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o] ZFz AW dojo] I “F A 7l 'dE (core semantics)” S A H gl TgHsleel=s F st
%ﬁﬁﬂﬂaﬁi Utk 4 W ‘?\*Oi‘dr W3ds, g g, 2552 7 d 52 library-index o 7] &5 o]
Ytk Cﬂ‘r +HIZZ I E A=

9l<s 1)tk ol olof T3k 1] 3 A1 A ] 4 7| = tutorial-index o] A} Xﬂ*
=79 A A7} 'I}E A5 LT extending-index = 3to] i 3 X5 A st ol T 2 1=
48131, c-api-index & C/C++ ZZ I e W ol Al Al &5 = A H o] 252 AA A 7= Th
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CHAPTER 1

e
ol AHAE ol 2T W A& AP FULh AAFAE FRE 3 YA FFU )
7hsst st el = E Skl QAT EH I o] 3] B4 o]9 o BE A= P4 FHAEUE AU E
AHERYTE o] AE o] HFAJ FAE] FAHE F O & ot s HEA T, FA Bed 4 74
Al U 2 F o2, wkek o R o] Ao A 2kl o] BATOZ Jlo] W& A £ 8 E 2 3HH,
olulx o 7HXE A oF & Aol A= ol thE Ao E e o E Ed Yyt Hkdd,
o Ho] Fo]l W& AFRsL Y Aojo] EA Ao sk A &Sl 2 of tfs] FF3lstr A A9
A3 o] oA FE S F AF UL F o FA5E HOE Ry AU, ojntk oy E ] A THS
7|88l ol FH5UY— 1287 o F2Y 7 AE EY I ALY ).

Tz FAC YT T %w_’-??i AR AFE Ye A2 A8V 72 HAdE Aoju 22 Ao &
:r“ﬂ‘: = EPE WAl o2 S 4 syt whd e (kA o] HAF A A= E o7 7] += dHA vh
CPython & 7} Eﬁiﬂ /\F‘L’“ﬂ—t— o]l FHola, 1A 5 A 2 uE AFT A7 sy th
FAo] F7HY Al ks xS Qe A& 53 2¥5Uth 284, H2E NSNS “TH =E”
ZFR oYL= ﬂiiﬂ] g Adyrh

& vfolx ?54 o= W2 Wd x2E RESol WEkFyth o] 2152 library-index o] 7]&5H o] gl5Uth
0*01 Ao FET v A o2 AAE ¢ EE WA RESS WE AU

11 e 78S

Foll gA d2] AHgE & stold & o] EAeH7] = sHA W, 5 AAALE 7 ti sl 348 E
743 o 8 it A E o] EAF k.

o}

CPython 91%°]7]% 831 7b4 & Bl = 3 Qe C2 A48 sl 4 FAYU Aol A2 e 752
BE 7)ol A AS S

Jython Tho] 2 AP}, o] 7
epolHele & Beole ¢
HAEE BEs o A4

2T YPE A2 AL AL, 2pup FEf
g 5 JdFUth F At ghol B g 9
7]-\:— Ut o 2pA st @EtJ}’thOH YA E oﬂ/ﬂ 22 5+ dsyth
Python for NET ©] 7232 A A| Z = CPython 73 & AF&3} % U #] = (managed) NET £ Z 271
2 o] 31 \NET &}o] B8] 2] 2 A2 3 t}. Bryan Lloyd 7} ?}% 5yttt B 2 g A 2= Python for
NET &3] o] #] o A A& Ut

olro



http://www.jython.org/
https://pythonnet.github.io/
https://pythonnet.github.io/
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IronPython .NET-2 9] 3} tj o 5}o] #. Python.NET #}= & 2] o] 22 ILS A A 313, 9po] W T =& NET
AdE2 2 AH Aadste &3 gho]d 7@ YUtk Jim Hugunin ©] BHS 1=, Jython 2] 1 4]
2}o] 71 = Frth AFA| 8 A B = TronPython 9] AFo] E o Al A& 4= 94U th

PyPy &3] 3}o] 4 OE 23 E shol FH. 28 2] (stackless) A ¥ o] W IIT ZHutd 2] & Zo] o2
FAANA = Ze 5 jle LT 75 Zﬂ*ﬁ“%v} o] LR AE O] B F stbe (Fholrl g 29]7]
ufZofl) omza] A4S GA dsolA do] AAl i A& B AYUTE AA T HE =
PyPy 2 Al E o 53] o] 2] o A kg = Q15U Th

23 AE ol AYAoIA A = dofsl 234 27 hE WY 2 Holuh AL, EE sfel ) Aol A
=0

=

FE U W U AR ES 2P, oclol 15 3 7ol e o8 A2 o ol
oA BRE AN FA U2 ARH L EAE B2T 2o A%t

1.2 7)Y

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

rlo
o,
lo
[>
k)
me
o

name
lc_letter

lc_letter (lc_letter | "_")*

"a"' . ."Z"

A £ name ©] lc_letter & AlZ31aL, gLAL 3 0] 4] 1c_letter Y REo] FtE2 & FEHR
TAE T EYTh 38 1c_letter & 'a' 2 'z Abo] Y] A} s U Th (A o]
oA o) B e} R A A FYE = olgEol tgk A YUt

A8 722 0l (91 FH0l BFBE nane) ;1= 2 A AT AR ()& HAES ESE o
A E U th o] EPEeIA S A€ 7L b e AU th ME () & ol et FE o] ek
Ak 9 0|4 W £ Slohe vl QLU T W Sel, e () @ W o) 4 W 4 gl v ek

E Stk ol BB ()2 EAe AL o) @ A 12 5 A Ak hesiee sy, -
9+ QAL 29 A A AZRUTh SAEA7 Y EeUTh BoE Hojel® R o A48T
Utk £49 AR 9L 4 e SAAGUT, 298 E22 Boh Bren AT 74
HEGEE ERYUh o B FAL ole 22 £9E 4= g, A2t sEo Azdd=

Al 2] Al v U o

o3 Zo (AAlA £ oo} Zo]) ol A=, F 7HA 7 Fel 7F AR E U th: T 9 ElEE E271 A A
@zz%aﬂﬂmoeéﬂﬂeaw%%}a$gﬁd>ma4As1%4%ﬁ:duﬂL“°
Utk E3PAES (<. . .>) ¢l S0 752, AoH = 7S g v P A Ay S AU S
D29 49 Ao £A 2 AWad 482 5 A5

A8 E71% 0] 9] 2T SE ek, o} 39k B Ao tholl & At 2ol 7k YUtk o3 Ao e
do) AE EApol] A8E £ b, B o€ o3 £47)7 ol E250 A8 R YT g
7 (“o] 3] B A (Lexical Analysis)”) ol A A}-85 = 2E BNFE= o]3] Fodut}; I o] 58] ZoA= W
Aol gt

4 Chapter 1. 7| &


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

CHAPTER 2

sho] W =2 19 5HA (parser) o o3 QF Utk 9pA el QL o)) B4 7] (lexical analyzer) 7} WE
o E2 (1oken) S0 22D AT o] ZolA L o}F B4 7 o8 A HAL B2 R Folale
gk,

Shol 1S 2 1Y HAES FUTE TEFOE ATk 44 30 AL AT 4E F
A7E % 93, 71 UTFS Atk AA S W8S PEP 3120 o 5T 22 9 € 002 &
RS ul = syntaxError 7F HA Y T}

2.1 & 7~ X (Line structure)

gho) AW =2 72 o /| =8 A9 = (logical lines) S & L}g U T}

g Aol £o] ZL NEWLINE EE20 7 ZHFH Uttt EHo] §&3d1x &&= o)A (&
FE Alo]) BFL =2 & kel AAE 7HEAE 4 sy th iﬂﬂ ol 22 A
= A 3 (line joining) 7+ 2 o] whe} st o] o] E 2] A 9 & (physical lines) 2 739 U

949 52 U e L e R
EAFES| S2 E SR NAxTe] BEALD F AEUT - ASCULE (VA E N33 §
1 A8 CRLEGN 214 2] © £15ol @ & A% £ 8 A5 A% 8, ASCILCR(A 21 7] 2 =)

S AEE L ool M AEA Y, o] e Z79k D50l £ 537 AL 5 AT
s

2
‘O,
m?)l
i)Y
1o,
N g
fifo
T
o
é‘.:
rlr
)
[>
Fu
My
T
rr
32 r{n

o

M)
lid
1o
ON

rr

= =

WA e, 422 FE FALE MEA Z F5 FAR £F C Y (ASCHLFE £ 3= \n
=]
H



https://www.python.org/dev/peps/pep-3120
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i, =

FAL TAG Bl E ol ZAH A de A A E A e 22 A9 9] EolA Syt SA14
A& AT A Fol FasHA b2 ol FAL =28 d &2 FEAAUTE 42 B FAZY

A Zol = T4 A coding[=:1\s* ([-\w.]+) I} o] X5
Lol Ao AWK IFS AAFE HYe] dFY o5
vretof Ul whoF = WA Solehd, A HA & G A A0
_T[E

Agu ek s

shol W 23y 0] 3 W A E
W, o] 4L dng Helom x
ARG A2 AAL % A
Slofof gt 12T Aeie] A

’# —-*— coding: <encoding-name> —*-

o1d] GNU Emacs | Al = 214 Yt} t}2 dlif=

’# vim:fileencoding=<encoding-name>

¢l &) Bram Moolenaar & VIM o] A] ¢1 415 Ut}

AT Aol A A ¢Fod 7]H A7 JL UTE-8d U th o 7)ol B3l 5Y ] #]-go] UTF-§ BOM
(o' \xef\xbb\xbf') o] ¥ 9t Qo] UTF-8 2.2 41AH o2 Furth (o] Y42 mlo|a24=E
°] notepad | A A FH Yt})

olFgo]l NAF W, 917 o] 2L mlo] Mol Q1A &= glojok gt} AT B g >, FA,
AR 23T B E 03] EA A BF AREH Y

215 AL & ZE

= ol EYAA & F A FAN)E AMESA =2 AA 22 A% 5 sy E8AEA
Zo) B4 elE ol 249 AR} obd o oA EAE B, o SehA 9 Amt AW 2
AAD Az, BA BEA AL Y = A o] FAPU o E Sol:
if 1900 < year < 2100 and 1 <= month <= 12 \

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

and 0 <= minute < 60 and 0 <= second < 60: # Looks 1like a valid date

return 1

A ESYAZ B 52 T4 28E T lsUth g S FAS AT A ZTFUTH J S A=
AL HEE S At old EEZE AFeA] ZPUTH(SE, EAE 2EHE o9 o olH EER o &
A& ARSI A I Eoll Uro] 7152 4 glsuth). 222 28 Hhell I 9 S AI7F ol A Ag3t
s o]9) 9] o T AL ol o =X Eyth

ZT(0)),WZE([1),FTZIUNIALH =TI F A glolz o8 7o Bl A 22 YEs 5
[} Y .
1=]

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

E3 5 QEUTh oo At BE9 SdaYt 328 dHY
A3t & 5 1ol NEWLINE E 0] BF5 0] A A
2 4F TS E H EALENNE 54T 4 e ol E Reh,

6 Chapter 2. o]3 24
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21.7 W1 &

2i5o) 2, /], & 3= (formfeed) 9 FA 9o 2 TAE 2] 4 2 FAF U (5 NEWLINE £ 20]
w0177 Shg I Th) 549 2.2 2ol 9 & EF ol ¥l 3o A2/FREPL 780w} e 4
Utk BE 5 ABz e Eol A, $A W 2(F P} RAZA g D)L ThE A AL
F2AUTh

21.8 SoJxnv]

)29 20 A ol £k FH (23029 W)L B Folny] £ES ANSE H AEH L, o)
Al EAEC] B2 A5 v A8H A Byt

9o (%ol L EH R 15l 25 0)22 B Lo, AU F2) § Lol s §4 57 82
ﬂ?ﬂﬂiéﬂ%ﬂﬂ.%ﬁ_ﬂﬂ4&ﬂ TR0 BF A ASEh) A 0A B B A o
LEFNY T EY 927 E AR T 04”‘71%"3. SHAIE AHSBHA o 2] 7o) £ A <
EE2 WEA F olsuth A A o SejA o] Fo] 92 7E AR P TH

o2 TpLo] Wk 23 0| 28 Ho] 2 A5, Wl B A 2ol o] 2ol BTk ol whe} kA 3142
4 QO ¥ TabError & € o 3t}h

AZA-ZRE TTA 72 A UNIX o] 9] o] S Z oA AR 7] 5] 52 ate w4 w2, 3hite] 3t
oA S AN S A3 W3} o] A B Aol Al AL AP Ao obd it ThE BAB TN
o) Sof27] 5 2ol Astol 48+ YTk A% 2ol sok ik

A A= FAE Y T 3l 0] A]

3z = A=

= = =

97 £ ool Fuol} Hol 9t A9 R ghe BHE F 4 AFUTHOHY, 2510) 2 £740
o

Z

ALH £ Fol27] £3 2, 292 A A, ThE 3} 2L ¥ © 2 INDENT DEDENT E2& hE
Q=]
o H

} 2B ol A Y= St u) 9 273 o) L%Wiﬂ%/] 2 LM £ S99
e o] 717 ofl Q= g vl g Yl ﬂv}fﬂ ol ¥ A% doj}A °}AQDP o Ztd
1 g}o ﬁ‘éﬂoﬂ Q7 311}9] INDENT E22 w5yt o X‘D}‘ﬂ o] g2 AE“Oﬂ A= g F shbo]ofnt
Ut o] RGO E RE 2H9 ZEE AW (pop), AW ST 4 EDENTE%% ‘3&?‘45}- 1 9
Zo A, 280 Folol= 0 2 Zhe UPiDEDENTE%% Ut

of 7)o (EdaH o EARtE) SutaA o227 @ shold Z = 27be] 5y th:

U
é%‘ﬂﬂﬂOﬂq%*ﬂIﬁ*ﬂﬂwm)ﬂﬁ%ﬂﬂﬂﬁ%@@%ﬂ%%ﬂ%éﬂﬂ
]OO

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

= ol o3 7HA S 27] o E Byt

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

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

2.1. & F%(Line structure) 7
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(A, 22 A 12 ol &= 3hA 7 A G ek, B4 uhA et o 2 5 o} 7] #4717 A FU Tk — return
r 9 Sojzz)zt 2del Gt g A A B

£2 49 £ AL EAL A DL AL, T £ Asl0) s, Y, H L E2E B3]
A9 ol £ 2 slUTh FERS Ao A HEERO2 AT $ AL A 22 Alel T
B2k (1 Bol,ab = 5] E2o)Athab & Aol E2Uth)

NEWLINE, INDENT, DEDENT $}= ¥ % 2 t}-83} 22 939 E 25 o] 28 th: A ¥ 2} (identifier),
7191 = (keyword), &1 ¥1 & (literal), A2} A} (operator), -5 A} (delimiter). (ko) Al “J% HZ 25 ol9e) o
EAEL EZo] olYA T EES BEdte JT S dFHUL B3 Ff, dEJA 22X R %1%

IIH‘G]-L]—_,]EE_O SulE T 715 3 Y Zojo EAE g TAHE AL AE L) =

2.3 2 Ezte} 7191 =

A2} (0] 5 (name) ©)BHALE U T 2t 22 o) 9] Ao 2 7|leg vtk

shol Aol 4 AEAe] BW e fUTE BE 54 UAX31 o ke &
85 ohalolA] Aol Tl S & A S U5 PEP A3 A 3 4 A

ASCII ¥ (U+0001..U+007F) Woll A, &n}2 A2} B2t Fo] Al 2.
EAtet AL EE A A ﬂl&ﬂﬁ}i Z2F0 o A 9.

g}o] A 3.0-& ASCII 9 ¥he] ExE52 = ¢ gt th (PEP 3131 &X). o] EAE59 A9, unicodedata
Bo] £3E uAe] fU 35 4 v o] W] o] o] we} B T

2@ 2= Aol of] Aol Qa1 Al o] 2 (case) = T+EFH UTH

>

o
m
fy
A

th A oA z W99

identifier = xid _start xid_continue*

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

HAelA A FUZE e e Z=E2] onE o] F5Uth
e Lu - uppercase letters
» LI - lowercase letters
e Lt - titlecase letters
¢ Lm - modifier letters
* Lo - other letters
e NI - letter numbers
* Mn - nonspacing marks
¢ Mc - spacing combining marks
* Nd - decimal numbers
* Pc - connector punctuations

 Other_ID_Start - 319 T34 A Y9S ¢35 PropList.ixt o] A WA H o2 UYdH EAE

8 Chapter 2. o]3 24


https://www.python.org/dev/peps/pep-3131
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e Other_ID_Continue - W} 27}
2 A 54 ol o]l NFKC 773 342 2 #2) 31, 4 28] 1] 24 NFKC of 732 %1k
g

FUZE 419 SnkE AL 2229 H-tH A< 555 HIML 34 2 4 28 24 S https://www.
unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt o] 4 &3 4= 9JF Y th
2.3.1 7|99 =

g AMAEL o o], i doje] A E, = AHEH 1, ANAQ B AHEE 5 GHUTh o7
20l Q= A3 AES) 2A A ol of itk

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

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

232 487}e] o oF

AR E =

rlo

w7} ek o] RRe) 4EAE

o

A= BAZ) ol RR AWAEL S

REEAAHoE FEE

_* from module import * o] 93 X EFHX gHUth EdstAEA_ =038 gz el A
upx upol] A3k Ao g A st 852 AR H U builtins & AZH Utk th3Hd
RE7}obd A% | & 5WE AW} 2, ASH AL Rtk 9L E (mpor) £ AHE HAL,

FHa: olF _ & FF <A S (internationalization) &} # & = o] AFEH UTh o] Fd ol FSAE=
gettext REY EAE AR A L.

_*__ A" A9 o] F, HFA AL 2 “dr(dunder)” o] F ol FHFF UL o] o552 UH=
et I 7R (&EE etol B E 2ddUTh ol Aoyt dA Bod A ad o] 52 55
A= o] S5 A T 9] 9] el =g Ut stoj ] me Mol = T B2 Asc] B
b/ ol FUth of| FHol A, WA Ao AR S AR S Yoy __x_ °o]F9
EE A, 43 glel &4 s Ut

__* ZHWEHFA o] F. o] R olFES Tl Ao EHoA AHESE A4 FElE APk
Br Ze e 2k Fel 29 “ul3 ) (private)” A EZHE 749 o] 8 & ¥57] Y FI YT
AA (o] F) AdE EAS

24 =€)y

gl (litera) 2 2R WA I =] g AT Z27H AUtk

24. €Y 9



https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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241 Exd}ulel=d 2HY

R R o E DR [8]o¥

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

| "fr"™ | "Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RE"
shortstring n= "'" shortstringitem* "'"™ | '"!' shortstringitem* '"'
longstring = "rr " Jongstringitem* "'''™ | '"""' Jongstringitem* '"""!'
shortstringitem = shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
shortstringchar = <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq i= "\" <any source character>
bytesliteral = bytesprefix(shortbytes | longbytes)
bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" |
shortbytes = "'" shortbytesitem* "'"™ | '"' shortbytesitem* '"!'
longbytes = "rrv'n Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""!'
shortbytesitem = shortbyteschar | bytesescapeseq
longbytesitem = longbyteschar | bytesescapeseqg
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">
bytesescapeseqg = "\" <any ASCII character>

ﬂ%“%ﬂﬂiﬂﬁﬂ}\Hflﬂﬂgﬁaﬂﬁosmm%mﬁMQbﬂﬂmmﬁxﬂﬂHaJ
Lol 2] 23 afolo] B o] 525 A rh AL A2 BA §FLe Ang Aoz Aok
22 vtdo) a7 g o] glod UTF-8 YUtk 13 A AR AR,

F& T2 AW, F /A gEHE L ;Mbl 2h2 w2 ( YU (M=E 8N Y
£ o} sk A 4 “z 2w 2SR EYAY S5 dFUT (1A E
AL O]EPJ-E‘%]‘JD]’ A SHAI(\) A= EE le& 5383 9n 7t e
) AFEE =, MPEA G SEA 2, 23 —3%}7}1&4 & HD}

Hlo] E < (bytes) 12L& &4 'b' U 'B' & Lol AU str Fo] dAEA A bytes F] A
Hag vhEych OaASCIITx}ELE?Jz}% FUth ZEZo] 128R T I ALY 22 FE2 T A
olAaFAlo]F o g FHE o]of Tt

p

AL Hto| =G HE BF ADHOR 1rr ol Lh 'Ry BAE o] £ 5 AU oA BALS D
EA aw aringy) o e, o SANE HYD AL AFI . ARA0 2, £AY AR L
A, BRG] gl U Sk o] Aol mt SWA A A sbuh sel W 2x9) & U nE
2e go] shol H 3.x} the A BT the aéz e, rur 3 A5 A e ek

¥ A 3.39] i7}‘ gtol M 2x 2} 3x oA FAO AP ZEES FAETE B33 7] Hs) A A
ALEE SUTE FEHE (u'value') o] ThA =9
)

"YU 'R E HFoR 2= BEXY glEEe =W d g g UMMMngMMRﬂW}Eﬂ%
Aol eEd 2 BAIR. £ e 9 AR S ASU T, AW, b 1 ur e AR AU
et A R EALS 1ok A W, o vho £ 2 E e B b gt

4F 53 8 e E ol A, A AL ol A0 £ ke AW A 0 1A 5 ek U T (221 54
%‘4@)- ool & g ol Al 7He o] aA o] H A A& Wit e+ 2, HE S FEA P YL
CahgEE E e Ao AR BAY U 5,

e bR RFOI A 9 o4, BAUT w2 ¢ 2l e Yol T o] AA o= A
o Al AH&-H A H]%}T_’r"‘ Sz g YTh A4 E = o] AA o= A AL o] HF U T

ye Lk

E
EN

C

[

A=
—

10 Chapter 2. o3 24
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oAl AlF A | o] S o] A
\newline o S A& EAE FAIE YT

\\ o <dA (V)

\ A2 (1)

\" & (")

\a ASCII ¥ (BEL)

\b ASCII ¥ A~ 5 o] 2~ (BS)

\f ASCII & 3] = (FF)

\n ASCI 2}l 3] = (LF)

\r ASCII 7] 2] A] 2] € (CR)

\t ASCII 7} 2 =] (TAB)

\v ASCII A 2 = (VT)

\ooo 8715 000 2 A d =4 (1,3)
\xhh 16315 hh 2 A H F A} 2.3)

AL FE E oA T A4 E = o] o] Z A A A e

STEACIE AR | 90 CER
\N{name} SUZE d o] e u o] 2N A name ©| 1 o]= BEJR ZA} | (4)
\UxXxXXX 16-bit 16 75> xxxx 2 A A= E 4} 4)
\UXKXXXKKKX 32-bit 16 A4 xxooooox 2 A A H B4} 6)

Rl A
() 3
@
g

==
N
@!
jg

1714 =, 2 o) Al 72} 87147} 38 U T
2], A8ks] % 7o) 16347} Al 5= of of Tt

Yol A, 16852 875 o] 27 o] T A HH 3o} vo| =8 BAY
]/\7—"0]4&_ ;(]Z—]Q 71—4 quﬁ“i_z}_%idzqq

U

ke

oo T o My
0
o
rlr
_m_ e rN'

ALY
i)
AW
=
Sl
)
e

=

=2
X
rlr
_04

w ol (m

“4)
®)

)
=2
>,
rE
oM,
g
o
X,
e

s
P
)
ﬂ

o T M

ol
N
=
1o
>
2
5
il
el
ko
Fru
o
£

ARG 4 EUTh B3 8749 16457 B2 g h

27 £ Ao WA A e AE e B g
gL w8 o 227} %qu}. o 1A o) AP 2T} R

S
o
oL
¥
[o
il
Sl
rn
Jo
-
]
[

SN
s
5“; fr
N
-

-0,

>

i

N

0, 20 AN kM

.
i}
32,

[k o
£
By =
ofX
iy
:i
=2,
2 i
&

2~
)
g £ R e A2,

recationWarnings W4 th
A= SyntaxErrorZ} 2 A YUY

[ 2
)
-

=

3

=t

Q

b

=
Q

B

3
Er
O
©
g
R

DE PN 25, g R o SUNE o) 20l m Puh AT A &
£ S0l r\nn £ 2HLE BAE HH LA, 5 1ol EATL S0 9%
& gt B4 de el obd Ut (2 B R T4 o SN E B
B s e, & e g e shiel A GelA 2 29 4 fairh Sl 7ol
27lelz A7 e th. o A% uE o) o AW AL 2 Al of
e O P R A

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

Ph

mhﬁ _IR -

© iy
o
>
toq
rlﬂ
ﬂ}o
fk
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24.2 #2149 2l o] o] & 0] 7]

o] 7§e] EA-2 °1b‘rﬂ}°lE°ﬂ gEES (TR HeEsiA) o2 7 AFHA dLet= 2ol s g5 L,
o= ol 2 AR} Z5 Ut 24 B Eol AR thE W22 E Al = HuUth 284, "hello”
'world' i "helloworld" ¢ 5 YTt ©] lLS NE2ALE A G E2 e o 223 9
AN E BAF U 24 EAD B nit 248 Bolk A s A8 Bol:
re.compile (" [A-Za—-z_]" # letter or underscore
"[A-Za-z0-9_]*" # letter, digit or underscore
)

o] 715 ol B FTollA BYH 1= YA T AL A Z o FHF | F2 oHOk gk A A kel
AL S o] E0]7] %oﬂ/ﬂ%‘# A4S AHEBl oF Futh 2l E o]o] 2ol 77t a4 ' thE
2R E AT AL BASHR AT I E FAL S oo 2ol AxA 7}%?25“4 h, =W Z2d
gEHE S B5 TAE SlHE 3 o] 2 d o ol Fo sl oF T
243 9 F714 2E ¥
A 3.600 37}
2 B9 2 D (formatted string literal) == - F AL (fstring) 2 '£' U 'F' & o]l 9 Ex1Y g E]
YUtk o] FAE2 A =5 27T ﬂ%tﬂ,wai{}i?‘—\?ﬂ% zAAdYT e AL
el g ol G4 A5ghe 2w 2y BAd Pl e P A A el AxkE = A4 YU

ol Aoz AR AL il #AY P EAY dRYHUTHEAO] & EALA e ol A
U3 Fol BAde] e oo 2 B gy

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

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

conversion = "s" | "r" | "a"

format_spec = (literal_char | NULL | replacement_field)™*
literal_char u= <any code point except "{", "}" or NULL>
TEZ M RS I AHEAY AFE e, ol F Uy tdsst e dY SRR
Agdd s Ak JUrh she] o= 2T (! % li‘rﬂta Al ZFA 7] =T, 3hol 3 A 4] o]
Auguch 71 3 2d4 dAES Y g 2F BAS A (N Z) F8FUTh, A4 Hol
TECNEFNE S AsUTE =48 U 2 A &Sk, W& (conversion) BET HAWE  JFUTH
Z W A A 2} (format specifier) & S84 4 vdl, T2 ' LCEAAFYLE AT BE=EE=FEE
'R Edyh

ZH FAE 2E P R4S BT E YA GubAQ ol @A 02 HFH =], 2 7HA o9
7Stk W @A S A @1, lambda®t Q] A =2 B YA A D2 F Aok
dUth A 2@ AL NFZAE TFE ¢ o (& S0, s max d 24D FAS XTS5
AUt Zr2d42 29 Z2E 2lH o] 4T AH Y FHo A AFoA e B8Z o= AMF YTt
WA 37004 WA Shol A 37 o] el =, T8 BAIZ A3 ZW BAL e e D] AL A avair £
A%} async for B TP Are AL FENA GUH U

T2 7T =0l AlFHY, 2Holl= A4 HAE, = W FUHE Fo] TFFHUTE o= FEFZ ('
H, 284 Y, = JY aFolas B S APV 72 Forw, =1 & TR AT} Gl &
FHAY repr () S AFFUTE T o] ARFEH HE " 1r' o] HAH A =37 EA R RFA 9

)

HA 38 71 55 7|5 '=".
1 2} (conversion) o] A=, A4 9] 437} JUHF/] Ao Mgyt

SES, ' r' Lrepr() S 3EST, ' a’ Lasciil()

12 Chapter 2. o]3 24
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LERAGAE ZR A Y HB A format_ () H|
Hl Ex1g o] A Uth o)A 29E 2372 F EXL

A= format () T2EZZ Zu g3y
Ae 2 dggurh 29 ARZ A7 Y
gy

@1
=y
e

A4 TAAAAL FAY AL oL TER S YUk o TN F=EL 2 Aol WA
o 2R ARZAE 2T 5 YA Zo] HA AR IS 2T T+ Ut =29 AR A
Zro] fdol& FAHE format() Pl A =l A AHRH = A} 25U th

29 2L PP L ool Y £ AW, AR BEs}ole) HE PR 2 8 YUt

=9 BA e ol 59

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

"

"He said his name is 'Fred'.
>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> numpber = 1024

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

'0x400"

>>> foo = "bar"

>>> £"/ foo " # preserves whitespace

" foo = 'bar'"

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

>>> f"{line "

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

>>> f"/line 20"

"line = The mill's closed "

>>> f"/line 20"

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

durA #Ad PHPH 22 Y-S F R AR A9 ARE B FEo AMEEE BAS] Y
2 e d g AL - E sk FE5A oto} Brhe ATk

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

£ BAANE & SHNE ST 5 93, A5 o el b B

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

q S A olaA ol B3 Fhs TFEH Y, YA WS wEd gt
>>> newline = ord('\n")

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

'newline: 10"

E=W 2A4E 2 E 2 52 EF (docstring) & 2 AFEE 5

Yok,

fy
°
=
£
e

A4 0] A8 GEl et nhEHA

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

(Th& sl AT ol AS)

24. €Y 13
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(o1 sl o] A A A%)

>>> foo. doc_ is None

True

EY 4D 2P F7ho] hek AL PEP 498 & 23T, HAH £ £AD HAUSES S
str.format () E A4 HE Zo] 5t}

2.4.4 57} 2]y

S PR Dol A b $R7E st A A B Rad e e e g (Rad

A%5t 9148 HalAl BE o )

A elE o] B35 2 9hshA] b Aol F s of Futh -1 3 22 722 4 F AabA - B HE
12 7" BEA

i
=]
:

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

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

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

nonzerodigit = A

digit = "om..."o"

bindigit = "om | ominv

octdigit = "or...mn

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

7hgst v R Elo A3 E 4 A= AR A5 2 e E e ol Al g5yt

Ve BE Yo 24 ke 2R B0 weH A Ytk ARAL xol7]) A8 £AEL

72 A
227} Q5 Ut BE L S22} Abolut 0x 9F 22 4 A A A} (base specifier) T of] & 4= 9l=4
mﬂﬂ%“& g 5 stk
0 0] obd 107022 A e
4o 84 B HE A E5H = 2

Ao elE e A =H:

= lo
ol &

el FeIBok ek 30 94 o1 e shol ol 4 A3 C 2

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

WA 3600 A WA E Lol A 2RSS 1L BARF B A2 WEL Sy,

14 Chapter 2. o3 24
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A% BB L thest 22 ol Fol g B Uh

floatnumber = pointfloat | exponentfloat
[digitpart] fraction | digitpart

pointfloat

exponentfloat = (digitpart | pointfloat) exponent

digitpart = digit (["_"] digit)™*

fraction = "." digitpart

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

ARl A5 RE F4 10203 02 4B ks Aol Fe s oF gtk o] & Sof, 077010 & SHpE
FdolaL, 77e10 I 2L AE REFY T A fHE Y sgd fe= FE AR AU A5
g oA VA 2 EE RAEY Fee UEE A= AYE Y-

A gEd Y 2 7HA o & FUth:
’3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93

ok
B[
iy
|o
fru
ne
N
o
ok
o
%
T
v

WA 3604 M7 APl %45 152 B

2.4.7 32 2E]d
F4 B HYS 0o 2L o3 Aoz BAF U

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

AF ANSL ALRA 009 BELE UE U, HaPE A5G LU A0 A8+ T8 4
42 BHHUL 00 opd A5 E A5 B2 E BEAY, A58 ToE Fth o § Fo, (3+49)
’314 I’JH%*PJ 2 712 of| & St
’3.14j 10.5 107 .0015 11007 3.14e-107 3.14_15_933

2.5 & Xz}

e 2e E2EL AT

. - * * / // % d
<< >> & | ~ ~ —
< > <= >= == | =

( ) [ ] { }

, : . ; @ = ->

4= = = /= /= %= -

&= | = A= >>= <<= *ok =

}ﬂ*%]¢ﬂﬂTﬂHaﬂﬁ AT AdFUTE A5H v FE Al = AR S 2 E E (ellipsis
literal) ©] 2}+= & 3 4]ﬂmAQQH%%iﬁﬂ%%ﬂ%ﬂfﬂ@@mmw%%mmwmmmaL
oA O R = FREAR 7|5 A T FA o A4S 3ot

25. A=} 15
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2] A== ASCIL FAHE &

7)ol 52w g o)

3t 9

gul7k A, 1FA FO W o] B4

# \

Sl A e

29 4
g A

ASCH -ﬁz} sfol g of A AR-g-= A
A RE ol 14 o

[o) B
e

Yok 249 e @ 34 o9 9 oA

’ $ ?

