO0bLbOoObLDbOOoODbbOoODDbO
gboooooooogo

oo:

PEP 343 -"with"0000000O PythonO withOOODOOODOOOOOOOOOODOOODOO

339 0000O0DOOO

gbooobooboooocobobooooOooOooOoooOoOobOOoOboOoOoOoOoOoOOobOOobOOobOOobOboOoboOn

gooooobooboooboobooobooboobbooboob bbb booboobo
gooooobobob:

33. DoOooooo 51
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>>> 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()

ob0o0oooooobobonon —hash--() 0 _repr__() O00O0 typeOOOODOOOOODOOOOOO
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
obobodOwpe0OOO0OOO0OO0OOOOODOOOOOOOOOOOODOOOOO:

>>> 1 ._ _hash__ () == hash (1)
True
>>> int._ _hash__ () == hash(int)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: descriptor '__hash__' of 'int' object needs an argument

0000000000000 000000000000000000 metaclass confusion’ 0000000
goboooboooooooooboooooboboooboooooooOoooOooOoooDoog:

>>> type(l).__hash__ (1) == hash(1l)

True

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

gobbodooobooooboooooooOoooOoOo0oobOoboOooobooooooOooooOooOoOoOOoOooboOoOoon
00000 __getattribute._ () OO0OO0O0OOO0DOOOO:

>>> class Meta (type):
def _ _getattribute__ (xargs):
print ("Metaclass getattribute invoked")

return type._ _getattribute__ (xargs)

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

return object._ _getattribute__ (xargs)

>>> ¢ = C()

>>> c.__len_ () # Explicit lookup via instance
Class getattribute invoked

10

>>> type(c).__len__ (c) # Explicit lookup via type

Metaclass getattribute invoked

(@ooooooon)
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(Cooooooooo)

10
>>> len(c) # Implicit lookup
10

gbobd __getattribute__() 00000000000 OOOO0OO0OOOOOOOOOODOOOOOOC
goopoooobo(@ooooooOoooOoOooooooboooDbOo0OobDOo0ooOoOoooOoOoOooooOo oo
gopooooO)oooOoooOoUoooOoooooUooooooobooOoooooo

3400000

341 0000000000 (Awaitable Object)

awaitable 00 000000000Q00 __await__() OO0D0O0O0O0000Oasync def 00000 Coroutine
gooooooooooooo

O0: types.coroutine() JU0DOUOODODOOO asyncio.coroutine() UO0DOOOODOODODOO
O00D0O0DODO0O0O0 generatoriterator 000 00000000D0ODO0O __await_() 0000000
gooo

object.__await__ (self)
iterator 000000000000 0000O0O0O0OO awaitable 0000000000000 OOOO
000000000000 asyncio.Future00O00OO0O0O0OO0OOOODOODO awaitOOOOOO
dooooooogoood

goooo3s500o0.
O0e:

0000000000000 00D0O0000 PEP4920000000000

342 00o0o0oooooooo

Coroutine 000000 awaitable 000000000 __await_ () 00000O0OCO0O0OO0O0O0OOOO
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
U StopIterationU0000000000O0 valueOO4OdO4OoOooOooooOOOOOODODOOOOO
gboobobobobobobooobooboobobOobOD stopIteration0DUOO0OOO0OOO0OOOOO
gooog

oooooooooooooooooobooOoboooooooooooOoOoboboOoOoooooooo (moooo
O-00000o0o0oo0ob0 00000o0oooo)yooooo0bo0o0o0oooooooooooooooooooo
oopooooooooDo

00oDb0o0O 352000:000000200000 (await) 000 RuntimeError 000000
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coroutine.send (value)
0000000000000 000000000Ovalued NoneOOOOO __await__() D000
000000000000 000000Ovalued NoneOOOOOOOOOOOOOOOOOOOOO
0000000 send() 0000000000000 O0O0O(QUOOQO StopIterationO0000O0O
00)ODoooooopDooDg _await () 0000000 DOOOOOO0ODOODOOOODOODOO

coroutine.throw(type[, value[, traceback]])
goooooooooooobobbbobobbobobbotbodddooooooooooobbon
throw() OOOOOOO00O0O0O0OOODOODOOCOCOOOOOOOOOOODODOODODODOODOOOO
00000000 (@MO00 Stoplteration0000000)0O00D0ODOODOOO0O __await__()
Jdooooooooooooooooboooooooooooo b ooooooooobooboooo
O000ooooooooog

coroutine.close ()
go0o0ooooboOooOoooooOoooO0O0oDoO00oDoU00bOOoOoUoOoOoUo0oDOoDOooDboOoo
O000000000Db0Ob0O0 cleose() D0DO000OO0O0OOOODODODODODOODOODODO
OO000OD0O0O0DDOO GeneratorExit 0O00OOOOOOOODOCOODOOODODOOODOOOO
0000o00d0doOo0o0ooOo0ooodooodoooOo0ooogooooooogoooDoooo

coobobooobooooooOooOoOoOoOoOoOoOOoOoOoOOoOoOoOOOoOoODObOOObOoOoOn

343 D00OOO0DOOO (Asynchronous lterator)

00000000 O _aiter 00000000000000000 00000000 O _anext__0O
0000000000000000000

000000000 asyne for 000000000

object.__aiter__(self)
go00oooo0o oboooooooooooooooooo

object.__anext__(self)
00o00oo0oooo0oDOoo0 000000000 OD0oooooobOOoooooooOoooooooa
000 StopAsynclIteration0000O0O0O0OOOODOO

ggboobooobooboboobog:

class Reader:

async def readline (self):

def _ aiter_ (self):

return self

async def _ anext_ (self):
val = await self.readline ()
if val == Db'':
raise StopAsyncIteration

return val
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ooooo 35000,

O0: 00000 352000:CPython35200000 _aiter. 0 00000000 ODOCOOOOO
awaitable 0000000000 PendingDeprecationWarningdOOOOODOO

CPython 3.5x 00 0000000000000 00000000ODOOODOO _aiter__ 00000000
0000000000000 0OOPendingDeprecationWarning0 OO0 O0O00O0O0O0O000OOO0OO0OOCOOOO
gogooboooboogoood:

import functools

import sys

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

return func

gobooooooon:

class AsyncIterator:
@aiter_compat
def @ aiter_ (self):

return self

async def _ anext_ (self):

CPython 3.6 0 0 0 0 PendingDeprecationWarning 0 DeprecationWarningO0OOOOO000O0O
CPython3.7000 _aiter 000000000000 00O0OO RuntimeError 00000000

344 00000DOO0OO0OO0O0OOOOO (Asynchronous Context Manager)
00000000000000 00 _aenter_ 00000 _aexit_00000000000O000O0
000000000000 000

000000000000000 asynec withOOOOOOODODO

object.__aenter__(self)
000000000000 __enter__() 00000000 0OOO0O00OOOOO0O0 ODOOOOOOOO
oo0o0o0ooooooooog

object.__aexit__ (self, exc_type, exc_value, traceback)
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0obO000O000000 _exit__() 00000000 O0OO0O0O0O0OO0COO0OOO0O0O0O00O00
coobooooooooooo

gobodooboooobooooboooon:

class AsyncContextManager:
async def _ _aenter_ (self):

await log('entering context')

async def _ aexit_ (self, exc_type, exc, tb):

await log('exiting context')

oooogs3s5000.

HRN
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41 00O0ODOODOODO

Python 0000000000000 O0DOOOOOO0OO blockDODDOODOO0DOOOOOODO Python O
gobooobooooooooooboooobooboooboooooooooooooooooDoOoboOooboboOooon
goboooooboooboooboooboooboooOooOooOo0oobOOoooOoOoOoOo0oOoooboboOoboboOobooon
goboooobooooobooooobooooobooOooboooobooooooooooOoooOooDOoOooboboOooon
gobooooboooooooooobooon -cobOOooooboOoooooooooobooooooogon
00000 eval() Oexec() OOOOOOOOODOOODOOOODOOOO

00000000000 0000 (executionframe) 00 0000000000000 0O00 (@OOOOOO
oOo)ooooooooooooooooooOooooooooooOoOoooooooOobocooOoOoooooon
goboooboooooooooboooo

42 0000000 (naming and binding)

421 00000

00 (name) 000000000 0DCOOOO0ODOODOOOODOODOOOO (namebinding) 00000
gogd

000D000D0O00DoO0ooOoO0:000000 (formal parameter) 000 import 0000000000
0({000ooooooooooooooooOooOoOoOoO)DooOOoOoODOOODOOODODOODODODODOOO for
00000000 withOO exceptdO asOD000 ”from ... import +x” 000 import 000
mport 00 0000000000000 O00OD0ODODOO0O0O0OODO0ND0OO0N0O0O0OO0O0O0OOoOOoOooO
000000oooooooooooooooooogo

del00000000000(Mel 00000000000 O0O0OO (ubind)000)0000000000
oobooooooono

o000 mport 0000000000000 00DOOOO0OOO0O0O(@IOOOOOOODDOODOOOO)OO
gooooo
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gbob0obobo0oooobobOobO0obol nonlocall glopal UOOOOOOODOODODOOOODO
0000000000000 (ocalvariable) 000000000000 OO0OO0OOOOOOOOOOOO
0000000000 (globalvariable) 00 OO OO0O0DOOO0OODOOO0OOOOOODOOOODOOOOO
ooooooooooooo)obooooooooooooooooOoooooooOooOOooboOoOoooooo
000000000000004 (free variable) 0 0 O

gobooooboooobooooooOooOoOoOOoO0oOobOOo0oOobOOoOoOoboOoOooOoOOoOobOOOOoOoDbboOoOon
0000 (binding) DODODODOODOODOOOOOCOO

422 0000

0000 (scope) O0ODODOO0O0O0O0O0O0ODODOOOOOOOOO0O0OOODODOOODOOOOOOOOOO
goooboobobobooooooooboooboboboboooboooboobooboboboboboboooo
gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
gog

g0ooopoOoooo0oooo0oo0ooOO0OO00DOOoO0O0OO0O0ODOO0Oo0oo0oO0oOOoO0O0@oOoooDOn:
nearest enclosing scope) 0 0 0 0000000000000 000O0OOODOOOOOOCOOOOOOOOOO
000000000000000000000000 (environment) 0000000

0000000000000 DOOO0O0NameError 000000000000 O0O0O0OOOODODOODODOOOO
0000000000000 000000000O000O000DO000 UnboundLocalError 000000
0000 UnboundLocalError 0 NameError OO OOOOO

ggoooooooooboobobobbboooooooooooobboboooooooooooboobbbobobobo
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
000000000000 00oooooUOoooPython DO OCOOOOODOOOUOODOOOOOO
gogoooobooboooooboobooobooboobbooboob bbb booboob o
gooboboboboooooogo

global D0OOOODOODOOOOOOOOOODOODOOOOOOOODODODOOOODOODODOD
gboboobooooobOdoboooooooooOO0obOobOOobOOobOooOobcOobDOobOOobOOoOooOOoDOOoDbDOon
gboooooooobooboboooooobooooooobooboboboooobooboOoboboboooboobooDbOon
builtins 000000000000 O0O0O0O0O0COOOO0OOO0O0O0O0O0O0O0O0O0O0O0O0O0O00O00O0O0O0
obooboooooboocobooobobOobO0oboo0bOooDO globalOboooooooooooOon
gopboooooooooooooDo

global 0O00OO0O0OOUODOODODOOUOOOOODOOOODOOOOOOOOUODOODOOOODOO global
ggoboobooobobooboobbooboboobooobobo

nonlocal U0OU0OO0O0OO00O0O0OOO0O0OO0OOOOO0OOOOOOOOOOOOOLOOOOODLOOOODOn
goooooboobobgobooooobobooooboobobobobOonl syntaxError 0000
gogd

oooo0000000o0ooooO0O00000000 mpert 00000000000 O0O0D0O0OOOOO
00000000 (mainmodule) 000 _main__0O0000O0OCO
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0000000000 exec()Oeval()OOOODOOOOOOOOOOOOOOOOOOOOODOO
0000000000000 0000000 ooooooooooooooooDooon
gogoobooboboooboboboooobboooobbooobbbooobbbooobbbooobbooOo B
0000000000000 oooooooooooooooooooDooon
gogooobooobobosooogobobooobboobbooobboob -boobbooobbooobbo
gooooooooOooooO0OoDoO0oooooUoooUoooUUooooOUoooUoooDooo
oo:

class A:
a = 42
b = list(a + i for i in range(10))

423 0000000 O0Ooooo

CPython implementation detail: 0000 _builtins_ 0000000000 OOO;00000000O
gooboooooooboooobooooob0oooob0ob0o0ooobb0dn builtins0OOOO0OO
import 0O0O00O0O0O0O0O0O0O0OOOO0OOOODOO

goboooboobooooooboooboobobooobooooobooobooobooooooooon
ob0000 _builtins__ O0000O00O0O0O0OO0O0O0; _builtins._ OOO0OO0OO0O0COOOOO
opbooo(@uooboooooboooboobooDbDO)y§oobooDbO000 _mein._ODOO0OODODOODO
0000 -builtins__ 0000000000 builtinsOO0;0000000000000000000O
_builtins__ U builtins 000000000000 OO0O0OOOO

424 000000 Oooooo

0000o00o00o0o00ooo0ooo00oo00oDo0o0oo0o0oooD0oooo0 42000000

i =10

def f():
print (i)

i = 42

eval() Oexec() UOOOODOOO0ODOOO0ODOOOOOODOOODOOODOOODOODOOODOOOOOOO
gogoooobooboooooboobooobooboobbooboob bbb booboob o
00oOooDoOoD0O0O0exec() Oeval () 0000000DODODODDDOOO0O0O0O0OODOOODOOOOO
gogbooboooboobooobooboobbooboobooobuoobbobobooboobboob

1 0000000000000 00000000000000000000000000000000000000000000

42. 0000000 (naming and binding) 59
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43 00O

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
g0oo0o0o0d0O0o0O00ObOU0DO00ODbOU0ODO0ODOO0OO0O 0D (mise)DO000;0D0O0DOODOOOOOO
goooooboobooobooboobobooboobboobuoobbooboobbooboobo
00 00 (handle) DOOOO0OOOOO0O

Python 00O 0000000 OCOOODOO(@COUDOOOO0)000OO0O0O00OO0OOOOOODOOPythonOO
000000 reise00000000000ODOOOOO0OODODOOOOOODOOQOO (exception handler)
b try ..except QUOOO00O0O0O0O00O000 try 0O finallydOOOOoooOoooobOOOOO
(cleanupcode) 00 0O DO0OOOOO0O0O0O0OODOCOOOOOO0OOOODOOOOOOOOODOODOO
gooooboboboooooon

Python 00O OOO0O0O0D0 "00000000 (termination)” D0 00000000:00000000000
goocoooooboooobooooboooboooOooobOOoobOOoOobOOoOoOoOoOooOoOoboooboboOobboOooboooon
(CoooooOoOoOoOoOoUOoooUooogoUoooooOo)oooooOOOOOOOOODOODOODLO
gobooobooooboooooo

goooooboobobooboobboobobooboobboobuoobbooboobbooboobo
0000000000000000 systemExit OOODODOOOOOODOOOOOOO (backtrace) 00O 0O
goog

ob0oo0oocOobOoO0oO0o0O0o0bboO0DbO0O000n exceptOOOODOOOOOOOOOOOOOOOO
gooo:.:ooooooboooboooooooooobOoobooboobObO0oOooooOoooDOoBoobobOon
goboooobooooooOooooboOoobooOooOooOooOooobooOooon

O0: D000000000Python APIOOOOOOOOOOOOOOOOOOOOOOOOO Python O
gobooooboooooooooobooooobooboooboooobooooooooooooooDoOoOooDbboOooon
goboooooooooooobooobooooooooooooooooooon

try 0000000y OO0 raise000000 raisell OOOOO0OOO0O0OO

od
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050

Jobooooogod

00 100 module 000 Python DO0DODO0DOOO0ODOOOODODOO (importing) 000D DODOOOO
goobooboboboboboboboon import 000000000 bOODODODODOLOOOOO
0o0o0o0o0bbO0000d0d0d0d0d importlib.importmodule () DODOODODO __import__() OO0
gbooboboboboooooboboboboboooooo

import 00 20000000000000CO0;00000000O0O000DOOOO0ODOOODOOOODOOO
goooooboobobgb import D00O0OODODOODO0OO00 _dmport__() DOODODODOODO
goo0oooboobOoD _dmport__ () DOD0OODO import U0 0OD0OOD0OOO0OOOOODODODOODOODO
goobobobob import 00000D0OODODOO

import__ () DDOO0ODOOO0ODOOOO0ODOODOOOODOOODOOODODOODOODOODOOOODOOn
0000oooooo0ooOoogooon (sys.modulesO000)0000O0O0ODOOOCOOOOOOODOO
goob0ob0ob0obo0on import00000DO0OOOOOODOODOO

import 0000000 _import__() 00000000 O00D0ODOOO0OOO _import__() O00O0O0O
000000000000 0000D00D000 (D000 importlib.import_module() O00) 00O
_import__ () 000O0OD0O0OOODOOOOODODOODODOOODOOOODOODOOODOOOODOOOO
oooag

0000000000000 000o0o0oDD Python ODODDODDOODOOOO0ODOOODOOOOOOOO
0000000000000 D00000DOO0* 0000000000000 D0O000D0DOoOoo
ModuleNotFoundError 00O 00000 Python OO OO0OOO0OOOOODODOOCODOOODOODOO
goboooboooobgoobooobobooboobooboobooobobooobobooboobboon
gobbooboobbooboobbooboo

00000 33000:0000000000 PEP302002000000000000000000000
gboooooooooboooooooo -obooboobo0ooobogn sys.metapath 00000000 OOO
0000000000000 ooooooooooon (PEP420000)0

1 types.ModuleType 0000000000
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5.1 importlib

importlib 00000000 O0OODODODODODOOOOODO APIODODODOOOOO
importlib.importmodule () DOUOO0OOO0OOOODODOODODOODOOODOO _import__() OO
00000000000 APIO0OO0O00O0O0D0O0OD0OOO importlib0000000DOOOODOOO
oopoooooo

52 00000

PythonOOOOOOOOOOOODOOODOO 1ODDODODODO PythonD COOOOOOOOOOOOOOO
gooboobobobooooooooooboboboboooboooboobDobobobobobobobooo
000000o0gdpbython0O DOOOO OODODOODODOODODODO

gobooooooobooooooOooOoOoOOoOoOobOOo0oOobOOoOooboOoOooOoOOoOoOObOOoOoDbboOonon
gobooooooooooooobooooobooboooboooooooooooooOoooDoOboOooDboboOoon
gobbodooobooooboooooooOoooOoo0oobooobooooooooooOoOoOobOoOOoOooboOooon
goboooobooooobooooooboooooooobooooboooooooooooooOooDooOooboboOooon
gobodooboooobooooooooon

goboooobooooooooobooooobooOooboOooobooooooooooOoooOoobOboOooboboOooon
gobodooboooobooooooooobooooboooooooooooooooooooooboOoon
obobO0O0_path__O0000O0O00O0O0COODOCOCOOOOOOOOOOODO

0000000000000 000O00000O00000000 PythonOOOOOOO0DOOOOO0ODOOOO
obooooboooooboboooboOoooobooonboOon sysOO0OO0OO0O0O0ODOO0O0O emailO0OOO
ooboO0o0obo0o0o0oooOo00DOo00DbO00bO0 email.mimeJ00O00OO0DOOOOOOOODO
0000000000 email.mime.text 0O00O0O00O0O0O0O0O0O0O0OCO

521 00000000

Python OODO OOOOOOOO O ODOOOOOOOO O0200000000000000D0O0O0OO
oooooooo Python320000000000000000000OODOOODOOOOOODOOOO
init__.py 000000000 O0OOO0OOODOODOODODODODODODODODOOOOOOOODOOO
g _init__.pydgdobobogoobbodobooobbooobbbooobbboobbboooobobo
000000000000 _dnit__.py0000000000OOOOOODODO PythonOODOODOODDODO
00DO00o0ooO0o00ooo0OoDooOobooOogOo pythonODOOODODOOODOOOOOOOODOO

000000000000000000000030000000000000000 parent0000O0O
ogoood:

parent/
__init__ .py
one/
__init__ .py
two/

(ooooooo)
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(Cooooooooo)

__init___.py
three/
__init___ .py

parent.oneJ0000000O00D0O0 parent/__init__.py O parent/one/__init__.py 000
000000000 parent.twoOODODO parent.threeO0O0D0O0O0O0OOO0ODOOOODO0O parent/
two/__init__.py 0 parent/three/__init__.pyOQOO0O0OO0O0O

522 00000 OoooQ

gogooboboooobbooobbbooobbooobbooobbooobbbooobbooobobo
gojooooooooboobboobooodooooobobobobbbbbbo0dodooogbbboo
O0zipOOODOOOOOOODOODOOOQOOUOOUODODDOOOOOOUOODO PythonOOOODOOOOOOOOO
gooooobooboooboobooobooboobDbooboobbooboobbooboobo
goobobobobo;000oboob0obobobooobooooobogoon

00000000000 _path__ 000000D00OCOO00D0DOCCOOOOOO0DOOD iterabledO00O0O
gobOooOo0oooOoOoOoDOoO00oboOoOo(@OooUOoDoOoOboDooOODO sys.path)O0OoOoOoQooO
gooboboobooobobooboobboobooboooboobbooboobboobo

00D0OO000D0D000 parent/_-init__.py00000O00O0O0COOODOOOOOOOOOOOOO
go000b0Ob000DbDO parent 000000000 0ODOOOODOODOODODOODODODODODOO
0 parent/one 00000 parent/twoODOOOD0ODOODOODOODODODOOODOODODOODOODO
00000000 1 0000000000000 PythonOD 0000 parent 0000000 ODOODOOO
0ooooooooooo

00DoO00oO0OOo0o00oooOoOoDo PEP420000000O0ODO0OO

53 00O

ooboOoooooOoOPbpythonOOOOOOOOODOOOOO@UODOOOODDOOODOOODOOOOO
Joo0o00ooooooooooO)yooooo 0000D0o0oOooO00oo0Ooo0Oon import 00000000
importlib.importmodule () OO0 _import__() DOOOOOOOOOOOOOOO

gogobbooobbooobbuoobbooobboobbbdl foo.bar.bazUUOOLOOOOODO
0000000000000 0U0oooUoDooOoU0n PythonOOOO fooOOOO foo.barOO
gogdd feo.bar.bazOODODODOOOOOO0OO0O0OODOOOOOOO0OO0ODODODODOOOOOOOO0ODOO
ModuleNotFoundError U0 OO QODOOO

531 0000000000

oboodooooooooboonod sys.modules00000000O00O0O0O0O0O0O0O0O0O0O0O0O0OO
gbooooooobOoooboooboboOobOboO0boboooooooOo0o0obO0n0n foo.bar.bazOOOOOO
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000000 sys.modules 0 fool foo.barU foo.bar.bazUOUOUOOOOOOOOOOOOOOO
00000bO00O000O0DO0ooDooO0oDOOoboooooooon

gboobooogbobbidD sys.modulesUU000O00O0D0O0OO0OO0ODOOODO0ODOOOOODOODOODO
obo0ooooOob0ooOoob0oOo0ob0oOo0oO0oO0O0O0Ob0OO0000 NoneOOODOOO ModuleNotFoundError
00000000o0oooooooooooooooog python 000 O0OOOOOOOODODOO

sys.modules 00 0O0OO0OO0O0OOOOOOOOOOOOOOODOOOODOOOOO (@CObOOODOOO
0000000000 o0ooDooo0o)00DO0DO0000o0DO00000000D0DO0DO0O0o0oDooooOon
goboo0oooOOoDOO0oOobOODOoOOobCOO0ODOD PpythonODOODODOOOODOOODOOODOOO
godoo0ooOog NeneoobbOOODOOOODUODODODODOUODOUDUUODOODDODDDODOOOOUOUOUOLOO
ModuleNotFoundError OO O0O0OO0OOO

gooobooboboboboobooboboboobboDb sys.modulesODUO00000O0OODOODOOO
goboooooooOoOoooOoOobOoOoOooOoOoOoooOoOoO0OoDO2000bDO0O0DODOOOODOOOn
gbobobobooboboboobobobOobOoll importlib.reload() O OO0 O00OO0OOOOOO
gooobobobooooooooobooboboboboboboboooooboobobobobobobooo

532 00000000000

sys.modules 000000000000 0000O000OO00O0O0O PythonOOOOOOOODDOOOODO
go0ooooooooocoo0ooooooooOooooOooo20000000000000000000 O
oobooooobooooboooogoooooboobooooboooooboobooboobooboobooDboooboOg
goooooooboooboooooooooooooooooOoooooooboooboboooooooOo oo
gobooO -obooooooogoooobooobooooobobooooboooooooooobooooDoOoooDoboo

Python 00 OOO0OO0O0O0OOODOOOOCOOOOCOOOOOOOOOO 100D0O0O0O0GCDODOO
o00o0oooo0oooooo0ooo20000000000000000 (OO0:freeze00D00O0O0OOO
000000000 0000000 FAQUDOOOOOO PythonODODOOOOOOODODOOODOODOOO
gooooooooooooo)ooooOooooooOooo30oo0oooooooooo obooboooon
oooooooo0oo0oo0 ooooo0ooooooo0 zip000O0O0OOOOOOODOODODOOOOOO
ooouvrRLOOOOOCOOCOOOO0OO0OOOOOOOOCOOOOO0OO0OOOODOOOOOOOOO0O0O0O0O0O0OO
gopoooo

oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
ooboooooooooon

gogooooooooobbobobbbooboooooooobobooboobbbbbboooooooooooboboo
000 module spec(0 0000000000000 O0OODOODOOOOOOODOODOOOOOOOOOO
goobobobobooooobooboboboboooooobooobo

gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
gobooobooooboooooobooooooooboooon

00000 34000:Python0 0000000000000 O0O0DOOOOO0 ODOO0OOOODODOOOOO
gooooooo oo oobooooooboooobobooooobobooooooooobooobooobooooDooOoon
gopboooo
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533 000Oooong

googoooobooobooooooooboobobbooosbbbooobb bbb Doob b o
goboOoooo2000000:oooooo0oOoobooooobobooOooo

goooboobobobOobiobbO sys.modulesU0D0O0000O0DOODOOOOOOODOODODODO
goo0o0o0obo0obobO sys.pathOOO0ODO0O0O0OO0OODODOOOOOOOODODODOODOOOO
gobobboooboboooobouooboooobboooobboobnn sys.metapath 00O
goobobobobooooooobobobobooooo

000000000000 sys.path(DO0O0O package._path_)O0000O00CCOOOOOOODODOOO
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
gbdobdbd sys.path.hooks DUOUOOOOOOOOOOOO

534 0000

00000000000 sys.modules000000000000 PythonOOOOO0O0O0000O00O00O0O0
gbooooboooboOobbod sys.metapathDO0OO0O000O0O0O0O0O0OO0O0OO0OC0O0O0O0O0O0OOOO
obobobooboooooobooboobOobOoboobooOooOooOoboOobOOobOoobooboobooboOobooDbOoon
0o0oooooo(@ooo0o)oo0o00000000 30000000 findspec() DOOOODOO
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
oobboooobooooooooobooooboboooboooooon

metapathfinder 000 0000000000000 O0000000O0OODOOQOOO specOOOogoon
gbobobotbooobobobO0obOob0ldnb NoneDOOODOO sys.metapathO00O0ODO spec
goooooooooooooo0oo0o0oo0ob0id ModuleNotFoundError JO0OO0O000O0O0O0O
gogbboooboobbooboobboobooboooboobbooboobon

000000000000 findspec() 00000 200003000000000000000100
00000000000 00000000000000000 foo.bar.bazO0OOOO02000000
gooooooOoO0OO0OO0O0OO0OO0OO0OO0O0000000000D0D02000000 NoOneODODODODOOOOO
oo0ooooooooooo020000000000000 _path._ 0000000000 _path__0O
00000000000 00000 ModuleNotFoundError OO0 O0OD0OOOO30000000CCOO
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
ogobooooooooooboobooooo

goooooloopooooodoU0oU0oOf0o0oOU0UOo0bOU00D0o0DU0Oo0D0oOOooDoDOooDoODOO
0oooo0oob0obob0obobo0oobOoobOonn foo.bar.baz UODDODODDOODODOOOOOOOO
00000000 (mpf)I000 mpf.find_spec("foo", None, None) DOOODOOOOOOODOO
go0b0oobbUoddfoolUUOUOUODODDUOUODNOmpt. find_spec("foo.bar", foo._path_,
None) 000OO0O0OD0OCOO200000000000000O0foo.bar000000000O0O0O foo.bar
goo0o0o0oboboDOoboo0o0ob0obUObDUdn mpf.find.spec ("foo.bar.baz", foo.bar._path_,
None) DODOOOOOOOOO

0o0oooooooooooooOooCoooOoOooooooooooooOoOooooboOoOooooooo2o0o
00000 NoneODOUOODOOOODOOOOOD NoneOOOOOO
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Python OO DOOOOD sys.metapath03000000000000000000000000000O
gboooooooooboobooooobooobooooOoobOooOoO0oOoOooOobOOoOoOOobOOoOoDOOobOO oo
goooo ooooooogooooooooooooooDoOoo oo oooooooooobooo)oo
gooo