Chapter 2. o]3 24
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CHAPTER 3

tlol 2dd

3.1 AA, 3, B

A A (Objects)= 5}o] % o] H] o] €] (data)% ZFAF3}1 8k 7l (abstraction) YU T}, Fo] W = Z T3] B E ¢ o]
= AU AA 7] #AAZ 2dH Y (£ = o]9H(Von Neumann)-‘l] “xz 2 72 Y FA AFE (stored

program computer)” 2 &S wh= 11, e HAAGAN ZE GA] AAZ TG YT

2= AR = oFol Wl E ¥ (identity), 3 (type), 7k (Vallle)% FEUth AA Y ool HIE E = $F ¥ ks
Sol=HAHA FHuth vREE A AA Y FAZ AN E FFUTE is” A= i
ololdE B & vl Ut id() F5& oto|dEHE xg Z RIEFFES EHF U

CPython implementation detail: CPython 9] 7%, id (x) = x 7} AZH 229 FaYdYr}

AA ] B2 AA 7k 7‘]%@ AdES Y3t (A& S0, “ZolE 2 J2”) 1 3 AA|Eo] 712
T A= 7}—3}%} = YUt type () T+ AA F (o)A A AAHS =8 FUth ofolwl

Cle15] o1 2, AR (e A 5 e

o A S gL WAT 5 LTk e WAT S At ANE-S /A (mutable) ©) 23 Ty ok Ak
BEol 4 Fo e MAT 5 it AN ES B ¥ (immutable) ©) 231 Fich. (7hd AR 3t G2 E
AASha gl B9 A o V9] he 7hel Ao gro] Wam M ATk B £ % &tk A v A
S e AR el Aol vkl S gons Ae ol ol sl dulolvha of At el e
QUL W7 BASE 2 2E AE EUL E 8 VEFUT) AA 2 7ha A (mutability) &
29 Go s} ATk o) & ol 22, EAL, FE (uple) & 29 o] A ¥, 54 v 2] (dictionary) 9}

FAE (list) = 7 A Y

AAE 23 HA Ao g 5t A eksUth B 25 A 942 w (unreachable) 7}H] A] 47 (garbage collect)
Fuyth. 780l 7R $AE A DA AL ofoll Aeehe A0] S BH U — o} F F2EE AN EL
S8R 9 o)k 7hH Al 5717} of Wl Aoz TAR AL TAY EA AU
CPython implementation detail: CPython 2 & 2| 3} % 3]l 7| 4k (reference-counting) W41 & A8
(HE Ao w) ¢BH o A dH A A dE g 17}%7}9 Hr ol e = \’41%-1% 2
7F A AR A AL A = Qg U sHAl T =2 F2 T A= 7HAlE Tﬂ‘ﬂr/}‘“ T dsuh
S84 A 742 Alojo] B AR = ge BE EAS F2oE itk e FAEL OE Jog
Z #3137, CPython & A E = AH5ULh 27 A AE uf Z2H2 0 7 v}o|d 2] A| o] A (finalization) & &=
o] 9| 2514 2o Fith (el A 4 7S WA A2 2 Dol ol of Fhuich,

ol@ AFE 2 A0 2, olw Aol Ax P WAL Aol T Th AT R O AW o} F A AR o]o] A
ooz kAo g 2o A 7o] obgd ).

£

r_&

&3 -
is]
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Hol AFoHE FAolLt M7 B LSS 18A FOW £AT & Yt ANES Lol w2
WE 4 9 Sl 2ok T T E R Loy except’ BOE 9B FE A% AN Aol A TE +
S
od AAES 4 spdojy F 2 “ﬂT(eXternal)” AL S s F2E 23U o] AAHELS
A7 7] S8 W LD I AT, ) AL A s Ao b2k I8 A
EAAS hgshs BAIA QA Wy T3l Zﬂ—“ﬂqﬁ} HE close() MINET Z2 WS AT uf=
J83 AAES G4 WA Z o2 Dolok(close) ST ‘try-finally B3 ‘with’ £ o8 A =

.

o f AREL T2 AAo| e FEE LT YU ol & 25 AE o U (container) T F-F
Utk 52, P25, gA U e 5ol Arelue] oAUtk of FREL Aro|ve] kel AR th
2o, 927 AoV g = uli, Solglt AR S ofolWEl e ek ke mgyth A,
e o] 9] 7pu Aol Tial] =3 Wl A 74 AAE) ofe] MEE TS mUTh 21e)A, (FE 2L

20 Ae o]V 7 74 AR o] H2E St ATk, 2 /b A7 WA s B AE o] v o] g WA g U
Yo Aol BE Zue| A AA7 545 o] G Fuh AR ololHE )} 2 F oA 2R
S ofdl Mo At G BHUTH BUPY A9, A g BEL A4S AA 2 o]u] EA s A
N 22 G g 2t A2 BE 5 AFUTh Bo] AW AR AL o2 Aol 5 A
Yok o€ Eola - 1 b - 152 Sb @R 2 0L AN FE Y, opd £ 9%
SATe = [1; d = [ o, c9de A AR 2, SaHe|m, 2 wEold vl el 2=l
BAFUTh(c = d = (] £ AL AAE cohd ol Y gvich)

oleol stolAo] WAH FE B5o] &Ltk (PR et C v ApulLh ThE Qojx 44 H) B
BESL F7h WS AW 4 A5 urh shol el ule HA oA G AZol B BT 4 g (12
Sol, Rel4, BEAOR A%E A4 WA 55, £ FolHe S 5o 2718 b4l § A7)E

.

obgfoll o= P ol that A2 ‘55 o] E 2] F E (special attribute)’ & Yot = 24Ut
O AEL FH HT WS AT, IRk A AHEE 1% Aol o Utk Fo=dew WA=

i)

Lo g 2 St AR EA G o] ARlelE W
4R B A gre) RIS Ge) ol AR Tk o8 o,
ol M Uk el ghe AR YUk

NotImplemented ©] 32 3} hukg ZE5U T o] 3hg ZH& st AA 7 AT o] A A el

ed & 53 =Yt} &4} # A = (numeric method) £} 8] I (rich
comparison) M A E+ Al H 3] A AR} O] AAko] L= X] 9o o] 7k EeFoF Tl
(??ﬁiﬂfﬂﬂgﬂﬂ ARzte] mpet F A 8l A4kl o E o "ibE A=Y Th) = g2

] 2pA] 8 Y] -2-2 implementing-the-arithmetic-operations 2 2313} Al

Ellipsis ©] &2 stuho] ghebg Zh5uth o] g2 b shuke] A7 2A g Uk o] AAlol = 28 E
.ol UYFE o]l E Ellipsis & B9 XJ:Lsh,]q_. _l.la Fo 2oy

numbers .Number ©]Z 52 A} B Hof 93] 5o X1, A= A Tt geEo] AR
ZHEUth 2 A= EA gyt 3k A %}01 oW Ao WA sy t) o] Mol st
£ FA3 FEH A xS UF A FEFH JAFUTh AT AFE 2 A2 A A kS

m—; 01/\1/]1—/}_

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

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

 The representation is in base 10, when possible.

» Leading zeros, possibly excepting a single zero before a decimal point, are not shown.

18 Chapter 3. tlojg] nd
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Aldx

¢ Trailing zeros, possibly excepting a single zero after a decimal point, are not shown.

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

gol W A4, A, BasE LRI}

numbers .Integral ©]Z

=
= T
F 7] BR9 A5 Yy

F4 (int) ©] 7 (7P )ﬂﬂEElﬂa":}‘é}%fg,xﬂq:g}:

3 (bool) °|A2 =23 AZF FES UeEPAULH False & True F AA T £ 3 A2 ¢
%int 3 o] ZHA1 3 (subtype) ©] 3L, T2 3ol A Z7] 0341 - 8 &2 o
= A5dl, ZH7] £2¢E "False" &} "True" 7} HESHF U Th

450 T A 34 LR A ohez @0 A o0l A2 AT A

numbers .Real (float) °]| AEL 714 =& 2] v A = (double precision) 25 24 45 Ve
Ut} 525 & ko] Mot e ME ] Ao BIAA L S5 A AL AA (S C b Aup T

numbers .Complex (complex) ¢ A& 7| A == A

1:

EH AFA %tﬁ A A o A=

N

d)of 2 Futel iy th ko] -2t = (single precision) —r% A5 S Y957

AsUth ol AES /‘]'“(1'6]"— O]‘rrﬂ'ﬂ ZEZAA W R Ae stol A AAE
AbE St S0 7b vlE T e of wimls Ut 2 ol F A S/ HE ATH
T2 Ao g EFeHA W Rkt 7HA 7 s U T

oz Hag

— =
B HeRy,

B

7]

o, Mt

=
et Ut 25 A5 o sHA S AR S %—%3“4 ) BEad g
dﬁoi—al-ﬁ'—Ez.realE]-z.imagiﬂ% A<yt

ol ohd A2 9184 (indexing) @ 4+ = 2D

1
4 len() & AALF A FEE 5§ B %quﬁlﬂz£VM°Wﬂﬂﬂém®m
% e ’“x}o 1, o, n-1S 233U TH A A2 a0 =

A A R ) T4 AL < el ) otonded sing)E A
Th:ali:j:k]l =x =i + n*k,n>=0,i<=x<j 5 NE5= B E & x E A3}
N

£ 2yl et TR

Q)
v 3she, 1 AR A 5 9,
F2E AN G AN L 938 ¢ 95Uh)

e 2e YEL g AU

214 (Strings) ZAIE & FUIE F= F o1_(Umcode code point) E& F 3= FHE A
FB2YPYrth U+0000 — U+L10FFFF Y BE T ZAEEL FAEE 2dE 9
SUth Fte]Moll= char o] YT EH*loﬂ fx}fﬂoﬂ AeZIE ZAEE Zo]1
A A AA=Z mdF Yt 141” 4 ord() £ A5 ZJAEE TXE F4 oA 0 -
10FFFE B9 9 A5 2 WSt chr ( %‘:’é% 0 - 10FFFF & A& o Fote 4ol
19 FAE AA =2 AEF T str.encode () EFIA AAE AT S AR A str
= bytes 2 W3}, bytes.decode () & L ¥t Z¢e +3 ok

7 (Tuples) FE9 52 499 Fto]d AA AUt F 7 o]} FFo g2 FAH= 7
2 Futz TF/]% E?ﬂ@‘«l 508 s YsUTh st R0 IHHE K&
(7 2 ® singleton) > F A A o] Fulg 2olA e F YAFUHIIE B S FS +
AorE FAA WO LERES UEA SFUHh. W FE2 AR ES5 2 vHE 5
Asyth

]

N
ofls
X
ol
o
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S

Blo] & & (Bytes) H}o]E & (bytes) AA|= B wlE Il FEL2 8-H|E nlo]EQH], 0<=x
<256 9o Aer 2AF Yt vle ]E AAE s rﬂ%L H}O]Eoﬂ 2l E (b'abc' &
Z-2) 3 W bytes () A4 A (constructor) & /\} 3k 2 i) 3 nlolE Y AN =
decode () Uﬂ/ﬂEEEOH TAEE YIYE &+ Y

14 }. '] 2~ = Y A (subscription) I} & 2}

Bl E (Lists) 1“4 EQ g5 Qoo Fto]H AA AUt BlAEE Fulz B R4S
EHJ)’ZSL Qo] Yol A wbs = AdFULh (2ol 00 19 g2EE vte &0 BT o] & o]

8 fHFYHh)
H}°IE vl & (Byte Arrays) v} o] E uj & (bytearray) A A= 7F¥ wjEd Ut WA
bytearray () AAAZ ©EFA Ytk ZhHolgtE A (2 AA oH A B7l5 35 t=
)& A Q)3 vlol E v E 2 B ulo]EF (bytes) A2} 2L QAEH o] 29} 75 S

Alg ot
B B E array © 571 7HH A AL P& A|§3k=Ul, collections BE S A upz7lA]

Uy,

= (Settypes) o] AE2 & ¢l B A=Y ¢A ¢l Fs A TS vdERY YT 94T
T Ut sHA T olEH H o EF %liﬂ%@#len()%ﬂ?&ﬂoﬂ A= FHEY M-
EEFUth A dubz ¢l 8 == w2 W4 7 Al (fast membership testing), A] A 20| A FEH

FEZ A A, LA ﬂ(mtersectl n), FH 3

T%ZE‘% g ALE A= A Y
A dasod= gdAaY e 719
3 Auk Y = o] ZJQLQ D]__\L: @oﬂ
#1.0), 2% EPUr“P At S0l
A = M YA A o] 9%
A (Sets) o] AE2 7MH I TS WUth W set () BAAE T 5 9131, add () 22 ¥
MNEESE AHEIA dgol &4 4+ dFUTh
£ ¥ (Frozen sets) | A5 EX IS debdUth WA frozenset () JHYAE WE &
A5 Utk £ A3 (frozenset) & EH 0] 3L 5 A 7Hs stE 2, ThE Y] A4t 941 29
7|2 A2 5 dsUth

™
%

(union), 2}3 & (difference), T & X} 4] ¢ (symmetric difference)

ANy ©
lore &
(3
T,
oX,

44
0

B
2~
ofo
A}
i
My
_>\i
o2l
1o

] 3d (Mappings) ©] 2152 199 g~ 3o g Au e = AANEY Forst IS vdebduch
ll ~ 3% 7] ¥ (subscript notation) a [k] = "] a oA k 2 A9~ FH = FES AHT YT o] A2
Fd4 o AH8E 7% U3, ol it del B tidol 2 o= dsUth WA 5 len() &

m o] 2 FEE9 A4S SeyE )
A 3k 7N A w3 3 o] 94Ut
<7

9] X1 2] (Dictionaries) °] 2 &
UERd U 712 AHEE o 9 2
Zhotdet e vlusE s A5 duth o
HASHA GAASE LSRR FAHES

)

2 A9 =L ANEY FA PGS
=, AU 99 b ol ool el
Hyele 89l 780, 719 s AIgte) 5ol
gﬁEOﬂﬂ%ﬂHﬂ—ﬂi&ﬁﬂ 57

e
Y,
il
rlo
A

O[JO I:o

Fo) A9t 5 o] B QAo ALH Uk vk £ 5247k Zrky v W (o) &
Eol,191.0). 8} 22 941 e §2L Q95w AHEE 5 A5k

YA el s 4] $A1E RATU 717 G A Eo] £A 02 FohE A9 2e £A
BAEL EFUT 12 712 BANE £ L WA A GAw, 71 A AR A 41

20

Chapter 3. dHjoJg] =9



The Python Language Reference, = ] #] A 3.8.18

M 37004 WA gAY 2]=3.6 o] o] shold WA A 4 £A1E A8 Fks U T
CPython 3.6l A1, A 9} =4 7F A1 5 QA vE, L Al oll= lo] HFo] ozt 734 A& AL
o8 st dsyrh
E 7] & (Callable types) °| =2 & S5 A== 1:1
A& A o] g ARgAE A 9] F AR A A5 Fel el Ay (3h Ao A ).
2l @4 7l W< (formal parameter) 553} 22 7o) FHS =
E507 gE5ojof Fyrh

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

dm 4

JEFRE 579)

__doc__ s gt TAYE B+ Yl 4 F None; Al B 27| 75
Zeaz 455 A 2.

~name F2o] ol TS

__qualname__ o A+3He o] . 7] 75
WA 339 F7}.

_ module_ ST Ao H BEY o]5 B+ (Yl 4-F) None »7] 75

__defaults__ o12e] 7| HZF = (= A $) None &2 2H5 o] A > 7] s
TE.

__code__ AstdH 59 vh (body) & YEHH = ZE A4 7| 7h5

__globals__ St A HEES 7H 9 v ol o e 3R — 97 A&
7 Ao H BEO A Y o] & & ZH(namespace)

_ dict__ olojo] gt ol EE|HEE A Ydl= o] & &7k 2»7] 7

__closure___ None X = g+4=9] X} ¥ 4= (free variable) = ©l] tf 3+ I EE
AAE 7HA A(cel) 2] F2. cell_contents
=) o] e AR E ok g HAA L.

__annotations__ | WIS o] =H o] AL 74 dict. dicte] 7] = 27 7V
uf 7 =2 o] F-Qldl, WkE Ft o] :mH| o] A o] JdTid
'return' 2 7| & A&t

__kwdefaults__ | 7|9 E JEHIZWt A 7hsst i =52 7| 23S | &27] 75
7FA dict.

“27) 75" o BAE YRR o Bl FES S ghol B 1)
P4 AR o9 =S AT

(metadata) & & °] =t AHS2 Y
(dot-notation) ©] A 2FH Uttt AR F+&HL
Fols ok FUTE W Boe] B4 o=
Al AA| = cell_contents 9] EF
ARt vE A = s
T Ajo] B 271He AR E BE AR 2R A& 5 it obelol] hes U B
Nee FAAA 2. A F2 types EENA AA 2T 5 gl

9]l AEl A W A] & (Instance methods) I A~E A HAEE FFfA, S AnE ARG REZHE A
Al (K5 A2 9 )< 28Ut
ST A7 A AERRES: _self & FWH2JA2EHA AR, _ func_ + &5 AA;
__doc__2HAE9 A (_ func_ ._ doc__ I} ZHEYTH;__name_ 2 HAEQ o]E
(__func__.__name__ ¥ ZHFYH; __module_ 2 WANZ=7} ZoJH BES o] 5o A

9= A4S None.

HE 3} =5 A= AR A, AFEA A o] M= A A=
S EZREE oS u] HEo A 5 AF Ut (otulx 2 29 AAEAE FIA).

T = Seao AR A T AAE P
2ol3, WA= AA|= 2 (bound) 3H th L

32. 2 A3 21
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DUk A HIA =S func_ olEZREE 9HY T AA YU h

A2 A= AR 7 SR A2db 22 RE FHa HAS AAE ¢S 22N THE
Au],  self  oEZYHELZehA A}Alolal, _ func_ o]EFYHEE ZHPA wA=r}
7S = g AA T

—

Tt oAz A 52 W NE T G fune )7 S el A7 £5
ol FAERJA2HA (_self ) 7HAYE Y & 591, C 7} ) o] Y E 23}
EZdaoli, x7tc Y AadAad o, x. £ (1) & T3 Zi%C.f(x, 1) & 3=dh=
A% ZsUth
A2E A HA = AA 72 311/\‘3’1]/‘1:7“21]1—‘?32@1 Self of AgH «“Zex Adad
27 = AARE F2 AN dYUTh TefA x.f (1) oW C.f (1) & TE8= A2 £(C, 1)
£ 5E3= AL ZFYUY (£ & 7|9 CQHE})
P4 AR A Qb AR 20 WBL ALHAZRE o S HES 9L wviet Lo] o]
Folsfok Tk o] Ao, o E el HEE Ao WMol HASHT, L A WS 52
A0 Z9 293 Ay ek £, o) WA A8 o) Pol Ao AT WA T
Felalok gtk ohe Bel & A (222 Zel Bl ojd BE A= Wk glo] 974 o,
Sl Qlad s ol m e RES AHEA RS B4 %é&ﬂﬂwtitﬁ%ﬂ A Rtk A
FaTITE o WBL B4k Bl A ol E el HE S w Yol vk

A 2 o] ¥ 4= (Generator functions) yield-(yield &+ & F2) & AHE3l= U HAEE AlY
Fo]E & —,—(genemtor function) 2t S5 Ut} o)W T+ E _gb‘]—fﬂ 61-74 O] B &) o] ] (iterator)
AAE 5, &2 vt (body) £ A A dh= o] AHEH YT °] 51 'L‘ﬂ °|89] iterator.
_next_ ) HIAEE S231H yield _go] = xﬂ%@uﬂv}ﬂ TSt A Ut g7t

ot BE AWl £0] SO stoptreration A9E 90715, o8 Hel el
s e 2ol 22 gyt

2 €] 34> (Coroutine functions) async def = /\]-%GH A AHEFL Y HAEE FFE T

(coroutine function) B+l 25U o] @ T4+ &5 5 &£3H T FE AAE = %7‘1411]— await &
& A1S ¥ E3, async w1th3]-async for%% A g stk 79 A A (Coroutine

Objects) AL ZAZFAA L

H]Z 7] Al o] E1 34 (Asynchronous generator functions) async def & A& A A2
T 7V yield B AFE5HA v 5 7] Al U @ o] ¥] 4 (asynchronous generator function) B¢
Ytk o8 &2 251 &84 815 7] o H ]E{ (asynchronous iterator) 2} 2| & & ]
&~9] utt] (body) & A 3 75}7] -'4 ) async for oAl AR Yt

AN K _\'ﬂ
4ol
ot o

B35 7] ol o]E 9] aiterator._ anext_ () HAEE TE3H o9 o EHE EE]]-%
<=, await & off yield o] S AFL w7k F b AFHUTh G2 Rl return B2
AP AY Lol T3 StopAsynclteration 9|9 &E 4o 7|11, v]5 7] o]E{F o] El =

wHakele 3o Bol £2elA Byt

W%} 8+<: (Built-in functions) U] 7 ?ZH\— AA =

C3 5 U th(wrapper). W7 39
|2 len() P math.sin( (math EE YA

gl
Quth 7 gtk Axke] A9

d

o =E
F2CEr °ﬂ o8 2FF Ut 55 87 A& AJERREES: _doc__ 25 AW A
oé EE‘_ = S None ‘?jHD]—,_name_% o] o] EYUTE _ _self  +=DNone o &
*é’ﬁ%qﬂr(?ﬂxl””/}" FES HAA L) __module_ 2,7 HoH BEY o] o] AL
& -7 None Yot

W o] A = (Built-in methods) ©] 21-2 AHA W7 gh49] th 2 BH YUt ool FAH QA 7}
o] QAR C o] AR = 7“21]‘2 Zta dsuth WA WA ES] o 2= alist.append ()
7} Q= alist = B 2E AR YU o] Ao, 54 7] AL AEZFE __self & alist
2 23" A2 AAF YL

& (Classes) Sene= Fe= %MDP o] AAEL B A M2 J2EAE e
g (factory) 2 F&3sh=tl, _ new_ () WA EZ=E A A Y (override) 3= Z 2 Pl A=
FEJFUE TE AAE__new () 2 ALGHI, IRk 02 A AAEAE Z7]3} 517

) __init () 2T ALHYTh

Q) AEl A (Class Instances) S| ~oA _ call () HIAEE Ao to 2 H
25 FHEZ s F A5 YTh

22
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25 (Modules) & &2 31}

iy
i)

0§ 2 RrE4r (> gr @ e © I iy Y njy o, Jm

°| o], import ® oY, importlib.

import_module () & A TE5E S Q= Az E A ~H o

g3 BEf MU B £ 372 250the] 94U

AAE BEoA B = T+ _globals oEfREZ AP, oJEFHE FxL:
m

ol g™y le] tigt 232 AP Yt & 59, 'x']z}ﬂ"w:}

2]
}__import__ <>§}4=
=

w
rlr
g
Q.
'_l
(@]
Q

H-
30

A< REe 273t AHSE 2= AAE % A dsUth(dd 27137 2 %8-
gloma)

AEZRE Y2 EEY o5 3¢ 94 YE AAFUTE A& Eo, mx = 1 & m.
_dict__["x"] = 13 ZFYTh

ug] o H (7] 7bsdh ol B RES: _ _name 2 EE o|FYUTH _doc_ & EEY
A B 9 AUt (Y2 % =) __annotations__ = EEQ vlfE

At #RH W o] o o] =
dEYAUL. dHzeHo A or ddd
ANEFHETL A5 A byt & 2ho] H2 ¥ (shared library) 2 5
259 A 3 eholBeg e =W ol AsE Ut

S5 ¢ 7] | olERRES: _dict_ = YMUIR 2FHE ZEY olF FYYT
2]

CPython implementation detail: CPython ©] =& H A\ g

B2 ollieis, BEo] A2 ol 2E 942 v

g g & BEAEA Y gAY E A J o] &5te 52 BES Fobrolof T
q

_WL
offt
o
[o
fu
ot
Au)
I‘I[‘ -
ox

o =2
(FH2 A A4 ZF=R). %ﬂi ﬁﬂﬂi-_ﬂ-?ﬂ-‘ﬂ
E FxE ol gy ge tist 232 ASF YLE A& 9, Cc.xEC
FEUY BRI AJEZREN Al oS W ES s 8sl+ o8 7FA F (hook) ©] A5
th). 747101]/‘1 HNEZRE o]Fo] AR ko™, o]E AL Ry
Huth o] Br Fejx HAML C3 WA= AA <A (method resolution order) & A-&-3t+=t, th&
F&ol e B AR Ro|: ‘Tho] ol 2 E (diamond)’ Als F+x27F EA = Sut2 A &
gyt ko] o] Ab§-3F= C3 MRO Y| Jﬂr??} F o AAM S W82 23wz FEHE FA https:
/ I'www.python.org/download/releases/2.3/mro/ o] A Zto}E 4= Q15 th

2y~ BB HE B2 (ZAAclT A 22 WAE AAE AAD g, _self_ ol
EelEzic ol daEe wAS AT Rt 2o e A ok, 26 A s
A7} AR Qe AR WBRUTE SA2RRY AL o2 RES_dict_ o A7d
A7 DA T E W b2 P o] t A g e £8lay) A U

e o2 GAUEE AN R, o ¥ FLE BE Fe)29 GA el S

o2 AAE B2 ALUAE FAFEZ (LS LAN L) 55D 5 AFUTHAE HAA

o o
m
i)
S
[
it
3
o))
3
|(D
flo

O,
-
Q

o] o] EY YT __module_ 2 ZA7ARYgH R
FE A= "J/‘% Heldurth; __bases_ &

e %E o ‘/}E‘r A E FAFYUSH __doc__
o 9l+=)__ annotations_

=
=

1=}
n

Ik e
iy
)
b
do, iy
o,

i
fd
m[u Ulﬂl

> > >
we ol o |
o, 4|
R
rlr flo k2 o

o, ol

=z o 1t
2
o
o

RS
o L
oY o O

> 3L

o
_0|L
(i, 4,

2

o
> s
oo

M = (m (m _>.i:Lf~ gy )

(e o 4o N W

l
&
>
T

(Class instances) S~ A2~EHA
iﬂ*H*LﬂHHﬂE¥§ﬂL 23
ZUth 234 o EZRES} BAH R

23 glom, S o= HER AA0] ASH UL vep AE e of
Aol G4, _self o]EREZ A2HAQ dAHA WAER WEE UL
o} Fe 2 WA A S 99 e 2] 418 A 3] 2214 Custom Classes)”
L. ZNEERH Q2 AEYREZIFH 2 __dict_ o AFA FAF FHAES
P o] ]2~ = H %“54 Sh7] Ado] Ut vhek Ze & o ER R ER WHE A o
}__getattr_ () MINEE 7HA W, 23] & WH5A17]7] 8] 2 WA EE SEFYTH
Qo AA = Aadzg GAUE BAT R, A3 S0 GAUE A=A
FZH AT setattr () oY _delattr () HIAEE 7FA W, AAEH A0
psE e 1 A EE 52 E,

Nlﬂ (".l..
= [

i
A,

L
(r >y rlr

o > dr >
> >
>,

o
I
o

2oy [m
Aril i
RO
rulm' [t

51:%

3.2.

kKl
N
ofls
X
olw

23
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o'l 53| FEY HAEES 7MW, FHl 2 JAaH 2= A} Al 1332 H& 4 st
ST A= olgE AAE HAAL

ST OEYRES: _dict_ = OEIRE MU YU _class__ £ J2W 2 I
quye,

VO A3 (14 AR FAA ST 59 2] £ G AL S G S Y A E v
o8 744 r)ro o] AFUT}: open ( 141% 34, os.popen (), os.fdopen () I 27 AA 9
makefile ( ]/HE (zﬂi, olnte A B EEo] A= TUE FLSo| L HAEE).
sys.stdin, sys.stdout, sys stderr = A EHEZYEY BE YUY, =8, 08l 2EZOoE X7
3td otd AAEYUTH 7 H2E RER A3 A io.TextI0Base 374 S0l ol F o=

e

QE o] 2 wE LT,
% (Internal types) < E] = 2] 87} R A2 8o B8 F5L 4870l =S P Ag =

ﬂEJA‘JlBHHV*Oﬂ/H oz A= wAdE ¢

(A% AT e 98] o] 714 AR e T

o)
A

F.E A (Code objects) T = A= vlo]|E R 7 5t H (byte-compiled) A 3 7153k slo] W Z =&
5

Ve, 2@ blolE 9= gta s BEULL 75 AR 9 T4 7“11] Zrll& Aol 74 Y5
o B4 A4 E B9 1% B2k (globale) (57 49T 25) & WAH O B2 94
DS A oA G comen) £ 2T 37 LTk 2718 AT §2 AN
A= o] YA A= AR FFUTH (A Al T AlAlE = ES UERY T
WU h. B9 AASHE B, 55 AR B WMol 1 b AdlEel e ol® B2 (44
Fe BEAeRE) 23 94 shauth

S5 97 A& oJEFREES: co_name & 59 ¢
| QAE G A QA ARGl S AAE
co_posonlyargcount &= ¢ 2] A{ ARE (7] E7ko]
YUYt} co_kwonlyargcount += 7| ¥ E AL QAAE (
9 =YYt} co_nlocals & 3‘—’%7}/\“{5}— A A
Uth co_varnames = A HE4 S o]l E& T 9=
2Uth; co_cellvars = EHH 4S5 o] IARoHE= A
Ut}; co_freevars = A-H ‘?ﬂ—r(free variables) £ 9] o] & &
THlE I E Y P A A2E YW= FAE YUtk co_consts &
HEHE S 2= FE2YYUTH co_names £ HIO|E I ETHAE = o]l ES B AEF
ZAYtl; co_filename < A= :’EE AZ35d9 o] &Y Yrt}; co_firstlineno
£ 959 3 WA E WS AU co_lnotab & Mol = TECIA ] A F We 2 B
9e EAdE ARG @AV A I EL Arzelee) £ s g ARIAA L)
o_stacksize = H Q3 ~Eo F7|YYUT} co_flags & AEZ B E O o8 &2 I (flag)
A%z ATDT g,

1= o] co_flags 2 93] Aolw o] Yauth: <7} 4 A4 95 X2
M85 = *arguments EHE AFR S B E 0x04 7} 1o] HU ) 999
= t'c of= 0] 7] 93l AH-§ k= **keywords ¥ H-& AHEBHH HIE 0x08 o] 19]

;HIE 0x20 < 7AYol 5 Y v A F Yth

Fx 715 A (from __future__ import division) £ Z= AR 7} EH 7|5 &
318 Al A ASHUT A=A E 7] 9 co_flags o) M EEE AS T T B4t
A division o] -/ 319 Aefoll A FH oA E o ¥ E 0x2000 o] AAFYth v E 0x10 3%
0x1000 & oAl W 2] spoj ol A AHES 5t

co_flags & & M| EE2 WF ARE-S 915 o o5 o] Jl5uTh
ek = AR 7} F4E JERATHYA, co_consts 9] A AR FE
T 2] 9k © ™ None YU Th

Y 7} 2]l (Frame objects) & 9 A2= A3 = l Xecutionframe)E L}E}»@qu}_ Ego] 2
Aol S 5 YT OFNE AN Q) 52 24 grE A2

ExQ7 AL oJERHES: f back L oA Eﬂ AL (EEAYFOR)S 7He] 7] AL o]
74] Aﬁu E|R=3 A=) None f_code £ o] ZH YoM AYP= = F= AA|; £_locals &= A
Mg 23] ohoH A8 H = HA U el £ globals &= A M S YT £ builtins
+= W74 (intrinsic) ] & E ol AF& % Utk £_last 23t vho] E I = W ¥ (instruction) <
Py
29

ABFUCGHEE AR vho = 7= ALl ‘H"i

[
=
2
é

p

[e)

incs

1

Wi

Ytl; co_argcount =
= 91 T Mgt
"?9‘/]‘;})4 N

o o

ro
5y

;O

i H ol
tn <

b S

kel

N
I rz
N
2
30,
Ir
O,
)
i
fri L
£
oot
ot Lo
T
RS

ol

g_,l‘
kY
Tt
L
3
P
©

¢

r,
~
il
fijo

12 4 4>
(i
A
=
o
H 2N

tlo i
1o
)
lll
)
re
R
T

3y oo
KL g
§2 Lo
r[r o
el

3
A
<
&

Q

O

lO

O

Q.

0]

ﬂd
)
il
2
[
N
N,
>
oo
o
rir

Q

il

0 Sde ol

i L
(3

= m?l_l

N rlo

g\l

ru[n

l

-,

b

v do
:.é

i N L

il
A
91

° 4y 2Agol At Ael

lr rlr E l“

rgr

5
.]
=)
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Accessing £_code raises an auditing event object.__getattr__ with arguments obj and
"f code".

EF 27 7M5 o]ERHEE: f_trace &, None o] o)y ®, T = 43 F9] o] o|HlER
A TE5E B AUTHERAN A AR TH. 2E oMEE 4 A 2 g WAY
Uth- f_trace_linesE& False® AAsH O] S H &3t 4 dHsyTh

FH8L f_trace_opcodesE TrueE A A st J ¥ = 5 I E (opcode) & o|HIE &
B AT S ool oA M B 18 S AR L g e Aol A
k2 Az E &2 FUT 5 AdFol s of Fch

f_lineno = Z e dA & AT JUTt— EF o] T4 (f_trace) ol A o] L& 29 T
Z2 Az tH (R 7HF vt =8 QoA o 7h5 3y th. U A= f lineno & 2 7] 98
HZ HHE TIE 5 JF5 YT (49 Set Next Statement).

z 89 AR & S7HA mAEE AdF Yot

frame.clear ()

ol HAEE Zg do] F A My e BE R E A AT E3F, wheF = Y
o] Zilﬁi‘ﬂo]ﬂ"ﬂ %3td, Ay g o] 8 71 3 53 Y th(finalize). o] 22 Z & o AA 7} A=A
Pz S A E%é FUTHAE 501, o2 & Folr EFojallg 3 A8
Nkl ZV“‘”IH).

ek g o] d A A3 F o] RuntimeError o8] 7} T2y g o},
WA 340 371

E #|o] A9 A A (Traceback objects) E @] o]l AR = of| 9o A8 Edo|AE Ve UL EF

ojaw) AR = o] 7F AT uff TS A "’,types.TracebackType%iéﬁﬂ/ﬂ PYAH S
ERESFE dSUG
AH o2 hEolX Edlo|amo] A9, o9 27§ ZrotA] A3 28 S 72 o, 72+t

727 @A it F R Ed o] 2nl o ghof] Eo]aw) AR E ”?J@H“Jr ol 2] A 2] 7]l Egi
Eeﬂ o]i\_E’—_ _Li_j_aJ o] }\]__9_51-/\ 01/\1/]14_ (l‘i) = /Kﬂ/‘\ii_ 2}z ) sys.exc_info ()
FZY A HA ol 3l o929 _ _traceback_ JEZRERZ ANAT

22O AES A 7| E AFA G A, 2" EFolasRF ol AEYHOR (K]
A 29 Oﬂ) Z9F Y Bk Az B g7t 3} d o)W, sys.last_traceback & &
A& Zpol| Al Al s g T

WA Ao R AE 2 o] 2
Edlo]ag YA of SH=AE

E 7T =) HTE HD},tb lasti A 33}
of| 2] 7} except A O]L]—ﬁnally O] = try B A ;l’

ul

)

E5 7] AL AJEZHES: tb_frame 2 & tA o 1
H

'5}

™ 2] (last instruction) -2 Z & 2 ;q] J=uHEE 4 9

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

E4 27 715 AJERHE: tb_next + &8 EF o)A g ©HA (oL 7 LA =

.

LIk 3701]*1 ‘*‘ t Edlolaw A oAl gho] A YA H R AA-FAE UE S
Ao 7]E JAL- 29 th_next A EFEE UAT F Jd5UHh

12 ﬂ‘.ﬂl(SllceobJectS) Setolx AR getitem () MINEE AT Setol2E UER

a}o
Uth W& ¢ slice() ERIE T O‘E‘/ID}

EL 97 AL 01 2| HEE: start = 3}3H(lower bound) Y Y T}; stop 2 4F3H(upper bound)
J‘JE} step < 2F g Ytt; 7‘%%" kg A9 None JUTH o] AEZHEELS d99
ol B 4 gk

Sehols A= shube] M =S Al gy

FAZ 25
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slice.indices (self, length)
o) Wl A= BhLe] A2 912} length & WoA] kol 2 A 7} 2ol length 91 Al AL
AZH AL W 2 Sl st BEE ALFUTHE Al i AR 8D FES =
HEF Ut} o) AEL 247 start & stop A B 29}, step == S o] 20 A E 2)o] & (stride)
Aolduth ASFH JAY HAE HA G A A2 A Sefo| 2o 2o g
SR

2 €] g ] A = 2 4] (Static method objects) ~EJE WA= A A= oA A3t g4 AR S A=
AAZ A&st= FF S A o= S AT Uh 288 A= Aa= o2 4o AA,
HE AR ALY HAEE %H’Q‘Jr/} 2E Y WA ET S Ay S A dAH AR BE
AT uf AR AAZ s+ A2 8N Jd AA A, g2 ofd HEs 485X
°}° AR AU S8 AAll= 28 E s, 28 E WA= AR AAl = ZeE o] obd Yt
QEHEJ HAE A= W staticmethod () AAAAE 95Ut

=R Uﬂ/ﬂ‘: 74 | (Class method objects) ~EJE WA= AR A, FehA wAE A A tp2
AAE e, 22 S JAAHAZ HE I AR E A= Ao H3kE FYth
a8 23] A ZFH: 2 WA= AA 7 52k Ao tis A= 9] “ARSAF A 9 “ﬂ/ﬂE(USCr-
defined methods)” o] Al A g5 Uch 2 HAE A= W& classmethod () BAAE

R

<
33 B4 A= o] BE
st SHY B MASES BTN S TH (1% Ao AL o]} Sebol T 2
2) ol &3l Al ZtE = oW AAES TET 5 A Uth o] A o] ALk W =Y (operator overloading) |
8 9ol s) § 2, Fel sk Qlois) AR ) A7) A 5He AP+ g gl
A% Sol, FAN2Tgeliten () o|2he ol 8o MAEE LS, x 7} o o2l QlaE
x[1] & o type (x) .__getiten_ (x, i) %ESFULL A 48 A9 5, xm?&uﬂfﬂz
7Y A G A AL E oYUt (E-F AttributeError U TypeError).
S5 WA EE None & & A= A2 8T Aato] AlgH A et A2 7 AUt A& , THoF

a7t iter () ENone 22 HAAFHE, FEP s olE g Eo] ol dytt wplA o] ?liEdioﬂ
iter () & £&3}H TypeError 7}%*‘“?}% (__getitem () SO ® A|EF}A] U Th)’

e sk Aol Lol H e £5AW FUsHE Ao
= Sl o1 AL A HEEE A AR ex & E4E 5 AS UL e
‘?}%B}ﬂéé EE SR REE EEEELNCE 2717) o= W3C#] Document Object Model

3.3.1 7|2 A el AAE]u}o]A o] A

object._ _new__ cls[

D
Sl ool AXEAE WET) A EEA _new () & 2HE WA= (1)

AATA Gohe e SUY B2 AT A, A 0 92 D EAD o e Seho)
Agg Yk Uz °1Z}%% Xﬂ AR (EFEH2ETZ2)AN AL AEdYUth _new () 9
HEEE gk A AR A’ o) o] of FuTh(HF cls o] A" ).

drbA 2l :rLfﬂ— super () .__new__(cls[, ...]) ) ol AETAAES A= PHO R 75
ﬁiﬂé«l _new__ () EEZEHNAAAMN A2EHAE ‘i% So, 287 Aol 28 A S 7
If _ _new__ () is invoked during object construction and it returns an instance of cIs, then the new instance’
s___init__ () method will be invoked like __init__ (self[, ...]),where self is the new instance

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

Bhek  new () Zhes O A2RAE EHFA GO, A AR init () £ EEFHA
o) T;}-
AE =] .

2 hash_ (),__iter (), _reversed (), __contains__ () HWIAEEo] o]H A

o
°
AL UTH 2 ASE o A3 TypeError & 4.2 7] X9k T4 None o] 28 o] oftm g 73 AW )
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__new__ ()= —,—E% W3 (int, str, tuple T} Z-2) o] JH Fef A7 A2E A FAAS AXAEupo| =S
S % S ol LB U 3 ALS A 42 Hep 2o 2ol A 2o AL A2 e vfol 23]
S19) A= A8 H U ek
object._init_(self[, ]
(__new__() o o&f) A2t 5013 Fof], A W TE A A EF7] Ao SEFH T
AAEL Zejn AAA Ao ATH ASYUTh wobwlo] s ZehAsh_inic () WA
4

EE R dTE, B ZP2e  inic. () WIAEE, Jvd, < o o A Wl o] Zef7t

AR e B ro| Srh=Al 27382 S48 57 A5 BA AL 520l of Ttk of &
=9]:super().__init_ ([args...]).
AAE Hesd __new () & init () ZFFHES}AL JLBR (_new () € W,
__init_ () & 37L& A2Eulo] =3 init__ () 7}None ]9 9] gt& T A
YA kol TypeError & Yo th

object.__del_ (self)
Q1 2TE Aot sk ) 7] A Aol EEH L) sholdetol 4 i (A A3 sl ek B Yok
ghek ol ZFE ATt del () HINEE ZA JTid } ZeYP20  del () HIAELE,
Qo % o] ST, QA B o] A o] & Zef 7] A A o 2 e A AelA Al e 7] S1al, BAI A
O g2 ol FH Y HAEE TS oF T

(AR A = FAH) _del () MIAEE Axd ol i 2 F2
2ol HAE AN D £ ATk AT AA 2@ et w7
_del__()°l FWAR TE2DAE A wE oF U @A CP

S
Az B7t T8 of obF golfle AAEAN tHalAs __del () WA EY TF0] HAFHA
AFUTH
F3: del x E AP x._del_ () EZTEFX z 34

o}
1o
(reference count) = 3Lt A 7122, FHoll Y= AL x 9 3

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

o X7

Bil: _del () o] ZEHE BAAT AZ
BAE I, Ao sys.stderr 2 A7t EEE Y

. ()2 (Y «M 2 EA) dojeo] T AYE = S TEE 5 AF UL
del () O] H& Aol AUYTE E2 AYS TS, del () S AY3}
71 98] S HE Z=7F AL o] AA Y-S - oz WA e o whd 4= QU Tth
e del ()2 QdHzHEZETu AP sk AAH o2 AN G oF 3}

A AE(E BE ) ol 5] 23 7 one 0.2 445 31E & A1, Sho)
e ol go) site] WER Aol Ao AR e A AN SR BA AADE B
TPt ol AL, vhoF 1 Ao AR So) 07 ohE B2 A A QT

WA SR 4o, AEE D BEEo) Gorln s 45l st 6w gl B 4
94T
object.__repr__ (self)
repr () W @40l ool B2 o] AR 9] 842 9l (official)” A D EHE A Th woF
ST, ol A e B (AT B o] Fol A u)) e e AAE AL BE 5 It LUE ol
A BAAAY Rolof Ut FsohA errhe, <. . . 2R Ao Jele) EALE B2 of

3.3.
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FUTh WE e WEA BAGo|ofof Fuith M FAAA st () Qo] __repr () @

Ao e, _repr ()& 3 2ea A2EAY 6§42 <l (nformaly” # A E o] 272

W) A58 5 %L

o7 wﬂoﬂ A7) W], B o] FH AHE G RE A @A e Aol FLFUTh
object.__str__ (self)

str(object) 2t W% format (), print () o &8} T=F o] A4 ¢] “u] Y A A 2 (informal)”

EE 7 EA 94 7 EAE 28 S AU oh ke ghe W EA] F A A of oF F T

ol MM EE _ str_ () o] ZHlE TolH E?ﬂ@‘% =8 E Zolgt 7]“13%1 %= the HollA

object. _repr () I} HFUTh ¥ A5t

W4 object o H B AR PRE object.  repr () & 5T n}.
object.__bytes__ (self)

bytes o] ]3] &= o] AA 9| o] ED AL AT UTE W P& WhEA] bytes A A o of

‘/\
3
s

R
r:i
rsﬁ
=]
ok
i)
>
Oko
e
ol

30,

oy
L
i

format 0 LH%T?Q'fF— ]—‘?ﬂ, 2 B4 2 ¥ E (formatted string literals) ] A4+ str.
format () HA =] ﬂﬁﬁ ST=Ho], AA Y “xUlH” FAE 2= Tr=ol WU T} format_spec

A 87HE2W FHES 5&@*’}% AL AUt format_spec AR S| A& format__ ()
S FEE Yol dE o, R S as 2uiE S WEFPE S =z H PSFA, vl
R F4 BHS AU

£ vl ol i8] Al = formatspec £ F16HH U T

HE3E g2 W= A] E 24 o] of oF T

WA 34004 HA: object o _format__ WA= ZAZ, W1 FAHo] obd AA7 AL
TypeError S WA A ZA U Th

WA 3704 WA: o)A object._ format__ (x, '') = format (str(self), '') 7} o}y
ghstr(x) & FFHYCH

object.__1t__ (self, other)

object.__le__ (self, other)

object.__eq__ (self, other)

object.__ne__ (self, other)

object.__gt__ (self, other)

object.__ge__ (self, other)
O] AT L 49 “EH 3 H]_T;L(rich comparison)” M A = ¢ U t}.
Ae okt ﬂgqu}: x<y Tx._ 1t (y) E2EF¥Uth x<=y &
)

Uth x==y £ x.__eq_ (y) EEZEFYth x!=y & x._ne__(y

_gt__(y ) E%ﬂ"/]"/}, x>= y{;_‘- .__ge_ (y) 323Ut

FHR v A EE= TR "5]’ Ao] ol zlof A S AAHS L THA] = F$ U A} (singleton)
NotImplemented & eiﬂ T AsUHh ﬂrfiﬂ 4 AR A H I E False \/}True 2 =8&Urh
ShA| R, ©] Uﬂ/ﬂ‘: = old 39 7‘°l7d EHE M%qc},z?ﬂ A B2 A AR}F7}F =2) 29l (Boolean
context) (| & if 2o 2A) oA }\]——Q-E]Eﬂ oW Axto] 2 AR L uloratr] 9] zhol ol

bool () = ﬁ:%zm =

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

AeF Bl AAAE ADSa P e A= 8
Fet 2 7R F s8] _hash__ () o &S Edof |}

F 9le sl Al 7hs AAE e 2
<
=]

o] A =S ﬂhﬂ( He AAE= Owg A AR kA k@ 2H A7} A A uf) AMRE =)
ﬁﬂﬁ WAL =z glsych dide] 1t () & gt () EARY FHAI A4 Yd
_le_ () E}_ge_() =AZYFAZS AU _eqg ()2 ne () =AZYFHAFS
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AU T et 5 AR AR ohe Fol T, 2 2W T AAe] Po] AW 7 ALAe Yo
ADHAAAME FHaH, L2 FA42e] F A8 Wi o] S 7t =5Uth 2184 9kod
A4 7 ALY HA =7 e 7 =5 U 7 A B Sl 4 (virtual subclassing) & 112 % A
syt
object.__hash___ (self)

W7 & hash () 9} set, frozenset, dict & 22 A3 A A9 Hrfo] T st ALtol| A T2
Huch 7hash7() = ATE sdFr U 2ot v uy = AR Fo] 22 WA Zh= 7HA oF
= e Rl 3-7‘%“45}. AA L] vl AHgH = AR %%% T, 1 FEY AR

AgozH s ANES At AL AP o2 50

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

Z3: hash()  AA 7} A3 _hash () WIAE7 B8 FE 2 Py_ssize_t o A7 2
A2 U th (truncate). ©] A-& HE 64-bit W E o] A= 8u}o] E 11, 32-bit W E 0| A = 4d}o] E YUt}
ek AR} _hash_ () 7}HE o H]E A& Zte W EE Abolol| A A AFS-5] of oF STt
2E A AR UEECI A9 E& AN oF T o] §7 31 48 FWL pychon —c "import
sys; print (sys .hash_lnfo.width) v ol

WeFFHATt_eq () & BA oW _hasn () A A8 5A Wolof gtk gt
_eq () BAARAT™ _nash () T ASHA Frohd, 179 ARUAE A A B
Aol S 5 YT BekFel A7 Y AN E AT U3 _cq () B pATTY,
hacn () 20 wotok sk, 1A s A9 A58 Teel 712 A gtol Brlel s
27543 917) w2 AU Th(RHeF A RIS 3 A ghol W sHE, 229 34| ¥ 2 (hash bucket) o 17
=)

A2 Z e FAlas VIR ACR  eqg () & _hash (

(Z}7] A4S Al &) star) ZA] odthar v _’ﬂﬂ x.__hash_ () € &

duf x is y 2 hash(x) == hash(y) 7} SA AFZE ¢+ J== gy}
_eq_ () EAMNARYSIAL__hash () ERZYIA FE=F:WAr=_ _hash () 7FNone L2 A
HUth 29 hash () WA E7None o|H, FE A AAAEHAE 22 IO A FES L
O A= ) TypeError & € 27|13, isinstance (obj, collections.abc.Hashable)
Z AAE o sjA] 7Hs kA thal EukE X F Y th

W eq () EARYT = FUHAVIRE AR RE _ hash () o FEE ER A
i 1E1 E]Eic‘)ﬂ A PGA B o2 o]BA A A Fo]oF 3L th: _ hash = <ParentClass>.
_ _hash

F__eq () EARYSA g a7t A AES
one & Z ok FUth A hash () & A9
$+ isinstance (obj, collections.abc.Hashable

ok,

lo rﬂa

o
r°" o
]—J

=

Ao Ze~ Ao _hash__
| 2 4 TypeError & 4o 7]&=

% % ] A 75 et =& XLE o] A]

oy I 2
o=z |

. 71EH o= st bytes AAES] _ _hash. () F2AST Y FFHFLE2“EE
(salted)” 3k é‘% ok g shol W 2 M Yol A= WshA e e E FAH

] 2 dict 4+ Y 2] & &2 A A% (worst case performance), O(n"2) B3 =, & &-8-3}7) -ﬂsﬁ =9
A ’HE”?} Q] & oj] 9] 3} AJH] A A X (denial-of-service) 32 of] T 3+ W] E A F3H7] Y3k B I
o}, A 8E U8 http://www.ocert.org/advisories/ocert-2011-003.html o] 154 T}

AN g WAL Aakel olel ol A S Ao FFL FUTh o] A2 o] 2ol tha] oW HAE
B}A] ?%G‘%DH 2] 11 K5 32-bit £} 64-bit Y E ALo] o A & ThHF L TH).

PYTHONHASHSEED & I3t Al L

A 33004 WA s A] e B VIR A o2 S E UL

33. S HAEolFE 29
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object.__bool__ (self)
=27k AAS W A4t bool () FE S A T=H Utk False U True & S8 F oF T, o]
A BOISA e 39, BT o] QB den () o] 52 o], kel 0 o] ST HO2
AAFUTE Bk e 27t len () F__bool () BT A5A Gerhe, BE dadar
Fow AR

3.3.2 o]ETHE AN A HAEulo|Ao] A

FHA A2E A A EGF Z2(¢17], 4571, x.name & AHAI8H7]) 9] )& WA 57] A8l ok

Firt el Pty

object.__getattr___ (self, name)
7|5 oJEZHE WA A7} AttributeError & A# & o) TEFH U T} (name 0] AAEHA o
EZHE = self o Fd 2 EF o Y= JJEZREV} ol etA] _ getattribute_ () 7F
AttrlbuteError =3 ‘?:_127] Ak name ZZHE]Q] _ _get_ () ©] AttributeError & goZ
o). o] HIAEE (AAHE) ] EZHE S W35t AU attributeError o9& 4o Aot

AulH ol v AYZ S 55 S EAREA VAR getacer () o] EEF A ol 730k
“‘\JD}(OW% __getattr_ () 3} __setattr_ () 7t = A dYeh. o] FA =
olfE g uEo7|E S, TFA A GO getattr () 7ZFA2d2Q TrE o]JERH
o A ol f7 Ol G Aol Ao W B8, o) g dnwn
CEFHE H }% velol BA ef= o2 (Al 12ss e A Ysyth &g Aol <l
AN 248 5

EJI

e = FUTh A ERE ANAE ”Xﬂi 3}7‘4 O] Z 23 o gl A& off ol
Uex=_ getattribute__ () oA tbE Yt}

object.__getattribute__ (self, name)
SR RJAAH2Y AJERE AA2E FHS7] 8] 24 flo] =3
27} __getattr__ () = A £+ H3HA, tribute__ () 7} %
AttributeError & 407X 9= o)A _ getanr = TEH A
HEQ (A49) S S8 F A} AttributeError o9 &

Al F31 A} 7 (infinite recursion) 7} WA = A2 2] Y&, F3L
Aot fsf 22 ol 59 Wlojx Zef2o WA=EE TEdof FUth o & £9], object.
__getattribute_ (self, name).

e o} EHol g Bl OB A 520 AHE S5 MAES FRoE Aol
oV HAES ANA & 4 Agith AT UL 55 w4 = 23] o 4 U

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

object.__setattr__ (self, name, value)
JETHE glo] NED wl 52HUTh ARAA A AYEE AxB2 GH Yo 2L A
E o

ol 2) Ao o] Ao] 52 H T name & o= 2 BE o] £ 0], value = A0 th 522

FAGIRR A=
__setattr__ () oA 92EA o]zrﬂ%EOH gl & o=, 22 o5 Wola FE Y
HAEE TE&3oFgUr) o & 50 object._ _setattr_ (self, name, value)

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

object.__delattr__ (self, name)
__setattr__ () }HIRSA T ] ERES th Yst= thalol] AAIFUTE o] A2 del obj.
name o 24 o] €8] 7} 9l 2% ol vk @ of oF Tk,

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

object.__dir__ (self)

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

AN
>,
=)
[>
it
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B2E A EHE JA A A 2B uto]A o] A

4% 0% _getattr_ 3} _dir ¥ BE JEHES e A2 A8A Ao s ul A
8 S5 YSULh BE £F9 _getattr_ @4t 3119 AAR ofEeHES o 5L Wol
A AR e B 57 AttributeError & WA Aok FUTh WA 23 (5 object.

_getattrlbute NE EF JEZHHEVEE AA oA AT A ¢¢oW, AttributeError &
©7]7] Mol BE __dict__ oA __getattr__ & AL FAHY, JEGHE o]Fo0=7 1

G2 sEon AFE Eeg

_dir_ 3+ °1X}E WE2) k31 RENA HE T 4 e ol5& HEHE ALY A - A E S8 F oF

Uk EA18t, o] g RE S EE dir () ANS AFYFYh

2E 5 (E E]‘ﬁ]‘E AA, Z2E 5)& B} A 3151'7“ A2 AJoste W, 2 E AAL] _ class_

oJE2]REE types.ModuleType 9 A B FeAE AT 5 dFUTh A& %%.

import sys
from types import ModuleType

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

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

FH3: 25 getattr_ AL EE_ class_ A2 AEFHE AN FTEFE AR = 23] o
AEFS v HYUTH-2E AGol tigt I H A AN AN(RE U T 23t AN 0] AY ZEL A
gAygef tist 2 & AX A E LA G5yt

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

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

d
-
o

U

Yazge Tdsy

_4

Hgel £ HES L WA E A Foh () A3 Y descriior) S 2) ) 2B AT 45
(owner) 2e) 220 52T vk ASAUCHHAZAE £ 244 2 mAJQAﬁa41T¢EwAZ
SLC1S] ST ol Shofof TLIEh), oIeS] o] A, o] 2 o] E & ol £el AR A FAAG aior
o 712 AHEH 3 Yt o ED RES A LT

object.__get__ (self, instance, owner=None)

AR A2 (FUL B RE A 2) 1} 2 Feh o] AR (ALHL O EYRE 4 2)
o o= REg Asteln @ w £ R A9E owner ARFE 254 e 2Py ok wreo
instance = AE S| HE Z2 7} dojual gl Adx"d a0 AL, A E- R E 7 owner & 53 AN~
== 4% None U th.
ol YA EE= AE AJEZHE S S35 AV AttributeError 98 & 4O F of T}
PEP 252 get_ ()°] st F 71 QRS 2t= S8 Bolgtn A ATt} o] 249
W3 O2Ige = o] BAE AQFU T T}, AR A RO = F A4S BRE @ FalE
Hdaa g7t de 5 Asyth stold A8 getattribute () T B R FHA 9 HA
glol B4 ¥ QA8 BT Atk
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object.__set__ (self, instance, value)
AFAZF 2 JAXE X instance ] A EZFEE A Fhvalue 2 A H T v T Yth
_set__()olW} __delete ()& F7ttd 2T HH FP o] “HolH Y2 HH (data
descriptor)” 2 W F ol -FJ 3t Al 2. A & W &2 AT HE S =517 5 FRFAAIL

object.__delete__ (self, instance)
2FA W29 AXE X nstance &) AEZHEE AT w] S=H YT

object.__set_name__ (self, owner, name)

22 22 owner 7 A v &P Ut o] U HE 7 name ofl th = S5 Ut

Z3: _ set_name ()2 type AR dEZ BEAZOZUSEEHEZ, 27 AA o]T
Ozage st 2elsel 218 W 4GS v W w WAL R 52T L2} gt
class A:
pass
descr = custom_descriptor ()
A.attr = descr
descr.__set_name__ (A, 'attr')
o ARG WG 2ol AR TS S BAFAAL.
WA 3.69 F7}.
oJEZHE _ objclass__ = inspect EE9] 93] o] AA 7} Ao H & E A= Ao 3

AP Uth(o] = A 83 23 }‘?ﬂ A ZP ol HES] AYPATH ?lEE/\—ﬂ]ﬁ(lntrospection)%
A 5 %175‘4‘3}) ZHEY A9, A AR A Axpell, Fol X F(E= A B Fe2) 9 JAXHATLT]

%gq T} (o & Eo], CPython & C& A A 4% A %L v A = (unbound
gych.

e AY eTEE 7 2
method) ©]] ©] Oi_E]q‘E'rEE

mz —1>

A3 gdE &3]
dutA o g2, tyA~3 JE & “A e 5 2 (binding behavior)” & 7}73 AR AEZHEAULE olE R
E A7 YA2TYE Z 2 EF (descriptor protocol) & WA EEo &3] AL B ULk ger (),

__set_ (), _delete_ ().l MNES F = 7@4301 Jod, Hgaa e et 5 Ut

OJERHE AN 22 71%5&“’ ﬂzﬂ«l g dEHEES 9 1 A A = Ayt
& Eoja.x=a._dict_ ['x'] oA AZSA type (a )._dlct_ 'x'] & AA type(a) 9
el 222 A2 | 1*’?41 %%747# 7= 949 éﬂi%”ﬁﬂv}.

g

a8y, ek 23S ghol a3y NEFE TS AA Y, sto]xL 7|2 T2 tiAlol A3 Y EH
HAEE i%%‘-’F AFULE $AEH BEY o= A odA o] do] dojy=Al+ oJH YA2THH
HAE7L GoE o] g o Ao 2 5EF =4 et U

23 Pe 29 A1&- S 23 (binding) YU TH a. x. B A AAFE o] 2FE =X+ a o wet o5 Y
t}:

A 32 7}%‘ HASAME MG E AMEEH = T2 A A Z =7 U ATHE A E A H ST

A2 AR A A ?liﬁi"ﬂ A%std, a.x £ old T2 WEAF YT type(a).

_dict_ ['x'].__get_ (a, type(a)).

ZHP2 A S H 2o 2T Aax £ ol TEE HIAFPY: A._ dict_ ['x'].
__get__ (None, A).

Superﬂ"?} super 9 AA~EH o A85HH, A% super (B, obj).m() 2obj._ _class_ _._ mro__

£ A A B UHE Thol he w02 el s a § 2L Fol o YA D2a Y E BE T
A._dlct_['m ].__get__ (obj, obj.__class__).