00000 34000:000000000000 findspec() JO0ODO0O findmodule() DOODOO
0000 findmodule() OOOOO deprecated 10000000 OOOOOOOCOOOOOODOOOO
gobbO0o0bO0Od findspec () UOOOOO0ODOOODOOOODOODLDDOODODO

54 000

ooooooooooooooooooooOooooooooooooOoOooboOoOooooOo(@woboooooooon
0oooo0)ooooooooooooooooooooooooOoooOoOoOO0OO00:

module = None

if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# It 1is 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__ if 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]

oobooooboooooood:

* sys.modules 00 0000000000000 00O000000O00ODO0O00O0O000O import 0O
ooobooooooooooo
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CooboobooooobooboooboooobOobOobdOnd sys.modulesO00O00O0O0O0O0O0 O
oooooooo(@ooooooooOo)boooooooOoooooooooooooooooOon
O0;000000 sys.modulesOU0O00D0O000DOOO0O0ODODOOODOOOOODOOODODOOODO
cooboocooobooooooooooOooOooobooboOooon

e JOOO00bO0OO0ODbOLOODODOUODODOODLDOOD —-DOOLODbODbOODOODDOO —sys.
modules DO ODOOOOODOO sys.modules00O000O0O0OOOOOODOOOOODOOODOO
gooooobooobbobobobooboooooooooooooooboobbbbbbbbbboooo
gboooooooobobOobobooooooognbDgDn sys.modulesOO0OOO0OOO

e oo ooooobbbboooobLbbbooooLobLbbbooooobLobLbbboOoo
0000000000000 0O0U0UUUUOO (@MoooooooO ”init-module_attrs™)O

e JO0OO0ODLOODDOODDUODOLOODOUOODDLDOODDOUOODLDODDOUOODLDbDODDOUODLOO
gboboooogoooobooboboboboooooooboooooboobobon

00000000000 exeeccmodule) D0 000000000 ODODOODOOOCOODOOOOOOOO
000000000 ooo0*o

00000 34000:00000000000000D000DO0O0O0O00O0O0OOOODOODOODODOOOOO
importlib.abc.Loader.loadmodule () DOOOOOODOOOOOOODOO

541 0000

goo0oo0o0d0d0ooooooooooooooooboboboboobObOoO0oO0o00000000000o0ooooaoao
0000000000000 00000D0D00D0DO0O000 importlib.abc.Loader.execmodule ()
000000000000 importlib.abc.Loader.execmodule () DO0OO0OOOOOOODODOO
ogooad

gobbodoobooooboooooooooooooonn:

- 00000 @CUDO00DO00D00D0O0ND0O0ND0O0ODO0OU00OO000D0O0OODOg)PythondODOO
OO0O0DOO0ODO0O0O00OO0DO0O0OC0O00OO0ODbDODO000 (module._dict)OOOCOO0DOOO
gobooboooboo

e execmodule () DO0D0OO0ODO ImportError 00000000 ODOOO0OODODOOOODODODO
0000000000000 000 ImportError 00000 O0OOO

gboooooOoooooooOooooOoboOooOooOoOoO0oOboObObOO0O0;0b00000000 find-spec()
0000000 self(00:00000000)000CCODOO

00000000000 createmodule () UO00OO0OO0OOOO0OOCOOOOOOODOOOODOCOOOO
goboobooooooooooooooobooooooooooobooooooDOobOoobooboOoDOoDbOon
U0b0O00obO0o0oOob00O000DO createmodule () OOO0OO0OOOO0OOOOOODOOOODOCOOOO

2 importlib D00 000000000000 00000D00O000000000D0000000D00 sys.modulesO000000O
gdoooooooooooo0o0oo0ooooooo0obbo0ob000000000000 sys.modulesO0000000O0
0000000000000 0000000000000D0000D000 PythonODODODOOOODOOODOOODOOO
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boboooooboboOoodbdd NneneOOOO0OO0OO0O0OO0OOO0OO0O0O0O0OO0OOO0OOO0OOOOOO
oono

00000 34000: 00000 createmodule() DDOODODO

00000 34000: loadmodule () JO0ODODO execmodule() 000000 OCO0O0O0O0O0OOO
goobobobobooooooobobobobo

0000000000000 0000000000 1ocadmodule () OO0O0O0OO0O0O0OO0OOOOODOOO
execamodule () 0O0O00O00O00O00O00O00O00O00O000O00O loadmodule () OOOOOOOO
000000 loadmodule() O deprecated D000 O0OO0OOOODODO execmodule() OOODOOO
ooao

loadmodule () DUOOOOOOOO0OODOOOOOOOO0OOOOOOLOOOOOOODLUOUOOODOOO
gooboboboboooooooogogobobobobobooooooobobob:

* sys.modules 00000000000 OOC0OOOO0OO0DOOCOODOOOOOOOOOOOOOO
OO0000O0OO000D00O000@O0O00D importlib.reload() OOOOOOOOOOODODO)
OO00OO00000000 sys.modules00000O00O0O0O0O0O0O0O0OO0O0OOOOOOOOOO
gb0o000 sys.modulesU00O0O0O0OODOODOOOO

- J0000O00CO0COOOUODODODOODOOOODODODODOOODODDODODOOOODOUODOO
00000 sys.modulesO00O0D0000O0O0O0OOOO (musHO

e J000O0ODOOOOO0O0OODLODLOO sys.modulesUU00O0OOOOOOOOOOOODOOOOON
gogooboooboboooobbooobobbuo oo bbb bbbooUbLbbUoo
gboooooobooboboboobooooooooo

00000 3.5000: execcmodule () DO0OO0O0OO0D0ODO createmodule () OO00O0O0O0ODOOOOOO
DeprecationWarning OO OOOOOOOOODOODOO

00000 3.6000: execmodule () DO0OO0OO0O0DDO createmodule () OO00O0O0D0ODODOOOOO
ImportError OOOO0O0O0OD0OODOODOOOO

542 0000000

000000000000000000000000O0 (@O00 importlib APIO import OO0
import-from 00000000000 0OO0DOODOO _import_)000000O0OCOO0OOODOOO
gobooooooooboOoOoboOoOoOoOobOOoO0OoOoOoOoOoOoDOOoO0ob0ObOOo0OOobOOoobOO0Ogn spam
goboobO0o fooUDOOODOODOOO spam.fooUO0OO0OOO0OO0OO spamO0O0000O0ODOOO
goobobOo feolOOODOOOOODODODODODOODOODODODODO:

spam/
__init__.py
foo.py
bar.py

000 spam/_init__.py 0000000 O0ODOOOODOODOO:
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from .foo import Foo

from .bar import Bar

gobobooboobboonobuolb spamd0000bD0O0 fool barDdooooboonooon:

>>> import spam

>>> spam. foo

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

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

Python OO0 OO0ODO0OO0OOOOCOCOOOOOOOCOCODOOOOOOCOODOOOOODOUOOOLOODOOO
gO00oo0o0o0o0o0o0ooo0o0ooO0oU0oOOoD0oU0bODO0DU0DODO0oO0(@UuobOooooboooOoon) sys.
modules['spam'] O sys.modules['span.foo'] D0OOOOOOOOOODOO fooOOOOOO
gdpoDoo0ooooooooooooo

543 0000000

00oDoo000ooooooo0oD (U0ooOo00D)Y0ooooooDoooooooooDoooooooon
gooobobobobooooooooooboboboboboobobooboobooboboboboboboooo
gobbooboobbooboobbooboo

gobooooboooobooooooOoocOoOoOOo0oOobOOoO0OobOOoOoOoboOoOoOoOoOOoOoOOOoOoOoDbboOoOon
gobooooboooooooooobooooobooboOooboooobooooooooooooooDoDoboOooDbboOooon
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
gobooooboooooooooboooooboboooboooooooon

gboooobooobooobooooooobOon _spec._000000O0O0O0OO0OOOOOOOOOODOOOO
gbobO0bd ModulespecUOdnooooog

ooooos34000.

544 000000000O0O0O0OO0OO

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
gobooooood

__name__
_name__JogooooOoOooooboOoOOoO0OooobbobOooooboobbooooooobobboogoo
gbooooooboobobobooooooog

_loader__
_loader. 0000000O0OOCOOUO0O0OODOODOOOOOOODOOCOOOOOOODOO
goddooooooooobobbobbobbbobbbotboddddoo DL bbb
Joooooooooooooboboboboboooobooooad
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__package__

000000 _package__OO00O0OO0O0COOOO0OOOOOOOCOOOOODOOOOODOOOOOO
U0_name__ JU000D00000O0CDODOODODOOOOODDOOO0O package._ 00000
_name__ 00000000 0ODOO0OOO0OOCODOOOOOOOOODOOOODODOODODOOODOODOO
_package._ 00000000000O0DOOCOOOOOODOOOOOOOOODOOOOOOO PEP
600D DODODODODODOO

00000 PEP366 0000000000 0ODO0OODODO0OODODOODOODOOODOODOOODOO
Jddddddd _name__00000O0O0DO0O0ODODODOODODOO __spec__.parent00000O00O0O0O
ooooooooo

00000 3.6000: _package__ 000 _spec__.parent 00000000000 OOOCOOO
ooooooo

__spec__

_spec__U00O0O0OO0bO0OOO0OCbOObDOOOODODODODODODODODODODUODODOD
_spec__ 000000000 ODODODOODODOODOODOODOODOODOODO ODOODODOODOOO
O0000 _main__ 00 _spec__ 00000000 NoneOOOOOOO4d

_package__ 000O0OO0OO0OOODOO0ODO _spec_-.parent 000 pooooooonobooOon

ooooo 34000.

00000 36000: _package._ 000000000000 __spec_—.parent 00000000
O000oooooooooooogo

_path__

000000 (@O000o00oDoO0)0000D0o0000000o0oO00oo0O000 _path__ 000
gboobooboooboobooboobobooboboboobo0obO0o0obOob0b_path__00D0O0ODO
goobbboooob_path._goobobOO0O00oO0ODOOOOOO0OODODOOOOODDDOOO
U0 _path__ 000000000000 DOOOOODOODO

gobooboobboobb _path__ 0000000 OOODOO

_file__

__cached__

_file._ 0O0OO0OO0OOOOOOOOCOOCOOOOOOOCOCOOOODODODOOOOCOOOOO
0ooooo0ooooooooUooo0o0 @Uooooooooooo0ooooooDooon)
Co0oo0oodoboog file_O00OOOOOOCOOOOOOOOOO

00 _file._ OOOOO0O0O0O _cached__ 0000000000000 O0O0O0O0O0O0OO0OO00O (O
cooooooooooooooobooOo)yoooOoooOooOoOoOooOoO0OooO0ooOoOoUooDoOoboooo
gooobooobboooobbooobbooo,oobbooobbbooobbbooobbboo
goO00oCoOQoOoOOoOO0O0O0OO0OUOO (PEP3147000)HO

_file_ _ 00O0O0O0OO0DODOOOO _cached__00O00O0O0OO0O0O0ODODDOOOOODODOOOOODOO
gbobooooboobobuobobobibn file._ O _cached__0O00O0OODOOO0OOOODO
gobooboobbooboobbooobooboboobboobobobobooboobbooboo
goboobodobobooboobboobuooboboobooobo
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5.4.5 module._path__

ggbooboooboonbDb _path__O0boobooooboobboboboobbooobd

o00ooobD _path_._O0000O0O0O0DOCODOCOCOOCOCOOOOODOOOOOOOOOODOOODOOO
gboobod sys.path000o0oogoooooooobooboobobobooboobobooboobobooboon
gobo00oboo0ooO0o0O0o00DboO -path._0O sys.path000000O0O0OOO

_path__ 00000 dterable 0000000000000 00O0O0O0000O sys.pathO00OOO0O0OO0O00O0O
00 _path__ 000000000 DODO _path__ 00000000 (ODDODO)sys.path_hooks
ooooooooooo

oob000 _init__.py0000000D0C00O0O0 _path__O00000O0COO0O0DOCOOOOOOOO
OO0 PEP4200000000000000000000O00O0O0OO PEP4200 000000000000
goboooodD _path__ 0000000 O00ODO0OD _Adnit__.pyd00OoOoOooOoOoOonDOoOODOO
gbg;boboboooobooboobooboboboboboboobon _path__ 00000000

546 000000 repr

goboobooobobobooboobobbobbOreprgbgboboboboobobbOobboobobbOolb
goboobooobobooboobuoboboobooboobobodbreprbbobboobDOobODOn
gooog

0000000000 (spec.)00000OO0CO0DOODOOOOCODOOOCOD T reprdOOOOoOOO
gobogobobooobobooooooboooobboooobbobobboobbooobbooobbooon
gooooobboooooobobDbD0 repr00000D0D0000 module._name_, module.__file_,
module.__loader__ 0 (0O0O000CO0O00O0O0OOCOCOO0O0OOOCOOO0O0O)repr00000C0OOO
gooogoog

gobooooboocoobooooo:

000000 _spec._ 00000000 O0ODOOOOOOOODOOOrepr0000O0OOOOOOO
O O “name”, "loader”, ”origin”, ”has_location” 0 00 O0O0O OO

000000 file__OOOOOOOOOOODOOOOrepr000000O0O0OOOO

O0O0D000 _file_O0O0ODO _loader__ 00000000 NoneOOODOOOOOOOODO
repr U0 00000 repr0000000OO00O0O0OO

s JO0DO0ODLODODODO0ODLOON _mame__Oreprd0000DO0O

000000 34000: loader.modulerepr() OODODO deprecated DO OOOOOOCOOODDOO
gogbbooboobbUdreprgbboobooboboobboobboobo

Python330000000000000C0O0O00 modulerepr() OO0O0O0O0O0O0O0O0O0DOOCOOOOOO
Orepr0dooboooooobobbooooobbbbooooobbbbooooobbbooooobo
00000 deprecated 0 OO

54. 00O 71


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

The Python Language Reference, 0 0 00O 3.6.9

55 000000o0oooon

00oooooo pythonOD OO0 ODO0O0DDO0ODOOOOOODOODOODOODDOOODOOODOOO
0100 000000000000 (PathFinder)DJOOOO0 ODOOOODDOOOOOOODOOOO
gooobbooboobboobooboboobooboobboobooboboo

gooooooboobooocoooboOoocoobOOooOoobobOOobOOoboOoOobOOoObOOobOOobOOobocOoOOoboOoOon
gobooooooooooooobooooobooboooboooooooooooooOooooDoOboOooDboboOoon
goboooooon

0000000000000000000000000000000000000000000000000
000000000000000000 PythonOOOODOD (.py0000)0OPython D00 00O (.pyc
0000)00000000 (000 .so0000)00000000000000000000OOOOOO
000 zipimport 000000000000 OOOOOOODOD0O00000O0OOOOOOOOOOO
0((@O0O00000000)000000000000 zipdOOOOOO0OO0O0OOO0OO0O0O0O0O

oo0oooooo0oooooOooOo0ooOoOOoOoOoO0oOoOoOOOoOO0O0oOoOouURLOOOOOOOOOOOO
oobooobooooboooooboOoobooOoooon

goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
gooo0ooOoU0OoOoO00oOo0oU0DOOo0OooO0OOoO00O0oU0ODOoO0O0O0O0ODOO URLOODOODOOO
00ooooooooOodwebOOOOOOODOOOOOOOO HTTPOOOOOOOOOOOOOOOO
goooodooOooo @Uooooooogpoooogo)booooooUooOooooogoooogo
gooooooooooo000 ob000gooooooo0 webO0ooooooooooooooO
gooooooo

goodd:gooooooooob bbb oo popbhboooLDoD D bbb oo
oooooooo oooboooobo0oopoOooooOooOoOoo2000b0000DO0O0ODOObOOOO
gooooooboobooooboobooobobooboobboobuoobbooboobbooboobo
gooobooboboboboooboooobboobobobooboobOobOn sys.metapath 000
ggboooooboooboo

goboobgoobooooobooooooooboooobooooboboboboboobobobobOoDOon
Ul sys.metapathOUO0O0O0OO0O0OO0OOOOO0O0OO0O0OO0OOOOOOOO0OC0OOOOODOOOODOOOn
gobobooobooboooboo

551 0000000 0OOOODODO

gooooooooOooo0 OD0oOo0oD 000000 000000 0g Python DO OOOO Python OO
gobooooboooobooooooooooOooOoobboOoOoobooOooboOoOoooOOoOoOoOOoOoOobboOooon
goboooooooooooobbooooooo

goboooboooobobooob bObobobobobobbboo 0obbo0b0bbd findspec () OOOOOO
gogoobooooboooooboobobo bbb obboooobbooobbooobboooobobo
gooboboboooooobooboooboo

000000000000 O sys.pathO sys.path_ hooks O sys.path_importer_cache 00O 3
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uboooobooboooboooboooboobodnon _path._OO000O0O0O0O0O0O0OO0OODOOOOO
goboooooooooboooobooooooono

sys.path000000000000000O0O00O000O0O0000O000CO000CO PYTHONPATH OO
boooobooooooooooobooOoboboOoboooboboOoOobooOoOoOo0o0DbO00n0n sys.path 000
ooooooooooooooooUoooo zipOOOOOoOoOOOOOOOOOOOOO™O»O00000O
00 (site000000O0)0000000000O0O0O0O0OOOOOOODOODO sys.pathO0O0O0OO
gboo;oo0oobooooooooooooooooooooooooboboboobD oboobobbooDbOon
oo oobooooooooo

goooooooobodob obooboobbobb obooboobbobbooboobOoobboOobo
000000 findspec() DO00O0O0ODOO0ODOODOO0 0OOODOOOODODOOOOOODO pathoOO
findspec() DOOOOOOOOO0OO0ODOOOOOOOOOOOO -ODO00OOOOOOOOOOODOO
gooobobobO0obobol _path__ 00000000 pathOODO NoneODOOOOOOOOOOOO
oobo0ooboooooDOoooDnn sys.pathOOOO000O0O

gooooooooboooooobOoOooOo0obobooooOooobDoooOoooObOOobobDOooDOoOooboo
00 0O00o0o0boboooDOO (PathEntryFinder) DO0OO0OOOOOOOOCDOOODOO(@M@OODO
00000000 sta() 00000000000 O)ODODOODOODOODOODOODOOOOOODOO
goooooboOooobooooOo0oobOoOooOo0fobDUoOoOoOoObobDUoOoOoODOoODbOoOoOoDOoOobo
0 sys.path_importer cache 0000000 (OO0ODOOOODODOOOOOOOOOODO ODODOO
OO0 ooobooobOoooooOoOoOooobDOoOoobOoOooboOoooO)ooobOoOoobOoboooooo
oo oooooo0 ooboOoobDO0 ooOgooOooobo0oOOoU0 boboooooooobooooooo
0000000000 oD000oD00oo0o0oooD0ooo00ooDo0oooDo0ooooooooDooon
sys.path,importer,cacheDDDDDDDDDDDDDDDDDEI”IZI

pathenry 0000000000 OODODODODO pathbased finder J sys.path.hooks 0000000000
0000000000000 oooooooooong pathentry 000 000000 pathentry 00000 1
00000000000 00000000000D000000 pathentry 0000 path entry finder 00000
ImportError 0000 OD00O ImportError D00 0OO0O pathentry 0000 path entry finder 000 0O
0000000000 pathbasedfinder 0000 0000000000000 importpath0 0000000
o0ooooooooooOoUooooooooOooUoooDooooO0UUoooooO;ooooooooo
Jo0o00o0dbO0o0o0o0oo0oooDobO0doo00@oOooD0D0oDOD0bO0bOO00OD0O0ODOOoO0DOn UTF-8O0O
000000oO0)OoooooooooooooooDOooOo00O00 ImportError 000000000

sys.path.hooks D000 O0O UOOOODDOOOOOODDO ODO0O0O0OO0OO0DLODODOOOOOO0OODDODOOO
J0000OD00O findspec() OOODODO sys.path_importer cache D (DODOODOOOOODOODO
gobDOoO00oOoOOoOoOoOoOooOoOoDoOOonD)NeneO OO0 ODDOOOOOOODOOD DODOODOOOO
gogbbooboobbuoobbNonelgong

sys.pathhooks OO UO0O0O0O0OOOO0 ODOOOOOOOOOOOOOODOODOOOOO0OOOOO0OO
goooogoob ooob bboobboooobobbooobbbooobbbooobbbooobboo
goobooboboboooooooogon

godbodbobobbuoobuooobuoobboobbob sys.path0doooobooboobooon

=S 00000000000 sys.path_importer_cache O imp.NullImporter D00OO0O0O0O0O0OOOOOOOOOODOO
00000 NoneOOOOODOODDOODDOOODOOO0DOOO0DOODOODOODODO portingpythoncode 0000000000
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gooobooboboboboboobuobuoobobobo0obobUibin sys.path.importer_cache
gobooooboooobooboobooobboooboobooboboboboobDooobooboobboOoo
0000000000 30000 sys.pathimporter.cache 00000 importlib.machinery.
PathFinder.find-spec() U00OO00O0O0OO0OO0D0OO0DOODO0OO0OOO0OOOODOODOODOOOOOO

552 000000000000 OOODOOOO

gboooooocoooooobooobooOooOobocOobooOoobOO0obOOobOOoObCcO0ObOobOOoObObOOoOoOoOoDOOon
gobooboobobobobobboboouobobuooboDb findspec() DODOOOOOOOODOO
goooo

findspec() 0 20000000000000000000O00O0O0OO0OO0OOOOOOOODOODO (@O
0000)0O0O0OD00OO0O0OU0O00 findspee() 0000000000 OOODOOQO (populated) DO O ODODO
0000000000 (100O0O000o0oo0)00 "leader JO0OO0OODOOOO

000000000000 00000 00000b0o0bO0o0b00o0bO0o0bO0o00Oo0ooOooobooooo
0000000000000 "oader” 0 None 00O “submodule_search_locations” 0 0 0000000000
goooooooooo

00000 34000: find_spec () O find_.loader () 0 findmodule () OOOODODOOOODO
deprecated 1 0 0 0 findspec() D0 000000000 OOODODOO

00000000000000000000 findspec() O0O0DO0O0O0O00O 200 deperecated 00000
gooboboboboooooooobooobobobobooobooooobooboboboboboboooon
goooobbbooobbboooobiooounbbD findsspec () DOOO0OOODOOOODDODDOO
gooooobgd

find loader () UOUOOOO0OOO0OO0O0OO0OO0O0OO0OO0O0O0OOO0O00DOO00O0O find-loader () O OO
100000000 20000000 00000 0020000000000 0001O0O0@ODCOO
00)O0NoneOOOOOOOODOOOOOOOOOOOOOOOOOODOOOOCOOOOOOOOOODOO
00oooooooo0o0ooooooDoooo0o00ooooooo00gooooooOOg (contribute) O
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon
gbobooboooooooooooboboboooobooooooooboobooooboooobooDbOon
Oo0oo0o0o0O0 NoneOOOODOOOO200000000000002000000000000000
goboooooooooooobbooooboooo

find.loader () O NoneOOUOUODOOOOODOOOOODODODOOODODOODOODOOODOOO
gogbboooboobboobooboboooboobooobon

goooobooooobooooooooOooooOooOooOooooooOoooOoboOoOoOOoobOboOoOooboOoOoobooag
gboboooodoboboobooonbOdbonDn findmodule () DOOOO0OODOOOOOOODOOOODO
O0000000000000 findmodule() 000000000 pathOO0OOOOOOOOCOO (O
000000000000oooooooooooooooooooooooooooooooon)d

00000000000000 findmodule () 00000 deprecated 00000000000 O0OOO
goboooobooooboooooobooOoooOooOoobboOoOobooOooboOoOoooOoOoOoOOoOoobboOooon

74 050000000000
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find_.loader () O findmodule () 000000000 DOO0OO00OOOOOODOOOOOOOODODOOO
00000 findmodule () OO0 find.loader () OO0OOO0OOOOODOO

56 OO0 OoOoooOoOoOooDoOoOOoOoO

gooooboooboooboboooooobooobboobodoboodnnon sys.metapath0OO0oooono
oobooooboooooooooboooobooOooooOooooobooOooon

O00mport 0000000000000 00D000O0O000O00OO0O0OO0 APIODOOOODOOOOOO
0000000000 _import__() OO0O0O0O0O0OOCOOO0OOCOOOODOOCOOOO 1000000
00000 mport 0000000000 OOODODOODODOO

@oooooDUoOooOdopDUoOobDOoU0oobOU0oooOO)yOboobDoOooOOooDUoooDOoooao
000000000000 0OD0O0O0ODbDO0O0OD0 findsspec() OO NoneOOODDOODODODO
ModuleNotFoundError DO D DODOOOODOODOOO NoneOOOUOOOOOOOOODOOOOO
0000000000000 oooooooooooooooooooon

57 _main_ 000000000

_main 0O00O00OO0O0O PythonODODOODOOOOOODOOODOODODOODODOODOOOOODODODOOO
gbob0ob0 _main__ 000000 sysU builtins 000000000000 O0O0O0OO0OOOOOO
gooooooOoooOoOoDbOo0 2000000000000 _mein__O00OOO0ODOODOOOODOOO
gbooooobooboboboboobibb . mein__ 0000000 DOOOOOOCOOOODOODOODOOO
gooboboboooooobooboboboo

5.7.1 _main_..__spec__
_main_0000000000000000000 —main_._spec..00000000000000C
None JOOODOOOOOOO

Python0 -mO000000000000000000 _spec__000000O00O00O0O0DOOOOOODO
0000oo0oooooo000o0ooooO0oO0O000000 zip000O0OD0O0O00O000 sys.path 000000
00000000000 _main__ 000000000 O00OO0DBDO0O __spec-000 (populate) 00000

00000000 000 _main__._spec__0 NoneOOOODOODODODODDO _main__ 000 (populate)
oooooooo0ooooo0ooooo0O0ooOo0o0ooOo0oo0ooOoo0oooon:

e JODOO0ODbO
e —cUOODOO

estdin0 00000000

gobooboobbooboobooobooboobboo
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gobooooboooooooobooooooooooooooobooooooboooo0 0000 _main_.
_spec__.000 NoneOOOOOOOOOOOOOOOOO _main_0O000D0OOOOOOOOOOO
ooboo0 mO00000DO0OODOOOO

_.main_O000000O0000O0O0O0O00O0O00D0 _main__._spec__000000000O0O0OODOOC
0000000000000 2000000000000000000000D00O00O0ODOODO0O 4if
_name_. == "_main_ ": 000000000 00OOODOODOOOQC -main_0O000OOQO (populate)
goooooboobooobooboobobooboobboobuoobbooboobbooboobo
oooooooo

58 000000000

XXXO0OO0oooooooao

XXX * (import_machinery.rst) 0 00 0000000000000 00000O0O00O0OOO0OO0OO0O0O0OOO
go?0000000000000000000000DOODDODOOCOOODOOOO0O0OODOOOOOODDOO
goboooboooooooooboooo

XXXOO0OO0OOoOOoooooOo00 runpy O pkgutil OO OOCOOOOOOPOODOODOO (SeeAlso)’00000
gooboboboooooobooboboboboooo

XXX _main__ 000000000000 0OOOODODOOODOOOOOOOO?