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

g}o] W M A & (staticmethod () & classmethod () &
Urth o] wj-Zof], A" A=A EE AZE YA H o
2 gEJAHAEH] = HE TS IS T UES
property () &+ dlolH taagez AP Yt} o]
2S5 HAT 5 gFUth

2 5o A) = Wl o Bl D AT R E 2 7 A
S YT AL A ArE AT e

sy

'T‘_—oﬂ) ?_.

fy bl

2 2

[>

HE =2 5 E (property) o] 5

__slots___

slots_ @ (Z2AYAD) AlolE WS WAA LT AASIL(_stors_ o] WA AL AATAL 2
RREEH EHDA] ke __dicr_ & weakref S AFT F JEE Fh
_dict__ S AT oo njud dotE = S AT T AFULE JEYRE 23 SEE IA NAT
T AsYth
object.__slots__
o] FEl o= A aE 20 o3 AR FH &=
TAEY Al Ea7t g2 & Adsuth _slors__
28 xulct dict &} weakref 7 o]

o _slots_ 7t RQEZUNAE AT U, A2E2S] _ dicr 2} weakref _ AAEBHE= 3 AloH

o _dict_ WFT7LYOBR JAAEANE slots_ oo YEHA 2 M AFE AT S+ JAFUTH
UgsE A g weygor g Ysteln 8 AttributeError S o Uth vk 54 0 g A)
HE N Yshes Aol Badtohd, _slors. AA £AE AlF2e] '__dict_ ' & F7HEUH

o A2RAanteh weakref W7 ReB R, slots & Ao vhe Flae Ao 2o hE oS
F % (weak reference) S A9 3HA] b5 U th whef oFgk Fx Aol Bosthd, slors AAL &
D A|F 2ol '__weakref_ ' & F7FEHY T

o _slots__ =74 o]E2uith fAaYHE gte s Ao g s 24 AP YT~
AYE LdE7)). APAoF FEPAEFHEL  gos. 2 AW AAEA HMLES 93
NEFE AT EHoz AEE F s Ut S oEfREE HaaHH Hde Fa&R
gyt

_slors__ A0 Q3 G+ T70] o SR A Ut FEZFAAS __slots__
2 A2 FEfj ol AlFg Ut A R A4 A B F e AT A slots__ (AR FI7HE = WP E T
2| oF FUth & Ao 3HA] F=thA __dict 2} weakref & ZEA FUTH

Sejasb o) s FU 2 sors_ o D o] 5 2L ol F MEE slors_ o AAGTHH,
W02 el art A WS L AA AT S Gt FE A BUCH o) A S A2 I AaYHE
A4 233t Ao 9 Th. o AL Z2 e Folw A o e = HhA Buich w el
o1 WA 5] A% AA7E 2748 AU ek

int, bytes, tupled} Z-2 “7}H 2 o] (valiable-length)” o] W H &S Al st FH oA = 24
Ql_ slots__ T A AP YT

o _slotrs__ o= EAE o199 oHHES UAT 5 dF UL MFHE GA AL 5 A5 3
2 gk, m o], ZF 7)o 33t el Yurt Hojd 4= dH Ut
e FEHAATL __slots__ & 2= AW class__ T Yol 2T
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e SES AL EAYH RE FH2ES T ASET F A A U RREUG SR O =E ks
A | ELREE /14 - UG LITHIEE Mo AEL W SEE Aok FLTh - o o] 7] W
TypeError & 4o 34t}

o OB & OB} 7} _slots_ o] AHRE ™
_slots__ o]Eg]HE X ¥l o] d| o]

7} o e # o] B 9] Zhol| thal tl 22 Y E 7} WS o AU Th 2,
87 gtk

3.3.3 ZEl2 A A 2Eulo]A o] A

a7 E FHAE AASTE o, 1 ZNAY _init_subclass__ 7Y SEH UTE o] FHOE, AH Z
o] TS HASE FH2E 25 o] 7t UL od 5+ FH2 d Iz o HE 2R
3l Ao JFUTh A FHA d A olH = 15 AME s 5 Fe o Z§3HA ul,
__init_subclass__ 9502 I HAEE AHost= S 29 v B Fel2 T A F&g

classmethod object.__init_subclass__ (cls)
ol A EE X FHAY AR FHaTt B dinttt SEF Uth ds & A A2 S
2quth whof AREARI JIARHA HAER R, o] I EE FAACR FYHP2VAER
EEE-IRLCY

M ZF 2o A 7Y QAEL B Zg A9  init _subclass =2 AEdFH Yt}
__init_subclass__ & A& Ste o2 ST T84S A&, 283 7|9 QA==
AR o o2 AES wo)lx oz Adsof FUth o] & 4]t}

class Philosopher:
def __ _init_subclass__(cls, /, default_name, **kwargs):
super () .__init_subclass__ (**kwargs)
cls.default_name = default_name

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

718 738 object.__init_subclass__ += o}F A% 31X A0k QA7 28 F o] SE2FH Y

o 9] & LAY

FH1u: WE ZUY 2 I E metaclass + UYHA & Ao ) 28|53, init_subclass__
2 AGE A dsUh AA wE ZHa (A FA IE gAlo) & type (cls) B2 AT 4
91Ut}

A Y

W2 3.600 71

v el Sef A

NEHO, Bohat type () & BN BE YU o242 vt A o] F0oIA A8 1,
W o] 52 type (name, bases, namespace) 2] A3} X F 3o

ZPAEUNEEAAL ZYPA A Zo|metaclass 7| Y E <

2= P AE ASToaN AAEuto|2E 4 g5t TS oo A, MyClass 9} MySubclass
£ 25 Meta 9 a8 Ad YT

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass
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Zefs ool A A H T 7|9 E AAEL ofefjoll A AHE = REWE ZHH2 ANER ATH YTh
S Rt A o, 33 22 dAVE F g vTh:

* MRO &=o] 2A4g Ut}

« A e Fef a7 2 g Uth

o 2 o] F Tl ExlgYTH

S22 o] thehb wlo] 2 F o2 7 type o A28 27} obd 49, A7 oA _mro_entries__
WAEE AAFY . AW, Aol Wols IR £2P Utk of WAL o Wolx o Alo] A8
Zejng RES Aok FLith FEL Moj9e 5 dFUth o] S Aeh Wolat FAF UL

CELE S PR

CEE EEEELE EET PESNCES.
« o]0} WA A S e} ZE) A% A gh
- AR e Fehart AFH L, TR0 type() o AxHXA b o, 24 e L2
g g eh
s type () o A2A2T BAR WE FH2E oA AL, Wol 27t B oW, /g el
s} v et Z e 27k AHgg U o
4 wro] A vE 2ot dAAoR 4R v 22 Q) 9 AAH RE Woa Fea
S ve S 2T (F, type (cls)) FIA AHGUTh 713 @ol P He Feh At o] 5 BT
A8 B3] (subtype) 9 L] oF. FHOF o - A o] 2 AS WESA FATHE, 2o~ )& Typenrror &
447w A5 g o,

2oz o) B2 2uI8)
Aot A 23 ﬂ]ﬂ%ﬂiﬂ*—‘.‘?—iﬂ W, Fefx o] 5 FZte] Eujg Ut wek e F A7t _prepare
o]EZ]|HEE 7} X ¥, namespace = metaclass._ prepare__(name, bases, **kwds) Z2 24l

o7 s=y ‘JDP( 744 719 = QA7 Jopbd S A oo 2 AYUh. _ prepare_ HINEE
classmethod () & F&EoJoF FUth _ prepare_ ol o3l 9tgtH o] & FH2 _ new_ o A&
Ak HE %?41& AA7F s A wf o] & F 7ol Z-dictol BAE YTh

BHOF vt e 2o) _prepare_ ol EPREV Glohd, Fel o B W A Y viBoR 2

713 Yt
o 17
PEP 3115 - 5}0] 81 3000 of| 4] ] W€l e~ _ prepare_ o1& ¥#7F2 =dWF Ut
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Ze)2 whe) A3
ZHY 2 vt = (=) exec (body, globals (), namespace) o] A

(U

dalE Ytk ddbE 2l exec ()
T=3 —rﬂ Aol L FaAa Ao 7t T U Fol A o] Fo] A ulf o 3] A 33 (lexical scoping) ©] e
v (EEYAEES 284 = SP@FL AR} ] AT 2o Qe O] FES FRIEE FF i

Ik

el Yook B ol d ol 2ot MRS, Selo ol d BeE g
25 QuUrh 2a2 We e dadag 2 WA= R
2 A A A e AN A BAA SR R Am e ciace | 4

o,

pats

(

SF &

d

se 2o
W ol
%2 S of

=

I

I

= AA e

l

Aok Fe 2 o & Brbe] Zehs ul]E AR Fo A ANAY, Fe)2 A
RSO U Th(I 7)ol A A ke = 27hH Q) A9 = AAES

bases, namespace, **kwds) 2 =3

__prepare__ o AZH AEH ZHYLH
o] ;A A= super () o AAE FA = A F2H = AU __class__ + FH 2 vt Y
HAEE S o= 6P1)rﬂ¥+ class__ U super  F2T 3¢ A odelof] o shso] A= FA A
2 A (closure) FZ YUt o] A2 A2 gl= FE S super () 7F o3 233 7|Hte g S| Y=
e FHAE ZntEA ZE = JEE Fuch vbdof dA T2 AFSE S AU A2 A+ A

E2agd 3 A AR 71254 ARE .

CPython implementation detail: CPython 3.6 ©] oA, _ class__ Al (cel) 2
__classcell  JdE&Z WE S AUl ek Z)8cid, o] A
2713}5 7] 93 type._ new_ 3E7MA AL A AxE o oF g ). ] A s
o| ] .= RuntimeError & o]o] & A Jch

712 ve FH; A type S AT WL th 2 e S A7 A type.__new_ £ ZET W, FH
AN E e Fof, th-23 22 F719] A e upo]Alo] A ©A 7} A3 vt

e AME, type._ _new___+=_ set_name__ () S ARAYS=ZFH A~ olE F Y EEUAIAHEHE
2 g

« EAE, o|¥A +HH EE __set_name__ & S &3], AoH I Y& FH; 2 AT HE
Fo]R o] F2 QAR A3}

« Ao g, wAE A e wet P 77k RO el init _subclass_ () FolTE

g,

S AA 7 o)A Fofl, S Aol 23d S HZ A ol H S0 A (AHhd) FAE AL
AL, 2 ddE Sdart Ao H e A Y olF w3t dd gyt

type.__new__ A ZH ATV EA W, o] F FX iU A FEH = AA= MR e A Y=
vf g o2 BEAE A1, Yo ARl = WP Ytk A AHES 81 7] A -§ = 2HA] (read-only proxy) 2 & 2 Rto] =4,
o] Aol FehA AR _ dict_ oJEFHEZFY

o B

PEP 3135 - A super A2 01 _ class S 24 ZZ2E 29yt

-

ot
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wel 2o a0l §E

et S 20 FA A ‘ﬂ S5 AV flE U 84 | 2 71A] ofolt]oj ol = enum, £ 7], Q1€ 3| o]
2 AN, A5 38 9] < (automatic delegation), A5 318 Z 2 3 E] (properety) 4§ 4, = 2HA] (proxy), Z # Y <
(framework), A5 3} X]—% Z 7)/%5 7] 3} (automatic resource locking/synchronization) 5 ©] $1<5 1] th

334 J2¥A g A B Fe A HA AHLEulo| A o] A
O Pl EEL isinstance () & issubclass () W& F-E9] 712 5484 A9 st= ol AHEH
g,
E3], W e} 28 2 abc.ABCMeta = F 4 ol o] 2 Z 2 2 (Abstract Base Class, ABC) S t}2 ABCE 233t
Qoye) Zol sk @ (NS EFUhol 714 ool 2 o) (vinual base clas)” 2 718 4+ 21
st o] M EES FH YT
class.__instancecheck___ (self, instance)
instance 7+ (4 B2 o1 AT A 20 2) class o) A2H 22 5D 4+ 9o 3 FAFUTh 0o
AolE ¥, isinstance (instance, class) & #8357 98] =& Yok
class.__subclasscheck___ (self, subclass)
subclass 7} (2 3 A o] Ak 2k A O ) class °] A B ”iﬁ"i Avd +9ow Fe =F U
ghok AJolx) W, issubclass (subclass, class) & 738357 Y& = Yok
ol MESE ZH2e F (M E S olA 23] Atk Aol FY s of Futh AA| Sl A S
HAER Fod 4 glsyth o] A2 JAadxo sl SE 5= ST vAEEY 239 4343 dsUth
o A A Ad A 22 AT
o B
PEP 3119 - A Ho]lA Fe|Ae] £ _ instancecheck () & _ subclasscheck__ () & Z3|
isinstance () 9 issubclass () & 52 74/\131“]-0]7‘15]-3: Eﬂ Q3 oS 451'3]'35 ] o]
7159 F71& Aojol F4 wojx ia]]/\ (abc BES BAA ) E F7Fstat sk o sy th

5 AdE @ Ful W7

=~

T HIAES FoF o2 PEP 48404 AR H AV g e ¥ (€ ¥ List [int]) S 7HE

E
=
F g%y

classmethod object.__class_getitem__ (cls, key)

key o 91t & Aol o) 2 A2 b 29 55312 el AAE BelFuth
ol A = Fea JHAl AA oA 23] H H, FEf & vit] o] FojH B9, o) A EE FAIH SR S
HAEdULh o] MAYSZE T2 F4A 3 SIEL} TA AFESH7] & A e o] Ut e 85+
ARA FHUTh
o ®B7]:
PEP 560 - typing 2 &7} Al & ol th s+ T o] X
3.3.6 ZHE A U U7
object.__call__ self[ args... ]
Called when the instance is “called” as a function; if this method is defined, x (argl, arg2, ...) roughly

translates to type (x) .__call__ (x, argl, ...).
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3.3.7 Aelolvly U 7]

SR AR A S AR
values (), items (), get (), clear (), setdefault (), pop(),popite m( copy (), update() %
A F3F= Z o] 25 YT} collections.abc B E2 MutableMapping A4 H| o]~ S A& A=
o], 718 X3 getitem (), _setitem (), __delitem _(),keys() & F¥E o]E HAHE=EE
U= Egs FUTh stolo F H2E ANAH, 7 AlF 2 A= append (), count (),
index (), extend (), insert (), pop (), remove (), reverse (), sort () = A|F3l oF gt} utx
o g Al 2 offof A *4‘346}t WAME__add__(),__radd__(),__iadd__ (), __mul__(),
_rmul__(),__ lmul_ () & R A Het7] (ool &) 71 & @ th & 531 (‘ﬂ%a SPUthE
Tl of At thE A AAAE S B Y 5HA] “LO}OF Fyth in A4kAEe] & A QA AHES ﬂaﬂﬂ
A, BHJ B2 BF _ contains_ () MINEE FHIEE AFFYTH UH"JJ 8%, in 2 w33
o 71 AAs ok FUTH Al A2 B, HES @*“GHOFULHE} el ol E&4< ]E%’—ﬂo]/ﬂ%
013‘?5}7%4*11 UH‘”JJr/\]ﬂ"J’* F_iter_ () WA= -7‘646}— A st ATt g A
_iter_ () & AAY 71E O]H g o] E 3 oF gt /\]?ﬂi/] T, == olH# o] Eslof E}HE}-

object.__len___ self
WAES Ten () & 727 A3 5EH Ut AN Aol & ehaloF s, >= 09 A5V e
BE??}_bool_ () MIANEE HYetA 2 AAY __len () o]0 T = FH A
EPEEE ETINE,
CPython implementation detail: CPython 9| A, Z o]+ Z U] sys.maxsize @ Z o] K 3 Yt} whek
4do|7} sys.maxsize BT} 3, o|H 7|55 (len() I Z2)& OverflowError & 9424 &
AsUth F AR A A overflowError 7} Gojuvb= A 27 98l A= __bool () &
o] 5] oF FU T,
object.__length_hint__ (self)
operator.length_hint () & F@3%7] s SEFUth AAY FHH Zol & =F oF
dUhH(A A dolEt ZAY &5 &+ . Aol >=0% F54 ?%“45}- HH3k e
NotImplemented & % ¢l o, _hint_ WA=} 01'01] Z A5t ] 2% 2
TR AL Sl A ATE S Aol n At Sl B 8 A el

B A 3.40] =7}

o A4 ﬂ%%%°@%%@ﬂ
A 5a5E 5,
),

Fa: eeto] e AA oz thaol e Al A =S +3g vt

2 W99 1, v P = uprA Ut wkg Seto] & 22 4k None 2 & A YUt

object.__getitem___ (self, key)
self[key] 9 #< ?5}71 Al TEF Utk AF2F e B9, A8 Sehols

A8HU g5 ddA@E FHa UL FE FY UL ATt 59 s

__getitem_ () WA= @& JZol =) of it % ]

TypeError 7} @A & 4= Q5T ‘}Ok A ) o]c é

Al Zof|), IndexError S Yo HoF g} vfg o] A k

2 QoA ok ghrh,
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object.__setitem__ (self, key, value)
self] key 1 2o g FHs7 A S&2F Utk __getitem () F} 22 F7F B3t
uf g o] Aol AAN7E 7ol thaf 3he] AU A} 719 F7HE ST B9, AldAY F+=

FEol nAE & s wd FAFH oF Utk FEH key 7Y A= getitem () oA}
2L o9 8 doA P,

object.__delitem___ (self, key)
self [key] o AHAIE FAH] sl =g Utk _ getitem () F 22 Fo7F 2 Yth
g o] Ffoles, AAZE 719 AAlE S SE B, Al A2 Fee FE) A2 REH A AL
T sl T oo FUth FRH key g A= _getltem_() o Aot ZE AL E
2 0 A o gk,

object.__missing__ (self, key)
dict._ _getitem__ () o] dict B FF 1A 7]7F Ao YO self[key] & FE3}7]
95 B2t

object.__iter__ (self)
Aol o] e el el 7l B uj o 1/‘1‘7}E§ yrth ol MiA=E A l oj ol
AAE olH e ol ED = Qe olHd o8 AAE FeH oF Tt i o 47, Aeo
o €] el o) = 5 oF T k.
olEdlolE AA A o] INEE FHEL 2
ol E] A Aol thsk 712 A B = typeiter o] U

object.__reversed__ (self)

27 Utk A7) AL SE 7 ok BTk ol
ES 12

reversed () W& @471 9 o] ¥ g o] A (reverse iteration) 2 73 317 &) (Ythd) &= ot
ZHE ol Yl J&= 7—1Xﬂ§a o Fo g gAalst= Al o]g#E olH AAE & FoF YT
__reversed_ () WAEZ} Al g% A oW, reversed() 141%?% EANEr Z2EE
(__len_ () 3 _getitem_ ())& q]o}oizx} FULH ADA 22 EZS R s A
S2reversed() 7t AIFE= ARG B EEHA LIS AFT S S W reversed ()
£ A8l oF Iyt
WA AAF AAAE (in T not in) & HE Aol o th3l o]E] G o] A E:r”ﬁ%“/]r/} 3FA] gk,
ﬂEﬂO]Lﬂ A= BERAA TIAS A L2 EFTHAEE Tl AT 5 Ad5Uth o] A AA+=
olHHEY 28 g5y
object.__contains__ (self, item)
WA AAF AR E 28 —AOH S Yth item ©] self ol Yo 7S, 182 ko AAES
=eF okt v g AA Y A5, 7]-3k o] ol et uf 3 9 7]7P1 2 =] of oF g th
__contains__ () & AYIA &= 7“f<1]-4 A WA A=A iter () BB olHE

TALANEHF, getiten () & BT RS AAL G0l H 2 EEE A Gt clo]
a5 @) o] W AN L.

o

A F S FH W7 f6l e 22 MAESES BT
o3 A A A k= AAE(lE 5, A7 0}‘4 ZAEol e E

Qo9 A e A2 AT ol of g Th.

object.__add__ (self, other)
object.__sub__ (self, other)
object.__mul__ (self, other)
object.__matmul___ (self, other)
object.__truediv__ (self, other)
object.__floordiv___ (self, other)
object.__mod__ (self, other)
object.__divmod__ (self, other)
object.__pow___ (self, other[, modulo])
object.__lshift__ (self, other)
object.__rshift__ (self, other)
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object.__and__ (self, other)
object.__xor___ (self, other)
object.__oxr___ (self, other)

ol HAMEEL olF s AME M+, -, *, @, /, //, %, divmod (), pow (), **, <<, >>, &, *, [)=
Fdst7] e EEFUTh A& %,xﬂ_ﬁmLJ)wHE%ﬂﬂgw¢QMAaAg ,
284 x + v o e 737 A&, x.__add___(y) ZFEER YL _ _divmod__ () HIAEE

__floordiv__ ()9}47mod ()%%%+34ﬂ——?4¢+fa ok Ul truediv. () & AF
ﬂﬂ%@#ﬁﬂﬂ—W%mw(@‘4*“ﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬁb_4wmfwWHEﬂ
A 5 Qe A WA A8 W= A o) ¥ of of Fof) F0] o of T T,
ghet o] (lAEE F ozt AlEE Rkol tha] AL X5k o, Not Implemented &
Eelf of Py Th

object.__radd__ (self, other)
object.__rsub__ (self, other)

object.__rmul__ (self, other)
object.__rmatmul___ (self, other)
object.__rtruediv___ (self, other)
object.__rfloordiv___ (self, other)

object.__rmod___ (self, other)

object.__rdivmod__ (self, other)

object.__rpow__ (self, other[, modulo])

object.__rlshift__ (self, other)

object.__rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
ol INESL AR 3 AAEol thaf o] F s ANE(+, -, %, 8, /,//, %, divmod (), pow (),
K<< >> 08,0, )= TR Ad ZEE U o] s 49 v AT s A4S Al
7$4%1%4@“ﬂ5ﬂﬁiﬁ% % S50, 284 x - vy #%= Foh

(y) 7} Notlmplemented
= %ﬁzﬁ‘ﬁ y._ rsub__(x) 7}

ow () % rpow () & TS L AESHA ol Fo sl of k(2 FA st 2

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

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

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

object.__ifloordiv___ (self, other)
object.__imod__ (self, other)
object.__ipow___ (self, other[, modulo] )
object.__ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand___ (self, other)

object.__ixor__ (self, other)
object.__ior__ (self, other)
O] D‘“A E‘E‘% %E— /\]-% EH ?:} (+=9 -, *=3 @=’ /=, //=, %=9 **zs <<=9 >>=3 &=’ A=’ |=)% ;@6‘]—7]

371 A QD8R = \‘/P’ 22 28 WAEE 2R FAU M- =7 Not Implemented & EHFS S¥UTh 2%
AR ARG AHEG 1S4 2ol e e R steld oA =G none 22 YA Pokok - WA e AE
EEEEYEREECERT MUY 25

4 For operands of the same type, it is assumed that 1f the non-reflected method —such as __add__ () —fails then the overall operation is not
supported, which is why the reflected method is not called.
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Hsl =SH U o] Wi EE A4S AR oA (Self £ T4 A) == A =s oF shar, A=
Al ZEH"F?F]'— AL ofYA R self 4 5 YFUHE -rJOFZQ’qD} weF 54 UﬂfﬂEﬂ’@fﬂlﬂﬂ
orom =R o]o P AREA QA A ESS Al /\}32}‘/]3}. AE Sol,x7b__iadd () WA=

R ﬂﬂHiA ALEAW, x += yex = x. iadd_(y) &5 dYTh 18X ?ézﬁ,x +
yo #es FE ™, x.__add__(y) &ty.__radd__(x) 7} ZHF YT ¥ ”ﬂ"ﬂ/ﬂ
g2 of| dx] ZtoHE o] 5 9,}%14 t}. (faq augmented-assignment-tuple-error S 2. 4] /\] _,_)
SEA R o] T2 AR HlolE Rl I

Eg
<
o

X HAUEZ HIZ A3, ipow () E B 3IA T NotImplementedE
Ex._pow__(y)2y.__rpow__(x)E ZW 57 gFUtt o] W 1& TholH

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

d G s A4, +,abs (), ~)= T3] A8 ==H Uk

object.__complex__ (self)
object.__int__  (self)
object.__float__ (self)
LHXL 3+~ complex (), int (), float () & 7+&37] 3] TP Utk A2 F 9 S = F oF

ot

object.__index__ (self)
operator.index () & #3837 Y3l === 1, E}O]AﬁO] f\—z]— AAE A4 AR Z <4 glo]
W) of & ol (E2te] o]y A bin (), hex (), oct () ¥ ‘é"ﬂ/ﬂﬂ”ol)“}ﬂri%%‘%‘?‘r- o]
SN SRPURS e e U A AR SN

_int__ (), _float__ () " __complex__ ()7} B = o] A o, i WZ T4 int (),
float () ¥ complex () ¥ _ index_ ()& A4t}

object.__round__ (self[, ndigits] )

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
LHW' 4= round () &math < trunc (), floor (),ceil () & T3 3}7] 93 == YTt ndigits
7} _round_ () 2 ALHA] &FE 8 o] I EE2 EF Integral (B int) 2 Zd AA Y
H= =elF ok Th
The built-in function int () falls back to _ trunc_ () if neither _ _int__ () nor __ _index__ () is
defined.

3.3.9 with & AY~E #Aa|z}

AN~ E 2| A} (context manager) = with B2 AP uf] Ap2] = A3 AL~ (context) £ Ao st=
AR, TE Bxe] A9 o, AUAE B ﬂd—@@*ﬂﬁﬂéEiJ 97 222
Ae T AEAAE Bel e BE wich B £ AANN ARFUh 02 A 2e At 259

MAEE EEHA A8 AT E YU

Ae2E Do) Ade gEolt e F5e) A9 o bl sate) & ¥ H5H % 7oh A

O

2A-d& &7 (locking) kL “Eﬂ (unlocking) 3h= 21, @& 3t S &+ 2 5ol AFUTH
A"~ E | 2}bo]] o 3 B} A3 A H = typecontextmanager ©f U3 U T}
object.__enter__ (self)

o 7| 9} AFHH 413
WA =0 Wk e A AT

33. S5 WA= o BE a1
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object.__exit__ (self, exc_type, exc_value, traceback)
o) A% A AN ALEE S o
el & 7t ek A AETL A9 glo] TR, Al € N
ek o 2] 7F AlF = AL, WA =T 2] E SR A7) AW (5 ke ZlS e ) F(true) S
sk FUT 28R od o= o] M ETFET Fof AL AP H

_exit_ () WAEZF HYH 9% Al A0 A (reraise) HEF F o oF Gtk ol AL 5E

2 (caller) ©] 39 A},

o 17

PEP 343 - “with” & 3}o| % with ol ot 4, v 4, .

3310 S5 vA = 23]
AEA R Fe a0 A, BAAA ESHASY 552 AR A28 GV obd AR Y Foj

o
gox o] QIS wiut SutE A F Aol EFP UL old T g 22 T A9 E dod)=
%ﬂ%ﬁ@:

>>> class C:

pass
>>> ¢ = C()
>>> ¢c.__len_ = lambda: 5

>>> len(c)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: object of type 'C' has no len()

ol Bl WAl 2 e, BE AM(F AME TR g8 FAHE __hash_ () Y
_repr_ () B} ELELEEF WE%J%J*E“C’] AsUTH whek o] HlA =S thgt BEA A =

37 bRl 23] ZZAAE AZTHE, 3 AR AA o Hal S &5 Qe o AsfsiA gt

>>> 1 ._ _hash__ () == hash(1l)

True

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

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

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

o2 AFH A L WAEE FEHPE od 4o FRH A EL FF W eh Fe 2 E 2 (metaclass
confusion)’ o]t ¥el 3, 4 WA =S 23 T wf A2UAE L3S PHOE T 5 dF U

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

True

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

SHE S F797] A8 dad 2 ol EYREESS 3 oE 2ol ", FAAA S5 HAE 23]+
Ao Wet SR 2 getattribute () WA E 2= £33 )

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

>>> class C(object, metaclass=Meta):
def _ len_ (self):
return 10
def __ _getattribute__ (*args):

(F= soTAT ol A
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(o1 sl o] A A A%)

print ("Class getattribute invoked")

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

°]§*‘°§ getattribute__ () @_i}—g—%ﬂs—}% Ao ES 12
A (S5 A =7E B 22l B of ofsf A¥ | %ﬂ/ﬂ%%EM% £7“iﬂ | 275 of oF
T oh, °1Ei 2B oA &5 42@}%%'5; A3 7138 A

rL
O.:.;
o 32
X,
fol
e
i}
i

3.4 3 F€l(Coroutines)

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

olglolHE AA = ko2 await () WHNEE FEFUL async def 7 EHFE IF

g 74 ol sl o H B g T,

Z+31: types.coroutine () ©]Y asyncio.coroutine ( Etﬂqﬁﬂol 49 A eolH7t 58 F=
A ol e o] g & o] 5 AA| 3 oS o]HE OIZ]U}_awalt_ () & F8dstA gsUth

object.__await__ (self)
olH e olH & EdF ok Fth ojdllolHE AAE FAH7] A8l AHEH o] oF FUTh o & F91,
asyncio.Future £ await 2827 35 7] 9135 o] yIA=E AT}

WA 3.50] &7}
o ¥7):
PEP 492 7} o 9o 61 2 A Aol th & o] A4 & H 2 & £F33 YU oh

3.4.2 7 F ¥l 74| (Coroutine Objects)
T AA ool HE AR YU ZRH APL  await () ST E3U T EAHE olHE o|E

%} o g AlojE £ st IR AYPS AR EAT o, o|H #|°] Bl StopIlteration
S 4o, 99 value 01581%57 WhEk 2hS ZEa QU th Wk IR E ] oo] & d oy,

l

o Ej#| ol Eol o3l WUtk ZFE o] 44 814 % stopTteration 998 Qo7 Lojol
Fueh

nRUe oo s IASE 8 A7 Sed) AUAE (A ol elel ol e 8
AN 2) 2 AET EhgbeIth 7 Al ol Elshe Yol 22U L ol Ejal o] A S A H A YA =

k5 th
WA 352004 WA IFEE F W await 3} RuntimeError S 4o 7Yttt

coroutine.send(value)
TR APS A&t AL ANFUTE value 7} None o, __await__ () 7} E8 <& o|Hd o]
E{ E AAX ]7] = 213 25Ut value 7} None ©] o}, 9] Uﬂ/ﬂ‘: T IAFHo] A FAHES
gtolg o8 send () WA EE ] AP T 7%}(‘?}% %k, stopIteration |y ThE ol 9]) =
HollA st await_ () o §FE g-& o] HH o] EE wj o} TH T

3.4. 7 F €l (Coroutines) 43
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coroutine.throw (type[, value[, tmceback] ])
AFHANA A A7 DA EE FUTh o] S ZFH] A FAHEE 3t o]
HolHY throw() MIAEE JAFUHI A PN EE 7HA = F-7). 1384 %o, °‘/\l = A
Ao A ol 2] 7k AT Th, A3 (88 gk, stopTreration ol U CHE ol 2]) = flolA AR e
_await__ () 9 9kgk k& o] E o] E w9} ZF Ut vk o & 7t I FH A 33 A =T
S &ALl A H 5o} A% Ut
coroutine.close ()
go] 2t At T R5IE S b Uth ek IFHo] A FA] Fo|H, o] A== HA
;7‘?":401 A FAHEE 3 o] 1?:1] °o]E]9] close () MIMEZ AT UH 2 H =S 7}Z]
A9). 28 o2 4] A A Foll A GeneratorExit & LAY 7| =], ZFE o] SA] AHA S A &
FE BEUL Ao s R 4P FEATHD FASH=T, obS A ASHA 2% Gk

fE 29},
=8 A7 531 B v 99) =2 A A0 wheh AHE 0 2 B th(closed).

rIr

t

HJ

3.4.3 v]5 7] o|E] & o] €] (Asynchronous Iterators)

Hl57] olH el o] 8 & A __anext_ WA EA HEY ZES T T A5 U
H]5 7] olH el ol Bl async for #olA AHEE 5 s Uth
object.__aiter__ (self)

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

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

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

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

async def __ _anext__ (self):
val = await self.readline ()
if val == b'':

raise StopAsyncIteration
return val

WA 3.50] =7}

WA 37604 W7 shol
% gz

aiter__ £ H|E7] olHeolE 2 2R E oJdlolEE & W

Jpo] W 375 E, __aiter_ £ RIEA] H]F7] olE & o]H AAE HAoFduth. & e 354
TypeError o 27} gt
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3.4.4 v E7) AU AE Fel7

H] 5 7] AE X E 2| A (asynchronous context manager) = __aenter__ 9 __aexit__ WA EA A&
AN ZA & 4 9= AdAE P a}F AUt

57 AEAE FAe| A= asyne with oA AFEE 4= 55Ut

object.__aenter__ (self)
__enter () WA ES YujFo g FAEH], F A3 Ao]H 2 o olHE & =2l F oF gtk
A4y

object.__aexit__ (self, exc_type, exc_value, traceback)
_exit_ () FIAES} S u o2 GARE, § A3 2o B oj9o & T2 ok B A
.

H57] A 2E Fejar Fef 29 of:

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

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

WA 359 F7}
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cHAPTER 4

SEBE0T BB AUTH B2 (block) & 3 TS 2 A & g 27 vol W m2
2o 5o BEQUth BE, 34 i), 2e2 4ot g oz gy

7 9o BEQUL 239E FY(EE YIS B Az 2 AT & o]} Az el eof
Kk EiSe) 28 B A 49

ot =

O] & (Names) = A& 7te] A Uth o] 52 o5 A2 A4t Fol Tl FH Yt
A NS, import &, Zef A9 T A9
AFUTH, 221 b 22 ASo] SR
= W xcept A9 as H. from ... import * FE]j9
He B AYH EE ol52 AZ¥UH REE A &St o] 52 Al dUTh
S

A AA o] HH N ddd ALz FFUTH(EA 2n 7t o] 52 A4 shAlst=

ZHgol G dxzE F2 FaUt 5 Fo ujol Y& EF Uoll 588 5 YL, BE FTTFH SN
A= BN SFE 5 sy

ke o] So] BE YoA A A, nonlocal 9|y global & AAE XA k= oA, T EF2 A9 A
FYUTh Bk olFo] BE oA AAH W, A HEdUTH (RE 25 E5Y W45 A ojHA
A PUtt) T e T BF A AFEH A T, A 7] oA 7o) = 2] ¢k O A A WS (free variable)
duch

Z2 O gAEo 535 47 o] FEL2 v U2+ o] & A4 (name resolution) 1 & o] w}2} &4
H & ol 52 A2 (binding) = 7+el AUt
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L
N
N
L
ul i

o] 7 M (resolution)

Y

=

=
Ir el >
o mok

—

—

o] o] 7}A 4 (visibility) & o Fth Ao WS} 8
Pt ol ghek Ao 7} ot BEE oA o] o] X W, £3E EE o] 11 o] E 9
A ~FzE AHOldta Qe 7 otol| 23

scope)

iy

SN R
v) 10 (u
>
N,
e, tlo

o
p=)

O R 1L R T

I
o [kl
filo (e o
H iz
it e Jh

o

h=4

o, 7} 7P A EE A Y ATz e o E A
ol A= 85 &7 (environmenr) o] 2kl F5 1 th.

| 92 oW NameError o2 7} AUt ek A AF 27 AT =
|80 o} & AZAH A k2 X W41 UnboundLocalError o 2] 7} WA gy
. UnboundLocalError + NameError & A B S 29Ut}

O

Me o &[>
2 Ry

o T

fu
g &
M=
=
Ml ==
koo T

lo nitt

%
rr 4

[*]

o,
S
l
3% L)
>
o0 L
jﬂlim

3
ey
)
T N

o

>,

5

4

K

o

o
o
lll
re
i,
re
2
o
K
[t
e
B
=
Lo
2
A
=2
X
R
e
2
=
v
[EL
[
[
fu
=
=2
>
>

277l A2 AFEUL ol A2 Ad2H 7] Hofl 2FA A&

t}. o] F AL n] B3 Th Fho] i of = A o (declaration) ©] 111, 0] S A Z

| AL Dol 5 JE2 et T B2 9 wigs B2 HAE AA 9
5

O fjz |
ol Ift @, >~
2 £ oo
w0 ) rlo

(e .30 rohre, L L
= Ooofy 3
o
e
-
xS
I,
ox,

)
12
Q
~
O
o
Q
b~
o oX,
o,
e
lll
lo

[
o
N
N,
=2

¢

Sl
N
>

2 ol

>

o flo
%
s
kv
Ir

s, d

=
o
=
(¢]
3
f=~)
3
=2
2 o
m o,
4
pa)
tjo
N
r
N
X
biail}
<
o 2
i o L
do
it o ofo

-
=
O}LU

ok
=~

ofd X, of
(NN
o rok
o g
o T
)
12
o
[t
d
L
o
=)
2
o
t
NI it
o=
=
o
1o N gy
[
S
oo =
o
ol
o
e
Y
M
N
e/
[o
E_EL
=
o @
o
o

N3 I"Ir

Ry
[kl
i

1) rE [>’
-
rr
o

rlo

[kl My oz

global &+

Qe
J
o
o
lll
re
.
re

w~ d
>,
:g,

N

N,
rlo

180

(o =l

Utk A W4e] A 743 Aol A
= .

il
*®
=
rf

[>
HU
Q

=
Sl
o
Hl
o
r
k)
=X
[
_|>i ul

£ Mo & i
Q
2
@]
o
V)
— =
L i Ao
rlo
N
o
It
o
>
ofo
o
- N,
5
fr >
ok =
4
[>
M
[k
=
>
-
A
re
i)
i)
-
i
[0
N
AU
N
Ht

[ 1 o

R
[
2
o
o

| = giotd AuY A Ao SyntaxError

el Ao EEFexec() teval () 2 ALEHE AA= S o] 5 AN EHS ZHUTh o
At o] B2 AEHT AT S e A A5 B LGP o] FXEL AAH A F AG W52
A9 o) 2 BN Rtk A AR o2 A9 A FHL upgUh Zelx g
o] g B7He Felao =T HE gAY AUTh Zel s BEoA A A o] B ATE: Feha
EFog AU MIAEEY ZE 8508 FuH A dFuUt- o] A& A=A A & o E
Z2HdZ 2ot o)AE0] TF 2FZE AMGHA FRE 7] WlEJYch o] AL o 22 A o]
A v Syt
class A:

a = 42

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

4.2.3 builtins ¢} |35 A3

CPython implementation detail: AF-2 A}+= _ builtins_ & A= 2] X Wolof g T}; o] AL 38 A

EAFAUE Y ol 2709 2 MAST A AFEAE builtins RES import 31 1A

o2l REE A A 545 of T,

C 2o Ay ABE Y o T F7, AL A o] & 329 o] E  puiltins T 2HF

A EAg U o] A2 9 ey BEolofof U th(E ALY A EES 9M 7t AREFH U Th.
Ao®, main EEY YL = builtins. ZF WA EE builtins o], ThE R E o

w=_ builtins_ Sbuiltins ZE2 g g o] that @& quch

oY, Ao
ok
[o

o

o

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

7H2E etk 2AS S3h

i =10

def f():

print (1)

i 42

£0

eval () Ftexec() &E olF AAS AT AT At 2 Aol JFUTh o5 T=4H9

ﬂdﬂﬂ@ﬂaZﬂﬂﬂ§ﬁ9$%%W4ﬂ%%#%ﬂ%ﬂ%ﬂ%ﬂﬁﬂ%%ﬂﬂ%wﬂﬁﬁ
) Freval () Folle AgHR A ol5 S AFAT + A= A=

FojAd

4.3 <<

Aol edE A 2AE A7 Y3 T EE dubA A Ao 35S e sEdUTh dH 7t
#A R Aol A 9 & Do Y Th(raised); S| T = B0l AP A £ b Ao = o2 7p R
FEEBEL 5EoH IE EEqAA dl9+= A2E = Hd

golA AHZEHEe AP A dHO2Z Ures A 22)E AT u o9& oy gols
ZR2IWL raise TS AMEINA PAIH 22 o9& P 5= QFUth o9 A8l 7]+ try - except
Bog ARGYth 28 BAZo|A finally = A (cleanup) T EE A A s o] AFREH =1, o2 =
A2 dt= Aol ofyet FM FTEoA o9 7 S A 1A oA AsE T

glo] M- of & 2 & el “ZZ (termination)” 2@ -S AFR- U T} ol 9 A 8] 7] 7} H 7 EA
AL, vhE A o A A2 71] & YA A 9 TJ°1 = Al AT ol Asfdt ArkE A A
YFUGEA Y ZE 2742 7'4% Ei THAl Al ZRA 7= 22 el el Y Eb).

o917 YA E Aeie A g o), Qe el el Zeae) AP TR, OSY W 2oz

Eorgvth & A BT, °ﬂﬂ 7} SystemExit ¢l A& A& s, 28 Ed o]
ol

HJE

m

)9t Zehs QAR AR TREUTH except AL Axgne) Fej o] whel A8 H YTk g2l
o)t 270 Wl x ZeAE el Ack gtk dAHAL WSS 5 9T )9 Aol 20
Be #7449 AR E 3 5 dEUTh

FaL: o] WA A= gt APL 457} obd U Tt :’-LH < ghold o] Wz o] uhd ) F a1 glo] M7
T AL, ZEE o WA dHzeEe A 5 Qs Z=E o A o E5HA] TotoF it

O

A ry & A try &, raise i oA raise 2o gk A o] AlFH Uth

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

4.3. 92 49
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CHAPTER D

o] xx
)T E A A
T o g ol ZEE Jud olghs ZRAAE 5o O BEO e =S dF (2
AL ALY} import 2L AZE A2 o= 7bF £ o)A uh § A3 WL obd YT
importlib.import_module () 2 a4} U import_ () & YT E AXE Jdo =g AL
2 % A
A A

A 2329 oo AT import 54 AW AR AAF AANER _ import_ () T4
5231 702 BRIt _inport__() o W& L inport £ o] E A A4 £AS L o
AHEF YT o] o] A7 Axte] FET A }@ﬂﬂﬂﬁ%ﬂmwt%%img_

import_ () 9 AHITEL RES Y, HAITE, RES e AAHS 3P Y RE
712 E AZES AL o8] 7| A (sys.modules & LTI THE PBAlst= A 2L B4R FHE 0]
ol d £ A7)+ AR, £F inport Fuho] o] A7 AN S ATk
import wo]l A ], = U __import_ () ZFEEF Ut X E A 2H S T &3 T2 1 7
YF (importlib.import_module () Z&)& __import () & AH&3HA &l YXE AEE 737
at7) 913 APl ) hE e A8 S Qg o
BEo| Ay dEE D uf, ol 4L BES N5, BN, BE AN E v, 2713 g ok
Ukok 7 o] 29 R EL W AT 4 9 tHH, ModuleNotFoundError ?:_125{;141:} Jlo]W 2 AxE A
A7t 520 o) o] & BolQ RES 2 Uy Aeke FATIG. o] AHEL 0E AHelA Qe
ofe 717 52§ £45 3 B3D = Junt
W 33004 WA JEE A 2Ge PEP 3029 A T 283 FRIAES A AH g5t oA

FAAQAUEE ;‘(—;‘-7‘]'% SlsUth- AA 2 E A 2H o] Sys meta_path 2 S8 =& Yt} o] 79
ﬂf’ﬂ; L‘ﬂ OIE]E(native) SIE=3 %’—Z_]‘zﬂ]?]l]_/] 2] QYo FLHH g HD]-(PEP 420 & _‘i]_ ‘“.8.)

I types.ModuleType & HA£.
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5.1 importlib

ol

importlib REL QEE NAUR 4T 5547 AT ELU APIE ARFUDG. AE Sol
importlib.import_module () + YXE A5 5=t o] WF __import__ () o H]3] A%
=3, o 73 APIE Al 32Utk o AN 8L importlib Bto] B8 8] AWAE IFRAAA L.

5.2 3} 7] x] (package)

Sho| e 9 7bA ERO BE AT 2T 9T, RE BES W] ho] o]t CLb 1 el thE ofw
oz 2AN YA ATl of AU REE 24580 o8 ASFEE Al A,
Shol A2 7] 4 ehe a2 2w gy,

AAAE L A B I DE ek 7T 5 AAT, A7 A% R0l HAA AR 2R &
D= YOBE of v f-E T £ o) 4514 Woof STk o £A412) B4, T2l 9} 5
Clehc W58 AL AL S A28 AR e AR, 71 ASE 02 2480, A7 &
HE TEER ol 2t AN A A LT 5 AT

RE 7| A7 REolgte A 7G5t Aol FoFUTE AT EE BEo| 9 7] A ¢ 22 obdyTh
g2 Ado=g g3, A7 A= SES FFY BEYULL FAFe= __oEYREE XY
e RERESH ]Z]E-HT}%‘%D]'-

BE BEE o gel GUITh A8 51717 052 ol We) BE O ERE AL BYE ), HE
) 7] A] o] 5 A (dot) & & FEFHUth 2 A sys 2t B8l EEH email o2t Bl 7| A 7t
AL g YL UL email & THA] A H 3 7] A] email .mime & 23, o] A H 3| 7] A Yol 2E email.
mime.text 7} Y& 4 Y5 ch

5.21 A4t =) 7]#]

sho] 2 3 712 5572 37128 ATk, A7 5714 2 ol & §2 714, A7 A7) A £ sol A
3zﬂzﬂﬂﬂzwdﬂa%aﬂmﬂ1ﬂuw»@&mﬂ1 BE_inic_py 32 7l o
Helz raRYT A7 47147 dzE | HAH o2 AYS 3, 1A 9]

If‘

AN
"
3
-
o+
e
‘~<
9
o

= uj A
ASj s A7 S A9 1% 50 B EE AARUT, _inic_py FAL OE BEE
5 e AT 2L ol W TEE FAT 4 Y, ol ML YEED 1 2 Eol F A o= RES
Z719eh
oA E 5o, b 22 LA’ vl X = 2 4] parent |7 A 2} Al 7] ] A B 3 7] A& Ao Tt
parent/
__init__ .py
one/
__init__.py
two/
__init__ .py
three/
__init__ .py
parent.one < YZESH parent/__init_ .py ¥ parent/one/_ _init__ .py & BA|ZF o =R

APt FolL parent.two & parent.three & YZXEE Z}Z parent/two/__init_ .py
9} parent/three/__init__ .py & A3}
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B g} 7] 2] 2] A B 3] 7] A & o] v}
=2 zip Y o] L Y E] T 1} 9po] 4 o]
o) 71 A &= s AI 2" ] A ) &)

AFEt P M REY SR

30 Mo T 0
H
\1

W ooz H Sl

T m
O
ox
r
rH
i)
¥
39
o
+
oy
39,
K
[
o,
By
&
o
4
oy
39,
oy
i
L
o
E

o}

371 A= __path_ oEZRER UWbEQ 2| AEE AFSSHA] k5 U T thAleo] 583t o E
= ARk, 2 7)Ao Tt JZE AR 3 7] A (== 2 JH7]Z]4
ys.path) & AEZ7F AP O 7] 2] T Mo th3k A A A5 o= -’Pﬁg'&]ﬂ] Hyth
| 7] A1 2] A, parent/__init__.py 3] JF . E AN Zotoly] 7)o
ent JAEH 7L HAL 5 3, 2+ A2 & = ol & 3j xﬂ—g’—%u}r/}, LA pafent/@ne
Z‘ﬂ,oiparent/twooﬂoﬂﬁﬂﬁ}ﬂ LS 4 9l . O] A, Fol WL A4 = A H T 7] R

[ 6‘]—1/]—7]— ol E Q [Lﬁul_q__q/ﬂ-_'% parent _LH Z]‘%—ﬂtﬂ' o]% %Z}Yﬂ]?]x] = E,l_x: b]l‘/}
ZF )71 A 2] F 4L PEP 420 & FZ 34 2.

0]

o2 o WO

o
Q
s od

ol

<
i
>,
>
1o
kel

(m

E

o ofNrfo
o
I

ol

5.

w
oY,
>

A2 A A3} A3, ol AL JEET BE ()74, AT o] =9 4] Aol H L F 8347 G
o 845 4545 oI5 & D22 . o] ol &L dnport L2 ATH o1ef A, smportlin.

import_module () Y}__import_ () T2 ALH wj7jHs FH Sy
o] o] J:TL—E A2 o g ‘?_]'74]"1]’3 /\]'&54%3‘“, ANH BE=E 7]'L Aoeg 739 424 5+
FUth ol & S°] foo.bar.baz. o] Ffol, 3ol M WA foo &, 3-‘:]'1301] foo.bar &, u}x] 2}t

©ZF foo.bar.baz & YEZEIHL /\]EEQ}IJD]—_ Tok F JAZETL o] stvtet e At
ModuleNotFoundError 7} 2AI Y o}

sys.modules
A7 A .
JEEGE £ BE o F8 sys.modules o A 21, whek Yrkd A ol YEEE BEFE 2
olx, ZZ A 2= A4xmHYth A2 ZEo] None o] ¥, ModuleNotFoundError & 92 7t} whoF
2 ol Fo] YUY, ol A e R E A4S A% AR

2=
sys.modules 2 2 7|7} SEH UL} 7| & AAG T sl G R ELS 3 5FA = LA WH(THE R EE o] ofF
I REA e FRE FASHL S T U2BE), T o] 59 EE 1’413} NAE F23e) A, th
ALED o] MO 5ol F 1 L EL ThA] ZES WE UL 7)ol & vone & AT £ P, BhE
ol Z E uf] ModuleNotFoundError 7} o] =& w5t}

2 f

l

r
[ or

2E A7)0 o) A28 §ADIY, sys.modules o] AN FRE P2 FF A JEEFUF R
£ A7 22 Aol o7 Fol Fola|of gtk wHel importlib.reload() £ 2& BE AME
AAG AL, S BE S HEE thA ABHA RES] g2 thA] 278 g ek,
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5.3.2 u}elt](finder) 2} 2t (loader)

E’_‘fai'ol sys.modules oA QAT R oy RES ZofA 2 &
Hyrtt o EEEQE F A NEAE AAER TS AFY

7(]"‘] °] G Qe DS AR, FoAR o5 RES FE 5 3

BEFEE Y J AANES JdxHPSL EFEUGY- 84T RES

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

gtol A2 of 2] 7kA] 7| 2 QI E A2 EES 23 YlFUth A WA A2 W REEY AAE
e 9, F A AL 222 25 (frozen module) & 1A 22 5 3, A WA A2 RES YEE
Az oA AAdUTH dxE A2 £ I A" AR uyzip 3td S Ve 7l AAEY HE5YYTh
IS URLE A¥E A= ASAH, AA7AAE = de Adse A== 232 + dsyth
YEZE Zate B 7Fsol A, 28 A2 1S sty A A skddE F71ed + A5y
SRIHE AAE RES 255 A= dFUth T o] 59 EES Fod YXEG A AR ES
8 o3 B 23 (module spec) & EH T, QXE A RES 29T 0 o] A& AHESHA Ut
O AAd2 A H e 290 =2 EF thal & T A8 Asted, dxE EAE 2sH7] 96
oBA MEL ASS WS THGFE=AE TFFYTH

WA 3404 A o] W] ste] oA, RIE 7 26 & A S FAA olAl= 2HE X3eta
Av BE 29SS EHFUN §2E &5 2H7F o AHEH 7= oA R 2 J &2 S4H AU
5.3.3 9 *E Z(import hooks)

Y2E A= 4L =S AASEUSU dAA A v AUS2 dEE F(import hook) YUt F
QX E Zo| Q5T W El Z (meta hook) & Y EZE 7 2 = (import path hook).

HE 52 AXE A9 AFol|, sys.modules A 23] & A2 3t thE X E A gl 50] A ZE 7] Aol
T Yth o] A2 1 °] sys.path 28], 222 25, YA BEES AAYE 4+ A FUch
thZoll et ol, MEF F-2 sys.meta_path o A} 3}l AA|E F718t= WHOE 55T 5 U5F
e,

AXLE FAZ T2 sys.path(ZTLpackage._ _path_ ) A2 dEZ, FHH FAZ 5 b= A A9
TEHUS 2ol Ak e], dEE A& %2 sys.path_hooks 9| A Z2]ES F7Hote P2
TEE T AFYLH

5.3.4 e} 7 2 (meta path)

ZFo]R o]E9 EEE sys.modules oA & 2 sys.meta_path & AAs=4),
HE A& 3y AA =9 552 233 d5UT o] Iy Eo] FoX o] 52 BES A=
S 9 A SAFES A g & find_spec() 2k °1 59 Uﬂ/ﬂEé
T oFgt k=, Ml Y AAE wo} A=Z, (A ek 7153 EFA (target) &
HEe F2 3o & TR o] 59 52 AT 5 J=A A7) sl o deFol A }‘]"Q“ﬂ/\
AF T

,,
° o
4>
0
o
q
)
X

wor e} A 2 HIE /h Fol 4 o B2 REL A2 She HE Arhy, A7 AAE SAF UG, 28 4 9
T} None & 8 FUth ek sys.meta_path A7} 23& 2 F2 K3tal 559 o =234,
ModuleNotFoundError & 4o Uth WASE=E o2 &5 1 F4A] 7] 1, 01:1“”5 =g ﬂ =

gy

HEF AE 3} 69 find_spec () HINEE F YA e AR & 145} ““‘H 12k
GR35 A3 o] E (fully qualified name) ]\/]D}, o & E9] foo.bar.baz. F ‘ﬂﬂﬂ A= 25
AT AR “]E"J?J‘J")r HAH BEol 4% F A AR = None o] A ¥h A B BFo|Lp A H off 7
o) 3% % WA A R A% _path_ o= RE galve A ALY _parn_ol=2
HEE %23 4 92 ModuleNotFoundError = 4o U th A A QA= o]n] 2Asl= 2 &
A le), HAA 2D o] FUTh AEE A2 WS hAl 2. (reload) & W VA S A2 LI

He F2= 3 HY Jd2E Ao tisl o2 W B E 5 s Uth oE =0, W%F_%%O] ofF
AZ A = A O},\):D]- st ufl, foo.bar.baz & YXE 318 ¥, WA ZF el A2 A H (mpf) &

i rlr

Y b
12

N2 1o

o

4
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o 8] mpf.find_spec ("foo" None, None) & Z&3A A YdZEE 3 FYth foo 7}t
AXE ¥ Zof, et A2 E HMH G A foo.bar & YEE 6P—Hl, mpf find_spec("foo.
bar", foo.__path__, None) & E%@'H th 4t foo.bar 7} YEXE HH, whA 2k T2 mpf.
find_spec("foo.bar.baz", foo.bar._ _path_ , None) & Z&34 Tl

oE WEl A2 AN ES 24 B4 QES W A AT o] d YTEELS T WA AAE vone o
old Ao] 2 A None & Eﬁ Yt

spo] 29 7] 2 sys.meta_path+= Al 71 W EF 2 5}l H & 211
S ¢, Y222 RES YZESE= NS &, 3t
0 QHIhE 2% /]2 sel o)

WA 34004 WA vle A& 3469 find_spec () WA E7} o)Al FAH £ind_module () < WA
Utk ¥ 7 glol® 5247 = a4 uh d 2 E A= 59t 7} find_spec () & T 3A 9FokS wfj vt
find_module () & AHE-EHTh

5.4 =4 (loading)

2§ 290 HAR Y, JEE AAe nEE 2P L 2AGA) AD 2EE) & AU o171
Qe 29 34 Fo Yo b Jol B hFAA 1ol AHU T
module = None
if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# It i1s assumed 'exec_module' will also be defined on the loader.
module = spec.loader.create_module (spec)

if module is None:

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

if spec.loader is None:
# unsupported
raise ImportError

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

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

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

T8 7} 2 A5 AFaol] Fof af of g
« whoF Z0]7l o] 29] BEo| sys.modules of QIThH, JEEL ofn 18 Bei % AU

e ZE/IRES AE Y] Aol EEL sys.modules o A}
(AHA o PR 7) x}/\li PYZE T 5 Q7w+

w d
2 2 o19] 3ol AT gl A (recursion) & B 3131, A 419 A3 1 W 2 =

e 2)o] Ay, A3 RE (32 A3 ZETH) L sys.modules A AAF YUt} sys.
ZAFAHOR 2HYH REEL F|A] 9 Folglo]
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otk gyt o= A LEX A} sys.modules o oA H & 2| =W thul g Y th

* B B HA, obF AR 7] Ao, 7 o] A oA =Kol Y E Aae JxE #d
EEERRESS A TUTHH 9 A ZE o o A “_init_module_attrs”).

c REAYLS 2HYoN Z59 o]F ol MYPA= 2RA AU AP 2 AR 2HI
A 9E =, 2878 A o] o] B A A A oF sh=A] 73‘“&?&“43}

* 29 F ¢ RS o] A Al exec_module() 2 ALH = REL Y2 EQ ol W= = Aol obd = A5
Yo

WA 34N WA QEE 2ol /2 BA HE 2He YL 51
importlib.abc.Loader.load_module () WA Z oA 3= 5}

541 =t

A8 dxE A %'GPUM A2 =

2EE BEE 299 ZAAA V&=L ;q]_:«ah,]r/} 5 o)
=g sasten, 498 2 E A4/ AR UL

importlib.abc.Loader.exec_module () WA
exec_module () o] EHFE= S FAIE ‘4‘:]'

2HE e 2e 87 245 BE ok P Th
- WP BEO] Shold RE(WF RECIU FH0E 2Y5 Lt o] oheh o, ZH: BES

o}
FE=EREY AY o]F FZHmodule.  dict_ )i Ads)of ).
o Bk R E 7L RES A3 EA £, ImportError 2 Y2 Aok Ut} &AW exec_module ()
Sol WS thE o9 % s
e 9ol 5hlE 9 2t 2 AR UTH 18 9 find_spec () MASE 267 sels 2 47
H 293 E8FYth
2 E ET0%E create_module() HAEE FaAToEZH EYS= A0 2E A E W= o 7
AT & Y5Uh F4 AR, BE AH, 2 YopEoln 280 F AR E AANE EFUC
create_module () & 2 & 7“7<ﬂ-/] AEHRESE A48T 28+ g5tk @ A =7} None &

;:._aq_,_uq O]_LE ;G;q_‘_—. /\H _,__ga AAE U]"—qr%
WA 340 71 269 create_module () HA E.

WA 34004 HA: load_module () A E+x exec_module () & AIE T, IZTE Fx7F 29
% 3 X (boilerplate) o] th 3+ 2 o8 ).

ojw] EAse RHEHY 3&S A, dEXE A+ load module() HIA =7 A8},
exec_module () & P33R ¢S W load _module () = AT YTh 3FX T load_module ()
HAH Q5 26 E A exec_module () & F& & oF )

r{o

load_module () M EE RE= %]3”3]' A ol Yol A AF3 ZE F5 (boilerplate) 21 7] 5
T A5 ofrt ?J‘/]D} L2 A Fsol B 7‘4*0“5]?[1], F7HAN AW S 2olEd:
* WoF sys.modules °f -7—01{] o] 59| 25 AA| 7} o] EAY8HH, 2= WEEA] I A A S AR

A 3]
oFstUth (18X &S W, importlib.reload () o] 24}
moduios o ol o) el BB o] GO, £u Al 2
oF FI .
« At gle AL oAH W 2HEHE A WASH] S8, 267 EE ZE=E A6 Hofl ZEl
sys.modules o] £X| oH of gt}

o Thek 2 o] A, 2+ = sys. modules o] 4¢3t &
AAsMFsaL, 2H7F I RES AF YA H LR 223

pal

[e)
2 SASHA] ofAl |y th) W sys.
AE e sys.modules o 3713

S Al AN ok sl=H], AT RETS
ol ek el of gl

WA 3594 HA: exec_module() ©] Y H YA T create_module() o] FFH A o
DeprecationWarning ©] 23 g T}

=
=
3

2 importlib 73 -& Lﬂ T A AMgeA g5yt tiAlel, sys.modules oA BE o] &2 23] 34
AP AL AR YEXEHEEE °] sys.modules o A= A& vhE & dtke &‘%“4‘4. ol A 3
gho] M FA A FF f'f_DP AR gsTh
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WA 3604 HA: exec_module() ©] AYH YA create_module() ©] A A o
ImportError & ¢

A=

£ 9], importlib APIE, import Y} import-from &, W3
j

import__()) A D), A8 2E ARz 422 RE wEe o F kol o Fol
AUth o9& E0o], 971 A spam ©] Al H 2 E foo & 7}A| ¥, spam. foo & YFE 3 T o= spam 0]
HE 2 go] A% ol EelHE foo & 271 HUTh 0123} 2L elE e P22 Ho] 9Tk gAIT)
spam/
init Py
foo.py
bar.py

tjo
kel

e g

o

At}

83l spam/__init__.py 7} SR 2L ES

from .foo import Foo
from .bar import Bar

2 b3t 2ol At spam ZE ] foo Shbar o thEt o] F A d ] dojdth

>>> import spam

>>> spam. foo

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

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

vlo] Mol &3t ol A F A B uf oo Az BHY £ JdFULh AR AAZE I E
A2g Y ZEA 7]5dUch B #3232 o]FFYth: B sys.modules|['spam'] I} sys.
modules [ 'spam.foo'] 7} YTHH (F]18] YZE o|F 8 Aei7F Z8jFUth, Fel e A2 jtE A
grofl & A9 foo A EZHET}H o oF T

L= 3
543 25 29
UZE Aale YZE 5 A4 BE U3 g AR ES ASTUL, 53] 29 Aofl. g E AHE
HEREY FFOh BE 2 5H2 o] A E FA JHE BEHE 8ot AYJUth
UZE FA2HG AL H AJE 7 AZE A AF A 8452 ALGE S HULL A& S0 BE
289G HE = 9 E e} IS APt 2 2. M 5838 22, A2 E AV 2 FF A4
(boilerplate operation) = T3 4 JEF dt= AYUth EE 2do] glttd 27t BE AU A

A}
°
o

RE 2dHe 25 AA S _ spec
ModuleSpec 2 HA| 2.

WA 3409 F7}

Aabs 298t G 2H7 EES A7) Aol g 290 7|28 24 2F AA o o]

__name___
__name__ 9| EZREE 25| &3] A3+ (fully-qualified) o] 5 & =2 AA= of of gt o]
o] 52 YXE A 2Fo] 55 L5 (uniquely) 4 E 3k H AME-H YT
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loader
__loader_ OJEPHELEES o u) YEE BAI} AT 2] AA R AR of of Ptk
o] & F 2 JEZ A (introspection) & 1 7 Z o] A vk, = 74H Q) RHjol]l =3 V) eee AT
2071 Futh ol & o] 2H ¢ 2de HlolHE &= 2ol dFUrh
__package___
25 _package__ oS HEL WEA AATolok gtk ghe Agelofof s,
__name__ FH 22 FLd F Y5 EEo] A7 AL vf, _package_ FL__name_ O %

R oTok e, mme] MR ST A BB H o e AT AT A B
R g7 70 o]0 A4 ofof Gtk T AT LS PEP 366 & 2% 514 2.

PEP 366 o] 2] 5] o] glo], vl 5ol A YA A Al ZEE AME W], __name__ ThAl, ]
JEZREZI A FH UL __spec_ .parent 3} 22 F Y ACE 7P th

WA 3.6004 HA: _ package_ 9] ko] _ _spec_ .parent F} ZE Z O Z J|thE Ytk

—_Spec__
__spec__ EPREEREES IAXTE T AZd EE2H O Aok FUth _ spec_
S FFs) AAs= A2 dHZHH L FEEE 5 278E = RES AT vV 2 F8-F
D}- St7bA] &l = __main_ Qld], ofW F ol __spec__ ©] oj® %‘—Oroﬂ None 2.2 /472 gt

o]
_ package_ 7} ALY H A ko, A
B A 3.40 F7}.
WA 36004 A : __package_ 7} A A oW, YA EE _ spec_ .parent 7} AHEH
yrtt.