XXX _main 0O0000/00000000CO0OCOOCOODOOCOOO@EIOODPEP3SOOOODOOO)

59 0000

Python 0000000000000 DOODO0O0OO0OO0OOOOO0OOODOODOO0O0O0O0O0OOOO0O0O0O0O0O
gobooooooooooooobooooooooboo ooooboooo boboooooooobboOooon
000000 sys.meta,path0000 PEP302000000000000O0 PEP420000

PEP 4200 Python330 UUOUODOUOOOO O00000OO0O0O0O PEP420000 findmodule () OO0
g0000Db0 find-loader () UO0OO0OODOODOOOOOO

PEP366000000000000000ODO00OOO0O0OO0ODOOO0ODOD _package__ 0000000
gooog

PEP328 0000000000000 0D0O0O0OODO0OO0O0O0O0OO _name__ 0000000 PEP 3660
_package__ 00O O0OOOOOOOODOO

PEP3380 0 0000000000000 0O0DO0O0O0OO0O0O0OOOOO0ODOO

PEP451 00000000000 00O0O0OOCOO0O0OOCOO0O0OOOCOOODOOOOOOOOOO0OO0O00OO0
gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
0000000000000000000 APIO deprecate 1000000000000 O0O0OOOODOOO
oopbooooooooDo

76 050000000000
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060

00 (expression)

00DoOO0O0OPythonOOOODOOOODODOOODOOOOODODOOODDO

00000000C0:0000000C00000 BNF(extendedBNF)OOOOOOOOOOOOOOOOO
0o0oo0ooooooooooooooooooooo @oooooo0)ooooooo

name .= othername

0000000000000 0000000 (semantics) 00000000000 name 00000000
00000 othername DO 0OOO0OODOOOOOOODO

6.1 0O 00O (arithmetic conversion)
0000000000 oooooobobodooooooobob b0 oooooooooooo
gooboooboobooooboobood:

s 0000000000000 0D0DODODODODUDDDODODbODOO;

s JO00000000000UUUUUUODUDDDLDDDDbObObODbDDDODODODObOUOOOg;

- JO000O0OO00OODODOUODbUUOLDDbDOUODUOUObDUODUODODDbDUObDUOODDbDOOD

000000 C9 0000000000000 0)000000Do00ooDoOo00oooDooooDoDoooon
goobobobooooooooboboboboo

6.2 000000000 (atom)

atom 000000000 DO0O0DO0000DO0O0D aomUJO0O000OO0ODOO0ODOOODOOODOOOO
00000oooooooooD dform)000C0C0COOO000000O0O0OO0ODDOatom 000000 OODOO
googo:
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atom BE identifier | literal | enclosure
enclosure = parenth form | list_display | dict.display | set_display

| generator_expression | yield.atom

6.2.1 00O (identifieroc OO0 OO (name))

00000000000000 (identifier) 000 (name) 000000000000 OO0 (identifier) 00O
000000 (keyword) 000000000000000 0000000 (naming and binding) 000000
ooooo

gooooobooboboboooocboboboobob aelombOO00OOoOOoOoOoOoO0OOoOOODbDODODOOOn
gbobobobobobaaomUd 000000000 NameError OO oooono

gooooooooOobooOdooUd-00oboo0oDOoO0oOOo0oDOOoO0OO200000b0O00DDOODbOOn
gooo0o2000000000000000DO0O0DOO0DO00OO0O0OO0 DOoODOOooOoooooo
gooooobgooooboobooooooboobobooboobooobooboboooboboboooboOoDon
gooboooooooOoooO00oooO0U0bOOoOo0Uooo0OoDoUOUobO 1oDogooooOoooDooooo
gboobobo0b0b HamOODOOO _spamU 0 Ham_spamJ O OOO000O0O00O00ODOOOOOO
gooo0ooOOo0ooOooOOoO0OoOo0O0oO0U0oDOOoUbDOU0OCO0O0OO0O0ODOO 2sopogoog)ooo
goooooboobooooboobooobooboobDbooboobbooboobbooboob o
gooooboobo

6.22 0000

Python 0O OOO0O0O0O000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOODOODO:

literal ==  stringliteral | bytesliteral

| integer | floatnumber | imagnumber

gooboooooooo0ooo(@oOooU000ooooOoU00U0U0ooODoOO0U0o0oD)ooOoooooDoooon
gooooooooooooooboOoooo @Woo)obobooooooobooooDbDobobooboOooobooo
oo ooobooboobboon

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
goooooooooooooO0oOooooooOooooobooOoooooo0o@ooooooboooon
ooooooooooooooooooboooOoobooooOo)boooooooooooooboboOoOooooooon
goboooooooooooooo

6.2.3 00000 (parenthesized form)

ooboobobooooboooooboooobooooboOoooon:

80 0 60 O (expression)



The Python Language Reference, 0 0 00O 3.6.9

parenth_form = "(" [starred.expression] ")"

gooobooobogoobobooobouoooboooobboooboo:-goobooobbooobboon
gooobooboobooooobobo;obobobo0oooboboboobobobDobboobOoDOoon
ogo

gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
goooooooo@uooooooooooooooooooooooooooooooOooooooo
0oooooooooooooo)o

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
000000o0o0ooo0o000 0000 —0O0O0O0O00O0O0’0000000 (nothing)”0O0O0O0ODOO
gogbooobooobooboooboobooboobboobooboobooboobobobboobbon

6.24 00000 OOOOOO
Python 0000000000000 0000O0O0O0O0OO 00 (display)’000000000000000
goobobobooooooboobobon:

e JODOO0ODLOODDODODO

« 0000 (comprehension) 0000000000000 OOOOOCCCOOOOO0O0O0O0O0OOOO0
oooon

oobooooooobooooboooon:

comprehension = expression comp-for

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

comp-if = "if" expression.-nocond [comp_-iter]

000D00000000ooo0oo0ooo0 100 for000000OD0OO0 00000 forodonoo if0
goo0oob0obO0obobobn for0 if000000O0ODOO0ODOODOODOODODODODOLOOOOOO
ggbooooboobooobooboobbooboobbooboobbooboobbooboboobo
goobobobobooon

goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
oo0r’0o0”000ooooog

Since Python 3.6, inan async def function, an async for clause may be used to iterate over a asynchronous
iterator. A comprehension in an async def function may consist of either a for or async for clause fol-
lowing the leading expression, may contain additional for or async for clauses, and may also use await
expressions. If a comprehension contains either async for clauses or await expressions it is called an asyn-
chronous comprehension. An asynchronous comprehension may suspend the execution of the coroutine function

in which it appears. See also PEP 530.

6.2. 100000000 (atom) 81
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6.25 00000

ggbobooboobooboooboobboboboobooobooboooboobog:

list_display :i= "[" [starred_list | comprehension] "1"

goooogoooooobbobooboooddooogbb bbb bbbobobo
(list comprehension) 0 0 000 0000000000000 0O000O00O00O0OUOODOOODOUOLOOOO
gooooooboobooobooboobobooboobbooboobbooboobbooboobo
gooboboboboooooog

6.26 0O O0O

gobbodoobooooooooooboocOoooboooooboboOooboooobooooooboOoon:

set_display == "{" (starred.list | comprehension) "}"

goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
gooooooobooooobooobooooooboooboooooooooooooooooboboobboooboooon
gboboooocoocoooooboooboooooobOoboOoOooOobOOobOoboobOoOoboOooOoOooOoOoDOOon
oono

0000 {}00000000000000000000O0O00000

6.27 0000

gobooooooooboooOooooooooboooOoooOooOoobooOooooOoocOoOobooOoOoOooDoOOn:

dict_display BE "{" [key.datum_list | dict_comprehension] "}"
key_datum_list = key_datum ("," key_-datum)~* [","]

key_datum = expression ":" expression | "xx" or_expr
dict_comprehension = expression ":" expression comp-for

gogbobooboobbooboobbooboo

gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
gbooboobooooooboooboooboooboobobobOoOoooboooobobooboooboooobooDbOoon
gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
oobooooboooooooooboooobooOooooOooooobooOooon

goooooboob »x0 00000000 0DbO0obOob0oDoo0ooool mapping0O0DOODODOODO

82 0 60 O (expression)
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0000000 mapping 00 0000000000000 OOOOO/O0DO00O0O0000O0O0OOOOOO
goboooboooooooooboooboboooboooooobooOoooDooa

ooo0o0o35000:0000000000000000 PEP44BO0OOOOOOOO

00000000oooooooooooooooooooobo o0 i’ 00000000O0O0ODODOO
2000000000000000O0DO00000ODOOO000DOODOO000DOOO0O00ODOO0O00OOOD
oono

gooooooooooooooOoOobo obbobobo0 oooooOoOoOoOoUObDOOo@EUoOoOoOooboooo
00000000000000000 hashable00O00O0OOO0O0OOOO)DO00ODOOODOOODOODOOOO
goooo0o0o0o0ooo0obOooOo; 0000000 b0bO0obO0obO0oDOO0obODO0o(@@UubOOobOobDOooooboOon
gopboooooooooogoo)yooboooo

6.28 DOOOOODO

0000000 (generatorexpression) 10000000000 OO0OOOOODOOCOOODOOOO:

generator_expression = "(" expression comp-for ")"

oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
ooboooboooooooooboooo

goooooooOoobOO0oO0ooU0oDOO0OoOoUObO (DboO0ooUODOoO0Ob0UODO0O0OO)0bDoUooooooooo
g00000 _next__()00000000DOODOO0ODOODOOOO0ODODOOOODOODOOO forO
goooooooOoobOOoOoodOoooOodbooUoO oOoOoUbDOoUoOoUOobOoUoOoObDoUooOoDooogo
goobo0obOob0obooonb for00b0ODb0ODb0O0O0O0ODODODOOD forobobOobObObOObOOO
O000000doddd: (x+xy for x in range(10) for y in bar(x)) O

00000o00oo0oo0o0oo0oDo0oooo0ooooooooDnDOoo 00o0d (eal)DODODOODOOO
gogd

Since Python 3.6, if the generator appears in an async def function, then async for clauses and await
expressions are permitted as with an asynchronous comprehension. If a generator expression contains either
async for clauses or await expressions it is called an asynchronous generator expression. An asynchronous
generator expression yields a new asynchronous generator object, which is an asynchronous iterator (see [ [J [J
00000 (Asynchronous Iterator)).

6.2.9 Yield O
yield_atom = "(" yield expression ")"
yield expression = "yield" [expression_list | "from" expression]

6.2. 100000000 (atom) 83


https://www.python.org/dev/peps/pep-0448
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yield OO OOOOO0O OO0 term:O000000O000OO <asynchronous generator> 10000000000
0000000000 00000000000o0000o000yielddD 0000000 OOOOOOOOO
00000 asyne def 0000000 0O0O0O0OOODOODO0OOOOOODOODO0OOOOODODODODOOO0O
ooooooooooo:

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

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

go0oooooobobodooobboooobb oo b oo L0 Do ooooo
O O (asynchronous generator function) 00 000000000000

goooooooooobooboobobobbodooooobbobobbbbbbooooooLDbDbobbbboo
goobooboboboooooooooooboboboboobobooboobooboboboboboboooo
00000000yieldOOOOOO0OO0OO0OD0O0O0OOOO0O00000 expression list000000000O
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
gogboobooobooboboobooboobboobooboboobooboboooboobbobboobo
00dooooooooooyielddO00O0OO0ODOOOCOCOOOOO0OO0OOODOOCOOOOOOOOOODOO
yield OOOOODOOO0OODOOOODO0OOOD _next__() 0000000 (OO forOOoOonoO
U000 next () J0)0000 NoneODOOOsend() OO0O0O0D0OD0O0O00ODOODOO0OODOOOOOOO
gooogo

goooooboobooooboobboobobooboobDboobuoob bbb booboobo
0000001000000 00ooo0Ud00oO00000DO000000OC00U000DOO0O0DDOO yield
gobooooboobooobooboobobooboobbooboobbooboobbooboobo
gooo

yieldOO try 000000000000 0DO0ODOO0(@ODO00ODOOO0O0ODOOO0ODOOOOOOO
o00O0)OOoOoOOO00O0OO00ODOO0O0ODDoOOb0O0OO00-0D000D0D0 close() 0DOODDOODODO finally
gooboooobod

yield from <expr> 0000000000000 ODOOO0O0O0OO0ODODOOOOOOODOODODOOO
gbooboooboobobobobobobobobobobUobUobUobUobobUuobobobobgsend()
o0obDOo0o0o0ooO000 throw () OODOOODOOOODOOOODOOOODODOOODOOOODODOOOO
0000000000 bOo0oboOoOgnoOsend() O AttributeError O TypeError 00 throw() OO
0opDooooooooooono

00000000000000O000000 StopIterationdO0000O0O valueODOOOO yieldO
goobobOoDb stopIteration00oooooooooobOOobOO0ObODODObLOOOLOOOOO
gopopo(@ooooboooooooob)yooooooobooOoooboOooboooo

0000033000:000000000000000000000 yield from <expr>0O0O
ooooooo

yield0OOOOOOO0O0OO0O0O0O0O00O00000000000O0

goe:
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PEP255-000000000 PythonOODODODOOOOO yieldDDOOOOOO

PEPO0342-0000000000000O00DOOOO0 0OO0OOOUUOODOODOOOOOOOOOOOOOO
OO000OO0OO00oDOoOOo APIDOOO0DOOOODO

PEP380-000000000000D0OO0 000000O00O000O0O0O0O00O00000 yieldfromO
gboooooo

PEP525- 000000000 000000000000 0OO0ODO0OO0O0O0OO0OOOOOO0O0O PEP492000
ood

coobooo-000000o0oon

gooooobooboooboobooobooboobbooboob bbb booboobo
gooogoog

gogbobooboobboobbuooboobuoobboobobuooboobbdg valueErrordgoognono
goobooboboboo

generator._next__()
0000000000000 00DO000D00yieldOODOODODOODODDODOODDOODUODOODODDOOO
00000 _next__()00D00ODO0ODO0OOOOOOOOOODOODO yieldOOOOODO Nonel
O00000DO0O0000 yieldOOOOOOOOOOOOOOODODOD expression_list
000 _next__()00000CODOCOOCOOOCOODOOUODODOOOOOOVieldOOODOOOO
OO0 StopIterationUOOOOOOOOO

gbobooboobboiD forbbO00bO0 next() UODOOODDOOODOOODDOODO

generator.send (value)
000000000000 0O 00000000000 00o0d valuedODOOODO yieldOOOO
000000 send() 0000000000 OOO0ODODODOOOOOOOOOOOOODOOODOO
000000000000 StoplterationdOOO0OO0OO send() 00000O00OO0OOOOO
000000000000 000vyieldOOODOOODODOO NoneOODODODOOODOOODOOO
ooooo

generator.throw(type[, value[, traceback]])
O00000000000000 type000000O0O0O0O0O0O0O0DOOO0OO0OOOOO0ODOOOOOO
gobooboobboobbobobuoobbo0obOoObn Sstoplterationddboooogd
000o00oO0o00o0oO0oU0o0oOoU0o0o0oUoO0oOoUoO0oO0o0Oo0oO0oooOUOOoooUoo
goboobogo

generator.close ()
O0D000O0D000O0OD0DbO0O0O0DOO GeneratorExit OO ODOODODDOODOODOOO
ooooooooooooOoooooooooooooooo@oooooooooooon)
GeneratorkExit 0O0OOO0OO0OCO closeDO0O0O000O0ODOODOODOOOODOODOODOO
O0 RuntimeError 0000000 Cclose() 000000OD0O0OO0O0OOODOODOODOOOOODOO
oooooooobooooo
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aoo

gogbobooboobobooboobobobobooboooboobooboboobog:

>>> 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 ()' 1is called for the first time.
1

>>> print (next (generator))

None

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

2

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

>>> generator.close()

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

yvield from OO OO OO”What’s New in Python.” 00 pep-330 0000000000

00000000000 (asynchronous generator function)

async def 00 000000000000000O0yieldOOOOOOOOOOO0 ODDOOOOOOOO O
goboooooooo

goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
goboboobooooobobooboooooobobobooboooooooboobooooobOoDbOoDbOon
goboooboOoob00dn asyne forooooooooooooOOoOoOoDOOOODnD forooono
oobooooooobooooobooooooa

00000000000 0000 10000000 awaitable' D 0000000000000 O0ODOOO
o0ooo0oDoDoO00OO0OO000000O000O0O0DOO00D0OO0000yieldd0OO0OO0OO0OO0OO0OODBOO
OO :token:‘expression list 0 0000 00000000000000000O0O0O0O00O0OOO0O0OOOOOO
gbooboobooboooooobooooboOooOooobobOobOOobOoOobOOobDOobOOobOOobOOobObOoDbOon
gobooooooooooooobooooboo0oobooobooooooooooboOooooDoOoDOooDboboOooon
oo000o0oooo0o00ooooO0O00U0oooOO0O0yyieldOODOOOOODOOOOOOOOODOOOO
g00oooo00ooo0o0oooo000yieldd0O0O0OOOOO0OO0ODOOOODOOOOO0OOODOOOODO
—canext__ () 00000000 NoneOOODOODOOOOODODOO asend() O0D0O0O0O0ODODODO
gobooobooooboooobooono
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In an asynchronous generator function, yield expressions are allowed anywhere in a t ry construct. However, if
an asynchronous generator is not resumed before it is finalized (by reaching a zero reference count or by being
garbage collected), then a yield expression within a ¢ ry construct could result in a failure to execute pending
finally clauses. In this case, it is the responsibility of the event loop or scheduler running the asynchronous
generator to call the asynchronous generator-iterator’s aclose () method and run the resulting coroutine object,

thus allowing any pending finally clauses to execute.

To take care of finalization, an event loop should define a finalizer function which takes an asynchronous generator-
iterator and presumably calls aclose () and executes the coroutine. This finalizer may be registered by calling
sys.set_asyncgen_hooks (). When first iterated over, an asynchronous generator-iterator will store the
registered finalizer to be called upon finalization. For a reference example of a finalizer method see the implemen-

tation of asyncio.Loop.shutdown_asyncgens in Lib/asyncio/base_events.py.

yield from <expr>U0O0000000O000O0C0O0O0O0C0O0O0O0O0O0O0O0O0O00O0O0O0OO

goboobooboboooboobooo

goboobooboooboobooobobooboobbooboobboboboobbobbooboo
goooo

coroutine agen.__anext__()
Returns an awaitable which when run starts to execute the asynchronous generator or resumes it at the
last executed yield expression. When an asynchronous generator function is resumed with a __anext__ ()
method, the current yield expression always evaluates to None in the returned awaitable, which when run
will continue to the next yield expression. The value of the expression_list of the yield expression
is the value of the StopIteration exception raised by the completing coroutine. If the asynchronous
generator exits without yielding another value, the awaitable instead raises an StopAsyncIteration

exception, signalling that the asynchronous iteration has completed.
This method is normally called implicitly by a async for loop.

coroutine agen.asend (value)
Returns an awaitable which when run resumes the execution of the asynchronous generator. As with the
send () method for a generator, this ”sends” a value into the asynchronous generator function, and the
value argument becomes the result of the current yield expression. The awaitable returned by the asend ()
method will return the next value yielded by the generator as the value of the raised StopIteration,
or raises StopAsyncIteration if the asynchronous generator exits without yielding another value.
When asend () is called to start the asynchronous generator, it must be called with None as the argument,

because there is no yield expression that could receive the value.

coroutine agen.athrow (type[, value[, tmceback] ] )
Returns an awaitable that raises an exception of type type at the point where the asynchronous gener-
ator was paused, and returns the next value yielded by the generator function as the value of the raised
StopIteration exception. If the asynchronous generator exits without yielding another value, an
StopAsyncIteration exception is raised by the awaitable. If the generator function does not catch
the passed-in exception, or raises a different exception, then when the awaitable is run that exception prop-

agates to the caller of the awaitable.
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coroutine agen.aclose ()
Returns an awaitable that when run will throw a GeneratorExit into the asynchronous generator func-
tion at the point where it was paused. If the asynchronous generator function then exits gracefully, is already
closed, or raises GeneratorExit (by not catching the exception), then the returned awaitable will raise
a StopIlteration exception. Any further awaitables returned by subsequent calls to the asynchronous
generator will raise a StopAsyncIteration exception. If the asynchronous generator yields a value,
a RuntimeError is raised by the awaitable. If the asynchronous generator raises any other exception,
it is propagated to the caller of the awaitable. If the asynchronous generator has already exited due to an

exception or normal exit, then further calls to aclose () will return an awaitable that does nothing.

6.3 00000

gobobooboobobooboobbooboobboooboobbooboobLDbOon:

primary =  atom | attributeref | subscription | slicing | call

6.3.1 0000

gobbooobooooooooobooobooOooooooooDo:

attributeref = primary "." identifier

gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
goooooboobbooboobboobobooboobboobuoob bbb booboobo
goo0oob0obO0obOobOobO _getattr__ () DO00O0ODOODODODODODOOOOOODOOOOOO
gooooobuoboobobobO AttributeError 000000000 O0ODOOOOODOODOOO
goooobooobogoooooobooooboooboobooooboboboobobobooobOoDOon
gobbooboobbooboobboobooboboo

6.3.2 0000 (subscription)

gooodooooooo {@oooooooooooO0)oooo (MoO)yoooooooooooooooo
gog:

subscription = primary "[" expression_list "]"

gooooooooooOooooOooboOobOobOobOOobDOo (CooboooooOo)ybobooboboDboo
gbobobdboboood _getitem_ () U0O00OO00OO0ODOODOOOOOOOOOOOOODOODO
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oooooooo0oooo0o00oooOo0o00ooO0O00DoO0O0O0boO2000000:

goboooobooooooooobooooobooooboOooobooooobooooooOooooOoDOoOooboboOooon
0000ooo0o00bo000o0O00000O0000000000000 (value)DOOOOOO(MOOO
00000000o0ooooooooooooooooooooooon)

ooooooooooooooooooboOoOooobooOooooOoooOooooOo(@oboobooooono)yooon
ooboooooon

goboooboooobooboooboobooobooboobobooboobboboobooboobboOon
gbgbgobobd _getitem_ () 000000000000 OODOODOODOOOOOOOOOOOOOO
00Do00oo(@oO00 x[(-1] 0 x000000000000O)HODOO0O0DO0O0000OO00DOoOO0o00
goooooooooboOoodbooooooogoboUoooDbDOo)oUoOo0OooUoDODUoOoooDbooooo
gobbooobboobobooboobboob _getitem— () DOODOOODOOOOODODOOO
goobobobooooooboboboboboooooobooboboboboooo

0000000000 (character) 000000000000 DOO 100000000000000O
6.3.3 000000 (slicing)
Jo00ooo0oooooooooooo0o0 (@ooooooooooo0)0oooooooooooooon

gbooooooboocobOo0obOo0bO00bO dex00OOb0O0OO0OOCODODOOOOOOOODOOOOOOOOO
oobooooooon:

slicing = primary "[" slice_list "]"

slice_list slice_item ("," slice_item)* [","]

slice_item expression | proper_slice

proper_slice = [lower_bound] ":" [upper_bound] [ ":" [stride] ]
lower_bound = expression
upper-bound = expression
stride = expression

goooooboooobooooooooooo0oOoooOoO:000000O0O0O0O0OOOO0OOOODOODOOOO
goooooooooooooooooooooooooooooooo@ooooooooobooooon
ooooooo)oooocoooooooOoOoooOoOoOoOoOoOoOooOOoOoOoOoOooOoOoOoOoOoOooOooOOoOoOoooon
goboooobooooooooobooooobooooboooooooon

gobodooobooooboooooooOooobooOooboOoobooooooooooOooOoOoOOoOooboOooon
000000000oooooooooooooo(@o0b0000000 _getitem_ () O000OO0CCODO)
gobodoobooooboooooooooobooooboooooooooooooooooooooooon
gooooooooooooooooooOooOoOoOooOoOoOos00b0bO00oO0bO0o0obOboOobObOOobOOoOobooboOon
goooooooboooobooooboooboobooo0ooooobooooooooooobboOobobOooooD
oooooooooo@oOOobO0o00)0D0O00000 start,stop000 step0000000O
000000000000000000 (stride) 0000000000000 NoneOOOOOOODOO
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6.3.4 0000 (call)

00000000000oooooo00 @O0 function)d arguments 0000000000 ODOODOO
gobooooooooooon:

call = primary " (" [argument_list [","] | comprehension]
argument_list = positional_arguments ["," starred_and_keywords]
["," keywords_arguments]
| starred_and_keywords ["," keywords_arguments]

| keywords_arguments

positional_arguments = ["x"] expression ("," ["«"] expression)x
starred_and_keywords = ("x" expression | keyword_item)

("," "x" expression | "," keyword.item) *
keywords_arguments = (keyword.item | "xx" expression)

("," keyword_item | "," "yxx" expression) *
keyword_item = identifier "=" expression

oobooooooobooooooboooooOooOooboOooooOoobooooooOooOoOooOOoOooboboOooon
gooboooo

goooooooooOoDoO0ooO0bOOoUdOooOdO0ooDdOoo00oO0o(@CUobOobogoooooDoooDooo
goobobooobooobobuooobboobbooobboobobboobLbbooobbg —ccall—()
goooooOooOooooodooooOoOooOoboO)§booooOOoOooUoooooOoOobooDbooooo
00000 (formal parameter) 00000000000 0DOO0O0 0000000000

0000000000o0o0ooDooo0o0000O0O0O0O0O0OgoOn (positional argument) 100000000
goobooooooOooooboOobOobOoooUooOooooDooOoNDODOOODODOUODODOODbObODOOO
oNOOODOOOoOooOoOooOoooOooOoOoOooooOOoOooOoDbDOooDOOoOoOoOoDOoOoboOoDoOooboOoo
oD @ooo0ooooooodooo00ooodooDooooDoooooooooO)yoooooDoooon
go0oobooobOonD TypeError 00000000000 DOOO0DOOO0ODOODOOODOODODO
0000 {@dO0ONoneOODOODODOOOOO0OO0O0O0O0O0O0OO0O0)YO0O0O0O0O0OOOOOOOODOOODOODO
gooobooobooOO0oobOOo0obOobO0oOobOoO0bO0obODO0oobOobOD00obOOooOD@EWoOOoOobDOobObOoODOO
gooobooboboooooboobo,obobobooooboboboobobobDoboboobOoDOon
goooooboobooboooboobooobooboobbooboobbooboobbooboobo
goooo;0oo000oooofoooooobOooboO)oboooooo0oboooobDoooDoOooboboooOoon
gobooboooboobobO TypeErrord00dboooboobooboboboobobbooboobglb
goobobobooooooobooboboboobooo

CPython implementation detail: 0 0 0 0000000000000 000O00O0O0OOOO0ODOOOOODO
goooooooooooOo0o0oOoooooooOO0O000 " 00oooOoD’oOoOO0O000OoBoOOO0O0OO0
000o00O0o0000O0O0000o0O0O0000n0 CeythonOOOCOOOOOOOOOOOOOOOOOO
gbob0obobO0o00ODg pyArg-ParseTuple () DO0OODOODO

ggobobooobbooobboobbioo0obbiboOob +xidentifierg0nonoooooooonOoOO
ooioDb TypeError U0D000O0O0ODODO;000 +sidentifier000000oooonobooooOO
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ooooooooo(@ooooooooooooboOoOoDOOoOO0O0O000)00000000

0000000 00ob00bU0bObUOb0bODbOODObOn «+xidentifier000000D0O0ODOOO
gob0000 TypeError 000D 0O0OD0O0; 000 *xxidentifier000000000O00OO0O0OOO
goooooooooo(@OoUoOoboOooOoooooUboooUUoDbDoOoUOooDoO)oboooboooooo
00oDoooooooooooooDooo (@MOoo)yoooooooood

OO0D00O000 «expression 00000000 0O0D0O0O expression000O000O ODOOOO OO
0000000000000 000000000O00000000000000000000 £(x1, x2,
xy, x3, x4)000000000CO0ODOOyODOODOODOODOOy,..,yMOOOOODOODODOO
0oMH4000000O xI,x2,y1,....yM,x3,x4000000000000000

000000000 ~expression00O0O0000O00O00 OO0 OO0O0COO0OCOOOODOOOOCOOO
(00DDO x+expression0 -0000)000 0O 00000O0OOOODOOOOOOOOOODOOO
goooooo:

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

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

0000000 ~»expressiond 000000000 O0ooooboobOoOoo0ooboOoboOobOonoon
gooboboboboooooogo

ob0D0O000 «sxexpression0OU0O0O0O00O0O0O expressionUOOO0O0O0O OOOOO ODOOOO
goooooooooooooooooo0ooo0ooo0oooOoooOo0ooo0D @ECoooooDoooobooo
000DO00o0OOo000oOooO0OoDOoO0O0)0UoODoOOoUOU0ODD TypeError 000O0ODOOOOO

xridentifier 0 xxidentifier 00000000000 O0O0O0COOOOOOOO0O0OOOOOOOOO
ooboooooon

00ooo3s5000:000000000000 x0000000D0 x«000D0DOCOCOOOOOODODOO
j0oodoo0DO0o0DO0o000 (vn)OODOoO0ODOOoU0ODOoU0ODOO0ODOO0ODOO0ODODODOO (»x»)OoOobooo
00000o0oooooooo PEP448 0 0000 OOOO

gbobdobobooboboboboobobobbobobobooboobubO NenedOOOOobLODLOOOOO
gooboboboooooooboobobobooooooooboboboboooo

gooogd—

gobodooob: ooobooooobooOooooOoo0ooobooOoOooboOoOoOoOoOboOoOoOOOoOoOoOboboOooon
O0O00o0ooo(ind)000;000000000 0000 OO0O0O00O0OOOCOO00OODOODOOO
return000000000000000CO00O00O (eturnvalue) 00000000
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0000000000000: 000000000000 000;000000000000000 built-in-
funcsO0OOOOOOODOO

gobodooood: booooooooooooobooooooooon

gooooooboobooobo: boboooooooooooooboobbobbbbooooobbbobbobobo
gbobooooogobobobooboooooobooobo:0oooooboboboboboboooooobooDo

goboooobod: bood _cal1(¢)00obbO0O0bbO0O0ODDODOO0ODLDOg cccall () O
gbooooooboobobobooooooooooDo

6.4 Await O

awaitable 00000000 coroutine 000000000 DO O coroutine function 00O OO OOOOOO

await_expr = "await" primary

oooogs3s5000.