__path__
2gol 7AW (B EE °lF F 7&),3“ AA S __path__ o EZFEZFHIEA] AA 5 of of
it g2 olEl2jE o] o] o 3= _ ZtHenriged v o HHEY 4 g5yt
RheF__path_ 7} o] IA] ¢frhd &‘@ﬂ EAL S Alg 3 oF FuTh _path_-‘ﬂ o) o
B3 A B 8L obelo] gk

7| A] 7ot d RELS _ path_ o]EgHEZ} glojoF Tt
__file

Atk wheF A A w H, 01 oJEZREQ F2 FAEolojof Pt 2 E
AoA ZEE BE)_ file. S AAA FS

oF  file o] AW, _cached_ GA AA3= o] AET ¢ d=d, 2= HupdH
A5 5], vlolE Audd 51d) S 7}317]“ AZAYtL) o] EBREE A7 93
sldo] HF &R lof & o= %‘A%ql’%, d2 5 ] Aol d sldo] 9lojor e e vhed &

__file o] /dx—]ﬂx]o.g_

Aure) 2t o} oalﬂzw;:ﬁ

AggUh 1A 2
o9l Al 07 A A 5 g5

5.4.5 module.__path__

Ao mEH, 5| __path_ oJEZREZ} QIoH, o] REL 7] A Yt}

A7 4] _path__ olSEHEL AN A7) AL 2D ST ALE A oA, 4T = s
FAEES AT AAEY BHE S AlFstths HollA sys.path & 22 7]5& 5T AT
__path. =X E sys.path BT} Ak 2 A o] wHYt

path_ & BA99 o H B AW, H01 9L 5 U sys.path 3 22 75 0] 57179
_path__ o= AL, 7] A9 __path_ & P 5 sys.path_hooks (o}l A A st
tholA g A& 54Ut
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71 A9 __init_ .py FL-2 I IXH path oNE B] E~
PEP 420 o] Ao o] & &7+ 3 7] =9

FZ7 A7 A7 __path 2F i_gg =3 }% lnlt .py 3}??‘_% A& D7 gl Rsyth
X E BA7 A5 o7 o] 5 &

N,
nmlm
—H
C 9 o
l$~
! r
oL,
E
O
HU
>~
>
ko
me
£y
w
=
hd
=
[}
[—]
lo

5.4.6 5= repr
NBEAoR, RE RELS AEE WS repr & 2E3 IFUTH AR ] JEYRESH BE 29
A= Asol et ZE AA Y repr & F O WA A Z A& 4 Jd5UTh

)
EEo]l 2H(__spec_ )& 7AW, dXE A= JACZHE repr & I AIET YT A9
AstAY Ao glod, AT EANAHL RENA AZEHE AEE 7| Erepr 2 A F YT} module.
__name__,module.__file_ ,module.__loader__ Srepr % YHO 7 ALL38] 1 A|=35F=d], u}
A AR 7| EFo = AHF YT

AEE AL e AET A A2 ol " F YT

* 50| __spec_ AEFREE 74
“origin”, “has_location” o] E 2] H E E- o] A %%] Yyt
=

9,
e EO]_ file_ OEFRHEE 7AW, ZREY repr & K= AFZH YT

* BEOl__file OJEFHFEE ZA GFAUNone o] ok __loader_ S 7FAW, 2T <] repr ©]

BEE repr o HE A H YT
e 232X ko, repr ol 252 _ name_ & AR

WA 3404 HA: loader. .module_repr () & AF&o] S A EH QI o]A] E repr & W= =1
DAl 918 25 2 0] AL T

shol ¥ 33349) A THAE A3, o1 4 BT Y

module_repr () WA EE TE A ZE repr & W

Z

YXE
A& 8t7) Aol “P‘”ﬂéﬂﬂ‘ﬂ o, 2T
SHA R, 2wl = A H] F U T

5.4.7 7| A& vlo]E T = 53}

Before Python loads cached bytecode from a . pyc file, it checks whether the cache is up-to-date with the source

py file. By default, Python does this by storing the source’s last-modified timestamp and size in the cache file when
writing it. At runtime, the import system then validates the cache file by checking the stored metadata in the cache
file against the source’s metadata.

gpo] -2 ot “FA] 719 A LS A D3=l, NA] F L2 HE dolE Al A gde] Y&
HAE AGFYct WAl 719 Lpyc :40101] T 7HA] E o] A5 Uth: H A (checked) 3 H] A
(unchecked). A A 3 A] 7149k . pyc 4014 glo] %2 A 3t -S s Sl A A E FHA] FFLe
A&} vl k] FHA] THL 9 ‘lgr§ = "]‘UH/]Q' AAE Al 7]9E A ThP o] FEBHA] k2 A o2
A=A, stol A2 FRA] 3HL S ThA] BBt A2 AAFY Al 719k FHA] 3F LS v U T v AN
Al 719 Lpyc 3L AF, FFol M2 TEE] WA st o] 2T B¢ FEITHAL THA YT Al
718k pyc B F8A AAF5ZFL ——check-hash-based-pycs S| 212 A A E 4 5
A=

WA 37014 W73 A 719 pyc 5HAS ARG o Aol, sto] A vl = = A9 EHY
sz RS A ARG U

e
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5.5 72 7|4t shl]

ol A AFFxol, shol A2 oy 7] v g 4 :
919l (PathFinder) 2 Bel&d, 42 JEe £9 E2L F Q& 92E 7
AR AEZE RES e XS 7HEHUS
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AE QY 2 £ & ARSI A TR | ) AR A Bt 22 B2
A Qe QEE Ao A B3 A 0 g2 7]5 3 Th 89 o] A S o] W B EHA thE Ttk AL 7]
e Aol o ULh 53], e A2 st d2E Aae Ao /N Y3tetl, sys.meta_path
g 535 Soj3UTh
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meta_path & FE A AT Y, A2 dE

oo, N oM 2oy
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55.1 72 ez 93t

A% N SHIE £ AR EAD A AEe] 2 ARE sl 4 BER A AE R ZEHE YL
AUtk iR A2 A=t 3 Axde] 42 elrl A, ol fow 4E det st

wEk A SHIE R A, 4% /U sholt] & el A 4B find_spec () ZEEZS PRI AW
B0 YEE A% o] A o WA WA 1 2 EH AL AsE ol 2ekiw] A8 E 5 gl F1) 52

A% gk

Az 7l 3oy = M MY W4 E AFS T Y, sys.path, sys.path_hooks, sys
path_importer_cache. 71X A9 _ path_ oJETHE EI AL AL oAEL IdZTE

AAE AxEHuto] 28 £ &= F71e S ATt

sys.path & B3 7| X9 AW A& AFst= ALY 552 23t} PYTHONPATH 27
Heot o]y 742 AX e} 8 5 7 B2 R 278 Uth sys.path ol & JdEZHELS FY
A 2de] t A e g 9 zip 3 -S 71E] 7] a1, 2ube AR oz BE A AFLE 4 Y «“FAE(site
252 HehE 7tel 2 4 &, URLo| Y dlolEH| o]~ 23] 22 AEYUT) sys.path ol& AL
FutolEG Rt Qlojorunh thE B E F-2 FAF UL o] EGY A2 /N H & =] 3l
=l o3 2H g Yt

Az 71k uhol ] & v el 42 vkl o] 7l W Eof], ol A A Kol dxE FAE= F=E 7N 9l 9
find_spec() WANEE &&= o2 2 E A= AAS AZF YL find_spec () o Al =
path A= AT FAE 259 g 2EYUTE- B3 3 7] 2 Yol A X E &4 s} 7] X 2] __path__
oJEg]RE. path Q1A}7} None o] W, A9 YZEE 53l sys.path 7F A FH Yt

=4
Az A e A4 420 BE AEE T4
Asd

<l
A0
N

il

= = stal, 7 e wit A P34 = dEe] ghely
(PathEntryFinder)E FFUTh o] A2 H&o] Wo] = AL = Joenz (& £, ol A<
Aol star() TE2 AT 37 & 5 AFUTH, = 7R IR

5o
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fru
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fru
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— il
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HE w3 st= AASE B2 TYt) o] 7JA] &= sys.path_importe
E31a, o] A= L2E AAZ A S A G AAZE vply A
4 7% dee 949 Az el ooy o B AAL 04 B WE SRR U A8 TE s
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sys.path_importer_cache & 7JA] QE B E A A A=E 7|HF 57 1 A2 dEZE thA
7—1}41 o],t:E O]"C‘ 740] zs]a]—sjqqﬁ

BE A= 7E A §lo™, BE 7R 3Rl sys.path_hooks o 1= EE F8eS5< BT
oo 55 74 = Oi ? 52 AT AR AER] AR T AE /\F%HH TEHYUL ol e
BEAERS E‘rE - % A QlEe] vhelt] & ¥ F A, InportError £ WA Z 5 AF YT
ImportError = 2 7|N selt] 7 of il o] o] W F= clEe] S AT J= dlee] sholr] S dAR
T ee dEle Eﬂ AHE YT o] 9= FAH I Y E Fr G ASH Ut 2 2Ad oy
Bho] = Q1€ A ealof Ttk Mol 2] AR Y Fol AR (T Fol, 3 Al2w AR ol
UTF:8 o)1} 2 3ko] o1& A2 % ey oh, ok o] A2 U9 e 4 gloW ImportError & 4o

7 of g k.

o sys.path_ hooks gAo] o}y HE AEF 3l & qu_,_ A Zotd, A= 7)9k 5kl 9
find_spec () WA E+& sys.path_importer_cache o None € A Zsta (0] AR JdEZE Y3 5}
‘ﬂl”:]ﬂ—oq%i 7]—&7]7] 213l), None & & FH A o] WE} 42 J]'O]‘ﬂ ZFEES FHe T S €H U
WFeF sys.path_hooks o] Y= o=l A2 dER = Z8Eo] 2 e gl & =851,
JJrO]Eﬂ"ﬂ RE2HS g 7(4-5].7] Al 2ol e Z2EFo S UL RE 2F2 RES 2YT

ol A8 B v .

A 2+ ] = ¥ 2] (current working directory) — TAEE FHHT} - = sys.path o Y= THE
i o o) H RO A, B A9 DAt S S S el A B vy,
path_importer_cache o+ o}F & I A FEH A A5yt EAZ, A 24 e g= 24 2
Z3] wjupct thA] o FH Yk AR E, sys.path_importer_cache o /\]-*‘154 = 7§E9»]- importli
machinery.PathFinder.find_spec() 7} 28 F+ 2 W TAE o] ofy gt A A A 2hy o] &)

EEPEN Y

7 e

annln

552 Az dEZ RRIYH ZEEF

J/}‘z7lﬂ—ﬂ JH?]X]./] O]u_ % ]%810]%%2_1—5’]17]7(]01] }:L_/‘\:]__C_)E_ O]H}X]8}7]%6_H’7§i ?ﬂEa
JJ’?_]E]‘C find_spec( Uﬂ/ﬂE% 5 of S T}
Find_spec() &% 719 RS WolE Ytk AEE B R E| 5| AT o E (A 45
B4 2. £ind spec() & ghol HH ANA REY 2 e FAFUTL o] 232 F4 “loader” 7}

ARHYUTHE7HA <97t AFUh.

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

WA 34004 WA find_spec () ©] find_loader () € find_module () £ thAst=d], & t} o] A
HAF QA5 UTh find_spec () °] YH A oW o] AES AHEFUTH

olde] F= dE= v}t find_spec( EH’“Oﬂ ol F Y HAH MIMNESS FAE T AFUTH
ol AN EELE HA T2 wf Zof oA = /\} AUt sHARE find_spec() ©] B Z]
TEEHY, A WA=EES FAFE YT

find_loader () takes one argument, the fully qualified name of the module being imported. £ind_loader ()
returns a 2-tuple where the first item is the loader and the second item is a namespace porfion.

dxE ZR2EZ U FTIHAEHY H3A i%‘r@% A8, B2 A2 AEF sRIHES
7} A h3te= A 2 AF A2 £find_module ( WC TSk A AL AT A=
find_module () M=+ ZF path AAZ Egﬂ A FFUG(QAESFE I HAxz T B2
St AR JHE 71 SE ZoE 7idig .

A2 dEZ 399 find module() WAEE FZ AdEE 37} o] F7H 7| Aol ZHo=
o|utA] e AL 5 2hatA] ¢ 7] wf ol 3 A H %i%\%t‘r thek A2 I E g 3kl o] £ind_loader () &
flnd module () o] B &A354, dZE A28 L2 A find module () Al find_loader () &

&k

3o" FE o)A, sys.path_importer_cache o Al 1mp NullImporter & AA2EAE 2H= 7o) 7l5ghth F=7F Al
None & AM8-3t= & W4T Z21& AU th o AA g W82 portingpythoncode S 2 8FA &
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AAS, A2 e E 2 £S5 A= Ayt

THeF A2 E A ARE FA|ASE THE APIS O s F4] a1, &4 9 73
Fod, W __import__ () ¥E A= A2 IRT FE JFUH o] NS SH BE
Ao QEE Fo] FANE WA S BE S H8E £ = 5y

HEF B 20 ol Y= FollA o RES| YEEEAYHOR RO (EE YZE A 2H

[e]
a =
tJAl, ModuleNotFoundError & ¥
= Ag A= W, o9 & d o
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ox
30,
rr
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rlo
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e
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Lo}
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e
2y
il
filo
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4

A A7) A o A A F 3 AT QEES ey
DR E et g QEE=S ebe, A A A el J
B A8 So], e} 22 374 WA 7 A

package/

__init__ .py

subpackagel/
__init_ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

subpackagel/moduleX.pylY} subpackagel/__init_ .py EFolA], Ot &

Yt

fols

of
ox
)
sl
e
|m
i

pal

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

At YFE = import <>HEE from <> import <> BEHS AR ¢ AU AT dZEE F AA)
A AT 5 AF U T o ft:

import XXX.YYY.ZZZ

ZFXXX.YYY. 2228 AFE S 5 Qe A 02 = E 3R] 7 .moduleY = F 2 3 E A 4] o] o}y 7] wl Y

e,
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5.8 _ main__ o] tjjst 533 1 ¥

main__ BEEL JojA o] dxE AAHA S I Uh o2 oA AFPxo], __main_
REL sys builtins A ¥ A Z g A& of 2H -%7]§‘r%141’/} “5le gk, o] & 7hek= thEA,
)AL AHFA WZ EEZ HAFHA EFUTE o] A2 _main__ o] 27|35 &= Ao JAE|ZEHE
9P ) 7L ENI9ThE AT JFE 0 BEIU
5.8.1 _ _main__. spec__
_main__ o] oj@A 27| FH =X wal,_ _main_ ._ spec_ 2 A A3 HAAE 7% 5}1 None & &2
AR 7= FYh
gto]H o] —mFH O R A|ZEH,  spec_ 2 FIE REOIVHINAY RE Aoz AP YT
TS spec_ 2 __main_ BEEo] faAHzip Yo} ThE sys.path AEE Ay st= 47
= =CE 1 gel gAYk
UM A Aol _main_ . spec_ 2None 22 HAAF U, __main_ & AU ASH I
7t X E 75 BEo A4 US54 °L7] o & 4 o

EEE T

* —cwA

w2 Ao __main__.__spec__ ©] &4 None Yol FolFoF gttt AL o] VjeH o=z

EERJdxEd o 2g5Uth __main_ o SHFE RE WEHH o|H 7 2 85T -n A A E

Ap&-3oF g,

TS main_ o] YXE 753 ‘:’Eoﬂ NSE T, main_ ._ spec__°] AAE3] AAFHJY 5
5,0l E2 AT E EEE FHFHA FY o FYtt o] AL if _ name_ == "_ _main_ ":

Are A £ %Ol_main_"]%%ﬁ Ae ot AP, A d dxEwe Y

2ol m
B A et AR wl Ed Yok

XXX E27F oW Au =)

XXX * (1mport machinery.rst) 253 3] 7] X 2] o] E 2]
2 s A o) Ao g F FEEL el

XXX o] 22] 2] 4% A 2] runpy, pkgutil 552 A YEE A28 44
£ ojopg gk,

XXX __main__ o] 27]3FH = e WS T A2 9 2o of shp?
XXX __main__ o] 7ttt E g/o 2ol i3k A H S F7FekAF (5 PEP 395 o] AR
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QEE AL st A 237 RH FF3 AARE U EAE Y ol Foll k] A FAGo]
WA 971 AR, H 20 9714 74 2 obd 9 & YT gebglFuinh

sys.meta_path & H & FZ2L2PEP3020]11, Flo] 2 3

PEP 420 2 5}o] ¥ 33 o] o] & F7H 971 4] & =A%
find_loader () Z2EF Oﬂ/\] =S YT

PEP 366 & ™ 9] ZE A WA A e dEEZ 93 _ package_ o] EZRHEL 7o &
Avstal 5yt

PEP 328 & Ate} YA A At dZEE =353 PEP 366 o] 2= __package__ & A AFA H+
MIe 5_7] o] _ _name__ © 2 A PS5 1:},

t}. PEP 4202 find_module () & tj¢to g

PEP338 & REL A3 ER AFYPste AL A3}
PEP 451 2 223} 217] ] ‘ﬂﬁléﬂﬂecm%k—~%$ﬂ§4ﬂ«iﬂ of ol 78 th -
3E A= AYES YEE AHE $7171% BEUh o WAL JEE X289 o o API 5L 973}
£% B, HAE e 2ol A MAEEE 27871 E AT
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6.2.1 2E 7} (o] F)

ot A A o5 Y Uth o3 Ao tisi A= A Ao} 7] 9= A, o] 53 AZ o
o] 23} A A (binding) A4S HA L.

1ol AAlel A2 2 o, o}F9] g2 F3Hd AA 7 Syt o] 5ol AAH A %= o, = 73t
5} NameError |2 7} o gy th

0] 7 o] ¥ 41 7] (private name mangling): Z &2 A 2] o 533 A AL F AU T o)At HER
A &AL, F AU 2 ol g WER ZUR] ko, 7 FEj 29 vFI o] & (private name) ©. 2 T EU T
HF N o]l 52 2 S A T =7 X 7] Aol ¥ 71 Fef2 WP ) o] fgh2 1 o] 59 ¢
2 o] 5 AYsted, Fela o5 A L= EEUES A AT T, 3t UES S o
o & £0, Ham o] 2k o] 52 S0l ABA __spam ©] S5, _Ham__spam &2 WH Uk
o] M3t A EATL AFEE = A EWe FAFUTH HEE o] Fo] FHH o F A (2552 R T
4w), o] FYst Zep 7| 72T 5= AFUTE S 2 o] Fol REEZ T FAH] o, HES
doj A o5 Th

= O

6.2.2 2] (Literals)

gpo] W2 A vio]| ED B H E 3 o 7HA] kAL Bl RS A d Yt

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

JHEY g 7Y Fold YRAD, vhol =@, A5, A%, BAS)F T A g e AM I U
Utk A5et Base F9E 247D & dguth A4 HEL elE D MG BAS.

BE e e 20 ol e gl B8ty wiEel, AA o) chol e e gk Hrh € F P Th 2L g
ee ol ] WE A 02 ghe TohH (2P HAE 22 Fao] QAL THE Foo S uf) 2L
AAE QL FE YA, 2L g THE AR E AL S E JE T}

parenth_form = "(" [starred_expression] ")"
ZF o] YL BHY BFL, £o0]A L RPA B0 ek Aol Uk BFo] Holx shie)
HAEE XS, Tl FUth 28X o RHA FEE AT EY d 4ol HUTh

B 2 g N BE ARE BEUL 52 By wj o] ey R 2 FH o] A8
& TR FE2ZE2AAL o5 J0 A &S T 5 YdFUTh.
F2o) 23] 95 WEoI A= Aol ohizh, 4 E AAL) A wlE ol ke Aol Fel s of gtk o9
LNl 52, 237t B FgUT — AN BF & “9lS (nothing)” & et AL RS TS
et A4 DA sk QEFE O] Ao A 2 A= A T A YTk

3 Al
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6.24 A E, J3L, Al tyAaEH o] (display)

g 2E, A, 9y e & #4457 S8, hol M2 “t] A& o] (displays)”2}il F 2
TR 284 2 AT th

o ZH YUY W& A H SR YdeAL,

Ao 2xol e Y AA S-S B3 AE =0, A= 34 (comprehension) ©] 23 Ut}

AzeAdY F £Y L2452 olFunh

rr
Jlm
F%
r{m
m{o
K
N

comprehension = assignment_expression comp_for

comp_for = ["async"] "for" target_list "in" or_test [comp_iter]
comp_iter = comp_for | comp_1if

comp_if = "if" expression_nocond [comp_iter]

© o) HUAH IS s A48 shiel for B3 G ole A9 for i i
Utk o A%, Al Aelo o] @258 7} for T if Ho] UKo 2E2moz £
2 £ B2 284 e 7oA BEolW AE ATk

R=ige)
=

SHA G 7HF A& 9] for Aol Yl o|HHE A2 Ao, Az BEAHCRE FHH
2 2 0| & é_l?'%‘%b]i}- 01371] ShA target_list oA S = o] Fo] EeiMe HFZRE “F7
574 F=E Pt

% A% for Aol B BANL, FE AL Lumold 44 FAAd g, FAH 0% 329
~3ng dAe AGHULh AW e for A3} 713 A% for o] BE FE 242, 714 A% off
B A 42 Fholl EE}B} detd ¢ JoBE A AT A FE ¢ gl UL dE 9, [x*y
for x in range(10) for y in range(x, x+10)].

Az el Aol G4 AR G| Ao A Selx, BAHOR FHH ATZ A yield Fyield
from ¥ 842 A k.

fL‘r"H‘i 3.6%H, async def do A, 1| olE # olE & E““'?SW] 8l async for & AHEE

= Hof for Yasync for &
5 93, 2719 for J asyne for ol & 4 LS 4 Ut Az
o] async for o]t} await XA S £ 2] ? A (asynchronous comprehension) ©] 2+l
EHUTh v 57 AZAHS 270 TG IFEH T3 AP S A FAAZ 5 dFYTh PEP
530 2 IFxSA L

W7 3600 271 v57] Az Ao E= A5

rol' _l>'
> A

6.2.5 g AE T]AZ o]

g A E t2Fd o]= t 23 (square brackets) 2 & & ARl & A1 o] L At v]oJ l& & AFUTh:

list_display == "[" [starred_list | comprehension] "]"
BaE gagdolt g2 AME HEET, A S REAS BEoy guAdor NHT &
M, 1 245L A% A LEHOR Fho] 731X 1,

gk 4ER Hel8 BHA Y B2 A
I AU gaE A 2
O/\Ei?./\-]ﬂqq‘

6.2. o}% (Atoms) 67
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6.2.6 Y3 JaF o

A gaZd o]+ F23 (curly braces) 2 EA|H 11, 7] &} k2 & 2] 5t T2 (colon) o] gl 202 YA
del tazdols T2E 5 gy

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

A ool A 7 JF AAE v, 2 W& A Ada U A=A d e g2 A4 F
Yok 9EE P9 RAA BE0| 43P W, 1 2ASL AR LEXOE gho] LA, AF
Al e AUt Azl AlgE wf, JF2 Az AR 5o A= R 4ASE AP YT
WS () 22 vEold 5 glsUth; o] gl E2 Wl gAY & v Yth

6.2.7 9A4e] t]AEd o]

gAYy e gaE&d ole S &3 (curly braces) & &2 A2l 7]/d] o] B] o] LA ) vl o] & 5 AF U th
dict_display = "{" [key_datum_list | dict_comprehension] "}"
key_datum_list = key_datum ("," key_datum)* [","]

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

dict_comprehension expression expression comp_for

gxde gagdels Al 9Md e A€ vsyth

QEe 28 Aol g e Ndart Fold o), TASL A% L 2R Fro] Tal AL YAY
2o =2 5L Ao Th: 2 7] AR G ol TS5 ol ol B & A Ae vl 7= g8 YT
AL AL BB L A8 ol W AAT S drh Eold, 279 S ST L npx ol

Folzl Aol Yt

= 7}9] of A 2] A = (asterisk) ** = B 2] A I 7 (dictionary unpacking) = LEFH U T 3] A A xp=
o} oo ofel Bhuic. 2 vh ) =S A DA o] E/RE U Tk $ o) @& gt o] e] 71/ ol e Aol i}
kol g e A A Wi Rl AFE RES wAFYTh

W7 3.50]] 7} PEP 448 o A A& Al ke g e tagddol2e] o o 7.

YA FZAAL, 2 2= Qg F el Ao ohu)sI A, AN 9 “for” 9} i A Yo FEOZ
elf oo 8R4 Dew PUth Azeldde] AR u, ol At A9 gk LaFe] BEolA]
£ #AE G4Vl 48Ut

7gke] Goll that A ke e A EEY AF of A Utk @t 2 92 5 ks
slof v, BE 7bd AR Sol AP UTh) FEH 29 A5 A Sai: 2014 6]
el A S A (A B o15] A B 9 e A o

W 3804 WA 3ho] 38 o] Aol dMve] A=A, 718 3o B7E A7 & B Y= o
9] 2] okt th. cpythonoﬂ/q Zro] 71Xt} WA = . , PEP 5729] A ¢tof u}z}
7)1 7} FrE vk WA 7 Vo

6.2.8 A7 o]E] =32 (Generator expressions)

Addeols 842 Z35E SR A Aoy 27 dth
generator_expression = "(" expression comp_for ")"
Avdely A2 A AV ole AAE UL EH2HZ3USZI A 235 E S8t

Ak A o) ohd Az el A AT 25U,
Aveol e ERAA o) A8 L WSS AU AA __nexe_ () WAL 5ED o] =257

>
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) o] 7.5 2] 11T} (2 A ol 14 527 e, Leff 718 %) cor Wol 913 o]

EAAE FA] ghol P A A, 22 o= Q3| “““OP— o= A AA ghol A= o

glole Ao Fold ZWOﬂH AR <5 for A3} 7}1‘%2 for 29 RE 2
°1E1€i‘:'°ﬂ/ﬂ 7A 2 Fholl meh Eekd °‘ cug FYRe 2Tz A F7ME 5§l

& & (x*vy for x in range(10) for y in range(x, x+10)).

WA Ske] Qb g EEo A BT AT S AHUth AT S T2 MG BAL

3=
Addols 84 AA Y 7HE & Aibs FalotA 7] Aal, FA A= FojH A o] H ol A
yield @ yield from T HA-2 FAXFH Ut}
A& ole] & A 0] async for ol await A S £S5 8|5 7] Al ol E A (asyn-
chronous generator expression) olgta EYYth vlE 7] Al d olE A2 A v]5 7] Al d ole AAE

Egssy o AL v %S olHd o8 Ut (1] 5 7] o B & o] E( Asywhronous Iterators) S ZFZ3}A| ).
WA 3.600 F7F: w5 7] 4 A e ole £d 4 o] =9 5 YT
WA 3704 WA go] M 3.7 o] A=, H]Z 7] Al ol E] B3 A 0] async der Z=Eloful LJERS 4

AU 3TRE S, BE B2 u5 714 Aol R4 AT 5 ATk

W7 3804 M yield 9tyield from& FAF O R FHA ATz A FAH YT
6.2.9 Jd = 32 (Yield expressions)

yield_atom
yield_expression

dE FHA2 Aol

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

| @4t 57 Ao 94 BT ul A8 ¥ 2, T84 B4 3o
Sl A A 2 et B Bl 9

S EANS ALHE A4S F52 AddolH R

UP—L, async def o] vir ol A AFR st A 2 ZFE 42 ¥E 7] Al dolHE wEyth
£
def gen(): # defines a generator function

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

yield 123
STz e £2g o7 s, yield RH A Az A AT AV o] B R4S T
A EE S A% Aol Lol N EE % BAL
WA 380l WA dE RAAL Az AN Ao E BHAL TASE U AL E BAHo R
Aojs ~nzol A FAFY
Ad e ol e thaolA A dyeh Rvidol s 7] Alda oy & vls 7] Alve ol H &
Ao e g Au 3t
Aol gzt o 2d wf, Ay elHz 43 olHelolgE syttt 28 I Al 7t

A olE & zl\_"] AGS AUt A olH Y MM EE F sturt SE2 ) A8 o] Az Yt
I A, A2 A HA 4= THA 7R JAYs 3, A7) A thA] DA F A (suspend) 3FaL A #|
o] E1-4 S E Ao Al expression_list & S EHEUh dA X HTE AL, 2 E X A7}
E%%WLE“ﬂﬂq _TEAﬁﬂOM&D%%JOHOmmmmmmmijﬁﬁéﬂmMMl
evaluation stack), 2E ol £ A& e 7} 2P Uth A olg o A EE F stUE TE8A A3 ol
AN o, T U]'i] A= Aol A 3o B T2 AAH AP 4= A5 YT A7HE T
= 549 g2 AP ANt THE WA= 28 JdFUTh (BF for Yhnext () WAES E30)
__next__ () 7FAHSE QoA A3 None YUtk 18 A 9kl send () 7F AHEH i’ip} H, A3+ 1
HAEE Agdd Yy

o]UC

A Aoy 48 ZF Y3 o v WE Yt ol 2 | A3E W, sk o] 4
A Zlﬁ% zraglow, Aol dA FAE £ Utk FLT Ao AL Al el ol H T+ yield
Tk ol A3 o] ool A AL ofof t=A & Al & jlvke A AU Al = F3 Al o5 9

i%ﬂi %ﬂ%}%‘ Yt
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Q= BPAL try FRE ool 4 FFUTh AV d ol E 7} (FE 57} 00] 5 ALk 7hul A
4719 2 2 M) sho] detol = (finalize) H 7] Aol AN A o, A2l ol El-ol el o] e ¢] close ()

A =7 EEH 0], 7] S finally do] AP 5 5 gy

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

Woj 9= ol do]E 7 A5 H ulf, T S}= StopIteration A2EH A9 value JEZHEE JE
xd24 9 gto]l §Ut) stopliteration & 4o ] YA|H o2 AAHE A, AH o]E#H o E 7} Al Y
HolH Y B¢ AHs o2 o]F oA UTH(A B A d o8 7} 3h& =& (return) T 2 ZH).

HZA 3304 AA: AB o] olHE Ao 85 Y Y8+ yield from <expr> & F7}

AUk

Q= EAA o hYLY SWo] T2 erhE BEE AL 5 Y&y th

o B
StAV#E olE] sto] o] Al d o8} yield &2 F7Fsh= Al <k

PEP 255 - 7heha}

PEP 342 - A A E A OB S 53 258 A el o] €] o] AP}
AT S YES s A,

PEP 380 - A B A o]E] & 9 P3l= EY vield fromEHE Z YA, AE AV olg =z 9
= f4A == Ak

PEP 525 - 0] 57] A2l o8] T2 @40l Ael o] E 7552 %7 eto] PEP 4922 813 A Q.

~+

by

&

Al el E-ol el o] B WA=

o] MEAE2 A olH olH e olE o MiNESS AH YT Aoy o A2 Aol st

Adg ol 7} oln A8 2w olefo] o= mANEESS 5281 ValueError 99 & J 0 7] Ao

F o s ok gk

generator.__next__ ()
A e olel g2 Adg A Fst AL niA o g A H = A oA A 7R T Al gl ol g
7l next () HIAZZ ANE w), A2 A= AL A None S 2t} AFPL
O 4= 84707 oo A=, 2 A Al ol 8l &= thA] YA SR 1L, expression_list
o k= __next_ () 9 TEANA EHF U AV o] B 7} thE kg yield 3HA] 1 S5
StopIteration o] 7} A3kt

JUMNEE RE EAHoR 32U & S0, ror U U F next () B40] 24,

generator.send (value)
APS ARSI AV olH 2 g “E YU th(send)”. value A A= FA 4= T A Fhol
HAUth send () WA E+& A8 ol E 7}yield 3h= T #h= =8 F A, Al #l o8 7 o2 3k
yield 3}2] 911 £ 83} StopIteration & oYt send() 7ZF AW H 0B & A ZA 7| ==
F2Pu), S e At FFAo] gomE oAy ¥LE A| None & A s oF 3 th

generator.throw (type[, value[, traceback] ])
Aol e 7F DAl ARG A A type B oA E o7, Ay o] T7}yield 8h+= Th
72 =85 U AV o8 7 o2 LS yield 3HA] 9411 £ 8519 StopIteration & 4oy
th AvdolE 7 AEE AL & FHA FA ThE Y E oy d, T o9 TEAE AP Y

generator.close ()
A g o] 7} D A] A A3 2] Aol A GeneratorExit & oYUt 18 o} A H o] g 47}
-0} sHA (gracefully) & &8 A, olw] @R A, (L o9& A =2 EH) GeneratorExit &
427 close= SE A2 Forztyth Alvl & o] B 7} 34 yield 3 RuntimeError 7} &8 E
ok A o7t E A9 & dord, TEAE AUk AV olH 7 A2y B FRE Q6
olm] F 25 ek, close () & obPd U= B4R LT

70 Chapter 6. 34


https://www.python.org/dev/peps/pep-0255
https://www.python.org/dev/peps/pep-0342
https://www.python.org/dev/peps/pep-0380
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492

The Python Language Reference, = ] #] A 3.8.18

A1 ol

of 7)ol A el ol el ek Al el ol B 2] F 2= Ald sk e o 7 Qs Ut

>>> def echo (value=None) :

print ("Execution starts when 'next ()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print ("Don't forget to clean up when 'close()' is called.")
>>> generator = echo (1)
>>> print (next (generator))
Execution starts when 'next()' is called for the first time.
1
>>> print (next (generator))
None
>>> print (generator.send(2))
2
>>> generator.throw (TypeError, "spam")

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

yield from = AFR3l= ol &, “What’s New in Python.” of] 91+ pep-380 = H A 2.