6.5 00000 (power operator)

goooooooobooobooooooOooO0oOOoO0obOOoOoOOoOoOOoObO;00bOb0O0obObOOobObOOobOboOn
oobboooooooooooobbo0oooooooooooDo:

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

goooooboobboobooboobobooboobDbooboobbooboobbooboobo
00DOO0(@O0O0OD0O0OU00DOO00DCO00DO0OU0DbDOOO -1+x+20 -1O0D00OO)d

gboooobodoooooboodoooooboooooobbod pow () DOOOODOOOOOOOOOOO
goboooobooooooOooooboOooooOoOoooOooOooono

gboboooodobooooooobooobocooooocooobobooooooobOo,b0obooooogn
oboooooooboobcOoOobOOobOoobocoo0oOobOobOOobOoDboOn 10x+20 1000000000
10xx-20 0.01 0000000

0.0000000000DO0D0 ZerobivisionError UUOOOOOODOOOOO0ODOOO0DODOODDOOO
O (complexnumber) 00000 (0000000000 ValueError 00O O0OD0ODOOO)
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6.6 0000000 OO0OOOOOO (unary arithmetic and bitwise op-
eration)

gobodoobooooboooooooOooobooooboOooobooOoon:

n n

uexpr = power | "-" uexpr | "+" u.expr | """ u.expr

oo000 -(o00)000oo0O0000000000 (negation) OO0
00oDoo +(@00D)yooooooooooooog

00opDoO0oO0o "(O)DOoOooooOoOoDooOoOoo (itwiseinvert) 0000000000 xO0000O0O0OO
Ud-(x+1) DoobOooboooboobbooobuoobbooboobooo

ggboboooboobbooboobbooboobn TtypeError 0000000 oOOng

6.7 000000 (binary arithmetic operation)

gobobooooboooooooooobooboooooboooOooobOoOo0o0ooboooboobooooboOoboOoooon
0000O00OoOoOoDoOoDoD0 (powen)DOODOOOOODOOOOOOOOOOO0O0O0O0O0O0OO (multiplicatie)
0000000 (additie) 00000000 O0O:

m_expr = uexpr | mexpr "x" u.expr | mexpr "Q@" m.expr |
mexpr "//" u.expr | mexpr "/" u.expr |
mexpr "%" u._expr

a.expr = mexpr | a.expr "+" m.expr | a.expr "-" m.expr

» (0 O: multiplication) 0 00 0000000000000 0O0O00O0O0OO0OO0O0O0DOOOOOOOOOOOO
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
goboooboooobooooooOooOooOOoOoobOOoOoobooOoOoooOooooOoooOoOOoOoOoboOoon
oooo

@G@)b000000000000000000PythonDOOODO0DOOOOO0ODOOOOODOOOOOD
oooogs3s500d.

/(@O 0O:division) OO //(@OO000O0O: floordivision) 0000000000 0OODOODOODOOOOO
0000000000000 0o0o0ooo0oDoooo0o0o0Doooo0ooooooooooDon
00;000000000000000C oo 0 OO0O0O0DOQUODOODOOOODODDOUODOOOODOODO
ZeroDivisionError QO OO ooogng

$(d0:modulo)00000CO00OOCO0ODOOOOCOOO0DOOODOOOOOODOOOODOOODOO
gooobuoboobboobiobbobODb ZeroDivisionError UUOOOOO0OOO0ODOODOOOOODODO
00Db0OO00000 3.14%0.70 0.3400000 (3.140 4%0.7 + 0.3400000)00DCOOODO
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00000000000 (@O0O000)00000000:;00000000000000000000000
oooooooooooH

000000000000000000:x == (x//y)*y + (x3y) 000000000000000OCO
000000000000 divmod (): divmod (x, y) == (x//y, x%y) 00000000000

s00000000000000000D0DO0000000D0 (swing DOODODOOOODODOOODOOOOO
0000000000 (@o00o00)O0U0O0OUOUO0OUDOODOUOO PythonOOOODOOOOUOOO
old-string-formatting OO0 000000000

ggobboobboopobbooobibd divmod () DOOO0ODOO0ODODOOODOOODDOOODOO
gobobooobodnbob abs()y DOODOOObOODDOODDOODO

+(00)dddddodoooooDooOOoOoOo000ddddddoooooooooooooooooOon
0000000000000 U0o0o0o0oooDoo0o0o00o0ooo0ooo0oDooooDgn
(concatenate) 0 0 0 OO

-(0O0)00oooooooooo0oo0o0o0o0o0oo0o0o0o0o0o0ooooooo0ooooooooon

6.8 00O 00O (shifting operation)

gogbbooboobbooobooboobbooboob:

shift_expr = a.expr | shift_expr ("<<" | ">>") a.expr

gooooobooboboooboobooobooboobDboobuoobbooboobbooboobo
goobooboboooooobooboboboboooo

nO000000O000 pow(2,n) DOO0OO0ODOO0ODOO0ODODOO,000000000 pow(2,n) OOO
goooooboboobooo

O0: 00000000 0oo0ouououggg sys.maxsizeQOOOOOODOOODODOOOOOOO
sys.maxsize OO OOOOOO OverflowError OO OOOOOONO

69 JJ0U0OO0OUOO0D0OOO (binary bitwise operation)

gogbboooboobooobuooboobbooboobbooboooDoo:

“I abs (x%y) < abs(y) 0000000000000 O00OODOOOODOOOOOOOOOOODOOO (roundoff) 0000000
000000000000000000000Python0 0000000 IEEE7S400000000000000000000OO
JO0000 -1e-100 % lelO0D lel00000000000000O00000O0O0O -1e-100 + lelOO00000000OO
JO00OO0O0O0O0O0DODO lelo00O00O0O0OO0ODOmath.fmod () OO0O0O0O0O0O0O0O0COOOOODOOOOOOOOOOOOOO
0dOo -le-l0000000000000000O00O0O0C0OOCOCOOOOOOOOOOOOOO

2 x0 yOOooooooooooooooooooo x//y0 (x-x%y)//y000 1000000000000000000O
O00O00OPythonO divmod (x,y) [0] » v + x & yO0 x000O0OOO0O0OOO0O0OO0O0000000000O0O000O0DOOOO
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and_expr = shift_expr | and.expr "&" shift_expr
Xor_expr = and.-expr | xor.expr """ and.-expr
or_expr =  xor.expr | or_expr "|" xor_expr

«s0000000000000000 ANDOOOOO0O0O0O000000000000000
"O000000000oDoOoDoooODO XOR(DOO OR)ODODOOOOOOOOOOOOOOCOOODOO

|0000000000000000@UOD)OROOODODOUOODODOUOODODDOODODO

6.10 OO

COO0000O0OPythonODOOOOOOOOOOOODODOODODOOODODODOOOODOOOOOODOODOO
gbgboboooooboobobobuobobibd a < b < cOObOooboobobOobOobOOobOOon
oooooooocooooooo:

comparison or_expr (comp,operator or,expr)*
comp,operator = " | nsn | n__m | LSS | "e=n | mp=n

| nign ["not"] ‘ ["not"] nip"

gogbobooboobbOd: TrueDOdO FalsedODOOOO

gboobodobdoboobooobdbuobobiiblx <y <=zU0x <yandy <= zUOOOOOO
goo0o00obO00O0oO000obOO0 yOODOOOOOOODOOOODODOOD (OOODODDOODODO x <y
g0obO0dO0 zOOOOOOUOODOOOODO)O

oooood a,b,c,...,y,z00O0O opl,op2,..,opNODOODOODOOODOO a opl b op2 ¢ ... ¥y
opN z0O a opl b and b op2 ¢c and ... y opN zOUOUOODODOOOOOOOOODOOOODOO
00o0o0o0o0oooooooooo

a opl b op2 cOOOOOO0OO OO cOOOOOOO0ODOOOOOOODOOOOOODOOOODOOOO
0000ooddddx <y > z0(OOOODOOOOOoOoOoOoOoOo)oooooOoooooo

6.101 OO0 OO

000 < >,==>=<=000 !'=02000000000000000000000000O0O0O0DODOO
oooooooo

O0000o0o00oooooDoD 000000000000 (MU0 dO000oo0D)0000D0o0oDoooooog
goboooOoooo pythonOOOOOOOOODCOO:00000O0CO0DOOOOODOOOOOOOOO
goooooboobooooboobooobooboobDbooboobbooboobbooboob o
goooboobooooooboobooboobooboboooboobobooobobooobobobooobOoDOon
ggboboooboobboobooboboobooboooboobooobooboboobo
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0000 @oOO0ooObo0o0O00b0O0O)object0000O0O0O0O0OO0OOODOOOOOOOOODOOOOOO
000 object DOOOD0OOO0O0OCOO0ODOODOOOOOO OOOCOODOODOOOCOOODOOO rich
comparison methods 000 __1t__()00000000000O0O0O0DOOO00O0O0O0O0O0OOO0OOOOOO
oono

00000 (==000 !'=)0000000000000000000000000000000000000
000000000000 0000000000000000000000000000000000000
0000000000000 00000000000000000000000000000 (reflexive 0 O
Ox is yOOO x == y)OOOOODODOOOOOOOO

000000000d (<, > <=>=)00000000;000000000 TypeErrorO0O00O0OO0ODOOO
gobbooooboooobooooobocOooobooooboooobooOooOoooOoOoOoobOboOoobooOoOoOooon

gogoooobooboooooboobooobooboobbooboob bbb booboob o
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
gogboobogoobooboboobooboobbooboobbooboobbooboobboob

ooboooboooooooooOcOoO0oOOoOoOobOOoOoOobooOoOoOooon

«J0D0C000DDOO0ODOO (typesnumeric) 100D O0OO0O0O0OO fractions.FractionOOO
decimal.Decimal O0UOD0OODOOOOOOOOODOODOODODOOOOOOODOODODODOO
gooodoodOoodoooooo0oDo0ooOoU0oDo0oooooO0oooooooooOo (oo
ooooo)oooooboooooooo

The not-a-number values float ('NaN') and Decimal ('NaN') are special. They are identical to
themselves (x is x is true) but are not equal to themselves (x == x is false). Additionally, comparing
any number to a not-a-number value will return False. For example, both 3 < float ('NaN') and

float ('"NaN') < 3 willreturn False.

« 000000000 (bytesOODO bytearray0000000)0000000000O0O0ODOOO
gbooooooboboboboooooooboobobobooooon

« 000 (str0000000)00D00O0DO0O0 Unicode 000000000 DOODOOOO@OODO
00 ord() 00D0D)0O0DDODOOOODODDOOO"

gobooboobbooboobboooboobboo

«000D0DO (tuple,list,orrange 0000O00D0)000D0O0O0DOOODOOOOOOCOCOO range
00o00odoooooooooDooooooooooooooooooooooooooooooag
0d00ddddood TypeError 0o

*3 Unicode 00DDD 0DDOOOODO (code point) (D OO0 O U+0041) O O OO0 (abstract character) (O O O O "LATIN CAPITAL
LETTER A”) 000000 0OUnicode 00000000000 1000000000000 O0O0O0OOOODODODDOOOO
000000o00o0o00ooo0ooo0oo0ooDo0oo0oooo0ooooooOoon "LATIN CAPITAL LETTER C WITH
CEDILLA”0 00000 U+00C7000 OO00OOOO (precomposed character) |10 0000000000000 000OO U+0043
(LATIN CAPITAL LETTERC) 000 OO0 OO (base character) DD 00000000 U+0327 (COMBINING CEDILLA) 0 00O
0000 (combining character) 00 0000000000000

O000doooog Unicode 0000000000000 0D0OO0OOOOO0O0O0OOO0OO0000D0DO0DODOOOODODOOODOOO
0o0Ogg "\u00c7" == "\u0043\u0327" 000000000000 DOO0 "LATIN CAPITAL LETTER C WITH CEDILLA”
0000000000 0O0DbO0O0O0Ob00O00 rFralsegoonoog

000000000 (@o00000000o0o0o0o00000)00000000O0n unicodedata.normalize() ODOO0O
goooog
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coobobooobooooboooooooooooooooooooooooooooooooboOon
ooooo

coodoboboooooboobobooobooobooooobooooobo0oo0oD xb000 x == x
coooboooobooooobooooooooooOoboOoOoOoboOoobooOooooOoOoOoOooOoboOoobOboOooon
oooooooobooboooooooooooooboboooooooooooooooooboOooDbbOooo
coooboooobooooobooooooOoooOoOocOoOOOOoOobOOoOoOoboOOoOoOOOoOoOoDbOboOnon
oooobo:0oobobooooooobooooooobooobooboobobooboOooooOoooobOooobOooobooboon
oooo:

>>> 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

gobooboobboobooboooboobooboboobg:

- 00000000000 20000000000000000000000000O0DOOODOOO
ooooooooooooooo@ooo [1,2] == (1,2) 000000000000O00O)O

-00dooboooobooooboooobooooOOoOooOocbOOoOoobOOOoobOOoOobocboboOooboon
goo@ooo [1,2,x] <= [1,2,y] 0 x <=y "O000000D0O0OD0)ODODOODOO
gboooooooboooooooboooobooboobooooboOon (gooo °[1,2] <
[1,2,310000)O

«J000O0O (dict00U0OO0ODO)OOUOOODODOOOOOOOODODOO (key, value) DO OOODOO
gobooboobboobooobooboobbooboboobbooboo

0000 (<,>,<=,>=)0 TypeError 00O 0OODO0O
e 00 (set 000 frozenset DO OODOOO)OD0ODO0ODOODOODOOOOOOODOODOOODOO

0000000000000000000000000000000000000000000000
0000000000 @000 {1,2}0 {2,3}00020000000000000000000
00000000O00000)00000000000000000000000000000000
00 (0000 min(),max(),sorted() 0000000000000 O0O0O0O0O0O0O0O00000
00)0

gobogboobobooboooboobboon

- J0000O0OCOO0ODOCOCOOOCOOODOOOOOOOOOOOODOOOODOOOODOOOOOOOO
ooo

ooboooobooooboooooboboooobobocooboooooooooOoooobOoOooobooOooooog:
J0000O0COO0ODOOCOOOOOOOOOOODOOOOOOOODOOOOOOOOOOOOODOO:

x is yOOoOOUOO x ==y
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- J0000DOO0ODOOODOOOOODODOOODOOOOOOODOOOOODOOOn:
x == yUldy == x
x l=y0Oy != x
x < yOdy > x
x <=yly >= x
- J0000DOCOOODOOODOOOODOO(@MObOOODO)DOOODOOO:
x >y andy > zUO00OOOO x > z
x < yand y <= z0OOOOO x < z
- J0000O00OOOO0DOOOODOOOOODOOOOODOODOOOODOOODDOOOOODOOOO:
x == yU not x !=y
x < yOnot x >= y(@ODOODOOO)
x > yOnot x <= y(0OOOOO)

ooo22000000000O0O0C0COOO(@OOOCOOOOOOOOOOODOOOCOOOO000
O0000000000)Dtotalordering() 00000000 O0O0O0O0O0O0O

*hash() UO00oOoOOOODOOO0OO0OO0OO0O0OO0O0ODODOODOOO0O0OOoOODOODbOObOOO00Oo
goboobooobooboooboobbooboboobbooobg

Python OO0 O0OO0O0ODOOCO0OODOO0ODOOOODOOOODODOOODOOOOOOOOOO

6.10.2 OO0 OO0

000 in00O0 not in00O0O0O (membership) 00000 x in sO00000O x0O sO0O0O0O0OO
True 0000000000 FalseOOOOODO x not in s x in sO0O0O (negation) 0 00O
goobooooooooo0oooOoOooOoobooOo0DooUonD inODO000O0ODOOODOObODOOOO
0000000000000 000000000000000000000000D00000 collection.deque
go0b00o0ob00bobO0bd x in yO any(x is e or x == e for e in y) OQOQooggd

goobobooobobuooubDb x in yOUOxOyob oo b OoobOOooobbUOoOO True O
goboobodb y.find(x) !'= -100000000000000DOO0ODOOO0ODOOODOOOOOO
gogoboog " in "abce" O TrueUODOOOOOOOOODO

__contains__ () 00000000 DO0O0O0ODOOO0ODOOO0O yv.__contains__(x) 0OOOOOOOOO
00 x in yOOOOO TrueOODOODOODOOODOO FalseOOODOOO

__contains__()O0O0D00O00O0O0O _iter_()0000O00OD0DOOOO0OODDOO x in v O x
== zU0UOOOODODOOO O yOOQODOOODOOOOOODODOOD Trued000ooboooobooon
gooboobob n000D00D0O0OO0OO0O0OOOODOOD
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gboooboooooooodoooooooooooooboo:-000000 _getitem_ () O0O00O0OO
0000 x in yO x == yli]0O0O000O0O0O0O0O0OOO0OOODOO;00000000O000O00O0O
00D TrueOUOODOOO0ODOOOO0D:;0D0000000 IndexErroxrJ00000D0O0OO0DOOODO
00@ooooooooooooooDbOoOD0OD0 in0000000000000000)8

Udlb not inO in000000O00OO0OO0DOO0ODOOODODOODO
6.10.3 COODOOO
ogdb is000 is not00OO0O0OO0ODOO0ODOOOOODODOODLOODD: x is yOOxO ydoo

gobooooooooboOooOoboOooboOoOoOoOoOOoOoOobOOOoOobOOOO0Ob0ODbOOO id)yooooboooo
00D0000x is not yO is00000000000ODOOOO

6.11 00000 (boolean operation)

or_test = and-test | or_-test "or" and.-test
and_test = not_test | and_test "and" not_test
not_test = comparison | "not" not_test

gobobotboobooboobobobbobbobooboobuobboobd: Falseld None g
ooooooooooooooUoooooo@Uo0000000000o0o0ooooooDo0O)O
O (false) 0 00O0O0O0DOO0OCDOOOO0O000O0O0 (rue)00000O0O0DOOOCOOOOOOO0OOOOO
_bool__()UDOO0OO0OO0O0OO0OODOODODODODOOOOOODOODO

ol not00000D0OO0DODOO0OD TrreUDOOODOOOO0ODOO FalseUOOOODO

Ox and yOOOOxOOOOOO;xO0000 xOOOOOOO;0000000000y0000000O
oobooooood

UOx or yOOOOxOOODOOO;xODOOOxOOOOOOO, 0000000000 yOOOOOOOO
gobooooood

000 andUd or000000 Trued FalseOOOOUOOOOOQOOOOOOOOOODODOOOOOOO
goooooboooooboo sboogobboboobobboobobboobboooboboboOod s or
'foo' DOODOODOOOUOOUOnotO00OOOOOOO0OOOODDODODODOODOOOOOODUOOODODDOODOO
O0@000 not '"foo'O '"'0000O FalsedODOOOO)T

“ 00000000000 00000000000000000000000000000000000000000000000
ooo0don isO00000000000000000000o0o00o00000000000000000000000000
gooooooooo
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6.12 00O (Conditional Expressions)

conditional_expression = or_test ["if" or_test "else" expression]

expression = conditional_expression | lambda_expr

expression_nocond

or_test | lambda_expr_nocond

ooo@oooroo000”00oo00)0000O00000 PythonOOOOODO

x if C else yOUOUOODOOOODOxOOOD cOODOOO0;COwed00xO00000000O
gog;00bo0boboooyboboooooonDoo

0000000000000 g PEP30S00D00O0O0OOOOO

6.13 0O O (lambda)

lambda_expr "lambda" [parameter_list] ":" expression

lambda_expr_nocond := "lambda" [parameter_list] ":" expression_nocond

ooOooO@OooooooooOoooO)bO000000O0O0O00O0000D000 lambda parameters:
expression 0000000000 DOOOO0ODOOO0OOLODOODODOOODLODOODLDbDOOODLDbDOOn
gooooobobon:

def <lambda> (parameters) :

return expression

gooooboooo oo obbooobobooobbooobbboobbbooobbooobbo
gooboobobobooooooooo

6.14 0000ODO

expression_list = expression ("," expression)* [","]
starred_list = starred_item ("," starred.item)=* [","]
starred_expression = expression | (starred-item ",")* [starred.item]
starred_item R expression | "x" or.expr

goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
gooboboboooooooboobobobobooooooboobobobobobobooboooooD

goooob b0 booooobobboo ooobbbboooobbboo oL b boooobobobo

100 0 60 O (expression)
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
ooboooooon

oo0o003.5000:000000000000000000000 PEP44BO0OO0ODO0O0OOO

00000000 (@O 00O (singleton) ) 00000000000 DODOOODOOOOO0O0O0O0OOOOO
ooooooooooooooooooooOooooOooooooooOobo@OooooOoOoboboOoooooooaon
oooooog: (oooooono)

6.15 0000

Python 0000000000000 0OO00ODOOO0O0OOOO0O0ODOOOOOOOO0O0ODOOO0O00O0O0O0ODO
ooooon

gobodooboooobooooooocOooobooOoobboOoobooOooooog:

exprl, expr2, expr3, expré

(exprl, expr2, expr3, expr4d)

{exprl: expr2, expr3: expr4}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *expr4, xxexprb)

expr3, exprd = exprl, expr2

6.16 DO OO0OO0OOO

0o0oodd pythonO0OOOODOOOOOCOOOOOO0O0O0O0O0O0O0OOOOOODODO @OOOOOO)O
goooooo@ooocooOo)yboobooobooobOobOoboOooooOOooO0oOobODOobODOobOOobOoDOoDOoD
ggbooooboobooobooboobbooboobbooboobbooboobbooboboobo
goboO(@ooooboooooooooooobooooo)o

gooobooboooboobbobooobobboobooboobboobooboobboooboo
gooboboboooooobobobobobooooo
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ood oo

lambda gogod
if—-else ggo

or goooo OR
and 00ooO0 AND
not x 0oooo NOT

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

goboooobooboboobg

ooooo OR

00000 XOR

&

ooooo AND

<<, >> ooooo

+, — oopooooo

*Q,/,//,% goo0oo0ooOoobpDOoooboobooog
oo®

+x, =%, "% 0000000ooogo NOT

*x oog-e

await x Await O

x [index], x[index:index], x(arguments...), x. | 0000000 0OO0OOOOOOOOOO

attribute ggo

(expressions...), [expressions...], {key: pgoooooooooooouoooon

value...},{expressions...} 00o0oooooo

od

® ¢0000000000000000000000000000000000

% 000000 «+00000000000000000000000000000000000000 2++-100.50000

oo

102
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0 70

000 (simple statement)

gooboobooboooboobooobbooboobbooboobboboboobbobbooboo
gboooooooboboboboooooooogb:

simple_stmt := expression_stmt
assert_stmt
assignment_stmt
augmented_.assignment_stmt
annotated_assignment_stmt
pass_stmt
del_stmt

return_stmt

raise_stmt
break_stmt
continue_stmt
import_stmt
future_stmt
global_stmt

\
\
\
\
\
\
\
| yield-stmt
\
\
\
\
\
\
| nonlocal_stmt

7.1 00O (expression statement)
00O0@ooUoodooooO0)ooobDOoOooUooOoDOoooUoogo@oOo)yooood (procedure:
O0000000000000000;Python0 000000000 NoneDOOOODO)ODOODODOODOOO

0J000d0o0doooooooboboboObOobOoOooOoO0o00000000d0o0ooooooooooooooobDon
Oo0d:

expression_stmt = starred_.expression
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oooooooo@ooooo0oooooo0o0)0ooooooo

obooobooobO0od NeneOOOOODOOOOOOOOO repr() OOOOOOODOOOOOOOOOO
o0o0o0oooo0oo0o0000oo0ooOoOO0O000 WwenebOOOOOOOOOOOOOOOODOODOOOOOOO
000o0o0o0oooooooooon)

7.2 00O (assignment statement)

Jo00ooooooo (@)y0ooodoDdo0oDdoo0ooo0oD0ooooo0oo0ooooOoDoooon
Oo0o:

assignment_stmt = (target_list "=")+ (starred.expression \ yield.expression)
target_list = target ("," target)x [","]
target = identifier

"(" [target_list] ")"
"[" [target_list] "]1"
attributeref

|

|

|

| subscription
| slicing

|

"x" target

(attributeref, subscription, slicing 0 0000000 OO0 O00 O0DO0O00O0OOODO0O)

goooooooo(@odoodoo0ooooUoooUobOoO0Doo0ooOd0oOo0UooDoooDoooooo
o0ooooo0oUonoD)00oooooo0oooo0o0ooDoooooooD (targey DODOOOOOO
gooooboboboooooon

oooooooo(@ono)oooooooooooooooooooOoOoObOOoboooooOoooooo(@ao
gooooooooooooooo)ooooooooooooooobOooooooooocoboooooooon
goboooooooooooooboooooOoOoobooooboOooooooooDOooooDoOoDOooDboboOoon
oooooooooooboooooooooOOoooOoOoOoOoooooOoObooOoOoOoooooOooOoooOoO @
ooooooooooooooon).

goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
gobooooooooboooon

- JO00O0O0O0O0ODOOODOOOO 10000DO0OO0O0OOCOODOOOOOODOOOODOOBOOO
oooobooooboboooobooooooooooooo

J0000O0O0:0000000O0CODOCOOOCOOOCOOOOOOOOODOODOOODOOODOOO
ooooooobboooooooooooooboooooboooooboooon

-’00070oooooooooooooooooooooooooooooooooooooon
gooooobooooboobo:00bbo0obbo0ooboboOoobooooOoobDooDOoOoDbDbOOoDoDO
gobooobooooooooOobo0ooboboOoobooOoOoOooOOoOoOoOOoOoobOOoOoobooOoOoo

104 0 70 000 (simple statement)
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gbobooooooooooooooooooboobooboboooooooooooood
gbooboobooooobooobooooooooooooooboboOobOoOobOobOoboOoOooOoOooo
0oooooooooogoogo@obooopooooooo)d

-0oooocobo:0oocooo0oooocoobooooboboooboooo0ooooooOoOoooOOoooboooon
goboooooooooooobo0ooboboooobooooooboooooDoo

gobooooooooooooboobooboooobooooooooooboooobooooooon
- J0000000O0@MO)OODO:

-0b00b0bO0obOobobobg global  nonlocal U0O0ODOODOOOOOOO:0D0000
goobobobooooooooboboboobooo

- doooobob:0bb000oobbbbo0goubbb nonlocalDO0OODODDODOOOO
goobobobooooooobooog

O0000000000000000 (rebind 0000000000000 0OO0OODOOODOOOO
00000000 O0O0O0O0O0O0OUggg (referencecount) 0000 00000000000 OO0OO
(deallocate) 0 0 0000000 (destructor) J (0O DOOO)OOO0O0O0O0O0O

s J0000DODOODOODL:ODO00ODOO0ODODODOODLOODLDODODOOObOUOODODODOn
gboboooooobooooboob;,obuobobob TypeError000doooooooonOd
gbobooooobobobooooobuoboooooboboooboboboboboobOoob;boobo
OO00OO0COOOO0O0ODO (000 attributeError00000000COCCCOO)O0O0O00O00O0O

co:.0obobcdoooocoboooooboboooobooooo0oooooooOoOoOoooOo0OobObO0O0nn ax
ooooooooooo@oooooooooooooooo)ooo0oooooooooooo
ooboooooodooodoooob a.xgoooboboooooboooooooooooooon
coobobooooooooobooobooboob ea.xObOOOoOoooOooOoOooOOoOoOobOO:000000
ooooooooboooooooooooobobooooooooboboooooOoooooOooDo:

class Cls:
X =3 # class variable
inst = Cls()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

Ubdb0d property () UOOOOOOOOOOOOOOOOOO0OOODOODOOOOOOOO
gobooboobooooo

- 000D0O00O0OCDOO0:ODOOU0U0O0DOU0UODODOUOUOODOOOUOOOD(@MUOODOOO)
go0o0000oo00ooOoooobO0obOO0obO0obO0o@EoOobOOobL)b0obO0obUobooooooboooooo
gbobooooobooboboboboooooogooo

oooo(@oooooo)boooooooooooboboOoooooOooooOooOobOoOoOooooboOn
coooboooobooooobooooooooooOooboOoOoooOoOobooOooooOoOoOoOooOOoOoobOboOooon
ooooooooobooooooooooooobobooooooooooooooooooOooDbbOooon
co0o0oboooboooOoboOoOoOoO0oOCcO00ObOOo0b0b0OOo000OOCO0000d IndexErrorddn
0000 (0000000000000 00000oooooooooooooooooooDn)d

7.2. 000 (assignment statement) 105
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oooo(@ooooo)oboooooooooooobOooOooooOooOoOoooOoboOoOooooboOon
ooooooocooooooooOooooOooOooooOooO0OooOoOoocOoOoOooOoOo/ooooooon
ooogooooooooooooooooooooooooooooog/ooooogooooOog
oooooooooo@ooooooooooooooOo)oooocOo/oooo0o0ooooooo
ooo

CO000O0o00obOOo0o0o0o0o0oO0o00O000D0 _setitem-()00000000O0OOOOC

«JO00O0000O0DCOD:0O0000D0OO0O0U0O0ODOODO0ODDOODOOODOD@OUDODOn)
cooooooooOoobOobOooboobOooOooboOooOoboooooOoOoOoOobOoboUoboooOoooOoboOoDbDOon
ooooboooobooooooooobooooboboooooboooooooooooooboOooDbboOooon
ooo;o0oo0o000ooooooOooboob0OobOO0O0O0OoOoOOOOODOOO0OOOOOODOOObOOO0n0
goooooooooooooooooooOoOOoOOOOOOOOOOOOOOOOOOOOOOO
coobobooobooooboooooooooooooooooboooooooooooooobooon
coooboooobooooobooooooooooOoboOoOoOoboOoobooOooooOoOoOoOooOoboOoobOboOooon
oooooooobooooooooooooobobooooooooooooooooooOooDbboOooon
cooooooo

CPython implementation detail: O 000 0000000000000 000000O0O00O0OOOOOOO
gooboobobooooooboboboboboooooobobobobooobooon

000oo0oo0o0o0ooooooooOoOoooDooO 00 (simultaneous)y OO (D00 a, b = b, al
gobooooooooob)yooooooOoobooo oo bDoooOoooO0OoDOoOoUoboooOooOooo
gobobobooooooooobob (o, 270000000000

i] =1, 2 # 1 is updated, then x[i] is updated
(

O0:

PEP 3132 - Extended lterable Unpacking *target 000000

7.21 00000 (augmented assignment statement)

goboooboooobooooobodooboooobooooooooon:

augmented_assignment_stmt = augtarget augop (expression_list | yield.expression)

augtarget =  identifier | attributeref | subscription | slicing

augop n= B e I B e B B R N R
LN N I

(boo3poo0oooooooooo obooobb ooooooDoOoOn)

oooooooooooo(@obooooOoOOOOOO0O0O00O0O00000O0O0)00000o0ooOoooOoDooOOn

106 0 70 000 (simple statement)
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
oobooobooooooon

x += 100000000000 x =x + 100000000000 0O0000O0ODOO0O0O0ODODO0
goboooooooobooboboo xbooooooooooOoooOboOooooobooOoooobooboboOooon
000000 (inplace) DODO0OOOOOO0O00O0000OOODODODODOOOOODOOOOOOOOOOODOO
gobboooobooooooooobOo0oobobocooboooOoOooOooOoooDooa

00Do000oooooooooooooooo*XoD*x00D0o00000000000ali] += £(x) O
U0 afi]0000f(x) OO0OOD0OODOODOOOOOOODOO afiyboboooOoO

goooooboobobooboobooobobooboobDboobuoobbooboobboboboobo
gooobobooboooboboooooooboboobooboboooboobobobo obobbobooo o
ggboobooboobbooboobbooboo

goooooooooooobo oooobooooboobooooboboboobooo boobbooboooboobooon
oooo

7.22 0000000 (annotated assignment statements)

0000001000000 00ooo00oo00oDoo0o0oDo0o0oDo00ooDoDoooooooooDg:

annotated.assignment_stmt = augtarget ":" expression ["=" expression]

000 (assignment statement) D0 00000000 100000000000 1000000000O00O0OO

gogboobooobooboboobooboobobooboobobooboobobooboobbooboboobo
000000000DO0O00D _annotations. O0000OO0O0ODOOOODOOODO(@M@OOOOOOO
goooooooooOobooo)oooOooDOoOoDOoUoDoODbDOoUODOOdOOO0OoDOOoUOoDOoOoDooboOoo
gooooobooboooboobooobooboobDbooboobbooboobbooboobo
gogd

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
gooogo

gogobobbooobbboooobbbooobobooobbbooobbbooobbbooobbooo o
goobobobobooooobooboobobobooobooo

gooboboooooooooob0obo@UuooDOooDO)oboboooUooDobDUOooDoboboboooo
goooooooooooooonoo0oo0oo0on setitem_ () O _setattr__() 000000000
gobooooobogd

O0:

PEP 526 - Syntax for Variable Annotations (000 0000000000000 00)00000000O
doddoooooooooobooooooooooo

7.2. 000 (assignment statement) 107
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PEP 484 - Type hints typing 000000000000 00O0O0O0OO0 IDEOOCOOOOOOOOOODO
coobooooooooooo

7.3 assert [J

assert 0 0000000000000 00O0O0OO (debugging assertion) 0O O0O0D0O0O0O0O0O0O0OOOO:

assert_stmt = "assert" expression ["," expression]

00000 assert expression

if _ _debug__:

if not expression: raise AssertionError

000000000 assert expressionl, expression2000000000O

if _ _debug__:

if not expressionl: raise AssertionError (expression2)

gbobobobO _debug_-0 AssertionError 00000000000 O0DOO0OOOOOOOOOOON
gboooboooooboooooobooooobo0n _debug._ 00000000 TrueOOOOOOO
oobooooooooooooboonooon -obld FalseOOOOOoOoOOoOoOoOoOOoOOOOOOO
gboobobobobobaessert000000DOO0ODO0OOOOOOOODOODODODODODOODOOO
gobooobooooooooooOoocOo,obobo0ooOobo0oobOoOo0oobooOoOoOooon

_debug__ JO00oo0oOooboobobOo0bboOobDbOo0obboOobbOo0obbOOobObOoOobDbOOobDbOoOn

7.4 pass []

pass_stmt = "pass"

pass00000 (null operation) 10 — pass 00 00000000000000 pass00000000O
00000000000000000000000000000000000000000000:

def f (arg): pass # a function that does nothing (yet)
class C: pass # a class with no methods (yet)
7.5 del O

108 0 70 000 (simple statement)
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del stmt = "del" target_list

0000oooon (deleion) 00000000 COCOO0O0O000O0O0OOODOOOOCOOOOOOOOOOOO
goobobobobooooobooboboboboooooo

gobooobooooboooooooooooooboooooooooooooooooonog

godoooooooboboooobooobbooboooobbooboboobboobbooboobobooo
00000000000 0000000 glopal 0000D00O0DO0ODOOOODO0OODOOODOOOO
(unbound) 0 00 NameError 0O 0OOD0ODOOOO

goooooooooobooobooboooooobooooooooboobooooooooo,oooon
ooooooooooooOoOooooooOoocoOoOoooooooo(@ooooooooboOoOoooooon
gopbooooooooooo)g

gooodo32000:00000000000000C00DOOO00DO0OOO0ODOUODOODOOODbOOn
ggboboooboobobooboobbobobooboo

7.6 return [

return_stmt = "return" [expression_list]

return00000000O0C0O0OO0ODO0ODOO0O0OOOOOOOOODODODOODODODOOOODOO
oobooobooooooouoobooobOboOooboboOoobog NoneOOOOooOOOOO
return000000000O0 (O0O0QC None)DOOOOOOO0O0O0O0O0O00O0O0O0O0O0O0O0O0O0O0O0O

return00 0000 finallyOOOOOO tryO00O0O00OO0OO0OOOO0ODOOODODOOODLOOOODOO
O finallyOO0O0OOOOOO

00000000000 return00000000000D0O00O0O00O StoplterationO000000O0O
00000000 (@DOO0)d StoplterationdD0ODODOODOODODO StopIteration.value OO
gooooo

gbobooobobooobobooopoDoD recurn00000D00OO0O0OODODOODOOO
StopAsyncIteration00000000000DO0D0 return000000000C0DO0OCODOODODOOO
gooogo

7.7 yield O

yield stmt = yield expression

7.7. yield O 109
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yieldOO0OO00ODO yieldexpression 000 0000yield000000 yieldDOOODOOOOOOOOOOO
0000000000 0yieldO

yield <expr>

yield from <expr>

oo00yieldOOODODOOO

(yield <expr>)
(yield from <expr>)

yieldDOOOO generator 000000000000 DODO0ODO0OCOOCOCOO0OOO0OO0O0O0OO yieldO
gbooboboboooooobooboboboboooboooobooboDbo

yield0OOO0O0O0O0O000OO Yieldd OOODOOOOOOOO

7.8 raise [

raise_stmt = "raise" [expression ["from" expression]]

goooobbodn raisefb00dO0O00oboDOoOOoOO0OoOOOO0OOO0OOOOOOOODOOODOOOO
obo0ooobOoooobOob0oboOoDb0oboboO0Dn rRuntimeError 00000000000 OOCOOOO
oobooooon

00000000 raised000000D0O0O0O0OO0CODOOO0O0O0O0CODOOODOO BaseException
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
gooboboboboooooooboobobobo

gogbodoboooobooboobbuoo b oopbooboobbooobg

gd0oooooo0o0oo0oOO0o0bOoO0o0oo0obOo0oo0obOOo0oo0oOOo0obL0oO0ooobOoOooobOOoOooDooaa
_traceback_ _ 00000000O0OO0O00O with_traceback() OOOOOO(MQOOODOODODOOO
doddobo0odooodOo)yoooddooOoOoOoDoOOoOooobOoooDbOOoOooooboDoOooooOooooo
oooo:

raise Exception("foo occurred").with_traceback (tracebackobj)

fromO0000000D0O00O0O0O0:000 expression00000000000O0O0OC0OOOCODOOOOOO
oo0oo0ooo0o0ooOoOooO00oOooOooO00oO0 @ooobooOob0)-_cause._00000O0O0COOOOOO
goboooboooooooooboooboooooooooono:

>>> try:
print (1 / 0)
. except Exception as exc:

raise RuntimeError ("Something bad happened") from exc

@ooogoooo)

110 0O 70 000 (simple statement)
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(O0ooooooooao)

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

oboo0oooodgn finellyODOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOO
gbooboboboboooboobobg context__O0O0OD0OODOOO:

>>> try:
print (1 / 0)
except:
raise RuntimeError ("Something bad happened")

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

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

File "<stdin>", line 4, in <module>

RuntimeError: Something bad happened

fromO NoneOOOOOOOOOOOODOOOOOOOOOOOOODOO:

>>> 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

ggooooboobb oo oobbooboobbooboobboob o DbOODDOOO
00000 33000:Nonel raise X from YO YOODOODOOOOOOOOOOO

00000 33000: __suppress_context__ 000000000000 00O0O0O0O0OOODOOOOO
gooo

7.8. raise [ 111
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7.9 break [

break_stmt = "break"

break 000000000 forO0D0O00O whileOOOOOOOOODODOOOOOOOOOOOOOODOO
goboooooooooooobboooooooo

breakU00O00O0COOO0OOCOO0O0O0O0DOOO0ODOCOOOOO0DOOODDOO else000O0OOOOOODO
oobooogooon

forO0000 breakO0000O0O00O0O0OO0O0OO0ODOOOODOOOODOOOOOOOODOOO

break U finallyOODOUOD tryOODODOOO0OOO0OODODOO0DOOOODOODOODOOO finally
oobooooood

7.10 continue [J

continue_stmt = "continue"

continuelll forUOUOO00 whileUODODOOODDOOODOOOODOODDOOOODOOODDOOO
gopobooonD finallyOOOODOOODODOO continuelOU0OD0OOOODOODODOODODOODOO
goobooooboo

continuel finally 00000 tryOO0O0O0O0D0O0O0O0O finallyOOOOOOOODODOOOOO
gooooooooo

7.11 import

import_stmt n= "import" module ["as" identifier] ("," module ["as" identifier]) =
| "from" relative_module "import" identifier ["as" identifier]
("," identifier ["as" identifier])x
| "from" relative_module "import" " (" identifier ["as" identifier]
("," identifier ["as" identifier])s* [","] ")"
| "from" module "import" "x"

module

(identifier ".")+* identifier

relative_module "."x module | "."+

(fromO0000)000 mport00 20000000000000O:

1.0000000000000000000O0O00000O0O0O0

112 0O 70 000 (simple statement)
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2. import 0000000000000 O00O0DOOOOOOOOOOO

00 {@ooooooonO)0ood0oOo00oO0oU0oOo0oOOo00DOoUDoODoO mportdO0OODOOOO
0000020000000 0000000000000O0O

gooooooooooooool1oooooooooooooooo ooooooo00 ooooooo
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
gooooooooooobooooooooooooooooooooobo oobo ooboooobooooboo
gboooooocobobooooooooooboobOobOoOobOOOoOoOoOobOO0obOobOOoOobObObOoOoOooDOOon
ooo

goooooooooooooooooooooo 3sooooo 1oobooOoOOODOOODOOODOODODODOO
oobpog:

000000000 asO0OO00OO0O0OOO0O0O asOO000O0OO0O0ODOOOOOOOOOOOOODOOO
ooooooo

- J0000O0COODCOOOOOOODOOOOOOOOOOOODOOOODOOOODOOOOOOOO
ooobooooooooooboooooo0ooobbo0oooooooooooDbDbOUoobDoOoOoooon

J000C0O0ODOOODOOODOODOOOOOOOOOCOCODOOOOOOOODOOODOOODOOO
ocooooooooboooooooooooooboooooooooooooooooooOooDbboooon
cooooooobooooboooOoooooOoObocOoOoOOoOoOobOboOoobooOoOo

fromUO0OOO0D0OO0OD0OOOODOOODODOO:
. from000000CO0OO0OOCOOOOOCO0ODOO0OOOOOOOOOODOO,
2. import 0000D00O0O0O0OOOODOOODOOOOOOOO:
1.0000000000000000000000000D0DD00DOO000OO

2. 0000000O000O0O00O0O0O00O0O0OC0OOOCOOCOCOOCOCOOCOOCOOOCODOOOOCOODOBO
gobooooooooooooboooo

3.0000000000000 ImportErrorO0O0000O0O

4. 000000000000 esO00000DOO0O00O0DOODOOO0OODODOOOOOOOOOOOO
gobooooooobooooobooono

0:

import foo foo imported and bound locally

import foo.bar.baz foo.bar.baz imported, foo bound locally
import foo.bar.baz as fbb foo.bar.baz imported and bound as fbb

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

HH W W W H

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

ooooooooo ('-)dooooooDoOooooDoOoooooooooooooooooooooon
o0 import 00000000 OOOOODOODOOOOOOOODO

711, import O 113
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gboooooooodoboobbooboob oooboobooboonbon el O000000ooooo
gbooooooooo,0oooboo0ooobo0ooooooOo0oooOOoobOoooboooboOobbOooboooobooboon
gooooobooooooboboooooobobooobobO0oU0bDll__ODO0OOO0O0ODOODOOODOOn
gbooooboooooobOoOooboOoUobOOoU0-_ell_O0O0OO0OO0OOOCOOCOODOOOOCOOOOOOO0
goooooooooooooooooooooooo (r-)ooooooOoooooooO0000 calls
000000 APID0OOOOOOOOOO0 APIODDODOOOOOO(@COODOODODODOOOODODOOOOOO
00oooogoooooooooo)oooooooooOoOoOoOoOoOooooooooooboo

goboob0o0o0obOobobOdd — from module import » — 00000000 O0O0O0ODOOOO
gbobobdoboboooooboobouobdubdobd syntaxError ddgoonog

00000000000 000O00000o0oDoOOo0O000OoOoOO (absolutename) D0 0OOOOOOOO
gooooobooobuooboooobuooboobobooboobooobobDoobobooboobLboOoo
gobgobobgoboobgoobogooboobboobooobobboD fromODbOOO0DDOODOODOODO
goboooobooooboboboobooobobooobooboobooboobDbobobooboobboOoo
0000000000000 00000o00DOoo00o00oo0DD00oDO00 100000 import 000
gooooooboOoOoO0oOobDOoobDO0OoO0oOoDbDOoobOOoOo0oOoD 30ob0bo0oOoO020bD00b0O0ODOOO
godddd pkgdoodoodd from . import modUOOOODOOO pkg.mod OO
00000000000000 pkg.subpkgl 0000 from ..subpkg2 import modOOOOOOO
pkg.subpkg2.mod 000000000 O0ODOOCOODOOCOOOCO PEP32800000C0O0O0OO

000000000000 oOO00ooO0O0oO0oo0ob00o0oooOO0oo0obO00oOooDbDO0oOooOooDOoOoboOooOooOoDaa
importlib.import module () UOUOUOOOOOOO

7.11.1 future O (future statement)
future 0 0000000000000 O00000O PythonJOOOOODOODOOOOOODOOOOOO
00000000000 00000000000000000000000000000 (directive) 0 0 O

fuwmre 00000000000 O00OCO0O PythonOOODOOOO0ODOOO0ODOO0O0DODOODOOOO future
goobobobobooooooooobobobobobobooooobouobobobobon

future_stmt = "from" "__future_ " "import" feature ["as" identifier]
("," feature ["as" identifier]) *
\ "from" "__future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])x [","] ")"

feature = identifier

fuwre 000 0000000000000000000000O0O0 fuwre0000000OOOOOOODODODO:
- J0000D0OCO0ODOOODOOUODO (ODODO)
e 0OQOog,

00O,

114 0 70 000 (simple statement)
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0000 future 00O

Python3.0000000000Oabsolute_importOdivisiondgeneratorsfOunicode_literalsO
print_functionlnested_scopesdU OO with statement 000 00000O0O0OOOOOODOOO
J0o000bO0obO0o0oooOoDOooDooDooDOoDOooo

fuwre 00 0000000000000 00O0O00O0000O00D0:000000000000 (construct) O
obooboooocooooobobobooooboobobooOoboOooOoOoobOobOobOoOobobooooooDoOon
googogoooooog@Eooooooooo)oooooooooooooooooooooooDooon
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
gobobooobooooooooobooooboboOoobbooooboooo

oo0o0ooooO0o0ooOo00ooOooO000oOoO0O00OO0O00O0O000000 futweeDOODOOO
gobooobooooooooobooooboobooobooon

fumre 0000000000000 0O0O000 import 00000000000O0ODODO __future__O0OO0O
00000000000ggd future._ 00 fuwre 00 0000000000000 import 00000

fuwmre 00 000000000000000O0 fuwreO0D0OO0OODOODOOODOOOOOOOOOOOOOO

gobooobooooboooooboooooooooogd:

import _ future_  [as name]

000 fuwre 00000000, 0000000 mport 00 0000000000000 DOOOODOOOOO
gooogo

fuwre 0000000000 MOOOOODOOOOOOO00O exec() O compile() O0O0O0O0O0O00OO
000ooooooooooooooooD fuwee D00 O0OO0OODODOODODOODODOODDOODOODOODOO
goboobooDb compile() DOOOOOODOODOODOD —DbOODOOODOODLDOODOODLO
gooooooo

000D0000oo00Doo0ooooooDoO fuwre 0000000000000 O0OOOODOOOOO
0000ooooooooC -i00000C000000000DO0OC0CO0O000DU0O0DOODODOOCOO futare
gobboooboobooobooboobbooboobobooobuooboboobobooboobboon

O0:

PEP 236 - Back to the __future_. _future__0O0OOO

7.12 global [J

global_stmt = "global" identifier ("," identifier)x

global UUDOOO0OO0ODDOOOO0OODOOOOODOOOBODLODD glopbalDOOD0ODOOOOODO
goboobobobooboobobuoobobuoobOoDbOobbD globar1 00 0ODbOOOOODOOOODOO
gooooobooboooboobooobooboobDbooboobbooboobbooboobo

7.12. global [J 115
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gobooooood

glopal DD OOOO0DODOODODOOOODDOOOODDOOOODLDOOOD globarzODOOODDOOO
gooogoog

global DUOOOOOODOODO forbOUODOOOO0OOOODODOOOO classOOOO0O0DOODO import
gooboboboooooobobobobobooooo

CPython implementation detail: 0 0 0 000 0000000000000 O00O0OOOOOOOOOOOO
goooobobooobooobooobuoobooooboboobboobobobboobooboobOoobboOoon
gogbobooboobbooboobbooboobobooboobboon

O0000o0O0O0O0O000: glopal DODDDOOOODOOO (directive) DOODOOOODOODO globall
ggdobbbbooooobbouoooobbbouobboubouuub exec(y OO Oooooo
global DODOODOOO0OOOOO ODOOOD ODDOODODODOOODOOODODODODOOODODOOOO
oboooboooooboocoboobOoO0obO0b0OOo0bOo0oDO global0ObOOOoOOOOOOOOOO
gbodbeval() OO0 compile() DODOOOOOOODO

7.13 nonlocal []

nonlocal_stmt = "nonlocal" identifier ("," identifier)x

nonlocal JOUOODOOOO0O0ODODODOOOOLOOOOODODODODOOOODLDOOOUDDDbDOOUOOO
goobooboboboooooooooooboboboboobobooboobooboboboboboboooo
jooodoooooOoodooo (ooo0)ooooooO0UoDoooUoooOoUoDOooooooooo
gooooooo

nonlocal 0O0O0OO0O0ODOODOODO globalDUODOODLOODOOOOOOOOOOOOOOOOODOODOOO
goboooooOoOoOooOooO0Oo@UobOOoOo0ooDOo0OoDOoOO00ODO0OoOOOoOoODODOOODOO)O

nonlocal 0000000000 0O0O00OO0OO0OO0ODOOOODOOOO0OOOOOO0OO0OO0O0O
O0:

PEP 3104 - Access to Names in Outer Scopes nonlocal 00000

116 0O 70 000 (simple statement)
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117

0 80

000 (compound statement)

gooodooo0 (@UbooO0)odUooo;00oDo000o00U0DoODD00Ooo0DODOO0U0DOOODOOOn
gooobobobobooooooooooboboboboboobobooboobooboboboboboboooo
ggoobooobooboo

if0 whileOOOD for0O00D0O00O00OO0O0DOOODOOODOOO try00OOOOOOO/MDOO
gboooooobooobooooboboooooboooobOoboo0 withoOOOoOOOOOOOOODO
gobooobooooooooobodooboooooooooooooooooboooooooooonoa

0000000000 0 (clause)y OO O0O0OO0OO0O0O0O0O000O0 0000 (suitey OOO0O00OO0OOO
goboooboooobgooboobooboooboboooboobooobobobooobooboobboon
gogooooooooobooboboobbobooboooooooooobbbbobooooooooooooooboboboo
goooooboobobooboobboobobooboobboobuoobbooboobbooboobo
goobooboboboooooooooooboboboooboooboobooboboboboboboooo
;000000 elsedbbOOob sif00000000DOO0DOO0ODODOOOOOOOODOODOODO:

if testl: if test2: print (x)

gobobooobobooooboooboboobooboobobboboboboooobobooboobo
print () DOO0DOOOOOOODOOODODOOOOLOODDOODLOODDOOD:

if x <y < z: print(x); print(y); print(z)

gogbobooboobboobog:

compound_stmt = if_stmt
while_stmt
for_stmt

try_stmt

funcdef

|

|

|

| with_-stmt
|

| classdef
|

async_-with_stmt
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| async_for_stmt
| async_funcdef

suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT

statement stmt_list NEWLINE | compound-stmt

stmt_list simple_stmt (";" simple_stmt)x [";"]

0000000 NEWLINEOOOOOO DEDENTOOOOOOO0OO0OO00O0DOO0OO0O0O00DOCO0O0O0O00000
000000000000 0000oooo0O0000000000 (Python0OODO 00000 (dangling)
else’ 0000000000 if00000000O0O0O0O0OOOOOOO)O

goboobooobooboboobooboooboobooobooboobobooboobboobo

8.1 if [

ifO00000c0oooooooo0oOoooog:

if_stmt = "if" expression ":" suite
("elif" expression ":" suite)*
["else" ":" suite]

if0000000C000000O0OCCOOO000O0O0OOCOOO0O00O0OOOCOOO00OOO0O00 (O:
trueJ0:false 000000000 00000 (boolean operation) D00 O0O0O0O0000), 00000000
ooooooooo(@ooo ifO0O000O0DOOOCOOO0OOOOOOOO))DOOO0O0OOOOO0OO00O0OO0
else00000O0O0O0O0O0OOOODOOOO

8.2 while [J

whileO0OOOOOOOOOOOOOOOOOOOOOOOOOOOC:

m.nmn

while_stmt = "while" expression suite

w.nmn

["else" suite]

while0OOOOOOOOODOOOOOOOOOOOODOOOODOOOOODOOOODOOOO @WOUODOO
00bDO0000O000000)d elsed000oDOoO00oOoOO0O0OOOOODOOOODOO

gob0odoDbuld breakJ00000D00O0O elsedbbOob0bO0OOoObOO0bOOOODOODOOn
U0 continueDO0D0O0O0OO0OOOO0OODOOODOOOOOOODOODOODOODOODODODODO
gooooboboobooo

118 0 80 OO0 (compound statement)
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8.3 for O

for00000OCOO0O(@OOCOOOO0O0O0OODOD)OOOOODODOOOOOOOOODOO (terable object)
gooboobobooooooboobobobon:

nm.n

for_stmt = "for" target_list "in" expression_list suite

["else™ ":" suite]

gooooobobobooboobobooobboboobboooodooooooooooobbbobobooo
expression list 00000000 O0OO0OOOO0OOOODOOOOODOOOOOOOOOOOOODDOO
goooooooobooobobobooboooooooooobobobobbobooooooobbbbobbbobo
gooobooOboO0ooOooO0oOoOoOobDoO0bOOoOooOO0bOOOoDOOoOOO0bO(@bOODO ODO (assignment
statement) 000000000 O0)000O000C0OCOOODOD@UODODOODOOOODOODODOOO
Stoplterationd000000000O000O0O) elsel 0000000 OOOOOOOOODODOODODOO

000000000 break0000O0000O0DO elsedbOb0OO0OOoOoOoOoOoOoOoOoOoOoOOoOODOn
U0 continueDO0D0OO0O0OOOOODOOODOOOOOOODOODOODOODOODODLDODO
obob00o0oobooob0ooo0oobOoO0b0bOo00onbon elsedbbOooooooon

for 0000000000000 000000D0000000000000for00000000000000O
goobooboboboooooogoo:

for i in range (10):
print (i)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next

# index in the range

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
000000000O000O0O0O0:000000 range() OO Pascald for 1 := a to b doOOODO
goboobooboobooboboobooboboboobOo,0b00Db 1ist(range(3)) OOOO [0,
1, 21000000

00:. ooooooooooooooboOoooooooooOooo@oooDooOoOboooOoOoooooooon
gooooooooooo)pooooooooooofoooooooooooooooooooooooo
gobbodooobooooboooooooOoooOoo0oobooobooooooooooOoOoobOoOOoOoOoboOooon
00000000000 suite1 000000000000 @ OO0O0O0O)000000000O0@OODOOO
oooooooooobooooooooooOoboobooOoOooOoOo)oooooooooOoOoboboOoOooooooon
O0suiteJ000O0O0O0O0O0O0O0O0ODOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOO
goboooooooooooooboooobooooboooobooooooooooDOooooDOboOooDboboooon
gobbooobooooooOoooOobOoOoobooOoOoooOooOoOoDboOooon:

for x in a[:]:

if x < 0: a.remove (x)
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8.4 try [

try 00000O0D0OCO0OOOOOOOOOODOO/O0DOOO0ODOOO0ODOOOODOOOOOO:

try_stmt = tryl_stmt | try2_stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

except 0O0OO0O00DOO0O0O0OOO0OO0O0DOCOO trydbOO0OO0OOOO0OO0OOOOOOOOOODOOO
oobooooo txryOOOoOooobOOoO0OO0OOoO0OooobOo0oobooOOooooOobo0oobooooooooon
except DOO0O0O0OODOOOOOODOOO0ODODOODO0ODOOD exceptQOODOODODOOOO
oboobOobobO0o0oocobo0ooo0oooo0oo0OonbO0nn except OO OOOOODODODODODOODOODO
00000o00o0ooooOg»o0oon (compatible)’ 000000000 O0ODOOOOOOOOOOOOO
gobooooboooobooooooOooOooOOoOoOobOOo0oOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
gobooobooooobooooboooo

00000 except 00 000000000000 0D00OO0OO0O0O0O0ODO0OOOOO0DOOOOODOOOD
oooooooooogs!

except DOOOO0OOO0OO0OOO0OOOO0ODOOOOOOOOOOOOOOOODOOOOOOOOOOOOODOOO
00o0o0o0oDO0o00o0bobo0DbOob0D0nD except0OooDODOooOooooobDOoOoOoOoOoOOO
000 (cryOOOOODODOODOOOOOOOOOOO)O

UO000OexceptUODUOOOOOexcept DO OOODOOO0ODOODODOOODO asObOO0DOO0ODOODO
gooobobooobooi0o0obobob0obU0ob0Db00ObO0ODbOn excepcOOOoboooooDoO
gooooobboooboooobooooooooooooooboboon erybooboooooooo
goooo@ooooooooooobOooboOoobOoOoboooooo0ooooDOoobooobooDboooOon
try J0000O0DOCO0OOOOOOOOOODOO0OOOOUODOOOODOOOOODOOO)

000 as target UOOO0OO0000D0O00C0OO0O exceptdOOOO0O0OO0ODOOO0OODOOOOOOOO
gooood:

except E as N:

foo

obbooobooooboooooooooooOon:

1 0poDo0DDO0000D000000 finally0OOODDOOODO0OO0O0OO0O0O00O0O0OO0O00O00O000000000000000
gooooooo
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except E as N:
try:
foo
finally:
del N

gobodbOexceptddpoobooboobooobboooobbobbooboobooboobo
gobooooooboobooboobooooboboobooboobbooboobboOobbobbooo
ggbbooobooboboobobooboboobbooboobboobooboboo

except 000000000 O0ODOO0OOOOOOOOOODOO sysOOOOOO0OODOODOO sys.
exc_info () O0OU0OOO0DOO0O0O0OO0DO sys.excoinfo() UOOOOOOOO0OOO0OOODOOOODOAOC
goobooooboooooooooOoOoobooobooooDoOoooooooO@oboooo oooboooo
0)O03000000000000000 sys.exc_info() OO0O0O0O0O0O0O00O0O0ODOOCOOOOOOO
o0 {@oooooo)ooooooooo

The optional else clause is executed if the control flow leaves the  ry suite, no exception was raised, and no
return, continue, or break statement was executed. Exceptions in the e 1 se clause are not handled by the

preceding except clauses.

finally OO0OOO0OOO0O0 000 (cleanup) OODOOODOO0OOO00O0OO exceptOO elsedO0 OO0
tryd0o0obooobooboooboobooooobooooboobooooboobobDoobobbO
gogooD finallyodoooooObOOOO0OOLDOOOOOOODLODDD finallydodoooooOO
gbo0obO finallyODOOOOODOODOOOOOOOOOOOODODOOOOOODOODOODOOOOO
gbobooboobg finally OO return00000 break 0O000O00O0D0OOO0OO0OOCOOOOOODOOO
gooog:

>>> def f£():
try:
1/0
finally:
return 42
>>> f ()

42

finallyQOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOO

try..finally OO try OO00O00O0O returnU break 0000 continuedUOODOODODOO0ODO
finallyOO’0000000O (onthewayouty OO0O0O0O0O finallyOOO continueDOODO0O
00000 @oDoooooooooo0oDO0 -dooooooooooooooooon)o

goooooooooDoDoDoD recurn0000D00D0O0D0O0DO finally OODODODODODOODOCOO
finally J0OUOO0O0O00O return0U00000000000O00DO:

>>> def fool():
try:
return 'try'

finally:

(ooooooo)
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(Cooooooooo)

return 'finally'

>>> foo ()

'finally'

0000000000000 00 0000000000 raised0b00d0O0OO0OO0OO0OOOOODOOOOOOO
raise 1 O0OO0O0O00O0O

8.5 with [

withdOUOODODOOoOOoOOooooooooooooobooooboboooboooboooobooooboboo
ooooogo wirhooOoooOooOOoOoDOOO OOO0OO0ODOOOOODOOOOO)WOoobDOooooooo
try..except..finally 00000000000 DOOO0OOOO0O0DOOOOOOOOOOO

with_stmt := "with" with_item ("," with_item)* ":" suite

with_item expression ["as" target]

ooor 00”000 withOODOODOOOOODOOOOODOO:

1.0000000 (withitemOOODOOO)ODODOOOOOODOODODOODOODOOOODODOO
god

2. 000000000000 _exit__() 000000000 0DOOOOODOOOODOO
3.000000000000 __enter__() DOODOOODOOOO

4, withODOUODOOOOOOOODOOOODOD _enter__ () 000000000 O0ODOOO

U0: withOOO __enter__() 0000000000 00DODOO0ODO _exit__()O0OO0ODOO
cooooboooooobobooooOoobDobOOoOO0bOobOOobOOobOOobOobOOoOooOoboobooobooon
0o0oooo0o0oooOoooooooooooooooooooooooooo 60O DOOO
ooo

S5.000000000O0O00

6. 000000000000 _exit_()0O00C0C0OOO0OO0OOOO0OOOOOOOOOOOOOOOOO
obo0oo0oboobooobobo0onbooobO _exit__ () 0DO00ODOO0OOODOOOODOOOODO
300 NoneOOOOOOOOOO

00000000 DO0O0O0O00OD0 _exit_()0D0OC00OCOOOOUUOOUOUCfaseDOOOOOOOO
gboooooobobdb0Owee DO00O0O0OOOOOOODOOD withODOOOOODOODODOO

cooobooobooooboooooooooooOoO0DOoO0nD _exit()O0OO0OOODOOOO
oooobooooobooooooboooooboobboooooooooog
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uoboooboooobooooooooooooobod wichOOOOOOOOODODOOOOOOOO:

with A() as a, B() as b:

suite

goooooobgod

with A() as a:
with B() as b:

suite

JddpooO 3.1000:00b0doo0o0bgoooooooaon
O0e:

PEP 343 -"with 0000000 PythonO withOOOODOOOOODOOOODOOOODOOO

86 IO0ODO

0o00ooooooooooooooooooooooo@ooooo ooo):

funcdef = [decorators] "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

decorators n= decorator+

decorator = "@" dotted_-name [" (" [argument_list [","]] ")"] NEWLINE

dotted_name = identifier ("." identifier) x

parameter_list = defparameter ("," defparameter)x ["," [parameter_list_star

| parameter_list_starargs

parameter_list_starargs = "x" [parameter] ("," defparameter)x* ["," ["x*x" parameter
| LR parameter [","]

parameter = identifier [":" expression]

defparameter n= parameter ["=" expression]

funcname = identifier

gobodoooboooobooooooooooboooobooooooooooooooooooOooobooOoon
go(@ooooooooooooooono)oooobooooooooOooooOoooOoooooooooon
goboooooooooooooboooooOoOoobo0oobooOooooooooOooooDooDOooDo

0000000000000000;0000000000000000000000000 *?

000000000 000000 (decoratoryDOODOO0OO0OODOOOOO0OOODOOOOOODODOO
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
gogobobobooobbobooobbooobbboooobbooobbbooobbbooDbDbooo o

2 0000000000000000000000000000000 _doc__ 000000000000 O0OOOOOOOOOO
000 (docstring) D00 OO0
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goboooobooooooooobooooooooooooooooon:

Qfl (arqg)
QRf2
def func(): pass

goboogoooboooboo

def func(): pass
func = fl(arg) (£2 (func))

goboooboooooooooobooOonD ftwneOOO0OO0OO0OODOOODOOOOOOOOOOODOOOOO
oooo

10000 000 O parameter =expression 0000000000000 0000D0O0OODO000OO
J0000O00O000O00DbO00b0O0000O00ODO0o0DODbO0OD0O0O0Dd (argumenyDO0OOODOOO
ooo0oooo0o0ooo0o0ooo00ooo0o0ooOOo0o0oOoOo0oooOOoooooODOoOO »”o0o0
gooooooooboobooboooobooboobbobb -boobboobboobooboobo
ooooooo

goooooooobooooobooooboooobOooboOoDbDUoboboo boooooobooobooboobooon
ooooooooooooooooooOooOoooO>ooOoOo0o”0OoO00000oo0ooOooOoOobob0O00oo0ooaon
goboooobooooooooobooooobooooboOooobooooobooooooOooooOoDOoOooboboOooon
oo0oooooooooooooo:0b0000o0ooooooooo(@oooooooooog)ooooon
goboooobooooboooooobooOoooOooOooboOoOoOoobooOooobooOoOoooOOoOoOoOOoOoOobboOoon
gboobobboboboobobogNonelgoooooobobOobooboO0oOObDObOODbODOOOOD
gooooon:

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")

return penguin

0000o00ooooooooooooooUgdd (e@)b00000ooooooooooooooogo
goobooboboboooooooooooboboboboobobooboobooboboboboboboooo
O00000O0”«identifier’00000000O0O0OCCO0OOOOCOO0OOOOOOODOOOOOOO
O0DO0O000OO00O0O0OO0O0O0ODOO0DDOO”x+xidentifierr0000000O0ODOOOODOOOO
gogbobooobooboboobooboobobooboobboobooboooboobboboboobo
0000000000000 000”«"0 "+sidentifier’ 0000000000 DOOODOODOOOOOO
gooboobobobooooooobogo

0000000O00oOoon ”: expression”0000000000D00O0D0O0O0OO*identifier O
xxidentifier 0000000000000 O00O0O0O0O0OO0O0O0OO0OO0DODOODODOOOOOODOOO
0 7-> expression”000 return” D00 0000000000000 DOO0OOOOOOODOOOOOO
000 PythonOOOOOOOOOODOOOOOOODODODOOOOOOOODOODOOOOODOOOOOOO
gD bbbbobbbbobbb0dddiooUuoUg o
0000000000000 0000000000 __annotations. 000000000000 0OOOOO
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gobooooo

oooooooooo0ooooooo(@oooooooooooo)oooooooooooooooon O
00 (lambda) D0 O0OCOOO0O00O0ODOOCOOOOO0ODOOOOOOOOODODOOOOOOODDOODOOOO
00o000ooooooooos»des”00000000O0O0DOOOOOCOOOOOOO0O0OOOOOOOO
gooooooOoUoooooUoOooooOoUoooOooUoooooUooooooOooooOoOooDO »der”
goboocoooooooo

000000000 :00000000000000000000000000 "def”0000000000O
0000000000000 000000000000000000000000Odef0 00000000
0000000000000000000 0000000 (raming and binding) 00000000000

O0:

PEP 3107 - Function Annotations O O0O0OO0OO0O0OO0OOO0OOOOOO

8.7 00000

gdpoDoOO00o0oo0o0oooooDooOooooo @uoooo oono):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_list] ")"
classname = identifier

gooooOooOoOoOoooOoOooOo0OooOo0bOOod00oooO00ooOoO0U0ooDoOOoOo@Wooogooogo o
O0O0obobooobooooO)oooooooooboooboobUobOobDOooobobOoobOoooboooo
oobOooobooooOooOo0oOobDOoO00obOOo0oOob0oOo0O0DboOn0n objectd0nOOOOO:

class Foo:

pass

gobooooood

class Foo (object) :

pass

0000000000000 ooooooooD (o000 gg (naming and binding) 00000000 0O)0O
ooooooooooo0o0ooooooOo0o0oooooOooOO0O000ooooOO0o000D UbOoooOoO
jdoooooooooooooOo)yoooooooooooooooooooooooooooooogoo
00000000000000000°00000000000000000000D00000D000000
goooooooobooobboboobobobooooooooooooobobbooooooooobobobobbbbobo
ggboboooboobobooboobbobobooboo

3 0000000000000 000000000000000000000 _doc_ 00000000000 ODOOOOOOO
000000 (docstringy D0 O0O0ODO
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uboooboboobooboobooooobooboodn _diect_O0000000O00O0O000COO0OO0O
goboooboooooboooooooooobooooboOoooboboOoobooOooobooooon

gobodooboobobooob oooooooooooooooooon

gogbobooobooboboobooboobbooboobboobuooboboo

Qfl (arqg)
Qf2

class Foo: pass

ooboooooooooo

class Foo: pass
Foo = fl(arg) (f2 (Foo))

gobooobooooboooooooooobooooboOoobooOooobooOooooooon

gogoooooobob:00b0b00b00b00oboboobobobooboobooboobobobobOobOooDoob
gbobooboooboboOobO0o0o0O00obO0O00dn self.name = valueOOOOOOOOOOOOOOO
0000000000000 "selfuname” 000000000 OC0OCOOOOOCOCOOOOOCOOOOOO
gobodoobooooboooooooooobooooboooooooooooooooooooooooon
gboooooooooooooooooooooooOobooOoooo oo oboooboboOoboooboobooon
gopbooobooooboooooon

O0:

PEP 3115 - Metaclasses in Python 3000 O OOO0O0O0O0O00O0OO0O0OO0O0O0OODOOOOOOOOD
oooboooobooooooooooboooooo

PEP3129-00000000 OU0OO0OO0OOOOOOOOOOOOOOOOOOOODOOOOOOOOUOOO
PEP 318000000000

88 JODOOO

ooooo3s5000.

88.1 OO OOIOOOO

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"

["->" expression] ":" suite

Python 0D D DOODOCOOOOOOO0OODOOCOOOOOOOOODOOD (coroutine100)DOOOOO
00000 await O0O0O0O asyncO00O0OO00O0DOO0OO0O0O0; awaitdODOO async for O
async withOOOODODOOOOODOOOOOO
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Functions defined with async def syntax are always coroutine functions, even if they do not contain await or

async keywords.
async def 0000000 yield fromOUOOOOOO SyntaxError oo

ggoboobod:

async def func(paraml, param2):
do_stuff ()

await some_coroutine ()

8.8.2 async for [

async_for_stmt = "async" for_stmt

asynchronous iterable 0 iter 0000000000 DOO0DOO0O O asynchronous iterator O next 00 0000
gooddooooooooo

async forO0UOOOOOOOOOOOOOOOOOCOODOOOOOOOOOOOOODO

gooogoo:

async for TARGET in ITER:
BLOCK

else:
BLOCK2

gogboobooboobbad:

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclteration:
running = False
else:
BLOCK
else:
BLOCK2

000 __aiter__() 0 __anext__() 0000000000

async def 0000 async forO0UOODOOUODO SyntaxError 000000

88. J0OODODO 127
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8.8.3 async with [

async_with_stmt = "async" with_stmt

asynchronous context manager O Oenter D0 000 exit OO0 000000000 O00ODODOO context manager
oono

gooood:

async with EXPR as VAR:
BLOCK

goboooooooood:

mgr = (EXPR)
aexit = type(mgr) .__aexit___
aenter = type(mgr).__aenter_  (mgr)

VAR = await aenter
try:
BLOCK
except:
if not await aexit (mgr, =xsys.exc_info()):
raise
else:

await aexit (mgr, None, None, None)

000 __aenter__() 0 _gexit__()000000O0O00OOO
async def 0000 async withOUOUOOODOO SyntaxError 00O
gge:

PEP 492 -async00000 await 0000000000 0OOOODOOO PythonOOODOOOOOOOD
oooooooooooobbooooooo

HRN
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129

090

Jooobooon

Python0OOO00D0OODOO0OOOO0ODOOOODOO0OOOOOODOO0OODODOO0OODOODOOOOODOO
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
gobbooboobbooboobboobooboboo

91 000 PythonOOQDODOO

gobooooboooobooooOooOooOooOOo0oobOOoOoobooOooooooooOoooOoOOoOoOoboOooon
000000 pythonOODOOODOOOOOOODOOODOOOOOCOOOO PythonOOOOOOOOOO
oooooooobo:000000000000000DOOO0COO0O0O0ODOO sys(@OODOOOOOOO
0)0builtins(ODOOODOOOOOCODOO None)d _main__O0300000000000000000
gooooobDooobooo00 _main._0O00DOOO0OOOOOODOODOOOOOOODOODOOO
goboooboooooooooboooo

000 PythonOODOODDODOO0DOO0OODOODO0ODDOO0ODOOOOOOOOOD

00000000000000 (interactivemode) 00000000 COCOOO;0D000000O0O0O0DO0OO
oooooooooooooooooooooooboboOooooo@oooooooboooOo)boobooooao
gobooooboooooooooooOoO0ooOoOoOobOboOoobOoOoobOOoOo0oOoOb0; 000000 _maino.
goboooooooooog

A complete program can be passed to the interpreter in three forms: with the —c string command line option, as a
file passed as the first command line argument, or as standard input. If the file or standard input is a tty device, the

interpreter enters interactive mode; otherwise, it executes the file as a complete program.

9.2 O00OOOO

gobobooobooboboooboobboobboobooo:

file_input = (NEWLINE | statement) x
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gobodoobooooboooooooooooooon:
(0DOOCOOCOODODO)OOO PythonOOOOOOOODOODODO;
s J0000O0COODOOO0O0O;

eexec()UOOODUOODDOODOODDO;

93 0000 0d

oobooobooooboooooboobobooooooogd:

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

gooooooo@UOooUooOo)0oodbDOo0oodooUooOUdOooUooOOOooUooDUoOoooDoOoog;,
gbobobobooooooboboboboboooooobobobon

94 00O

gobbO0eval()y DOODDOODDOODDOODDOODOO eval () OOOLDOODLDOODO
gooboobobooooogo:

eval_input = expression_list NEWLINE=x

130 090 00o0O0ooooo
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0100

Juooggod

00000000000 0oOdoooodooPython 00 00O0O0ODO0OO0OOODOOOOODODOOODOOO
Python 0O OO O:

# 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 is 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 NEWLINEx 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])* [',' [
"' [tfpdef] (',' tfpdef ['=' test])x ['," ["#x' tfpdef [',"']1]]
| "% tfpdef [','11]
| "x' [tfpdef] (',' tfpdef ['=' testl)x [',' ['»*' tfpdef [',']1]]
| "' tfpdef [','])
tfpdef: NAME [':' test]
varargslist: (vfpdef ['=' test] (',' vfpdef ['="' test])~ [',' [
'x»' [vifpdef] (','" vipdef ['=' test])x [','" ["sxx' vipdef [',']]]
| "wx' vEpdef [','1]]
| "«' [vfpdef] (',' vfpdef ['=' test])x [',' ['xx' vfpdef [',']]]

| "xx'" vEpdef [',"']

(@ooooooon)
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(Cooooooooo)

vipdef: NAME

stmt: simple_stmt \compound_stmt

simple_stmt: small_stmt (';' small_stmt)x [';'] 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_exprhestlist)

('=" (yield_exprhestlist_star_expr))*)
annassign: ':' test ['=' test]
testlist_star_expr: (test\star_expr) (', (testbtar_expr))* [, "]
augassign: ('+=' | To=' | tx=t | tE=t | /=t | =t | est | =t | e
T<<=T ] Te>= | tex=" | 1/ /=)

# For normal and annotated assignments, additional restrictions enforced by the.
—lInterpreter

del_stmt: 'del' exprlist

pass_stmt: 'pass'

flow_stmt: break_stmt \continue_stmt return_stmt raise_stmt \yield_stmt
break_stmt: 'break'

continue_stmt: 'continue'

return_stmt: 'return' [testlist]

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 ('.'\ "...'") 1is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '"...')x 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)x [', "]
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)x ['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)+
[Telse' '":' 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]]

(ooooooo)
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(O0ooooooooao)

suite: simple_stmt |NEWLINE INDENT stmt+ DEDENT

test: or_test ['if' or_test 'else' test] | lambdef
test_nocond: or_test | lambdef_nocond

lambdef: 'lambda' [varargslist] ':' test
lambdef_nocond: 'lambda' [varargslist] ':' test_nocond
or_test: and_test ('or' and_test) *

and_test: not_test ('and' not_test) *

not_test: 'not' not_test \ comparison

comparison: expr (Comp_Op expr)*

# <> isn't actually a valid comparison operator in Python. It's here for the

# sake of a __future__ import described in PEP 401 (which really works :-)

comp_op: '<'['>'|'=="[">="|'<="['<>"|'"!="|"in"|'not"' 'in'|['is'|'is' 'not'
star_expr: 'x' expr

expr: xor_expr ('|' xor_expr)*

xor_expr: and_expr ('"' and_expr) *

and_expr: shift_expr ('&' shift_expr)x

shift_expr: arith_expr (('<<'|'>>'") arith_expr) *
arith_expr: term (('+'|['-') term)

term: factor (('<'['@'['/'|'$"|'"//") factor)=x
factor: ('+'|'-'|'"") factor | power

power: atom_expr ['xx' factor]

atom_expr: [AWAIT] atom trailerx

[
atom: ('(' [yield_expr|testlist_comp] ')' |

"[' [testlist_comp] ']

"{'" [dictorsetmaker] '}’

NAME | NUMBER | STRING+ | '...' | '"None' | 'True' | 'False')
testlist_comp: (test\star_expr) ( comp_for | (', " (test\star_expr))* [, "1 )
trailer: ' (' [arglist] ")’ \ '"['" subscriptlist ']’ \ '.'" NAME
subscriptlist: subscript (',' subscript)x [', ']
subscript: test \ [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (exprbtar_expr) (', (exprbtar_expr))* [, "l

testlist: test (','" test)* [',']
dictorsetmaker: ( ((test ':' test | "xx' expr)
(comp_for | (',' (test ':' test | 'sxx' expr))x [','1)) |

((test | star_expr)

(comp_for | (',' (test | star_expr))* [','])) )
classdef: 'class' NAME ['(' [arglist] ')'] ':' suite
arglist: argument (',' argument)- [',']

The reason that keywords are test nodes instead of NAME is that using NAME
results in an ambiguity. ast.c makes sure it's a NAME.

"test '=' test" is really "keyword '=' test", but we have no such token.
These need to be in a single rule to avoid grammar that is ambiguous

to our LL(1) parser. Even though 'test' includes 'xexpr' in star_expr,

we explicitly match 'x' here, too, to give it proper precedence.

Illegal combinations and orderings are blocked in ast.c:

H W W H FH H K K

multiple (test comp_for) arguments are blocked; keyword unpackings

(ooooooo)
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(Cooooooooo)

# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for]

test '=' test

"xx' test

'x' test )

comp_iter: comp_for | comp_if
comp_for: [ASYNC] 'for' exprlist '"in' or_test [comp_iter]

comp_if: '"if' test_nocond [comp_iter]

# not used in grammar, but may appear in "node" passed from Parser to Compiler

encoding_decl: NAME

yield_expr: 'yvield' [yield_arg]
yield_arg: 'from' test | testlist
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>>> (J00000000000000000000 PythonODOOODOODOOOOODOOOODODOO

2to3

cobooboboooboooooooooooOoooo

goobooboobbooboobbooobooboooboobboboboobbobbooboo
(000 OUODD D000 {}0D00000)0D00D000O0DO0O00O0DO00O0OD0O0OODOOOOn
OO0OOOCOO0D0O0O PythonOOOOOOOO

Python2x 00000 Python3x OO OOO0O0O0O0O0O0O0O0000000O0O0O0O00O0OOOOOOO
0000 (raverse) 0000000000000 OODOODOOODOODOOO

2003000000000 lib2to3 0000000000000 O00O0O0ODOOOOOOOOOOOO
Tools/scripts/2to3 000000000000 2to3-reference 0000000000

abstractbase class (0000000)00000000 duck-typing0 00000000 hasattr() OO0

000000000000 00000000000 (000 magicmethods 000)0000000O0OO
O000000opDoooOoUoooABCOODO (virtma) OO0 OODO0ODOOO0OOOODOOOOOO
00000000000 isinstance() O issubclass() UO0OO0O0OO;abcOOOOOO
g0O0OoCOOoOoOoOoOoOoOoOoOoOoOPythonOOOOOOODODODO ABCOOOOOOOOOOOOOO
O0(collections.abcO00000O0)DO0000O0Mumbers000000)00(HcO0OODOO
0)DDOD00O(Amportlib.abc00000D0)0000D0000000DOOODOOO0O abeO
OO000OCOoOooOooOoo ABCOOODOOODO

annotation 0000000000000 O0O0O00ODO0O00D0O0OODOOOOOOOOOOO0 type hint O

coobooooooon

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
Co0ob0ooOooobOocOo0o0ooOooobOOoO0b0O0O00O000 —cannotations__O00OO00O0OO0OO
gooo

00000000 variable annotation, function annotation, PEP 484, PEP 526 D 0 OO O0O0OO OO

argument (DO00)000O00CO0OO0O0O0 OO @OOOOOO)ODO0O00DOOOOOCOOODOOCOO

oo:

- JOOOOCO:00C0C0C0000O0O0COOCOOOO0O0O0DDOOCO (O:name=)00 x+x000O
o00oobOoooooooOoobooOo0noOonn complex() OOOOOOOO 30 5000
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gooodogoo:

complex (real=3, imag=5)

complex (x*x{'real': 3, 'imag': 5})

e JO0O0:0000000O00O0O0OOOOOOOOOOOOODOODOODODOODDDODODO «=0O
000 iterable 000000000000 0O0O0OOO0ODOOOOOOO 30500000000
oo:

complex (3, 5)
complex (* (3, 5))

coooboooobooooobooooooOooOoOoObocOoO0OOoOoOobOOoOoOoOoOOoOoOOOOoOoDbOboOonon
00 0000 (ea)0000O000O0OOO0OOOO0OODOOOODOOOOOOOOOODODOOO
cobobobooobooooooooOooboOoobooOooooOoOooooa

OO0 0OFAQU 0000000000000 OO0?0PEP362000000000OO

asynchronous context manager (000 00000000000) __aenter__() 0 __aexit__()000O
000000000 async withO0OODOOOOOOOODODODOOOOPEP4920 00000
oogd

asynchronous generator (0 00000 OO O) asynchronous generator iterator 00 0 00 00O async
def 000000000000 OOUODOOODOO yieldOOOOODODOOOOOOyieldOO
async forQO0O0O0OO0ODODOODOO0OO0O0O0O0OOO0OOOOOOOOO

coboooboooobooobOoooOoOoOoOo0oOoOoOoO0OOOO0OOO0ObOOObOOODbOOOOOODO bOOn
oobobooooooooooboooooOboOoobboOoobo booooooOoboOooDbboOoooDobOooDo

0000oOoOooOobooon0n asyne ford asyne withOOOOOO awaitOOOOODOO
ooooo

asynchronous generator iterator (0000000000000 O) asynchronous generator 1000000
gooooooogo

0000 _anext__() 000000000 DOOO0OOODOOQO awaitable 000000000 asyn-
chronous iterator 00 000 awaitable 0000000000 yieldOOO0ODODOOOODOOO
goooooooooo

yieldOOOODOODODODOODODDOODOODOO(MUODODODODDOODODODOOwyO)OOODODDOODOO
O00_anext__() 0000000 awaitable 0000 OD00O0O0O0OOQOOOOOODOO OOOOOO
0000000000000 000000OPEP492000 PEPS250000000O00OO

asynchronousiterable (0OO0OO0OO0O000)async for 0000000000000 OOOOOOOO
_aiter__ () 0O000OO asynchronousiterator 000000000000 OPEP4920 00000
ooo

asynchronousiterator (0000 O0O0O0) _aiter () 0 _anext__ () 000000000000
000000 __anext__ 0O awaitable 0 00000000 O0OD0DOODODOO0ODOasync for O
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StopAsynclIteration 00000 0O0OODOOOOOOOOOOO __anext__() OO0OO0O0OO
awaitable 000 0O O0OOPEP492 000000000

attribute (00)O0OOO0OOCOOOOOOOOODOOOOUOOOOOOOOOOOOOOOOOODOOOOO
O00b00 o000 «OO00O0O0OOO0OOOOODODO oaOOOOO0ODOOO

awaitable (0000)await 0000000000000 O00OOOOOOC coroutined0 __await__() 0O
OoOoOoOOoOoOOoOoOoOoOoOoDboOoOoPEP4920 0000000003

BDFL 0OO0OO0OOO0O0O0OOO (Benevolent Dictator For Life) 0 O O O O Python O O O O Guido van Rossum O
goooo

binary file (00D0OO0OO0O000)bytes-like 000000 0000000000000 OOO ODODOOOO
0000 oO0oO00DOoC00DOo00ooOdoooOoooDg (‘eb','wbror 'rb+")0DOODOOOOO
00 sys.stdin.buffer O sys.stdout.buffer io.BytesIOU gzip.GzipFile. OO
cooooogo

str0000000000000000000000000000000textfile000000000O0O

bytes-like object bufferobjects 10 00000000 COOO00OOO 0000 (contiguous)y DOO DD DODO
00000000000Dbytes, bytearray, array.arrayd00000000 memoryview [
OO0000CO00O0O0OO0OO0ODOOObytes-like 00 O00ODOOO0OOOOOODOOOOOOOOODOOOODO
00000000000 0ooooo0oo00ooo00ooo00oo0oooooo0oDooooDoooon

g0o0o0oobOO0DOO0DOO0O0OOo0OoO0O0oObOO0DODO0OO0OO00ODODODOOUObCO0OOOOoDODO o
O00000 bytes-like 00O DOO0OO0”0000000000O000ODOO0ODOOOODOOOODOOO
bytearray O bytearray O memoryviewUOOOOOOOOOODOOOOOOOOOOOOO
O000000000000000 0000000 bytes-likeDOODOODOO”)OD0DD0O0ODOOOOO
O bytes 0 bytes memoryview OO ODOOOOOQOQOQOad

bytecode (D00 0UO0O0)PythonO0DOO00DDO0O0O PythonOODOODO CPythonO0ODOOODDOODDODO
gboooooooboboooobooooboboboboooD .pycdobooboboboOoO
0o0oodood0ood0oo0oooo0oDo0oDOoU0Do0 (OooOo0ooDOoUoDoUooDoooooo
00000000 0O0DoooO)DOoO ’0000 (intermediate language)” 000000000 0OOOO
OO0000CO0000OO0OO00D0OOoOgg (virtwal machineyO0O00OO0O0OD0OCOO0OOOCOOOOOOOOO
00000000 PythonOOODOODOOOODO0ODOOOPythonOD OO OO0OOOOOODOOOO
oboooooog

000000000000 dis00000 0oooog

class (000)0000O0O0O0OOUOOOODOOOOCOOUOOOODOOUOOOUOODOOUDOOOODOOO
gbooooobooboboboboooooooobobobo

classvariable (00U00O0)00000000OO0OOOO0OUOOO (UOOODOOUOOOOUDOOOOO
oO0)oooooooooooobooooooo

coercion (000)0OUOD200000000000000000000000O0OODOODOOOOO
goobDb0oO0ob0Db0O0int(3.15) 0000000 DO0O0O 30000000000 3+44.5000
goo0oo0ooU0oO (@UOooOooU0oDODUOOOoOOoD)OOooOUODODUODODODOODODOO
TypeError U000 ooooobobobobobbbbbb0o0ooooooobbobbbbobobboo
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0000 344.50000 fleat(3)+4.500000000000000000000000000O
oooood

complexnumber (000)00000O0O0O0OO0COO0OOOOOOOODOOOOOOOOOOOODOOOOO
ogoooooooooooo (-1opoo)ooooooooOoOoOoOoOoOoOoOOO0 10000000
OO0 jOO0000COPythonODOOOOOOODOOOOOOOODOOOOOOOOODOOOOOOO
O5j000000000000 3+15j000 meth0OD0O0OO0OO0O0OO0O0OD0O0ODO0OOOOOO cmathU
cooooooobooooobooooooboooobooboooooooobooooooooooooobboOooon
cooooooboooooo

contextmanager (0O OO0O0OOOO0O0O) _enter__ ()0 _exit_()00000000000OO with
0000000000000 000000PEP343 0000000000

contiguous (0000 D)0O0DO0OOUOOOO C-00 000 Portran 00 0000000000 DOOOOOO
ogooOOoOOoOOOoOOOoOO0ooOOoooooocoooob Forran0O0O00O0O0000000O0O0OO
cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
o0o0coooooooooooooooooooooOO0O00000bD0ooooooooooDo
OO0 Fortran 00 0000000000000O00000O00O00O

coroutine (000O0OD0)0000C0OOOOOOOOOO0ODODOODOOUOOOUOOODOOOOOODOO
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
OO0 async def 000000O0O0OPEP4920000000000

coroutine function (0O O0OOO0O0OO)coroutine 0000000000000 0O0O0OO0OO0OO async
def000000OawaitOasynce ford 00O async withOOOUOOOOODOOOOOODODO
0000 PEP492000000D00O0O