H]5 7] Ay el olgl g4

async def B A4SH FHU WA Q= BAA Y EAE 1 F4E W57 AvdH B4E
3o g eh

a7 Al d ol 8 7t 32 8, v% /) AU el 8 AA 2 delzl W57 o Hel ol HE BelF
2R Tk 7 AR S Al o] B o) A3 Alo] gtk w5 7] Aol H ARl: L 5 d g4
async for Bol A ALGE =, AU a0l B A7} for Eol M AHEE = WA T A o,

H 57l AV g o8y HAEE F 3tUE T3t ofdlolHE AAE 851, o] A& await T uf
Aol AlZE YT I A, Ag2 A HA = 2712 AP T, AT A thA] LA FH
(suspend) 3} await Q1 T FE )| A| expression_list o] g2 B S Yt Al g oo A A H, A
SAEGE AL, BE A A7 EEdth= 559, A9 W2 A AZ4E, ¥ 5 2 < E (instruction
pointer), U 1 4F 2~ ) (internal evaluation stack), B ol €] ] 2] e} 7} =g Y th b5 7] Al g o] 8 9
HAE7L EHE o3 AAIE await 3| A A o] A7 wff, T4+ vhx] Q= A o] &7 & St o 7
T2 AAE AP = JdFULh AAE Fo] d= A9 2 APS ANMNIFEF THE H A=
2 AFUTE __anext_ () 7FAREEH QA THE A3 = None YUt I8 XA] 9431, asend () 7FAHEE 9
o, 2= 2 AAEE A gy

vl 5 7] AV ole oA, e R AL try £2EL] ot A A 2 YTl 3A T, B 5 7] Ay 3l
OJE 7H(F 2 471 00] H A 7R A = AH 2 2 H) o] d 2l o] 2 (finalize) =] 7] ol A /W] X] ko,
try 7RE WY 4= d42 7] 52 finally 25 APt d AW 5 A5 Utk o] A%,
vl 5 7] Al gl ol E]-olEl g o] El 9] aclose () & T&3ta, 1 22 2= ZFE AAE AP A, o 7]
%% finally o] AYPHEF st A A2, v]57] AW o6& A3l o]l E F = (event loop) Lt

2 A2 & (scheduler) o) Al 95U T}

spolde| Al o] A& A2l st7] AAel, o] M E T2 sfo] deto| A (finalizer) TS 73 2] 3f oF Sh=H 1] 7]
Al ol gl-ol g & o] B & Wb ofut aclose ( %1% 3 %‘3 ;‘r] o] stold e}

o] 4 = sys.set_asyncgen_hooks () & TZANA 52T 5 A5tk AL A D u), ¥57] AV
# ol -0l el o] B &= Sho] el Al o] i) 55 55 sho] detol A B AT AQU ). sl dzholA
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H A =9 =z EvE3l of &= Lib/asyncio/base_events.py o] 91+ asyncio.Loop.shutdown_asyncgens
TdE BHA L.
X34 yield from <expr> & H|E7] AlYd oy oA AHL3t= A2 &1 o)

H]E 7] Ay e ol El-ol el 2l o] ¥ WA =

o] B AL v]5 7] Al olE olHd oE e mAEE A=t Ay olH &9 A3 Alofst
= o A YT
coroutine agen __anext___ ()

ojglolH B e, AR5 vl 57 Aldd ol T49 AL A2 A Y v gtez A
FE = FHA A ZWH‘&‘%“/}. H]5 7] Al d el ™ f&*ﬂianexti () Uﬂ/ﬂ‘zi A 742 o,
“&%% ojolE EollA A Y= HH A2 P4 None ghs ZHaL RESHE oo HES Ayt
o2 4= TH@A7HA] oloj Ut dE %3 4 expression_list & 2 FHd= ZFHO
do 7 stoplteration & ZJUTH v|57] AV d ol 7 thE 7H2 yield 314 ¥ £ 855,
H5 7] g0 F2E 47 A5l ol olE & ol 1‘41*1 StopAsyncIteration 9] € 4oyt

ol MM EE HEF async for Fxo| o3 BEAH R TEH YT

coroutine agen.asend (value)
oAl lHES EelF e, Adstd vE 7] Alvdolele A3S AT Aa ey
send () WMINE A ¥, o] A2 k& v]5 7] Al & o] ﬂ"i “EH](send)”_Tl value 9 A= 3 A
d= 824 2A7L FUth asend () MINETZL 8 & ol olH &2 AlY @ o] Bl 7} yield 3t
CFS @2 A 7] StopTteration o 2o 2 B A}, v% 7] AVl o B 7} T2 gH2 yield
3R] ka1 ?E?S}Ui StopAsyncIteration & doUth vHl&7] AU HE AIFAZ =S
csend() 4 EED W, 2 WE A= 40| OB 2 A4S None 02 T2 o T h

coroutine agen.athrow (value)

coroutine agen.athrow type[ value[, traceback]])
oAfelHES T, BlE 7] Al al o Bl 7F QA SAIT A H ol type B oAl E Yo7
Al & o] Bl g4 7tyield 3 o3 g2 YA Sh+= StopTteration o9 8] o2 2 F ‘4"% HlE7l
AF @ o) B 7} o} 2 ZEE yield 314 ?J;I’_ Z 531, ool e B9 93] stopAsyncIteration 9 €]
Zhdoldynh Al ol 8 &7 g E o2& A A thE 9 E Qo7 H, ol HES
APl 71 o9 7t offll ] H B T E A A HA YT

coroutine agen.aclose ()
offlolH &= aﬂ%z— o, d8std, vg7] Aoy &7k dA FAd AHow
GeneratorExit & @R YTE ek 1 o] 5o vl 5 7] Al ]H 3t 7F o} 81 A (gracefully)
Z 83 AL, o)u] @ AL (2 A9 S AA B8 0 E M) GeneratorExit & 4O 7]‘1", a‘ﬁ"‘
ool Bl £ StopIteration & deYrtth o]o] A= u]F 7] Al ol Eﬂ TEo] YT
F7Fe] o o]HE &2 StopAsyncIteration o2& oYt whek v 7] Ay & o] ¥ 7]’
Fh= yield 511 o] 9l o] H E-of] 9] 3} RuntimeError 7} H“@?J‘/l o} whek ulE 7] Al el e 7t 1
el o ool E dod, ofdlolHEY TEAE Ptk whef 5] AluE o) B 7} ol 2] vt
B ERE oV FRIULH, H o] = aclose () TEFZ oFF AR A Y= oldllolHES

EHE U

6.3 zz}o]un ]

mebol M2l Qojoll A 71 FatA 2Es

C
AXE

rlr
o

et 22 olgs Ut

rlo

primary = atom | attributeref | subscription | slicing | call
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¥ (period) 2} o] £0] o] 2.2 wabo] vl 2lch:

d
=]

attributeref = primary "." identifier
zefolme)t ke TR Wl O EYHE FEE A USHE B AA 7} thefof b, Ul E A7 7}
o] 4ol AFFUTH o] AA L 1 o] B AEAE it o= HES YAFEE 20
A2 __getattr () MIAEE BN AxHupol= & 5 JF U ©] olEFF R
AttributeError & o Uth 12 X4 ?%’3@ YA AA ] 3} g 2 AA ol s AFE Yk
2o oEeRE Aol 22 old W o 247 OE AN Aol A 5 Az,

6.3.2 A Y A 37X (Subscriptions)

NBAIRAL AALEAD, FE, D2} g (GAU) A 22 ATt

subscription = primary "[" expression_list "]"

zZgolH & S FAS W AEATHA S A Y3te AA 7 velof Ut (& E9, gl2aEU YA
Ya)). AFe A Aol AANEL  getitem () BIAEE ZTANA AEATHAL QS 4 Q5L
W AAES] B, ABE2THHAE A Dot 7 7HA 79 Aol dsuth:

mefolwe) 7 o)W, B4 ZEL e TS Wl )] 7] 5 7k H ol of 5, AuaA YA
v o] A 12 7o) sk gre AEFUTh (ER4 B2 43 she] 4EL AN 4
Aol stae FEAuTh)

zefolmel NA AW, BEA BFL e 7L W) B} Zehol 2 slice) (T A Mol A =9 Fith
7} Lhshok g o

B4 e AL g5 delno) o) 53 FAAA FeUth AW W NALEL B
el no] A A2 Aol S Hohe AR 20 AYAB AT geriten () MA=E AFTYT
(A x1-1] 2 % 9] hA e =g Ao, 2SS WEA AA2o] Y FEE A40r)
S5 8ol oby 4] 5 oo o1, A2 A At ghol sl & BEE AT 001
3 E AlTh. 9] elag) Sefol o] B Aol AAS _getiten_ () WAZAA o]0 R]7]
o ol, o] A EE AR S AR Feat 2 WS WA AR 718 BTt dEyTh

2ALY 2L BAYU B M2 dlolH P o] oh 1, shke] BAEH 1 BAG ek

6.3.3 &2}o] Al (Slicings)

seol e AR AR (IF o), BAY FF 2 2E) oA ofwl el FRES deThch Letol
AL mAA o o BH Al ol v del woll AHEE g A5 Ut S2hol Y EHE ol ¥ FUTh:
slicing = primary "[" slice_list "1"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

o] Y4 Bt mEFo] YUtk BAA BEHY Mol AT L BEF Lo BEOR Hol|E
M, BEAEAIYA0] Setol 402 HAE S5 Uk 2YS o Bashl Bet g, o) %
oA Az dow d sk ol Sehol o2 545 2

& of ¢ A%t Hoste AL ® oS
A AZFUTEH (o] ALE &etolA BEEo] 1183 & gho] A (properslice) & 3% Z3H61A] 92 off U Th.

6.3. Zg}lo|rg] 73
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efoldel o) chesh LG ek Sebolu el (D Auaagan ge  geticen O WAE
2 M) The T} o] Lol s BE O R N E BEol AL 72 A9 P Th Setol s BRo] Aol

Shijo] 38 2orh, St Selel A FHES] WHE B FENUTE 297 OB Gehol
2 3o M3to] 7|QUt) & ;Qﬂ%a}olé FEo e I xdA J Yok A3 S Bho] 2 (proper
slice) o] ¥ &efolx AA (4 E—’?—ﬁé A Hzholyl, start, stop, step 01 g HE 7} z+7+

=
=
x4 ola, il 2F 4525 None &2 A5 Yo

6.34 3=
sEcfeAAl e S, d ) el s dedA S FFer S 5d YT

call = primary " (" [argument_1list [","] | comprehension]
argument_list = positional_arguments ["," starred_and_keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments
positional_arguments = positional_item ("," positional_item)*
positional_item = assignment_expression | "*" expression
starred_and_keywords = ("*" expression | keyword_item)

("," "*" expression | "," keyword_item)*
keywords_arguments = (keyword_item | "**" expression)

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

T 5 gl vk AR A AG A A F o) ek 5 QAT o v S wA) Sy,

metolnelo] ghg Tohel Fei8 AA (H8A 39 B4 U U5 WA ANES| A=, Sl AR,
2ea Aama WAS, call () WAEE 2 RE AL AR 7 2ok g,

BE QA RUASE 558 NSa A kol PR WA AN BRE FUE e
A4S st gy,

A9 A7 o, U he st 2o) A4 ke W Tk WA 94 AU S AAA Be
S2E9) B0 wEO UL N7le] 917 AA1E o] ThE, A& N 7le] SEol Yo, o o
A= Arpvieh, 48} A S ER& AT H AR UG (DAL 3 A 9
B 20t o B g AL o 6 A 5 A ey 2ol o] A9 B, Tgpatr ror
o9 € Aotk 1EA ow 1 AR e S0l AN Y451 THE A o] None o] 2} B A
S8 A7 AUth BE QA7 A NG W, b4 A A e SRES Y Aol 2vE @
Hgote A BAER AUt (RASS B4 Aold u & AT e Tk 2a4, P
A E 28 AR o] BRSBTS <2 AAGE A oA G B E 5 EAA
3449 eI el 7997 4 oh g el sl e

Yk 2 ol | 42 sl oF 2 d 94yt
ol thd, TypeError o€ 7h EA T Th 218
A8 YT

CWWmmeM%m@Wl?LLHﬂWﬂ 7} o] B& ZHA] ¢FolA], AAL BAF e BEAo g
°lE°1 ‘ﬂﬁ‘?‘rﬁ}ﬂr’%iﬂﬂ:i*le—?%‘\ Wzﬁr} == Al

& 2] UH7H‘?E—’F SEEERU UL YA AAE0] Yo, identifier - HS AFSE3E 4 w7 E 7}
AA F2 Sk TypeError o9 & Lot} o] A%, 2 FA v ilee Fe A AAES 283+
%ET%% AGTFUTHEE g A4 A=) gl Rl 7).

719 = AA7F A v A o] SOl tf-§3HA] ke, **ldentlfler FEHES ALS5= P4 w7}
AA| 2 3Sh TypeError o2l & € ot 1 , A A ui s e 7Y E ARES 253}
E gAY, e AX 7 ARE] glod (*H) “/"*‘Mrﬂ S Adukguyh

¥4 *expression 01 g5 T }‘jd expression & k& o[ £ o] Fojof F T o] o]
HEg 452 O Ol 719 ﬂM 1ZHE QA AAE AFEUth 5 £ (x1, x2, *y, x3, x4)

£
A+ % %%”f”ﬂ“l%"yl = yM 0] Y2 THd, o] 22 M4 ) o] 1 A] A= x1, X2, y1, -+, yM,
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o] ¢13l A} M A} *expression B o] HAAQ 7] E 2z} Ho| U 4= o]E, 7|9 2zt
(28]3 BE **expression AXE - ol & R} Ao AelHri= AUk 2 A4:

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

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

e
é
_I_/
N
i)
[
ro
50, 2
kg
*
I
Y
!
S
0
)]
)]
-
o
=]
Mo
i
mlo

BT ARG S A AuA ol A 7] W], AA| =

= **expreSSlOI’l o] zﬂ-_,_ S E0) 533, expression & Fh2 1 o] Hojo
F719 719 E AR AAE AFHULE A= (FAIF A 7= © A
ZA3thd TypeError o 9] 7} A g o}

B xidentifier oY **identifier & AFR3t= FA 7/l H4-EL 93] AR S F o} 7|Y =
oz} ol EEE M E 5 gFUTh

FuTh 2 8ol
70

WA 35N M B EFS Q9] A5 *and ++ 9 DL WoFE o] 3, 9K AAEo] o] B
Q317 () Aol & 4 93, AAE A7 HAUE A A7 () Fol & 4+ A& UTh HEE PEP 448
ol A A ¢¥5] 155 U ok

5L 98 QoA g o, B4 oW e BeFUTh None D 4 A5 UTh o kol OB A A4
HEAE 2 AR G 2 gtk

geF 170l —

SEREEEREEC R

e

A FAFUT 08 179 G5 o A AT 5 YgUTh

await_expr = "await" primary

B A 3.59] E7F

64. olflo|= £@4 75
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M
rr
l'Ug

QA g Aok v e AT 179 2 2%
o .

power = (await_expr | primary) ["**" u_expr]
IHA, B3 e AFAFET 4 3 AR AlA 2o A, AR L B F oA AF O F Fho] Faf A
Uk el Aol 5l Axate] g F3he <M A kst A2 obduth: ~1x+2 2 -1 o] Itk

AFAE QA W pow () 77 1Y AR 259 wf o} 22 u7t st 4F RS
LEEJAANF AFAFT e FUTh A AA = HA & Fo g2 fAH N, A= 2 FYYth
int 3] AR} B9, F WHA QA7 ST obd o]} AR HAMAES 22 FS st T A
AAZE S5, BE AA = float 2 W E 1, float 277 AZHUth o & 0], 10%*2 & 100 & &7
FA " 10**-2+0.01 & EHYFYTH

0.0 8 S+=2 AFAF3H zerobDivisionError & o Yth S48 B4 AGAFEIE B4
(complex) 7} U= Uth. (]| d WA o A= valueError 5 €2 AFUTH)

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

Qg (vhe] ] 2) AAAE T 57 A9 Lo ghe FU T
AuHE 157 Q7o) kg 87 glol BUTh

2 )
AWE) diake 2 A5 AA v E vbd A g2 FUTh x 2 HIE -2 - (x+1) 2 H o §

¢

2]
Al 74A] A% 257, AR 2HkE 3= 2 A =T, TypeError o€ 7F AU o

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

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

*(FA) A= AAELY HE FUH AAES BEF AA Y, §F A= A4 T E AA= Al
oJof Fhuth 49 Ao, RAES F Fo2 AEAE & F A Y T2 A, AlE 29 vkE
TP YUTH 9 BHE F2 A EAE YT

@ (at) A4 = FE FAl ol A&t = AGUTh sto] e AP E o= A% o] AAAE A BHA
FEyth

B A 3.59] 7}

3 Al
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/ (=3} /7 (AS U=, floor division) A S-S
WA BEFoE UBAULG A5 UxAL A5E B
= FsUth 2 A%+ 34 ‘/]rT*‘*:‘J 2 ol “floor”
ZeroDivisionError 99 & do A Yt

(B2, modulo) @ 624 3 WA QLA WA QA2 e oA Bt £ 5
Hoz HIFH UL LEZ 2 2}7}00]H zZeroDivisionError 99 & %_] SR AR= S O]Z = =
T;l 14%‘#]3%%3.14%0 7=0. 343}7“14&}(3 14 7}4*0.7 + 0. 343}7L£ 2)EREZ
QAL G T WA T A A B REE AT ATE BT (EE 09U th; A5l ARG T
A 3] AakAte] AHAZRE T ZE U T

S o, 2L
Flo My

FM

ArUsAd B AR 22 F5Aer AZF ] A5t x = (x//y)*y + (x%y).
A4 UxAd RE2E UF 4 divmod () % A 259 5 YTt divmod (%, y) == (x//y,

A s EEE AMs -’Fﬁlﬂ‘a}% 2ol g, s AitAb= oA 2epd o] £21E 2" (A E Z2 0]
Adelgtis g2l A dFUthS T3 5H7] o 2L AAol o3l thAl Fegych 2ad g <]
2 slolH 2ol B g ¥ = %éiﬂ Al A old-string-formatting o] A A & g c}.

B Al Az BE 2 A4 divmod () @ Hagol thsiA = Aol H o glA] ks th 4,
A3ttt abs () FFE AFSSIA A2 MBSt Al L

+(BA) A4 2 AAEY 2 FUHh AAEL E O AAW, E o 22 g Aldao oyttt
A A AL WA FEFoE S 3, A FAHAA UL T2 A9 AJAL = olo] & o] A
A4tk

= (7)) A= I JAAEY AE FUTE A QAL WA TP o2 Asg Y

pds

hva o
ZE QAL A% ANHT e S M E 2

i
xfy

U,

shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

o] AMEL A4 ELS AR WS YUTh A WA AAE T A AR2 Fol W= SHF AFolu}

L E& o 7 Y]t} (shift).
LEHOZ pHE AIZE 8= A2 pow (2,n) E S UxAlste Aoz FoguUth. 9% 02 nHE
A|ZE s= A2 pow (2,n) & Fote A2z Fo|gUnt

6.9 |3 = A4

Al 7o) HE e 77 thE S A9 g 25U

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

& QA= 1 A2 I E™ ANDE FH|, AASE dofof Fth
_/'\_

"abs (x%y) < abs(y) ol FEH O 2= Fo| A, floate] B0l & £ A (roundoff) v o]l 4] H 0 = o] ofd £ 9
SUth A& £, ol ﬂoat7]—IEEE754HH A= 52191 Egﬂ%% }ng‘fa w,-1e-100 % 1e100 7}1e100 & 2L RFE 7177
A3l AlLkA éﬁr— —1e 100 + 1e100 01tﬂ,_rx]z4 02110100 I AE3] 2L UL} 32 math. fmod () = B 7 A
WA H°1ZH Fo B H X AAE F7) wel, o] Ff -le-10 %%E%HHEP old "4’””01 Eﬂ HAEIAE & Z2
2 dFuch

2x7byo] A Ao} ok 5 ke d E}ﬁu‘(roundmg)fﬂh AN x//y & (x-x3y)//y Rtk 1 & £ dF5Uth 28 A9,
divmod(x,y) [0] * y + x % y7}x 9}0};37}7@ 18171 9130, stoln 2 H o] A5 s FUth

6.9. o|gH|E AXt 77
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» AAAHE T AAHES] W= XOR (e OR) & ], 4+ & g 4o] of Ptk

| A= I A2 v EE (2E4, inclusive) ORE S+, AAFE2 A of oF Tt

6.10 v| 2

Cole= g, golHo BRE Y A T2 SHAFHE 2=, 4ls, A|ZH, B E AR T ¥
o). 8, Cobe ©el,a < b < o9 ge FA Lol ool A% ge Aoz BT T
comparison u= or_expr (comp_operator or_expr)*
comp_operator - P S e S L

- | "is" ["not"] I ["not"] "in"
Hl2E =87 EYth: True & False
HEs AR EA ARE 5 dGUth B Sl x <y <= zEx <y and y <= z 9 BEH,
o)Ay o 2 A AT ettt AYUT BHAIREF A 25 x < y 7F AR ol z 9 2
oA kU Th.
HAAOZ a,b,c, v,y z 7t BT, opl, 0p2, -, opN 7} Bl AAAH, 2 opl b op2 ¢ ... ¥y
opl 2z & 2 EAA ] G2 Hh B e P AR AL A HTE a opl b and b op2 ¢ and ...
y opN z ¢} &5 gYth

a opl b op2 c7ta$tc ke oAH FFY HAE GABA 7l W&o, dE 9], x <y > z 9]
911317 (o} o] m 7] &= 9hT] o} 2o Aol 23 of g o,

6.10.1 ZI |

AL} <, >, ==, >=, <=, 1= &= F AA 9 g2 Ptk AR50l 22 F L 28+ gFUth

AA, 7k & F2 AA Sl (B otoldlE Eoll Baf) k2 Zrethar Wotal Qs th 3ho] oA A A9
T2 F FAAJAMEAUTE: oAl & S0, A gholl &t 73 A 2 (canonical) H A 2~ -2 §l5 U Th
Esh AR 9 ghol SEF YA (A& 5], EEHoH o ERRER FAH = 2) 2 & FAH ook St
ST AEE gl Utk vl A4kR= AA 9 o] FaldA] o st E% TR AdE FEFYT
AA S = unE S8l P H o2 sty F 4 E 5T

REF2EFRFA & HHALRE) object 9 A B Fol]7] wfjFof], 152 object & 7 7] v
FHASASTULE J52 1t () & 22 FHS ¥ WA = (rich comparison methods) S -3 3| Al
ZH4l 9] vl ol F2E ALEupo] 2% 4= Ql=d], 7|2 A Q1 A A E ulo]A| o] A o A A YT

F%6 UL (==&} 1 =) 9 7| & &2 A9 oto|dlE Elof] 7IRbE FuUTh A, 22 ool E El & Z=
A2EXA 7] B35 HlaE e T3, ThE olo|dEHEE 2= A28l A Y 5 I e &
th o] 712 &9 F71& BE AA 7 AL (reflexive) (F, x is yEx == y & GAFYDH o] =%
=3 A o= Ytk

0N
o
NEY
r}mz
XH

order comparison) (<, >, <=, >=) & A|F 5 A gFUth A= TypeError & 423y
o] F71& 5T A 35 FA 7 gtk Ayt

E e Radase] FA AR dEHE, 72 F5 MY 5542, A

gt e FYE /M 50l AR e 2AdE A OE F AFUth 28 FE
= Ax 7F a1, At B2 g o] 18 A st §l

v
rlu
1)
)
=

ol
o

o

N
=
lolo

of

)
<
kv

fo Kl ol 2,
oft
_'N_,

MRS
>

o

R}

oo
o
R
N
o
ofy ™

=
o
M

} 52 & ((typesnumeric)) ¥} 5 2}o] B8] § fractions.Fraction ¥ decimal.Decimal
| S5 2452, Bagr ol v e A 054 erethe A% AR el s, 20 O A
e WA} At BER W5 oA oA, AREe] 4 flol F Ao (TTelE
H02) gt A Ha g

2

3 Al
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NaN(not-a-number) ZfE float ('NaN') ¥} decimal.Decimal ('NaN') 2 EHI UL ZE &
A9} NaN 2b9] B3 ARG eh 9 AP H 02 EST I AL, NaN o] 7 <
AJdUth & E90],x = float ('NaN'),3 < x,x < 3@ x ==
xE ZFYgUrh o] 522 IEEE 7548 =3t
e None¥} NotImplemented: AZFEJUTE PEP 82 AZE tdtvjuE= FA4 55 AL}
(equality operator) 7} o}d ist is not 2 & & ottt A& ok

e Bloj ] A|AAE (bytes Ybytearray & Q2€d25)2 S AV AS vzdE + 54Ut
o) AEL 2452 A F= ARSI A A 4] 2 2 (lexicographically) W] 1 ¢y T}

e BAEE (str 9 A2HEAE) 2 FAEY FYUIE T 22 E (Unicode code points) (U7 &<
ord () o A7hE SN A A A 2 % 1@ o)
RN R T PNSEE R EE PP

. /\]-:rq/\ (tuple, list, range 9] Q1A L]

WE A YA FEUth A2 e d5 0 TF

H]E’_% TypeError & ¥ 7Uth

AUAE SN 80 el M E AN AAHOR MDD T AR AL GLH
g J(ldentlcal) AR 7F A4 3 2T} al (equal) 7F U th o] & S8l 5 4 s A A of tf 3t 55
(equalit}’) AALE F3 5t A 2 st WR E¥AAS AU
W AEdE9 AH A QA ¥ A= tha ) 2] o] Fo] YUt

- FZd Mol 2 v nH 7] A=, B2 Fola, o7t B, thS5he S a5 7ol
2t vla s oo Futh (A E = ,[1 2] == (1,2) EAAAY, ol =27 Z Yy
oh.

- AR E A= 2IAAE2 A HAE & 8453 22 <AE FUH (A& =99,
[1,2,x] <= [1,2,y] v x <= y & Z2FA4Uh. S 247+ 40 &2
ZdEdo] A vlagyrt (& €01, [1,2] < [1,2,3] 2 F9Yrh

* P (dict & A2HART) 2 22 (key, value) =2 7FE W, 22|31l 27 o] 4-¢¢ Zrhal
vl g Ut 719} 3k 5 vlae v = A A Y o
th4 v (<, >, <=, >=) &= TypeError & o 7tk

o A% (set o] frozenset & AXBVAE) S 2 FEF AR TE J & ol v E 5 A5
yrtt.
o] AEL HE X3} (subset) T A9 K & (superset) = 555t 4B o AARAES Aol gyt o
A= Zi%/\i(otalordermg)E 7‘*-43}%] AFUTH(AE S0, F AT {1,224 {2,3r =}=H
A&, du7t the shuhe] 2 Gl AR, szt ohE e AR ol Al = %}G th. webAd,
3l /\/Hoﬂ o &3E= T4 AR E 24?,5:]-6]—%] AEYUT(AE &9, min (), max (), sorted () ©l

JYoz AT e res Awetd o5 A ke AvkE FuTh.
A ge) W ie 1 245 HAES AT,

Ryo ge ygEse i ASSS TR b7 e, 715 vlw E2L AS T
% o =

oy

4L AsEntol =
t}:

5

K £ A8 o] 2AAEL AT B AR ARy 7L 4ol of
sh
1:1
* 55 vl BAMA (reflexive) ©] o] oF Ut thE T2 RS, ofo|HE E] 7} 22 AA & 2ot
] 5] of of it
38 UFE 522 FE FQE (code points) (]S S0, U+0041) & A 2 R} (abstract characters) (]S 5 o], “LATIN CAPITAL
LETTER A" & 723t #Uzsol gle e 34 £A5el 9.4 shje) 3= Zelepon s, #742 sht
oo mE wEe] NAAR RAED 4 9= 24 E2ASo] Pol gt o & Sof, 24 ¥} “LATIN CAPITAL LETTER
C WITH CEDILLA” &= F= $] %] U+00C7 ©f 9l+= 3t 7] 2] &3 & X} (precomposed character) U = $] % U+0043 (LATIN CAPITAL
LETTER C) o] 9= 7] B B2} (base character) 2F F 2= F = $] %] U+0327 (COMBINING CEDILLA) ©f| 9+ A3 & X} (combining

character) &) | A2 2 T8 E 4 AdH5 Y

FEAEY v A E FUIE T2 ZAE £FEANA sl Utk o] A2 Ao A W A A = Uk d 5 "\
u00C7" == "\u0043\u0327" £ AAYJUTH LA F EXE o] 22 =4 EAF “LATIN CAPITAL LETTERCWITH CEDILLA”
£ 3R 28 H Yk

BE2Y g A B2} Fo A v et (S, AFo| Al A #AQ W © 2) unicodedata.normalize () S AFR Al

6.10. ¥]3Z 79
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X is yW¥Hx == y T}
C B O A (ymmetric) ol o] of T Tk, ThE e EAY, 02T 2L BAAL 0L A}E
ofof g

x == y %y == x
x 1= y&y I=x
x <y%y > x
x <= yoty >= x
52 o] A (wansitive) o] o] oF T T THS (AA S &) | F o] o] A& o FHITh:
x>y and y > z®¥x > zT}
x <y and y <= zWx < zT}

e o Mt =9 A B Holok YUt TE U RAY, T RAAT0] 2L % Fojof

x == y&not x !=y
x < y@not x >= y(A LAY )
x > yQnot x <= y(A =AY FD)

mpA e F EAAL A A 2] A8 YT Sl AAxol s A8 AW @ v gL
82 445 YTt}). total_ordering () HEH olHE BAA| L.
T+

* hash() 23+ 554 4dAAALS FAF UL 2
E7Ms o2 A A= o of g th

shol e o] A4 FHES FATA GHUTh A NaN GE S o] 7L w2 o o gy
6.10.2 4] AL A4t

AAL in I not in S WHAS AAEU L x Tx7bs S @Y o True &, 13 A g ol
A AE

s
False £ FUTH x not in s2x in s 9 -?@%?‘4"/} Mg Eaotlzt BE W A AAE
F AT FEo] o] AL AW3t=tl, Y9 A+ in ]‘j/‘qﬂﬂ"ﬂ?—‘ﬂﬂ Z17F A=A AARRY o
list, tuple, set, frozenset, dict, collections.deque &} Z2 AH oW H 5] A%, A x in yEany(x is
e or x == e for e in y) &5 Yrh

TAFEF ol EE Y AH,x in yEx 7ty 9 B2 FAFE (substring) 1 3%, 18] 2 & 11 ALk
True YUtk F5d A= y. find(x) = -1 dUth W FAL 2 P o2 2AL= F& T4
dz g7l w2ell, "" in "abc" & True & ¥ FY

contains__ () HAEE ZYst= A BY ZH; 29 A9, x in y+y.__contains__ (x) 7k
A& E W True &, 2894 oW ralse & E8FYTH

__contains__ () & AYFHA GAW_iter () T B AR AY 229 A9,y 2 olF
HolETd ) 284 x is z or x == z & FO| HA st oW Gz 7t HEA WA x in y & True
Ol:}qr’]' ELAHﬁ]"EE‘I_ Oﬂﬂ7‘|'bﬂ‘}‘“_6]-uﬁ in O] _‘j_oﬂﬂe O] 07] 7—] oi%lgqr/}
et e 2, S EAEFY (old-style) ol Bl o] R EZ S A=Y UTH 27t getitem () B
Aostd, x in y+ x is yl[i] or x == y[i] %tﬂ—_‘z‘s]_%go] ol 2= olEl A 7} Z A5},
ARG A2 RE Ag A9 250 thal IndexError o9& 27]Z] RS B e A IRTALIR A B ) 4
True 7]’%]4]—’]' (3‘%‘4*94 A7 HASHH ino] 1 JE do7l Ao g FHIFIHYth
AR} not in ino =A RAo7 FojHr}

3 Al
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6.10.3 o}o]tlE]E] ] 2
AuA 159k is not & AR 2] ofolHEE]E AABUT x is yExohy7}ololRE e} 2-e AA Y

o, :Lamozlzﬁosr}@ﬂqu}.wﬂg ofoldlEl = id () &+E AFEalA 24FUTth x is not
y < =94 24 e Fych!

6.11 =32 <d4H(Boolean operations)

or_test = and_test | or_test "or" and test
and_test = not_test | and_test "and" not_test
not_test = comparison | "not" not_test
=g oale] ZuWoA], 28| TF A0 Aol 2 B (control flow statements) | A] A& e i

o
ARe aﬂﬂgqq False, None, & @2 %40, ¥l £A2 3 AH ol (—rx}"é‘, wET*E‘, g2E, 9
AuE, A9, 29 3 (rozense) & ERFUTH. LS BE g2 Ho2 A H T A8

ANEL__bool () MIANEZE AFHA A4S =1 %k(trlﬂh value) & A 2B upo] = & 4 Q)
AAXR} not & 1 QA7 AR O] True &, 18X ¢ O False & FU T
F¥A x and yEAAxY S FFYUhx 7t AR OH 11 g& Sl Ut 2184 oy 3
T 3o 1 A9E EHEFYTH
2@ x or yEWAXY S FFUTHx 7 Fojd 2 g2 EYF YT 28R dedy Y 3t 73
of 2 23& EHF Ut
and & or o= A% ¥kE Zlolu} 1 S False E}True Z AR 93, ul Al upx] gk Zro)
AAFE e F FYsloFFUtt o] A2 W2 LR UAFULHL A E & S7]""X]'°ﬂ°]—’ﬂ]°1
71 REFOE A Eofof g, EH A s or oo =d =g xﬂ+r§qn} not & A gre
ok stm g2, 71 QX9 &3} IA ¢l o] =2] gk (boolean value) S Z#EUTH(| S E0],not 'foo'="''7}
olyztFalse & ¥4 Th)

6.12 T =34

assignment_expression = [identifier ":="] expression
o] &1 3= 3 4] (assignment express1on ] 2= “H ™ %3 4] (named expression)” ©] L} “H}t}F 7] 2] (walrus)”
= StUTth 2 expressione 1dent1fler°ﬂ 43t S A9, expression? kS wFEHgU T

ST
=]

QA Q) AL AL F S Ak A7AL A AU

if matching := pattern.search(data):
do_something (matching)

T Az vd 2EHS A d

while chunk := file.read(9000):
process (chunk)

WA 380l 7k vl E& Aol T & o] 244 S W82 PEP 5728 F2 A 8

4 2}% 714 A]-4= A (automatic garbage collection) 2} A} &= (free lists) ¥} U] 2~ & E] (descriptor) & 52 ¢1 A7 W&o, is A
AL A2HA WAEEO Y ASES w47 22 BATHACE A2 0], Aoz Ko o 4e FAL 4A T
A5UTE B ZAA G AR = 259 ZAE FRAAAL

6.12. ¢ 3 81
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6.13 =7 313 2] (Conditional expressions)

conditional_expression = or_test ["if" or_test "else" expression]
expression = conditional_expression | lambda_expr
expression_nocond n= or_test | lambda_expr nocond
273 BAAL (w2 “4} 3 A AR} (ternary operator)” 2F1 B U th 2E vlo] A AAbo A 7 e 94
=& 25U
EHA x if C else y2 HAxUA Z2ACO S YL C 7} Fold, x o gho] 3 AL 2
e EAFUTh 294 20w,y o) e 73 Fol 2 AFE FAF YL
Z27 e Aol tha o] AAIE W82 PEP 308 & FZ 1A 2.