CPython pythonorg OO0 O0O0O0OOPython 0O 00000000 OOODODOOO”CPython” OO
0000000000 JythonDO TronPython 00000000000 OO0COOO0OOO0O0OO0O0OO
ooo

decorator (00000 )000000O000OOO0OODN ewrapper 000000000 O0O0OOOOOO
Ub0000b00b0b0D00 classmethod() O staticmethod() ODODO

O00O0oOdU0bOOoO0oU0ooOoUoOoooOoOoooOO020000D0000DOO0ODOoOOn:

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

cooobooooobooboobooooboooooboooooooooboooboooboOo ooon
ooooobobooboboooobooooboooooooa

descriptor (000D O0OD)0000 __get__(), —set__(), 0000 __delete__() 000000000
gobooboobbooboobboooboobooboboobobobobooboobbooboo
O000o0o0oO0oOoOoddOdddgetsetdelete 0000 @b 00000 0000000 OOO0OOOO

138 OO0 A 000


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org

The Python Language Reference, 0 0 00O 3.6.9

bO0O0O0O0O0O0OO00POOO0O0DOOOOOOOOOOODOOOOO0DOOOOOODODOOOOOODOOO
0000000000 pythonOOOODOOOODOOOOOODOOOODOOOOOOOOODOOOO
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon
coooocooboooooo

O000000D0000000000000 000000 (descriptor) D00 0000000000

dictonary (00)0000000000000O0O0O0OOOO __hash__ () 00000 _eq._()000OO
0000000000000 0O00OUOoOoOggg PerlD00O0OO (hash)yOOOOOODODO

dictionary view (00 0O0O0)dict.keys()Odict.values()Odict.items() OOOOOOOOO
Jodoooooooboooobooooobooooooooboooooooooobooon
0oooobobobobbbbbbObbOb0000gUuggo 1ist (dictview) ODOODODODODODOODO
dict-views 00O OO0 OO0O0O

docstring OO0 O00OO00O0D0OOOOO0OOOUOOOOOUDOUOOOOODOUOOODOOUDOOOOOOO
oooooooooboooooooobbo0ooooDooooDboO0ooooDobo00D _doec_OODOOODO
cobobooooooooOoooOooOOoOoOocOo.-0ob0o0obObo0obObo0obOOo0oOoOOoOoOOoOoboboOon
oooobooooboooobooono

duck-typing 0000000000000 UOOOUOUOUOOOOODODODOOODOODOOOODOO
gobooboobbooboobooobooboooboobbooboboobboobbooboo
goooobobodoogobooooooboboboobbooobooboobbooobOWooo
gogoooooooooboobbobbbiodooooooooooooobbbboooboooooooo
gbooboooboboobobob0o0obboODO type() U isinstance() DODOO0OOD0OOODODOO
(booooUoooOobDOob0 bbb boOoU0oOobDUODUOCbOObD)ObOUOOUODODoOoo
hasattr () OO0 FAFPODO0O0O0OOOOOOOOOO

EAFP 000000000000 0OOOOO (easier to ask for forgiveness than permissiond 0 00000 O
O)oooooooo pythonODOODDOOO0ODDO0ODDOOODOOODODOODODOOODOOOO
goooobobooobobooboooobuoobboobobooboboobooboboobbOoobooobDbo
UobooboobboiD try 0000 except Do oooboobooObOoODOO
gocOoOoOoOoOoOoOoOoOopoOoOoDOD BYLOOOOOOOoOooooooo

expression (0)D000D000D0O0D0OO0O0O0OOO0OOO (apieceofsyntax)y 1000000000000
gbooooooooobgooboboboboooooooooboboboboboboooobooobooDbo
OO000O00DOOoOdPythonOOODOOOOOODOOUODOODOOUODOOUODDOO if0000DO
OO000000000 (statement) 00O0O0DOO00D0OOOO0DOOODOO

extensionmodule (0OO0O00O00)COC++00000000O000OOPythond CAPIT O OO O Python
gbooooooooboboboooo

fstring 'f'0 'F'00000000000C0O0O0OO -string” 00000000 DO0OO0O0O00O0O0O0OO
0000 OooooDoOoOoODODOPEP49800000O0OOOOO

fleobject (00D OOUOOOD)0D00U0DO0OUDOOUOOO API(read() O write() OO0OOO
ooooo)boobOoooooooooooOoOobDOoOooOoboOoDOobDOoOoOOobDOobOboOooooOoo
gooOooOOdOOo0ooU0oOodoDOoUoodoDO0bODOoU0ooUOod0DOOO0OoDOUOo (@CUuoooooogoo
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00oo000o0o00oo00oo00o0ooOO0)00O000O00O000LO0O000O0OO0ODOOooDO
file-like objects O streems 00000000

0ooooooodooooooo30oooooo:oopoooogooooooooooog 0og
oooooooboob ooboooobob ooboOo0obOoO0obOob0b ioO0OO0OOOODOOOOO
Uboboooooooboboboboboobbd open()y UODODOODOODODO

file-like object file objecr OO T OO
finder (00O0O0O0)0000O0O0O0OO0O0O0OO0OOO0OOOO loader 000000000000 ODOOOO

Python 330000 2000000000000 00sys.metapath 000000 meta path finder
00 sys.path_-hooks OO 00OOO path entry finder O 0O O

O0O0COCOOO PEP3020PEP4200 00 PEP45S1 0000000000

floordivision 0000000000 OOO0OOOOOOfloordivisionOOOO //0000000 11 // 4
020000 floatO truedivisionOO OO 2.750000000 (-11) // 40 -2.750 0000
000000 -3000000000000000 PEP2380000000O0O0O0O

function (00)000D0O00O0O0O00D0O0OODOOOOOOOOOODOO0OOD OD0DOD OOOOOOOOO
coooooboooooboooOoOoobOOooOoOoOobOOoOb0o oboboOooboboobobbo obobobooo

aog
function annotation (00 0O0)0000000000OOQO annotation 0 00O

00000000 000o00D 0000 000000000 000000000 200 int 00O
oboobo0oooooobU int00b0ob0obobooobooooogoon

def sum_two_numbers(a: int, b: int) -> int:

return a + b

O0o0oo0oooooooo o000 oooooooooooa
00000000 variable annotation, PEP484 0 000000000

_future.. OOOOOOOOOOOOOOOODOOOOOOOOOOOOODOOOOOOODOOOOOOO
oooobooooooon

_future__ 000000 mport 00000000 DOODOOOOOOOOOOOODOOUOOOOO
oooobooooooooooooooooooboo:

>>> import __ future
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (00DDOODOUOOOO0OO0)0DODOO0OOOOODODOOOOOOOODOOOOODOOOO
Python 00 O0O0OO0OO0O0O0O0OOCOO0O0OOOOOO0OOOCOOOOOOCOOOOCOOOODOOOOO
ooobooooooooooooobObOd gecdobbOOoOoOOoOoOobDOOOOO

generator (COOOODO) generatoriterator 000000000000 O00O0O0O0O0OODOO yielddOO
000000000 yield00OD0 for00000000O0OOnext() DOOOD 10000000
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coooboooobooooboooobooooooooo

gogoboboooobbooobobooobbboooob booobobbooob booobbboo
gboooooooobgoobobobob bgboboboboboboooobooog

generator iterator (0000000000 0)generator 0000000000000 000OO0

yieldODODOOOOOOOO@OOOODOOO ayOOOOOO0)OO0OO0OO0OODOOOOOO
oooooo0ooo0o0o000oooo o0o00ooooooooooooooooO0 (0000000
oooooOoooOooOoooooooooooo)o

generator expression (0000000)0000000000000O0O0OO0O0OODOO0OOOOOOOO for
0000000000000 ifO0000000DCO0ODOCO0ODOOO0O0O0O0OOO0O0ODOOO0O0
goooooooooood:

>>> sum(ixi for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (000000 00)00000D0ODOO0OOOOOOOOOUDOOOUOOOOUDOOUOOO
gobooboobboobooobooboobbuoobboobbooboo

single dispatchOl functools.singledispatch() OOOOOOPEP443 0000000000
GIL  global interpreter lock DO 00000000

global interpreterlock (QOOOO0U0O0OO0O0OOOOO)CPython DO OO0D0O0O0OOOCOOUOOOODO
Python OO DO OOOO (bytecode)y D0 DO O0OD0OO0OOOOODOOOODOOOOOOODOOOODOO
00000 (dictO00OO0OODOOOOOODOO)0ODODODOOOOOODODODOOOOODOO
0000000000 CeythonOO0ODD0O000OO0O00DOOO0ODDOOODODOODOOODOOOOOODO
gboooooooooboobobobobooooboooobooboboboboboboooooooDo
gooooooogoood

coooboooobooooobooooooOooOoOoObocOoO0OOoOoOobOOoOoOoOoOOoOoOOOOoOoDbOboOonon
gooooo GILooooooooooooooooooooroooooooo GILooooOO
oooo

000000000000 00”00000000@00000000D00ooooooDgooo)o
gboooooooobooboboboobooooboooooobobobobobooooooboooooDo
gobooboobboobooboboooboobboobobooboboobobooboboobbooboo
gboooooooogo

hashable (00000 O0)0D00000 0000OO0OO0DDO0D0OO0OO0OO0O0OOOOODOOOOOOOOOOO
(-chash__() 0000000)00000000000000O000O0 (_eqg-()0O000D0O0OO)O0OO
gobooboobbooboobooobooboobbooboobbooboobo

cooobobooooboooooboooooooOoOooOooOoOoooOooobooooooOoOoOoOooOoOoOoooOboOonon
ooobooooooooobobooooooo

Python 00000000000 O0ODOOCOOOOO0ODOOOOOOO;00DO0OO0O0O0OODDO (OO
gooodoo)bo0oDOo0DOoU0OOO00OO0O00O00DO00DO0O0ODODO0U0UDODOoDUODOUODOOOO
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ooooooboboooooboooOooooooboOoOoooOobo(@OoboOooOo)yooooboooOooooOoboOoon
oooo id( oooooooo

IDLE Python 0O OO OOO (Integrated DeveLopment Environment) 0 O OIDLE O Python 0000000
gboooooooobobobobooooooobobobooo

immutable (D00DOO0OO0OD0)0000000OD00O0OO0O0O0O0OO0OOOOOODOOOOOOOOOOOOOO
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooboooooooooooooobooooooooDbDOobDOobOooooboooOoDOoDOoDbOon
coooboooboooobooooOooOoOo0oOobOboO0O0ObOboO0oOobOOoOoOoOoOOoOoOOOOoOoDn

import path  path based finder O import 00 000000000000 (@O0 path entry) 00000
import 000000000 sys.path000OO00OO0OOO0OOOODOOOCOODOUOODOODOO
_path__0O00400O0Oooogog

importing OO0O0OO00O0O0 PythonOOOODOOOODOUDO PythonOOOUODOOOODOOOODOOOO
importer 0000000000000 O0000O0OOO finderO loader 000000000000000

interactive (0DO0O)Python 0000000000000 O0DOOOODOOOODOOOOOOOOUOO
ooobooooboooooooobooobodn pythondOOOoOooooOoooOoOoooOOoOOO
(COooOoDoOooOoOOoOoOooOO PythonOOOOODOODOOOOOOOOCOOODODBOOCOO)
ooooooooooooOooooboOooboooooooOoDbbOOobOobooooboooOoDOoDOoDbOon
(help(x) OO0O0O0O0O0O0O0O0O0O0)O0O00OO0O00COOOCODODOO

interpreted Python 000 000000000000 00000OO0O0OODOOOODOOOOO (MODOOOO
gcoooooodoooOoooooobDOoOoDboOoDboO)b00oboOo0OoOo0Ooo0ooooDoogboooo
goobooboobbooboobbooobooboooboobboboboobbobobooboo
gboooooooooboboboboobooooooooobobobobobooooooboooooDo
00000000000 0D0OO00D0ODO0O0D000O00 (nteractiveyDCOOO0OOOOOO

interpreter shutdown PythonO00OOO0O0OO0O0O0O0O0O0OOOCOOODOOOOOOOODOOOOOOODO
gobooboobbooboobooobooboooboobbooboboobboobbooboo
0000000000000 OO0OOOoOOOg (garbage collectory 000000000 OOOOOO
OO0000CO000O0O0O0O0DOO0OOdO weakref0OO0OO0ODOOO0ODOOOODOOOOOOOODOOOO
0000000000000 00oooooo0oDo0Do0oooooooooo0 @oooooon
O00OC0OO0OoOoOoOoOowaningOD0O0OO0)0O00OO0O0OO0O0OO0OOOOOOOO

gobobooobobboobbooobboobDb .main__ 000000 bDOOO0ODDOOODDOO
oboooooooooogd

iterable (00OOOOO0OOOO0)0DDOOOOO 100000000 OOOOOOOOOOOOODOOOO
O0000@ist, str,tuple0000)00000000C00O0 dictO0 OO0OO0O0OOOOOO
O0D00000D00000D00 o000 SequenceDODDOOOO0O __iter_()O0O00O0OO
_getitem_() 00000000 OOCODOOOODOODOODOODOOOOOO

o00DbD0O0o0oo0oboD for0O0O000O0O0OODODOOOUOODO (O:DODDOOOOUODODODDOOO
oo000o0ooO00o0ooO0o0oo0bOO0ooobDbO0)DOboOooODOO0d (zip(),map(),...) OO0DOOODOOO
gobooobbbooobbioonDb iter() U0bbO0o0oObOO0O O0ODbbOOO0ODDOOODRDbDOO

142 OO0 A 000



The Python Language Reference, 0 0 00O 3.6.9

goooCoOoQoQoOoOoQOO0O0O00O0O0O0U0L0U00OUUOUUOUOUUOoOoOUOoOooooOoOoOoOoog
00000 iter() O00O0O0OOO0ODOO0ODOODOODOODOODODODODODOOOOOOforO
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
000000000 (terator), 00000 (sequence), 000000 (generator) 0000000000

iterator (00 000)00000000000000000O0O0O000O00O0ODO _next__()000O0OOO

OO00O0O0O00(@OOO0OO00O000O next() OODO)OOOODOODODOOOOOOOOODOOO
gboboooobooibd stopIterationOU0O0O00O00O0O0OOOO0OO0OOOOOOOOO
0000000000000 _next__() UOO0ODOODO StopIteration0000O00OO0OOO
goboboooobbooooobbioogn iter_()OO00D0DOOOOO0ODODODOOOODODDO
00000000 terable 000000000 COCOO0O0O00000OO0OOODOODOOOOOOOOOOO
0000000000000 (11ist0O000)000000000DDO0O0ODO0O iter() 0O0O0OOO
gooboooon feorgbbboooobbbooobbbooobbbooobbboooobboo
gobooooooooobgoboboboooooobooooooboboboboboooooboobooDo
gobooboobobooboooboobboon

OO0O0O0OoO egpeiter 000000

key function (0000)000O00O0O00O00ODOO0OO0OO0O0OO0O0O0OOO0OO0OO0OO0O0OOOOOOOOOOOO

0000000 (callabley DOOOOOO locale.strxfrm() J000O0OD0OOOOOODOCOOOO
gobooboobobooboboooboobboon

Python 00O OO OODOOOODOOCOODOOODOOOUOODODOODOOODOOO
min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.

nlargest (), itertools.groupby () OOOOOO0O

00000000 bO0b0ob00o0ob0OobDOoDOoD str.lower() DODODOODDOOODOODOO
Oo00bOOoO000OoOO0O0obOOboO0oO0obOO00oDbDOoO0oOooDoOOoOoooOoO0O0O0lambda e (r[o],
r(2]) 0000 Ieambda 0O0OO0O0OODOOOO0OO0ODODOOODODOO operatordggononon
attrgetter (), itemgetter (),methodcaller () D00 300000000000000O00O0O
000000000 0D0O0OO0OO00O0O0O0OOnD SettingHOWTOOODOOOODOOOO

keyword argument 000 O0O0O0OO0OO0OOOO

lambda (00 0)00000000000000000000O0O0O00O0O0O0O00 1000 (expression) 0

J00dd0doooooboOoboDbDO lambda [parameters]: expressionUO0OOd

LBYL O0O0O0DO0ODOO (lookbeforeyouleap)D 0000000 0D000O000O0OODOOOD0OOOOOOO

list

O00000000000000 (pre-condition) 00000000 EAFPOODODOOODOODOODO if
ooooooobooooboooooon

ooooooOoooocOoOooOoOoOoLBYLOOOOOO >oOor0O0oOoroorobooooooooon
gooooopobbbbO0O0O0dif key in mapping: return mappinglkey] DOO0O0O
0000000000 00o0oDoo0O0O0O mapping00 keyDOOODODODOODOOODOOOOOOOO
OO0000OO EAFPOO0DOOODOOOOODODOOODO

(COO0)PythonOODODOOOOOODODO (sequence) 0000000000 DOOOOOOOODODOOO
ogooooOooOoOooOoO00 (aray)DOCOCOOOOOOOOOOOOOOMDBOO
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list comprehension (000 0000)00000000000O0O0O0O000OOOOOOOOOOOOO
0000000000000 0D0D00000 result = ['{:4#04x}'.format (x) for x in
range (256) if x $ 2 == 0] 00000 000255000000 160000 (Ox.)OO0OO
ddddddodooooooo if000000o0o0on0 i£0000000 range (256) OOO
goooooooood

loader 000000000 DOODOOOOUDODOO loadmodule() DO0OD0ODO0ODO0OOODOODOOOODOO
O0O0O0OC0O0ODOOODODODODDOO0OD finderOODODOOODOOODOO PEP 30200 abstract base class
00000 importlib.abc.Loaderd0ddooogongn

mapping (CO0000)00O00O0D0000O00O000O00OQO Mapping 0 MutableMapping O OO
00000 o0oooobooobooo0oooooooooboooobooooooooDOod dict,
collections.defaultdict, collections.OrderedDict, collections.Counter OO
aooo

meta path finder sys.metapath 000000000 finder. meta path finder O path entry finder 0 0 O
goboobooooboo

metapath finder 0000000000000 importlib.abc.MetaPathFinder OO OO0
oooo

metaclass (00 000)00000000000O0O0OD0OO0O0O0UOOODOOOOUOOODOOOOUOO
goooOoOOoCOOoOCOOOQOODOO3000000000000000000000O0OO0OOO
O000000oO000ooO0o0bDO @bO:000D000)000D00000O0U0DOOO0DOdPython O
goobooboobobooboobbooobooboooboobboboboobbobDbooboo
goooobooobobooooooobooboobbooobooboboobooobuooobooboo
goobooboobbooboobbooobooboooboobboboboobbobbooboo
gboooooobooboboboobooooooobobobooooon

gobooooodboobbooboo

0000 (oo0)0oooooooooooooooooooooooooooooooooooooon
Oo0oooOoooobooooooOooDbo0oooo0onoon (argumen)D0000O00O0O0OO@MOOODO
0000 self0000000) OO0 00000000000 OCOOOOOOOOO

method resolutionorder (0000000 0)000O00000O0O0O0O0O0OO0OO0OOO0OOOO0OOOOO23
000 Python OO0 ODO0O0ODOOUOOO0ODOOOOOOOODODOOOOQO The Python 2.3 Method
ResolutionOrder 00O 0O00OO0OOOO

module (COUOUOO)PythonOODODUOOOODOODOUOOOOOUODUOOOOOOOOODODOUOOO
Python 0000000 DO0OOOCOOO0O00O0O0ODOOOOOO importing0000O0O0OQO Python OO
ooooooon

gooodobooboooooo

modulespec 00 000U OD0OOUODODOOODOOUOODDOODUOODODUOODODODUODOOODOOOO
importlib.machinery.ModuleSpec 0O UOOOOODOOO

MRO method resolution order 00 00000000
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mutable (D0OOOO0O0)0O0OO0OO0OO0OO0O0OOOOOOO id() D0OO0D0DOOOOOOOOOOOOODO
000000 (immutabley 000000000

namedtuple (0000O0O0O0)0000000000000000000O0O0O0O0O0O0O0O0O0O000000
00000000 (QO000 time.localtime() 00000O00000000000000 yearO
0+t[0]000000000000000000¢t.tmyearJ00000000000000000
000o0o)d

0000000000 time.struct_time 00000000000 DOODOOOODOOOO
000000000 bbO00o0oUob0bbUOoUoUobDbbOOd collections.namedtuple() O
0000000000 o0dooU0ooD00o00oU0oDOoU0ooODU0ooDoDUooDO0OoDooDOoOooOoOD
Employee (name="'jones', title='programmer') 0O O0OD0DOO0DOOODOOOO (self-
documenting representation) J 000000000000

namespace (0 O00OO)0000O0OOCOOOO0OOOOOODOOODOOCOOODOOODODOODOOO
go0dood0o0 (oo0ogo)odooodooOUdoDU0oDU0o0oUOoODUdUOoDUDOoOoDDUOoODOO
ocoooooooobOoOoobOooOOoOooOOOooObO0oOobobOOoOooOOoOoOobDOoOoOobOOooDOoOobo
00000000 builtins.open os.open() DO O0OOOODO0OOOOODOODOOODOO
0000000000000 00000000000000D0D000000o0oU0oDoDooDooDOooOn
O000random.seed () 0 itertools.islice() O0O00O0O0OO0O0O0OOOOOO0O0O randomO
itertoolsU00OO0O0OOODOODOODOOOOO

namespace package (00 0000000)000000000000000O0O0OO0O PEP 420 package
0 Namespace package 00 000000000000 _init_.py 0000000000 regular
package 0000000

module 00O ODODOOOOO

nestedscope (00 UJO0O0O0OUO0OO)UOOOUOOOUOOOUDOOUODOOUODOOUOOUDOOO
oooooooooooobOobOobOoooooooobDOobDOobDOobOoboooooooooDboOoon
cobooobOoooooOooooocOooboOoboOoOOoOOOoOobOOOOOOOOoOOoOobObOOobOboOn
cooooboooobobooboooooooboooobooboooobooobobooOoOoDOobDOobDOoDbOon
U0000000b00b0bO0obO0ob0d nonlocal DOD0OODOODODOOOOODO

new-styleclass (000 00000)0D0ODO0ODODO0OD0D0O0DO0O0DO0O0OO0O0OODODO0OO0OO0O0OO0ODOOOOOOO
O000000 PythonOOOOCODOOOODOOOOOODODOO _slots._O0OD0OOOODOO
__getattribute__ () 00000000000 OO0O0DOCOCOOO PythonOOOOOOOOOODO
gobooooboo

object (DD UDUUOO)ODDO (IUOOD)ODODODOODOODUOOOD(@OODO)OODODODODOODODOOOODOO
00000000000 (mew-styleclass) 0000000000 ODOO

package (00 000)00000000000000O000O000000O00O0O00 module0O0O0O0OO
000000000000 _path._ 00000 PythonOOOOOOOOQd

regular package O namespace package 0000000000

parameter (000)0000000 O0O0(@ 0000 )0000000000O0O0O0 000 COOOOOOO
goooo soooooo:
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gobobobobob:00 oo bbb uo ooooooobobobobobobon
0000000000 fooD barO0OOO0O00ODOOOOOOOOOOOOO:

def func(foo, bar=None) :

0o000:0000000000000000000000Pytheon 00000000 OODOOO
o0o0ooo00ooOoo0O0OOo0oOoO00oOoO00OOo0O0O0OO0O00O0OO000 (B:abs())O000O
oo

gboooodob:oboboboobobobobooboboboobooboboboobOobOoboooon
0000000000poo0oDO kwonlyl O kwoonly2 000000000000 ODDOODOO
goobobobobooono ~0O0oog:

def func(arg, =%, kw_onlyl, kw_only2):

ooooo.(@ooooooooooooooooooooooo)0ooooOob0b0O0o0oooooon
gboooodboboooobobooboboobobobobargsO0bOOOOOOD «»00O0O
gobooooooo:

def func(xargs, =**kwargs):

00000000 (0000000000000 DO0DOoo0ooooDO)0ooDOoDO
g000o0o0o00oo00oOo00Oo00oO00oOo00DOU0DO0ODO0DDbD0n kwargsd O OO
000ob0bO0O »~0000Db0ObOOoO0booboon

coooooooboooobooooooOoOooOoObocOoOoObOcOoOobOoOoOobOOOoOoOObOOoOoDbOboOnon
ooo

OO0 OFAQUD O0OOQUODOOO0ODOOODOODOO?0inspect.Parameter 0000 OOOO O
O0OO00OO0OPEP3620 000000000

path entry path based finder O import 0 000000000 importpath00 10000000

path entry finder sys.path_-hooks O 0O O callable (path entry hook) D00 00 finder 00000000

pathentry 0000000000000 O0O0OOOOODOOO

0000000000000 0o0o0oDoDDoD0OD0Od0O importlib.abec.PathEntryFinder
oooooooooag

path entry hook sys.path_hook DO0OO0O0O callable 0000000 pathenrry 0000000000

00000000000000 pathentry finder 000000

path based finder 000000 meta path finder 0 1000000000 importpathD000000

path-like object An object representing a file system path. A path-like object is either a str or bytes ob-

ject representing a path, or an object implementing the os.PathLike protocol. An object that sup-
ports the os.PathLike protocol can be converted to a str or bytes file system path by calling the
os.fspath () function; os.fsdecode () and os.fsencode () can be used to guarantee a str or

bytes result instead, respectively. Introduced by PEP 519.
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PEP Python Enhancement Proposal JPEP O OPython 0000 0000000000000 OOOOO
Python OO OOOOODOOODOOOOOOOODOOOCOODOCUODOPEPOODOOODOODOODDOO
ooooooooooodoo@o)yobooooooog

PEPOO000O0O0O0O0OOOCOOOO0OO0O0OOODOOCODOOOOO0 PythonOOOOOOOOOO
oooobooooooooooboooobooDOoboOobOPEPOOOODODODOOOOODODO
coobobooobooooooOoooOoOoboOoOobOboOoobooOono

PEP1 000000 O0O0O0O

portion PEP 42000000000 Unamespace package 1000000000000 (zipOOOOOOO
00000000D00)1 0000000000000 0o0oon

positional argument (CO0U0) OO0 0000000000

provisional APl (00 APHDO000OO00O000O0O0O00OO0O0O0O0OO0OO0O0OOODO0O0ODOOOOOOO
cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
oooooobooooooooOooooooooo@ooooboOoooobooboooooo)0oooboOoo
OooooooooooOoooooo0oooooOooOoO00o0OD0 -000 APIOOCOO0OO0O0OOC0OO0O0
oooboooooooooooooobooooobboooon

OO0 APIOOOOOOOOOOOOOOOOOO0O0O0O0O000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O000O0
oooboooooboooooooooooo

gogboboooobbooobobbooobbbooobbbooobbbooobbbooobobo
0000000000 000000000 PEP4110000000O0OOO0

provisional package provisional APIO 000000000

Python 3000 Python3.x 00 0000000000000 OO(Python300000000000O0O0O0ODO
oooooo)py3k’000000O0OOOOODOO

Pythonic OO00OO0OU0O0OO0OOOODOO0OO0OO0OO0OO0ODO0OOOPYthonO0OOOOODOOOODOODOD
0000000000000 0PythonO0O0O0OO0OO0O0O00000 for000O0DO0OOOOOO0O0OOO
0000000000000 00D000000O0O0O00000000000PYthonDOOOOODOO
oooobooooooooooooooooooog:

for i in range(len(food)):

print (food[i])

0000000000 PythonicOOOO:

for piece in food:

print (piece)

qualifiedname (00O0)00000O0O0O0O0OODOOOCOOOOOOOOOOOOOOOOOOOOOOO
Ooooooooor>0o0”000000000000 PEP31SSO0000000000000000
oo0ooOoooboOoooooooooooobobooooDoogn:
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>>> class C:
class D:
def meth (self):

pass
>>> C.__ _qualname_
o
>>> C.D.__gualname___
'C.D'
>>> C.D.meth._ qualname__
'C.D.meth’

000000000000 000000000 (fully qualifiedname) 000 000O0D0OOCOODOOOO
Uboo0o0oooodbodnDd email.mime.text JOO0OODO:

>>> import email.mime.text
>>> email .mime.text. name

'email .mime.text'

referencecount (00 00O00)00000000O00O00O0ODO0O0OOO0OOOOOOOOOOOODOOOO
O0000000DoOO0O0O000000ooo0o0O PythonOODODOODOOOOOOODOO CPython
gbobooobobobo sysObobgooobooobobobooboobobooboobobooobo
0O00d getrefcount () DO0OOOOOOOO0O

regularpackage 00000 _init__.pyO000O00000O00000O0000 packageO
namespace package 0000000000

_slots.. 0000000000000 0OD0O0O0O0O0O0O0OO0O0O0UO0OODOOODOOO0OOOOOOOOO
googoobooboobooooboboboobooobooboboobbooboooboooboo
gobooboobbooboobobooboobbooboboobboboboobobobbooboo
gboooooobobobobooooooobooboboon

sequence (0 0O0D0OO0)0DOOOODOUOODUOODOODOUODOOD _getitem_()O0D0O0OCODOO
0000000000000 len_()00000O0O0O0QOO iterable0000000000D0OOOO
g list,str,tuple,bytesU0 0000000 dictl _getitem () O __len__()0000
O0000000000000000000 immutable 0000000000000 O00DOOCOOO
00 (mapping) 00000000 OOOODOOODOO

collections.abc.Sequence UO O ODOOODO_getitem_() O __len_() OD0OO0OO
count ()0 index (),0 __contains__ ()0 _reversed__ () OO O0O000O0O0O0OOOOO0O0O3
0000000000 DO0DO00000000D0D0O0b0Db0ObO register() DO0OOODOO
ooooooOoooooooooo

single dispatch generic function 0000 0000000000000 0000O000

slice (D00O0)0000O00O0ODO (sequencey 000000000000 O0OOOOOODOOOO 100
gboboboboboboooobobobobioobobOobOb variablename[1:3:5]1 000
Oo0@O0)000 sliceO0O0O0O0O0O0O0OOODOODOOODODO

148 OO0 A 000



The Python Language Reference, 0 0 00O 3.6.9

specialmethod (00OO0OO0)O0O00OO0OO0O0OODO0OODOOOUOOCOOOOOOO PythonOODOODOOODOO
Oooooooooooooooo0oOoooooooOooO0oOooOooOoOoooOoboOoO0 20000000

goboobooboboob ooobuoob ooboobboon

statement (O)O0O0O0O0OCO(@COOOCPOO0O007”)O0OO0O0O00O0ODOCOCO OOOOOOOOOOOO

gobooboobboobodgnD ifdwhiled fordgdponoagg

struct sequence A tuple with named elements. Struct sequences expose an interface similar to named tuple in

that elements can be accessed either by index or as an attribute. However, they do not have any of the named

tuple methods like _-make () or _asdict (). Examples of struct sequences include sys.float_info

and the return value of os.stat ().

textencoding 000000000 O0O0OOOOOODOOOOOOO

text file A file object able to read and write str objects. Often, a text file actually accesses a byte-oriented

datastream and handles the rext encoding automatically. Examples of text files are files opened in text

mode ('r' or 'w'), sys.stdin, sys.stdout, and instances of io.StringIO.

See also binary file for a file object able to read and write bytes-like objects.

triple-quoted string (000 O0O0O0D000)3000000000000 ()000000000 ()0000
00000000 (00)0000000000000000000000000000000000
00000000100 20000000000000000000000000000000000
000 ()00000000000000000000000000000000000000000

type

goooooboo

@)PythonOOOOOOOOOOODOOODOODOODOODOOOODOOOOOOOUODDOOOOO
gboobobooobuobobobioobd _class__U00O0D0OO0O0ODOODtype(ob]) OODOO

coooooo

typealias (00000 O0)0000O00000ODO0OO0OO0O0OOOOOOOO

ooobobooooobooooooooooboboooboooon:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) —-> List[Tuplelint,

pass

int,

int]]:

coooooobooooooooooog:

from typing import List, Tuple

Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

pass

00000000 typingd PEP484 0000000000
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typehint (COOO0)0000DO0OO0OO0OOOOO0OOO0OO0DO0OOO0ODOOODOOOOOOO annotation
ooo

ooooOoOoOoO0OO0OO0OOD PythonOOOOOOOOOOOODOOODOOOODODOOOODODODDOD
IDEO0O0OO0O0OO0O0O0O0O0O0O0O0O000000000000

Type hints of global variables, class attributes, and functions, but not local variables, can be accessed using

typing.get_type_hints ().
00000000 typingd PEP484 0000000000

universalnewlines 0000000000000 O0OO0OO0OO0ODOOOOOODOODOODOODOODOO: UnixOOO
OO0 "\n'OWindows 000 '"\r\n'OOO MacintoshO OO '\r'OOO00O0O0O0OO0OOCOOO PEP
2780 PEP 3116 0000 bytes.splitlines () OO0O0OO0OO0ODO

variable annotation (00 0000000)00000000OO0OO annotation O

gobooboobboobooboooboobboobobooong:

class C:

field: 'annotation'

gobboobobooobb ooob boobbooob:-bo0obobobo00b int0gobboo
goooooogo:

count: int = 0

000000000000 00000 0000000 (annotated assignment statements) D000 00O
oooo

O000000D0000000 function annotation, PEP 484, PEP 526 0000000 O0ODO

virtual environment DO00000O000O0000000000000O0OO00O0O0O0O PythonOOOOOOO
0000000000 0ooooooooUo pythonOODODOODOOODOOODOOODODOODOOO
Python 00 O0O00000000000000O0O0O0O0O0O0O0OO

venvOOQOODOOOooOOQ

virtual machine (0000 O0)00000O000000O0O0OO0OOOOOOOOO0O0O0 PythonOOOOOO
O00000000000000000000000 (bytecodey OO DOOOO

Zen of Python (Python 00O 0)Python 0000000000000 OOOOPythonOOODOOODOOO
O00OO0OC0O0O0O0O0O0O0O0OO0O0OOoO0OO ’import this”’O0O0O0O0OO0O0OOOOCOOCOCOO
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https://www.python.org/dev/peps/pep-0278
https://www.python.org/dev/peps/pep-3116
https://www.python.org/dev/peps/pep-0484
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0000000000 PythonOD 0000000 DOOO0DOOODODDO OO00ODDOODODOOOO Sphinx
000000 reStructuredText 000000000000 O00O0O0O

0000000000000 0oDoO0OPython 0000000000 0OOOODOOOOODOODODOOOOO
0000000000000 0ooooo0oO00oOg reporting-bugs 0000000000 O0OODOOODOOO
00000000o0!'0D00:000000000D0D000GitHub OO Issue Tracker 00000000 OOMM

gooood:

e Fred L. Drake, Jr., 000000 Python 000000000000 DOO0O0OO0OODOOOOOODOOO
gooooo

e Docutils 0 00O DOO. reStructuredText O docutils DO O D OO0OOO0ODOOOOOO

* Fredrik Lundh O Alternative Python Reference 00000000 Sphinx OO OOOO0OOOOOOOOO

B.1 PythonO OO OO0 OO0

000000 PythonOOOPythonOOOODOOOOOOO PythonOODOOOODOOOOODOOODOOO
00000000000 Misc/ACKSOOOOOOOOOOODOOOOOOO0O000000000o0o0o0oa0
goooooo
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http://sphinx-doc.org/
http://docutils.sourceforge.net/rst.html
https://github.com/python-doc-ja/python-doc-ja/issues
http://docutils.sourceforge.net/
http://effbot.org/zone/pyref.htm
https://github.com/python/cpython/tree/3.6/Misc/ACKS
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C.1 PythonO OO

Python 0 19900 000000000000 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/ 0 0O)
O GuidovanRossum OO0 OO0 ABCOOOOOOOOOOOOOODOOODOOODODOOODOOOODOOd
O PythonOODOOODOOOOO GuidkoOOOOO PythonOOOODDOOOOOOOOOO

199500 Guido OOOO0OODOO0OOO0OO0OOODOO Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.vaus/ 0 0) 0 Python 00 0000000000000 O0OOOOOOOOOOOOO

20000 300Guido O PythonO O OO OO OO DO BeOpen.com O O O O BeOpen PythonLabs 0 000 00O
OO0COO0OO0O0 1000 PythonLabs O O O O Digital Creations (0 O O Zope Corporation, http://www.zope.com/
00)O00OD0OOO0O0O0OO0O0200100Python000000000DOOOOODOOOOOOQO Python Software
Foundation (PSFO https://www.python.org/psf/ D 0)0 000000000 O0OQO Zope Corporation 0 PSF O
gboboobogobobd

Python 0O 0ODOOUOODOODOOOOODO(ODOOOOOODOD https://opensource.org/ 0O O0OOOO
O)OOooOoOOQOODODOoUODOoOooOOoOoooDOoOo pythonOOOODO GPLOOOOODOOOD;O000O
Joooooooooooooooon

oooo ooo ooo oo GPLOO
09.0-12 | n/a 1991-1995 | CWI yes
1.3-152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.12 2002 PSF yes
2200 2.1.1 2001-00 | PSF yes



https://www.cwi.nl/
https://www.cnri.reston.va.us/
http://www.zope.com/
https://www.python.org/psf/
https://opensource.org/
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O0: OGPLOOODODOODOOOOPythonD GPLOOOOOOOOOCOOO0O0OOOOCOOPythonO
gooooooooGepPLO0O00oOoOoOoOoO0OoOoOOOO00O0oDODOO00DO0ODODOOODODOOOO
o0o00ooGPLOOOOO0OOOO0OOOOGPLOOOOOOOOODODOOO0DODOOOOO PythonO OO
gobbooobooooooooobooobooboOoobobooooboooo

GudoOUODOOOOODDOOODDOUODOOOODODOOOODODDODOUODOOUOOOOOODODDODOODOOOO

C.2 Terms and conditions for accessing or otherwise using Python

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.6.9

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.6.9 software in source or binary form and its associated.

—~documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.6.9 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright ~"c2”"a9 2001-2019 Python Software.
—Foundation; All Rights

Reserved" are retained in Python 3.6.9 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.6.9 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—to Python
3.6.9.
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4. PSF is making Python 3.6.9 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.6.9 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.9

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.9, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material.
—breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—~This License

Agreement does not grant permission to use PSF trademarks or trade name.
—in a

trademark sense to endorse or promote products or services of Licensee,
or any

third party.

8. By copying, installing or otherwise using Python 3.6.9, 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

(Jooooooo)
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to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,

i.e., "Copyright c2”"a9 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,

Jooooooo)
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Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
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 ""c2”7a9 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.
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Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incor-

porated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/

MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)

or init_by_array (init_key, key_length).

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.

(oooooon)
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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.Jjp (remove space)

C32 0000

The socket module uses the functions, getaddrinfo (),and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~ "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT

(ooooooo)
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LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

ouT

C.3.3 Floating point exception control

The

source for the fpect 1 module includes the following notice:

\

Copyright (c) 1996.
The Regents of the University of California.

All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-
tire notice is included in all copies of any software which is or
includes a <copy or modification of this software and in all

copies of the supporting documentation for such software.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product

endorsement purposes.

C.3.4 Asynchronous socket services

The

asynchat and asyncore modules contain the following notice:
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Copyright 1996 by Sam Rushing

All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.5 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written

prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.6 Execution tracing

The t race module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.7 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN

(Jooooooo)
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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.3.8 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 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.

C.3.9 test_epoll

The test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining

(ooooooo)

C.3. Licenses and Acknowledgements for Incorporated Software 163




The Python Language Reference, 0 0 00O 3.6.9

(Cooooooooo)

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.3.10 Select kqueue

The select module contains the following notice for the kqueue interface:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.11 SipHash24

The file Python/pyhash. ¢ contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. The contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.12 strtod O dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.

org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:

/****************************************************************
*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* 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.

(oooooon)
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*

***************************************************************/

C.3.13 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and Mac OS X installers for Python may include a copy of
the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

/x === == == == == ==

* 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-core@openssl.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.

(oooooon)
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*/

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim

Hudson (tjh@cryptsoft.com).

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

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

(ooooooo)
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* 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 :-).

x* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ""AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 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.]
*/

C.3.14 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

—-—-with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to

permit persons to whom the Software is furnished to do so, subject to

(ooooooo)
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.15 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

——with-system-1libffi:

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.3.16 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system is
too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

(ooooooo)
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This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu

C.3.17 cfuhash

The implementation of the hash table used by the t racemalloc is based on the cfuhash project:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

Jooooooo)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.18 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

——-with-system-libmpdec

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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close () (generator 0000 0O), 85
co_argcount (code object attribute), 30
co_cellvars (code object attribute), 30
co_code (code object attribute), 30
co_consts (code object attribute), 30
co-filename (code object attribute), 30

co_firstlineno (code object attribute), 30

co-flags (code object attribute), 30
co_freevars (code object attribute), 30
co_lnotab (code object attribute), 30
co_name (code object attribute), 30
co-_names (code object attribute), 30
co-nlocals (code object attribute), 30
co_stacksize (code object attribute), 30
co_varnames (code object attribute), 30
code

block, 57
code object, 30
coercion, 137
comma

trailing, 101

tuple display, 81
command line, 129
comment, 8
comparison, 95
comparisons, 36

chaining, 95
compile

gooooo,lle
complex

number, 23

oooooo,?23

gooooo,so
complex literal, I8
complex number, 138
compound

statement, 117
comprehensions

list, 82
Conditional

expression, 99
conditional

expression, 100
constant, 13
constructor

class, 33
container, 22,29
context manager, 138
context manager, 51
contiguous, 138
continue

0,112,118, 119, 121
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conversion
arithmetic, 79
string, 35, 104
coroutine, 138
coroutine, 53, 84
function, 28
coroutine function, 138
CPython, 138

dangling

else, 118
data, 21

type, 22

type, immutable, 80
datum, 82
dbm.gnu

goooo,2s
dbm.ndbm

ooooo,?2s
debugging

assertions, 108
decimal literal, 18
decorator, 138
DEDENT token, 10, 118
def

0,123
default

parameter value, 124
definition

class, 109, 125

function, 109, 123
del

0, 34,108
deletion

attribute, 109

target, 108

target list, 108
delimiters, 20
descriptor, 138
destructor, 34, 105
dictionary, 139
dictionary

display, 82

gooooa,?2s, 29, 36, 82, 88, 105
dictionary view, 139
display

dictionary, 82

list, 82

set, 82

tuple, 81
division, 93
divmod

oooooo,49
docstring, 139
docstring, 125
documentation string, 3l
duck-typing, 139

e
in numeric literal, 19
EAFP, 139
elif
ooooo,118
Ellipsis
oooooo,23
else
conditional expression, 100
dangling, 118
ooooo, 112, 118-121
empty
list, 82
tuple, 24, 81

encoding declarations (source file), 8

environment, 58
error handling, 60
errors, 60
escape sequence, 14
eval
gooooo, e, 130
evaluation
order, 101
exc_info (in module sys), 31
except
goood, 120
exception, 60, 110
chaining, 110
handler, 31
raising, 110
exception handler, 60
exclusive
or, 95
exec
gooodo,1lle
execution
frame, 57, 125
restricted, 59
stack, 31
execution model, 57
expression, 139
expression, 79
Conditional, 99
conditional, 100
generator, 83
lambda, 100, 125
list, 100, 103
statement, 103
yield, 83
extension
module, 22
extension module, 139

f n

formatted string literal, 14
£

formatted string literal, 14
f-string, 139
f-string, 16
f_back (frame attribute), 31
f builtins (frame attribute), 31
f_code (frame attribute), 31
f_globals (frame attribute), 31
f_lasti (frame attribute), 31
f_lineno (frame attribute), 31
f_locals (frame attribute), 31
f_trace (frame attribute), 31
False, 23
file object, 139
file-like object, 140
finalizer, 34
finally

goooao, 109,112, 120, 121
find_spec

finder, 65
finder, 140
finder, 64

find_spec, 65
float

gooooo,so
floating point

number, 23

goooodo,23
floating point literal, 18
floor division, 140
for

in comprehensions, 8

0,112,119
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form
lambda, 100
format () (built-in function)
__str__() (object method), 35
formatted string literal, 16
Fortran contiguous, 138

frame
execution, 57, 125
gooooo, 3l
free
variable, 57
from

import statement, 57,113
yield from expression, 84
ooooo, 83,112
frozenset
oooooo,?2s
function, 140
function
annotations, 124
anonymous, 100
argument, 26
call, 26,91,92
call,user—-defined, 91
definition, 109, 123
generator, 83, 109
name, 123
user-defined, 26
gooooo,26,28,91,92, 123
function annotation, 140
future
statement, 114

garbage collection, 140
garbage collection,?2l
generator, 140
generator, 140
expression, 83
function, 27, 83, 109
iterator, 27, 109
gooooo,3l, 83,85
generator expression, 141
generator expression, 141
generator iterator, 141
GeneratorExit
0ad,s8s, 88
generic
special attribute, 22
generic function, 141
GIL, 141
global
name binding, 115
namespace, 26
0,109, 115
global interpreter lock, 141
grammar, 4
grouping, 9

handle an exception, 60
handler

exception, 31
hash

goooog,36
hash character,8
hashable, 141
hashable, 83
hexadecimal literal, I8
hierarchy

type, 22
hooks

import, 65

meta, 65

path, 65

id

gooooo,2l
identifier, 11, 80
identity

test, 99
identity of an object,?2l
IDLE, 142
if

conditional expression, 100
in comprehensions, 81
0,118
imaginary literal, 18
immutable, 142
immutable
data type, 80
object, 80, 83
oooooo,24
immutable object, 21
immutable sequence
gooooo,24
immutable types
subclassing, 33

import
hooks, 65
0,28, 112

import hooks, 65
import machinery, 61
import path, 142
importer, 142
ImportError
oo,112
importing, 142
in
goooo,119
ooo,99
inclusive
or, 95
INDENT token, 10
indentation,9
index operation, 24
indices () (slice0DO0O0ODO),32
inheritance, 125
input, 130
instance
call, 46,92
class, 29
gooooo,29,92
int
gooooo,so
integer, 24
representation, 23
gooooo,23
integer literal, I8
interactive, 142
interactive mode, 129
internal type, 30
interpolated string literal, 16
interpreted, 142
interpreter, 129
interpreter shutdown, 142
inversion, 93
invocation, 26
io
goood,s30
is
ooo,9
is not
ooo,9
item
sequence, 88
string, 89
item selection,?24
iterable, 142
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iterable
unpacking, 100
iterator, 143

J

in numeric literal, 19
Java

language, 23

key, 82

key function, 143
key/datum pair, 82
keyword, 12

keyword argument, 143

lambda, 143
lambda
expression, 100, 125
form, 100
language
c,22,23,28,95
Java, 23
last_traceback (in module sys), 31
LBYL, 143
leading whitespace, 9
len
ooooog,24,25,46
lexical analysis,7
lexical definitions,4
line continuation,8
line joining,7,8
line structure,’
list, 143
list
assignment, target, 104
comprehensions, 82
deletion target, 108
display, 82
empty, 82
expression, 100, 103
target, 104, 119
oooooo,2s, 82, 88, 89, 105
list comprehension, 144
literal, 13,80
loader, 144
loader, 64
logical line,7
loop
over mutable sequence, 119
statement, 112, 118, 119
loop control
target, 112

makefile () (socket method), 30
mangling

name, 80
mapping, 144
mapping

gooooao,?2s, 30,88, 105
matrix multiplication,93
membership

test, 99
meta

hooks, 65
meta hooks, 65
meta path finder, 144
metaclass, 144
metaclass, 43
metaclass hint,43

method
built-in, 28
call, 92

user-defined, 27

gooooo,27,28,92
method resolution order, 144
minus, 93
module, 144
module
extension, 22
importing, 112
namespace, 29
goooodo,?2s,88
module spec, 144
module spec, 64
modulo, 93
MRO, 144
multiplication, 93
mutable, 145
mutable
gooooo,2s,104, 105
mutable object, 21
mutable sequence
loop over, 119
oooooo,?2s

name, 11, 57, 80
binding, 57, 104, 112, 113, 123, 125
binding, global, 115
class, 125
function, 123
mangling, 80
rebinding, 104
unbinding, 109

named tuple, 145

NameError
0d,s80

NameError (built-in exception), 58

names
private, 80

namespace, 145

namespace, 57
global, 26
module, 29
package, 63

namespace package, 145

negation, 93

nested scope, 145

new-style class, 145

NEWLINE token,7, 118

None
gooooo,22,104

nonlocal
0,116

not
ooo,9

not in
ooo,9

notation, 4

NotImplemented
gooooo,2s

null
operation, 108

number, 18
complex, 23
floating point, 23

numeric
gooooo,2s, 30

numeric literal, 18

object, 145
object, 21

code, 30

immutable, 80, 83
object._slots__(O0ODOO0ODO),41
octal literal, 18
open
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ooooog,3o
operation
binary arithmetic, 93
binary bitwise, 94
Boolean, 99
null, 108
power, 92
shifting, 94
unary arithmetic, 93
unary bitwise, 93
operator
+ (plus), 93, 94
— (minus), 93, 94
overloading, 32
precedence, 101
ternary, 100
operators, 20
or
bitwise, 95
exclusive, 95
inclusive, 95
0ooog,99
ord
ooooog,24
order
evaluation, 101
output, 104
standard, 104
overloading
operator, 32

package, 145
package, 62
namespace, 63
portion, 63
regular, 62
parameter, 145
parameter
call semantics, 90
function definition, 123
value, default, 124
parenthesized form, 80
parser, 7
pass
0,108
path
hooks, 65
path based finder, 146
path based finder, 72
path entry, 146
path entry finder, 146
path entry hook, 146
path hooks, 65
path-like object, 146
PEP, 147
physical line, 7,8, 14
plus, 93
popen () (in module os), 30
portion, 147
portion
package, 63

positional argument (0O O0O), 147

pow
gooooo,49
power
operation, 92
precedence
operator, 101
primary, 88
print
oooooo,3s
print () (built-in function)
__str__() (object method), 35

private

names, 80
procedure

call, 104
program, 129
provisional API, 147
provisional package, 147
Python 3000, 147

Python Enhancement Proposals

PEP 0342,85
PEP 236,115
PEP 255,85

PEP 3104,116
PEP 3107, 125
PEP 3115,44,126
PEP 3119,45
PEP 3129,126
PEP 3132, 106
PEP 3135,45
PEP 343,51, 123
PEP 380,85
PEP 484,108
PEP 492,128
PEP 525,85
PEP 526, 107

Python Enhancement Proposals

PEP 1, 147

PEP 238, 140
PEP 278, 150
PEP 302,61, 76, 140, 144
PEP 308, 100
PEP 3116, 150
PEP 3120,7
PEP 3131, 11
PEP 3147,70
PEP 3155, 147
PEP 318,126
PEP 328,76,114
PEP 338,76

PEP 343,138
PEP 362, 136, 146
PEP 366, 70,76
PEP 395,76

PEP 411, 147
PEP 414, 14

PEP 420,61, 63,71, 76, 140, 145, 147

PEP 443, 141

PEP 448,83,91, 101

PEP 451,76, 140

PEP 484, 135, 140, 149, 150

PEP 492,53, 85, 136-138

PEP 498,18, 139

PEP 5109, 146

PEP 525, 136

PEP 526, 135, 150

PEP 530,8
PYTHONHASHSEED, 37
Pythonic, 147
PYTHONPATH, 72

qualified name, 147

r"

raw string literal, 14
rl

raw string literal, 14
raise

0,110
raise an exception, 60
raising

exception, 110
range

oooooa, 119
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raw string, 13
rebinding

name, 104
reference

attribute, 88
reference count, 148
reference counting, 21
regular

package, 62
regular package, 148
relative

import, 114
repr

oooooo, 104
repr () (built-in function)

__repr__() (object method), 35
representation

integer, 23
reserved word, 12
restricted

execution, 59
return

0O, 109, 121
round

gooogo,st

scope, 57, 58
send () (coroutine 100 00),53
send () (generator 00 00 0O), 85
sequence, 148
sequence
item, 88
0ooooo, 24,30, 88, 89,99, 105, 119
set
display, 82
gooooo,?2s, 82
set type
goooogg,2s
shifting
operation, 94
simple
statement, 103
single dispatch, 148
singleton
tuple, 24
slice, 148
slice, 89
0oooooo,46
oooooo,3?
slicing, 24, 25,89
assignment, 106
source character set,8
space, 9
special
attribute, 22
attribute, generic, 22
special method, 149
stack
execution, 31
trace, 31
standard
output, 104
Standard C, 14
standard input, 129
start (slice object attribute), 32, 89
statement, 149
statement
assignment, 25, 104
assignment, annotated, 107
assignment, augmented, 106
compound, 117
expression, 103
future, 114

loop, 112,118,119
simple, 103
statement grouping,9
stderr (in module sys), 30
stdin (in module sys), 30
stdio, 30
stdout (in module sys), 30
step (slice object attribute), 32, 89
stop (slice object attribute), 32, 89
StopAsyncIteration
oo, 87
StopIteration
0ad,s8s,109
string
__format__() (object method), 35
__str__() (object method), 35
conversion, 35, 104
formatted literal, 16
immutable sequences, 24
interpolated literal, 16
item, 89
gooooo,8s, 89
string literal, 13
struct sequence, 149
subclassing
immutable types, 33
subscription, 24, 25, 88
assignment, 105
subtraction, 94
suite, 117
syntax, 4
sys
goooao, 121,129
sys.exc-info, 31
sys.last_traceback, 31
sys.meta-path, 65
sys.modules, 63
sys.path, 72
sys.path_hooks, 72
sys.path_importer_cache, 72
sys.stderr, 30
sys.stdin, 30
sys.stdout, 30
SystemExit (built-in exception), 60

tab, 9

target, 104
deletion, 108
list, 104,119

list assignment, 104

list,deletion, 108

loop control, 112
tb_frame (traceback attribute), 32
tb_lasti (traceback attribute), 32
tb_lineno (traceback attribute), 32
tb_next (traceback attribute), 32
termination model, 60
ternary

operator, 100
test

identity, 99

membership, 99
text encoding, 149
text file, 149
throw () (coroutine 1 00 00), 54
throw () (generator 0000 0O), 85
token, 7
trace

stack, 31
traceback

gooooa,3t, 110, 121
trailing

comma, 101
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triple-quoted string, 149
triple—quoted string, 13
True, 23
try
0, 32,120
tuple
display, 81
empty, 24, 81
singleton, 24
0oooooa0, 24, 88,89, 100
type, 149
type, 22
data, 22
hierarchy, 22
immutable data, 80
oooooo,?2l,43
type alias, 149
type hint, 150
type of an object, 21
TypeError
00,93
types, internal, 30

ull
string literal, 13
ul
string literal, 13
unary
arithmetic operation, 93
bitwise operation, 93
unbinding
name, 109
UnboundLocalError, 58
Unicode, 24
Unicode Consortium, 13
universal newlines, 150
UNIX, 129
unpacking
dictionary, 82
in function calls,91
iterable, 100
unreachable object, 2]
unrecognized escape sequence, |5
user-defined
function, 26
functioncall, 9l
method, 27
user-defined function
oooooo,26,91,123
user—-defined method
oooooo,?27

value

default parameter, 124
value of an object,?2l
ValueError

0o,9
values

writing, 104
variable

free, 57
variable annotation, 150
virtual environment, 150
virtual machine, 150

while
0,112,118
Windows, 129
with
0,51,122
writing
values, 104

Xor
bitwise, 95

yield
examples, 85
expression, 83
ooooo,s3
0,109

Zen of Python, 150
ZeroDivisionError

00,93

oooooo
asynchronous—-generator, 87
Boolean, 23
built-in function, 28,92
built-in method, 28, 92
callable, 26, 89
class, 29,92, 125
class instance, 29,92
complex, 23
dictionary, 25, 29, 36, 82, 88, 105
Ellipsis, 23
floating point, 23
frame, 31
frozenset, 25
function, 26, 28, 91,92, 123
generator, 31, 83, 85
immutable, 24
immutable sequence, 24
instance, 29, 92
integer, 23
list, 25, 82, 88, 89, 105
mapping, 25, 30, 88, 105
method, 27, 28, 92
module, 28, 88
mutable, 25, 104, 105
mutable sequence, 25
None, 22, 104
Not Implemented, 23
numeric, 23, 30
sequence, 24, 30, 88, 89, 99, 105, 119
set, 25, 82
set type, 25
slice, 46
string, 88, 89
traceback, 31, 110, 121
tuple, 24, 88, 89, 100
user—-defined function, 26,91, 123
user—-defined method, 27

ooooo
as, 112, 120, 122
async, 126
await, 92, 126
elif, 118
else, 112, 118-121
except, 120
finally, 109, 112, 120, 121
from, 83, 112
in, 119
yield, 83

oooo, 144

ooooo
_main_, 58, 129
array, 25
builtins, 129
dbm.gnu, 25
dbm.ndbm, 25
io, 30
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sys, 121, 129

ooo
1=,95
* (asterisk), 93
*%,92
/ (slash), 93
//,93
==,95
@ (at), 93
% (percent), 93
& (ampersand), 95
~ (caret), 95
~ (tilde), 93
| (vertical bar), 95
> (greater), 95
>=,95
>>, 94
< (less), 95
<=,95
<<, 9%
and, 99
in, 99
is, 99
is not, 99
not, 99
not in, 99
or, 99
gooo
PYTHONHASHSEED, 37
gooooo
abs, 50
bytes, 35
chr, 24
compile, 116
complex, 50
divmod, 49
eval, 116, 130
exec, 116
float, 50
hash, 36
id, 21
int, 50
len, 24, 25, 46
open, 30
ord, 24
pow, 49
print, 35
range, 119
repr, 104
round, 51
slice, 32
type, 21, 43

assert, 108

async def, 126

async for, 127
async with, 127
break, 112,118, 119, 121
class, 125

continue, 112,118,119, 121
def, 123

del, 34,108

for, 112,119

global, 109, 115

if, 118

import, 28, 112
nonlocal, 116

pass, 108

raise, 110

return, 109, 121

try, 32, 120

while, 112,118

oo

with, 51,122
yield, 109

AssertionError, 108
AttributeError, 88
GeneratorExit, 85, 88
ImportError, 112
NameError, 80
StopAsyncIteration, 87
StopIteration, 85, 109
TypeError, 93
ValueError, 94
ZeroDivisionError, 93
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