6.14 Zt}(Lambdas)

lambda_expr = "lambda" [parameter_list] ":" expression

lambda_expr_nocond = "lambda" [parameter_list] ":" expression_nocond
ot B AL (@) 2 2} 4 (lambda forms) o) 2431 B U Th o] F Y& FHE MEE © AHEH Y
£ H 4 lambda parameters: expression = & AAE FUYTE o] o] Y= AA= o2 A A9

A ¢4 AAAY SR

def <lambda> (parameters) :
return expression

e H50 EH L o Ao S EAl. g 2840 r BhE ol S & % (statements) ©] L
o] 2= H] ©] d (annotations) & E 3 4= 1ol o] 3f oF T ch.

6.15 Z 3 4] B = (Expression lists)

expression_list = expression ("," expression)* [","]
starred_list = starred_item ("," starred_item)* [","]
starred_expression = expression | (starred_item ",")* [starred_item]

starred_item = assignment_expression | "*" or_expr

OB} A A Ed )0 AR uE AL, A 4% e A
FUT 529 Folt B30 9L RAS] A5tk BAA
k.

ol 2~ E] 8] 2~ F (asterisk) * = o] E]#]E A 3 7] (iterable unpacking) & Y EFH U T} 3] AARR}F= HEE A] o] E
2 olojof Ut I oE el Eo] FESY AALE FAHFH A, A 3

Aol 23 Yt

L

R
=
(98]
(9]
2,
-{N'
_\;
=5
-3
>
lo
o,
vl
R}
T
(2
£
s
=
-]
=
=
[¢’<]
=2
>
B
2
fu
)
o,
Y oM

= + @4 FZ (single tuple) ( 1L o) 2t
S AT e Bl S P A a0 G A B e B
. (W

U

3 Al

m
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6.16 Z+& 3}

rlr
4
X

sholHe AZo| A 92X O BAANY Ge THUTH Y G TohE B, W o] Funrt
WA ol ol F 55 L.
2 ESolA, AL 250 Lo 2L A5 £AUE gte] T T

exprl, expr2, expr3, expr4
(exprl, expr2, expr3, expr4)
{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *exprd4, **expr))
expr3, exprd4 = exprl, expr2

FE ol 4l ol A9 Axbat LA E 7Y 5 3 (least binding) ol A 71 &
oz g ofghth 22 4ol St ANAELS 2
F oA A] = o] 4, AXAEL o] (binary) YU TH 22 Al A& AXAES
IF AAAUH(ATAF2 A ], L2FqA 9K o= TF A JYth.
A, WA DAL obeldEE AAELS BF 22 ¢4
A @ EZ 0= o]o]& o] 7] (chaining) 3t 7] 52 ZH5

GRE: T3

1= EREER

lambda 2o} 294

if—else ZAxEdAA

or +=2] OR

and =2] AND

not x =2 NOT

in,not in,is,1is not,<,<=,>,>=, = == B, WA AALS} olol gl E] AAFS E 33
o}

| H] E OR

~ B E XOR

& H|E AND

<<, >> A|ZE

e EEELL

AN T AE 1A, e, A% A, oA

+X, =X, ~X %, =, H|E NOT

~ AEAE

await x ool E £ A

x [index], x[index:index], | ABA2IA YA, SelolA, 5=, JEYHE X

X (arguments...),x.attribute

(expressions...), A3 (binding) == 235 2 94, 2|l 2E g2

[expressions...], {key: value...}, | do], g9 4dg tyaZg o], g =g o]

{expressions...}

; 2884
olub Wl E o & Ak E T kA AT S, 2x5-1 £ 0.5 YUtk

6.16. IS 7-3h= A 83
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CHAPTER /

k<= (Simple statements)

ol e deERol AlvEEL R FEH o] shite] £

simple_stmt = expression_stmt
| assert_stmt

| assignment_stmt

| augmented_assignment_stmt
| annotated_assignment_stmt
| pass_stmt

| del_stmt

| return_stmt

| yield stmt

| raise_stmt

| break_stmt

| continue_stmt

| import_stmt

| future_stmt

| global_stmt

| nonlocal_stmt

FHA B2 g AL YA (BF) ZE A A (procedure) (2] V] i A5 B8 FE & 9
oo A ZEAIA = None = =HFUHE 2517 A (NFE H}F o z) AHgH U 284
2o DE AR St L w2 287k A&

expression_stmt = starred_expression
YA B G BAA YL S d) A4 B e U

N3}y E=of A, gko] None ©] ofU®, W& repr () &4E AHR 2AE 2 S , T8A U2
EAEdE HEY S ZF =802 HYYUTH (2P 7 None ¥ uljl+= 28X ¢FolA, ZZA A TEL2

85
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2
r&
i
1%
bt
rl:l
i
N

o]

Shueh),

BAE ol 52 gol (M) AAFT A AR 9 o =L HEVY FEES ST

assignment_stmt
target_list
target

target ("," target)* [","]
identifier

| "(" [target_list] ™)"

| "[" [target_list] "1"

| attributeref

| subscription
|

|

slicing
"x" target
(attributeref, subscription, slicing 2] T Ao+ Zglo|n ] AHS HAA L))
YR BA4 5% A0 e 5 £¥, Aue Rl 22 S gdod, $A9 Fo
FEo] wEojdts s 718t Al L) & #t= FotaL, dFoA LEE SR, 5] 23 AAE B
=20 270 o guch
BIL B (229 Fejo] whek AA AR A FUIh Eh2lo] AW AA e AR (P BE Fx
G A Bz g ot} Setol4) B, 7E AL AE A 0w oS a5 oFek 813, L o] SHEA
obd A& AA kL, v o] o= Oq et des dod 5 stk ¥ dE5o] FASE
FHED AR ]I EL 1 A W Aol A Fol ALk (2 A5 AAEG AN L)
ANE HA TS, BEU RS2 A 5 Qe A 5 ALt o Y AL e 2ol
e R R EE Y
C B2 BSo (ME R oz Bo] BojQt) NEt A7} gt shurel erlel W AA L EFA
AR
C 3R oW AL B BRo] ot B 59 T 59 YRS AL ol Lolo]
b3, FHES, Amo| A 2 EZ R, o) S3h: B AR I
- BH2 5 o] of 2F| 2] 2 = (asterisk) S ol 2 Q1 B4, “2BFE (starred)” EFZl o] 2hal & H U T,
e ZehE: AAE Holk B2l 2o ot BAe ST o AL A5e] FEE
ABHE olEl el Bololof Itk ol He B A3 FEEL, AR N L EROE, 2Ehs
B} 9ol he = BFAE o) A Utk o] B e8] thAw §BE S Aeh g Hof et

S0l G IE ). ol e Be] UnA B E P4 2257t AEE 0] A H U T

== AlFste 88
A5 gyt

- 32K ow: AL B B2 ot B9 59} 2L 59 =
Hololot ohe, BT e, Al

‘I,
4W4ﬂﬂﬂﬂﬁﬂﬂ4m |o the 3} 2ol AR Aoz e g
=)

52 47 A o] Tl nonlocal o o3 2AE = o H o] &
‘j7P°ﬂ/H 7”21101] A4y
1 o] E o] Olf’1 AZd=o] o AAZFGUth o] AL 7] &0 AAH o] i AA ] F=x 3710
o] = E utE o] A, 7 x1]7}7<4%‘}§j ] 2 2] 7} whds] 11 313 2} (destructor) (ZE3l Y THA) 7t S &5
T 2 gl 2 o)
Q= LETM]ﬁl/]q—
* BHAlo] OJERRE FxW: Fxo] Zgfo|ng 349 2 +FUTH o] A2 Y 7hs gt of
EYREE 7 AAE Folof otdl, 218 A ¥ 2W TypeError 7} dojgyth 1o 1 A
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Aol FARN AEHRER AAE HWYst=F YU

AttributeError oJX| % & 218 I Q

T A AA7E S A" so]al o] E 7

% (right-hand side) 4], a.x = A2HA o] E Ev(Qlx

HJEZHEE M2 5 5t FH (left-hand side) EFZ a
1=

class Cls:

x = 3 # class variable
inst = Cls{()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

ko
rlr

3 gxo] b zebolmel AN ¢S FHULL (FAE 22) Ahi
(AU 22) 1 AA 7 etoF Gtk 17 ohe, B Aage 2849 g

42>l o
Rl PA)

ol 7 (B AE Z2) 7hH AJAA AAE, HE 2T E% A7 bk gy th S,
4 Z 017}31511731414 AFH2 A DY dojRT) 22 Jo] opd Agofof 31a1, Al A0

£ 7H 5o AAE i Ystetr £ 3 01‘“’\7}‘@—&% B oj U, IndexError
‘14‘;}(/‘12 23 PE G A D20 e gL grEo A FES F7E 5 sUTh.
zZetolH e 7H (A E 22) g AW, AR AT HEE 39| 7] Y3 S35 & Folojok
3ta, ol 1 B AT PEE AA o v F = Z)/H ol H S HEEE 2 T ojuf T2
AgE 2= 712 N/F RS AT 5 A, (B2 3 717 EA A e A A A1/E S
Aee % 9 =T,

(RCH L )

l>~

(> [k
1e ro =
lo J“

AR o] AA L] A=, AAS QAR setitem () WAEZISEZHY

« B} 7l0] Zefoldolw: Fxo] metelue ERAY e FHUTH (FAE 22) 49 AAx A
7} ukshol gk s & AR 2 G AR AR ok Gtk 18 thg, AT Saka
ok 24 0] Ee PRI Th 7B 07 Al A~ Dot AAEE A5}

it Aold §57h e n, A dAs] Aol A 19 210 AAgs
o1} 2 Abe]o] ol 7h grol =S AFUTh A Bro 2 A A2 A o Seho] A% T =

A2z BAGES 2 AT B2 A2} Sl 2eehE, ol 29 Zole o

dolg thE 4 %

CPython implementation detail: A 3 A, B} 219 FH2 234 2A FA =L, &5E 852
= [e])]
. )

oy

o [

>

N

mN

FE A A NA AR 7] o 2ol ol 2] mA A7 A A= e T s U Tt

A 2] )7k )69 2k 571 e] 51 (simultancous) & (1€ £0],a, b = b, a it
W42 ZHIUH GANE, st ASE AAA ol Me] FHL AXo N LEZOE Yo}
AR 25T 5 Jde 2FE FHUTE dE S0, R 22 =222 [0, 2] & AHFUh:

X [0, 11

i=0

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

print (x)

o ¥7):

PEP 3132 - &7 o5 ] & A |7 *target 7|5 &k 4

72, YYFE 87
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7.21 =12 ¢ ¥ (Augmented assignment statements)

SEAAES T EFNA olF AT A= FA= AUtk

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop :: "+:" ‘ nwn__m | mik_n | "@:" ‘ "/:" | "//:" | n %:" ‘ LIS O e |
| Ny s—n | "= ‘ ne="m | nA_mn | n|="

FE YL B (A Y E 94 & 79, B
5 42 Abo} i 919) ol B o] % A4re £, Ao BHdle] 1 AnE Y P ch AL
24 3wk gro] PRk

= 1R IEUYET2x = x + LAY A & 5 A=, B3] 22 a3h= opA vl
x 9 g2 A At U 3L 7@, A A A2 Al A
P e, A AAE e 2AS B A7 Ens, dd AAE + A=

Rt a= 2o, T g2 FHY 7S 757 ol Aol A s FEYTE A& £, ali] +=
f(x) = AT ali] &R, £ (x) o S 731, GBS =Pk, vtA e E 7 S ali]

H
St EolN F 2 ThE AR U ehe AL ol 92 ShH, S v Bl B v Auk Tl
e o A gurh B 2, ARte] $49 b o9 2 s, F 8 o el s =
o4 ake A o] A A 4ka) ATk

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_expression | yield expression) ]

1/

M
i)
1o
)
o
o

© 27 shije] BpAl w3 R the A9t
A2 22U RE 2750 9lod, gl dL gho %
HE  annotations_ o AAE =4, o] o]EHEX (Tt u 2
A GOz hgA 7 GAUe WA PYTh o] ofEFEL 27
Hlo] Mol FAow A

o BE AFzof e AXT gl FHAA T A%

o =
iy W9
v
N
)
3
ul(i
fifo

A (s (B
rr Mo pok
o ¥
2 o
il
ErR
Iy =+
o
by
2 2
© e
>
oL
o
>
)
%
R=)
ay <

o

A2 ghol A AV A A okF Ut

o] 243, o H o EH Y2 (FAE3 oA ol =H o] A g F3t7] Aol AA Y-S
Stk A BAe] A S 2AA o, dE = e e L B A g Fehie, vk n
__setitem () o)W __ setattr () ==L A=}

o R fromr XNxo ok pE o (L

P 2

o 17

PEP 526 - 4 o] xcrlo] 8 £ 412 53 BAsIE o4, A5 (Fels We Aads is 239
B2 o o] E Bhe TS 75 Al

PEP 484- 9 91E 34 £4 79 DEA AL§F 5 9t & ol wrlo] o] that B2 £92 A5
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A3l typing BE

o
3814 8 o)A ool =9 B 98 A Y5t vk 2 S 2e HAAS S
th o] Ao, (B Yt FEEVAF L) AR FAANA 2 ol E b RS

£ o

7.3 assert ¥

assert &2 = 2 13 of] tj ] 7] o] A] A (debugging assertion) & 4 ¢ 5h+= H 2] 8k W o Yt

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

st e, assert expression 2 O3 5534t

if _ _debug___
if not expression: raise AssertionError

44 3, assert expressionl, expression2 = U3 EE3Ht}

if _ _debug__:
if not expressionl: raise AssertionError (expression?2)

SAELS debug I} AssertionError 7} & o] 29 YA HSES 7187tk 7}7§ s o).
T A, W W __debug_ = YREA ”ﬂ"ﬂ/ﬂ True ©| 3, H A3V S HEH QS o (B3P
~0) False YUTh AAS) L= A4 7 A5 Aol AR5} 2 4% W asent £2 9B e g

e =g
GEUTH A HA A AN G EAAY £ ES EFT BRI G0l FHIAIL; 17

Edo]ag dE 2P,
__debug__ofl e T Q) et A ghuith o] WA M) ke Qe m e} A4 E W AR E e,

A

flo (2 oo rek ©,
il 2 2L ol

[>
_1%~

7.4 pass &+

pass_stmt = "pass"

pass & 9 (ml) Q4G UT— D uf, o7 A= dojubA) ebgith EHH LR Ee] B s e
FAW G AL Y2, AL B AL FER LA AS

Urth o & E01:
def f(arg): pass # a function that does nothing (yet)
class C: pass # a class with no methods (yet)

7.5 del &
del_stmt "del" target_list

N
A
o
[t}

)
L
1>
i)

AR = A3 ob = vl st A A Aoz AUt AA AR AHFES ddste A,
o171 2 7kA A E7} 91% o}

BA B2 AAL 2 BAS AZA A 2 EZ O A7 A0 AA gt

o] MAE 2 ZE E5 Y& global ol O] 50 S&steA ol wel Aoy A o] F
FZEo A o] 58 A AAZ YT o] Fo] AAH ] AA eggﬂ,NameError of| &) 7} o o
NEZRE Ix, AB2I YA, Setol Y e d-dd Zetoln ] AAE AGg Utk S2to]l 49
AAle bR o g 9 Fo Wl SefolaE Wi sk AR TS (SAI R O]Zi}_x} ghold 5+

A=
i

~
(3]
Q.
0

=
1

2]
©
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A7) 7 Bk o,
B 32004 WA ool ol o] FHE BEoIA AF Me S8
AR B Aol 32k A gk

rr
oY,
o
>
12
o
alf
o
I
=2
>

7.6 return &

return_stmt = "return" [expression_list]
return & 2YUA L Feha Helo] F U A9} oz, 4 ool v F AT o] vehd & 5y o,

T8 RF0) 28 RE 22, T3 Yo Anone 22 AV

H
0]
o
-
=
5
rlo
=]
‘

1>
B[
SR
ﬁ
rIr
=
O
o]
f.D,
tlo
g
riot
gi
O
fru
S
X
(e
2
o
ﬂ?‘l

o, I'Ol‘
i
filo
Rn
It
<
O

return©] finally @< 7} try —v—Oﬂlﬂ Z1]017]—H-1011,]— Eulc Ao sz HE ARZ Hol)]

Aol 2 tinally ol A8 ek
A& o) E] oA, return F2 AU ol Bl 7 228 718 7] 2, StopIteration A& do Y
t}. return £ol] Al 25 = ZH-2 (A THA) StopIteratlon./] A A A o] Q1AL Z A YT o] StopIlteration.
value o EZHE7}I H Ut

g7 Add el deolM, W return & HlE 7] AU HY 2Was <&E AL
StopAsyncIteration @ﬂﬂ E doAYth v Z7] AlYd ol &5oA, o] YA ¥ return &

W oolH o

7.7 yield ¥

yield_stmt :u= yield expression

vield w2 yield 3% ¢4 3 Zr-2 o u] 7} Q55U 55 Shyield 2 A oA 22 2 3= 25 & A7)
A& yield &= AHE- U T A& S, yield &

yield <expr>
yield from <expr>

L g 2L yield 3 4] 2FET}

oft

Sgun

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

yield £9 43} #7424V el o] 6 $48 A G vk A= 3, A A ol 8§ whe] o) A e AL
Hych w5 497 A B oA AV Aol E B8 BEES S ol yiedE Aol Aves
FEFUT

vield Q] Eof ot AA A AMFEL L= 38 2] (Yield expressions) A A& F3hd H ).

920 Chapter 7. T+ (Simple statements)
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7.8 raise %

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

FAA o] FoA R koW, raise £ A 2T Z oA A3t A g o9 & ThA eyt &
5ol &3k ol 9] 7F iokd, o] A o] el F gk A= &l 7] 3] RuntimeError q]ﬁ—‘;i o7
A oW, raise & ol AAE, A HA A2 Y g2 FF T BaseException o A/ B Zf
Gl Bl ol ob 1Tk, 2 oloced, els] S4B 182 ) 2 o] Sehe] AT o
AHgE Yt

o 2] 9] & (type) & o 9] AAEA] FE AT, Fh(value) & A2E X 2pA U ),

Egolam] A= BHEF o7 dojdu A5 o2 s A3 7] 7}53 _ traceback_ o] E g
He=z H¥H %\/]D} o2 3 o], with_traceback () oo HAEE /\}—9—6}\5, of 9] = vl E 1 E o)
i‘ﬂ? = X—Vﬁu dgste As 3 ¥l & ""“‘/]‘jr(7 S JAadaE SHFeH, 2 AL R
EERRE EREE RN

2

o

= ¥

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

The from clause is used for exception chaining: if given, the second expression must be another exception class
or instance. If the second expression is an exception instance, it will be attached to the raised exception as the
__cause___ attribute (which is writable). If the expression is an exception class, the class will be instantiated and
the resulting exception instance will be attached to the raised exception as the ___cause___ attribute. If the raised
exception is not handled, both exceptions will be printed:

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

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

The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

o8] A2 71y finally oA oL 7pd st vl Wl AYF o] FA A o2 AEH Ut A o2 7}
A ol€e] __context_ oEFRE=R JFEFUTh

>>> 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

ol ] A= from Aol None & AN A PA Ao 2 SAAZD 5 JFUTH

7.8. raise ¥ 91
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>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

o 9ol T3 o B2 B HE oo AMA AT 5 Y, )9S A2 3he Hol the B iy &AM
91Utk

B & 3304 WA oA raise X from Y oA Y & None ©] & 2-g U th

WA 330 7} o 2] 9 (exception context) 2] A5 £ H S A3t 4~ J= _ suppress_context_

SERELS

7.9 break ¥

break_stmt = "break"
break = BHACZ for Yy while F3
U2 Ao SRR = s
A AN EEAT A FEE 5 2
for $Z7h break 2 SR W, 22 Alo] BAL AA%S FATI T

%
break 7} finally S b try FAA Aol R UES REL A9, 2z iy AR Hol L}
A I finally @o] AdH r}.

[kl
N
D

'_l
n

D

i)
o
P
=2
;o
:L
rﬁ
i
hint)
v
=
ay
2

7.10 continue ¥

continue_stmt = "continue"
continue £ ¥HALE for Ywhile Tz FHE AT UES = JFUTE SHA T 1 F = Qb9
st = Ea 7@401] FHH A= EsUTE 7P 7H7bol A SR AL e F 2T TS Aol 2 E dol vt
=5 wEych
continue 7} finally A& 7F try wollA Alo7F Bl UE | BE = 49, ths FE Alo]F5 A2
8l7] Ao 1 finally do] A Urh
711 Y E E (import) ¥
import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])”
| "from" relative _module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*
| "from" relative_module "import" " (" identifier ["as"
("," identifier ["as" identifier])* [","] "™)"
| "from" module "import" "*"
module = (identifier ".")* identifier
relative_module = "."* module | "."+

(from Aol g) 718 JEE $& F Az AYFUh

92 Chapter 7. T+ (Simple statements)
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1. B85 21, 2281, Z235W 27|33t
2. 9ZE(import) o] SN 2T I A o] F F7tof| o] ol o] 5 ES H Tt
TRl (HERE EEE) Y MY 2 2338, vhA] 2 Ho] HE o] dxE Fo o) 2EE AAH,
FoAE A Es g PP U
A AR A, BES F3 23 Y MFEAFG2 A2 E A AF o 9l Al A of AFAIBHA A
Poted, d2EE F A Y FFY ARG BEEHF YZE A AHS 71 Eju}o] 2 3= A}*"-Q
T e BE o A At S5 Uth
SHEA BENAZTHOR gl AW, M 7HA] F S HH O R A G o] F FIHl 27/g YTt
s ZEoEHANas 7t oW, as Fo L o]Fol dxEH BE IH AP Ut}
o 2 o] Fo) AAH A 911, AZEFH = EE A BECIH, EEY o] Fo] YZEFH = REI
3t F2E A o] 5 w3 A H Yth
c YxEFE REO HAo BEo| ol Bh, 1 RES T A4S W71 A9 o] Fo] H A
7)Ao tht FRE A A o] F FIe] APt dXEH BE2 JFF o7 Kt 4439
At3}4 o] & (full qualified name) B HAAM| 2 = of oF Tk
from ¥ ¥+ o B33 AaLE AU
1. fromZol| ARE RES 2431, 223111, 831 273Ut
2. import Aol AAH AHAE 2z o3
1. X EH BEo| I o759 oJEFHEE /IR E=A AARMY T
2. o, 2ol FY HEBES YZEIFJE AS ANET S YEZEH BB T ojEHE
£ oAl AAR Y T
3. JERREZFHAH A oW ImportError & ot}
4. 28R ko, 1 gholl tf st FR7F A o] 5 w7k A= =], as o] EAEHE A7l A
AR o5& AHSAL, 1A oW o ERRE o5& AU

AHE- ol

foo imported and bound locally
foo.bar.baz imported, foo bound locally
“00.bar.baz imported and bound as fbb
foo.bar.baz imported and bound as baz
foo imported and foo.attr bound as attr

import foo

import foo.bar.baz
import foo.bar.baz as fbb
from foo.bar import baz
from foo import attr

oW W W W
w
o
o

A5 55 2B () 2 0, B 499 BE A ol §Eol inport Fol 54 £z
o) o2 Z7boll AR H T}
o]

| )= &7 °|& (public names) & L&
AUtk Aols o] Avd, FArd o] Al
a1 ol AR oI EE L nE )
5] o] Bl HAHL ol F 7,
_all  E=FMAPILAANE =T
Ae A8 Ad U (7F

7}= B8] — from module import * — &
AlZ+= syntaxError & 4o 7y ‘:]'-

= AA o 259 Zd o] & (absolute name) = A| A& 8 = glsUth BEolU 7| A 7}t
o2 7] A] el 23 wff, 22 4] 371 A Wl A= L o 7] X o]%:% AFT F 3 glo] 4y ?:1555
(relative import) & & = JHFUTEH fromF ol AT &= A7 AU BE ol 2ol FL

AARA s AR ) 7| A] ASS Lot AL 23}7}01:'5]'* ] A+ dsUth '5]*4'4 Z R ]
dZXEE 6_]"1? BEol A%t AA A7 AE SFUTLE T HY A2 st a7 A ff—%—% A& %ﬂ'ﬂ't
A& AE}WD} Al NS B2 F e —’F%% %%?314‘—4'- Tef A pkg H 7] Aol Y= EEA from
import mod & A3 3}, pkg.mod & YZEI}A UL} pkg.subpkgl QoA from . .subpkg2
import mod & 433} H pkg.subpkg2.mod & YXZEFA FUth AUl dEE gt F+432 37| A
/K]—tH ol E 2—101] 01%1%41’/]'

o, >
i
il

X,

o, i

o ol B _all_ oleht o] WSS A A
cofof shiel, 2w gol A9 e AL = sl o8

TEA EASFFUT __all o] Fe)5A]
xu'wia&aﬂ%tafﬂeqﬁmi
A=A oA B AN Q7)o

br 91
i
rTr

m

%—Oﬂ/\i‘ﬂ s Ut ?41/“%

o M i gt (g
i

1o 10 mlo_\:
=2 o
S,

2
2> |
o
o
v
-

rl

q0 o gl o% AN 5O T o
B 4y dmol o

[m

4

2l

Y

I

711. Y E (import) ¥ 93
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ErId REES AT ARG =S R 2 IRES X WU3}7] Y3 importlib. import_module ()
o AZFUTH
912} module, filename, sys.path, sys.meta_path, sys.path_hooksZ ZIA} oW E import&

AN G o

7111 FA &

FH B (fure statemen) & Ao A 7t S RES SR WO NG ASHA AHAHES
T = A Al o] (directive) 1 Hl], I 7]-5-2 vl o]l S A5 = sto| oA Fo] HE At
FA Y HHL Aol 2] G0 E4E v WAL FolH o2 FAV= AL GA B+
AU 71 7] 5 0] £Fo] 5= W E o] Ao BE B2 A /5L A8 5 YR 5T}
future_stmt = "from" "__ future_ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "_ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ™M)"
feature = identifier

F2 £ 2ES 79 A gol vhekof gtk F21 £ ol & 5 9
=2 E ) (docstring) (JATHH),

=Xx O.
==T-

rlr

- o
The only feature that requires using the future statement is annotations (see PEP 563).
FA FAH v &3 435 d s A3 ol 3o o AAHYh o]
E o &= absolute_import, division, generators, generator_stop, unicode_literals,

print_function, nested_scopes 2 with statement 7} TEHUTH o] AEL o] EQlY &

F 88, 2 AA TS A FAHL A7 =AU

u
o
il

FA T2 FAFCZ = AL AR AAH L GFH U A4 FAAEEY] Yujo S HA L TF

g2 7= AAEE Sl FEF UL Al 750l 35 A = ( Hi%ﬂl%ﬂﬂ@)*ﬁi%%%‘%i?ﬁ}%

A9z b ad, o] A¢E AR A RES A FAT S Atk 28 2RSS AP NHe

2 ngd 5 syt

W Euic) A dee o) | 7% o EEo] AejEo] QA A, wok FA o] XA FoE 5L

=Fetm glow Aot AF o2l de

AHAJNAY AFY g e e 92X E F5F4 25Uth 58 28 __future_, Foll 4383 Uth

o3, FA Eol AWH = AR AutH A o w JEEFH L)

Frlee A% A NI EL FA £l o5 B4 £ FAAA )5S Dl A5

ol el Bl obE AE 83 Aol ol el oF Tt

import future [as name]

AL FA ol otk ol d S Aol Y AA Aol Qe W Y E FY BT

FA TS 2T RE MO 543 W T exec () Scompile () E 3 E3MA ALH =TI,

7]Ezq OB, FA T ARG A EHIA NE 2 AU chomplle () ol F= A7 3
AA= Aojd 4= AFUTE— AA T WL T T4 A4S BEAAL

ﬂ%i}?ﬂ JEzEE ZFZEA JEH FH T2 A Z Y AAY F2 7|7 E3E A A YTh
A = EIEV} -1, A E@ii%‘f ojFo] A UL, A0 E A|Felal, I ATHETFA TS X

6*'6}?4;, 2IYEZFAYE o] Fof AlFE =t 3 A doME &3E FAF Yo
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o B
PEP 236 - W) 2 ©] _ future__ _ future_ W AU =] t 3 ) 2 2] A<t

712 global +

global_stmt =  "global" identifier ("," identifier)*
global ¥ @A = E5 Ao A5 = AAddUth dgdd AEAEo] Ao = s A ofof stk
= Y Uth global A §lo] A M-S0 AGS 7HelZ = A7) 3HAI R global §lo] Ao Wao
#He et 22 E7Fs gy
global ol W H o] F5& 22 ZE £F0°|A global & ¥l 8L 5 glsUh
global Bo UEH o] 52 4 w7 AL for FZ Alo] EHA, Fdla(class) Ao, &4 A9,
AZE (import) &, A o H o] o2 F o= %] gkotof ).

CPython implementation detail: & 2] 2 & o] o] A| FE 2] YHE FA|51A| SR v =2 21HL o] A-{F&
8612 Dotop sh=tl, v o] +H IASS BAGAUY Z2aH gujE o1 glo] AT &

917 wh & ¢ k.

53], Y exec) 5 FFHE EALIY TE AR o] 3
S EPoe A= 5o T A &3, 2 BAL 23 ZE 94
L= o

of FFZ WA g5 Ut eval () Zcompile () T

il
bt

=2
30,
rlr o
Q

.

O

o

V)

'_l
Mo

7.13 nonlocal &+

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

nonlocal & UWGE AEAE ] AL A9 33 14 7ol 4 Sel s Axmo| A ol AAH W
52 7% BE U o A2 F23, AR 71 5a0] A9 o] & F1H2 WA FAFHE Ho]7]
EQUTh o] 42 A€ E DE A (RF) 2T o] A9 23z 4o A4S AAET 5

=% ghict,

nonlocal o] WEH ] F§E52, global ol U2 ® AT+ 2], e 2T Z oA o]u] A 8H=
AAESES e Aokut St A Ao ojEl AFzof| WS o] Aofut 3l WA AR 4 UG
oh.

nonlocal ¥o| YEE £ o552 A Y 2T 20| oju] A 5h= AZAET P A A gFolok Fth

o B

PEP 3104 - 12 2330 91 o] B5 o] T g AA A nonlocal £ 74,

7.13. nonlocal ¥ 95
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CHAPTER 8

£ %2 (Compound statements)

BRSO E EZE(Y IF5S)S =TT Uth ol oz I o2 5] Ao 42 FAY
AolguUrch 7t A 2 o, QA BFES I 2 &5 7= A v gulg o g IR oy
Zo Z2HYh

if, while, for #3L AFHA Alo] 35 72 E TP UG EFEL 25 Ud)] try &= dlg A
271 H el (cleanup) TE F+= 1 5 B5FE AAQSE= W, with B2 I BEE5 FHOE 27|39}
sloldg|Alo]d ZEE AYPT = JA=E FUTh Tt Fela Fo w3 FHAH o2 BEYUTH
BER2 s 2 o) A2 FAH AL A TS} A E (suite) & FAAP U §A 532
AIHEL EF 22 527 £ Z25Uth Z At SHEA s & 7|92 A&t
FE20o7 ZYUth AYEE Ho g5 AlojH = EAEY IF5JYULE A2 EEFHY Z2 FHolA
2o o MuZRor Bald sl 2 ol TR Y = s Uth B O3 Eo ST H
Sty 2 ol EHEY = dsUth 24 S22 e FHE BEFdES 28 5 IdFUnh
23 22 AL gntEx o, A2 AuEs= clse Zol Jthd oW i r Hoj| 3l=%] Y &35HA

’if testl: if test2: print (x)

£ o] EH oA AlplEE ol ZEE Y et Ael A, k3 22 ool A, print () TEEL EF

A A} o] = ShhE A 4] b ths 2o Fo)8 o gt

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

8 oFsh:

compound_stmt = i1f stmt
| while_stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

| async_with_stmt

| async_for_stmt

| async_funcdef

suite n= stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt
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stmt_list = simple_stmt (";" simple_stmt)* [";"]

T4 E°] §/ NEWLINE © & 131 DEDENT 7} 1 § & g 5 ol =5 oF Yot =3, A=
Fod el AEo) §4 2L NANL F G AAER A 457 e, 25 glrhe A€ 75
S & (Fol Mo THE if 7ol E27] HE AL 7o 2 A ‘v 22 (dangling) else’ A&
3} Agich

B P oheol 2k AN ot B A5 24 AL ¥Ee) Eo 52 Eojg sk

if & 2AF A AE YT
if_stmt = "if" assignment_expression ":" suite

("elif" assignment_expression ":" suite)*

["else" ":" suite]
Zol 9 & e WA w) A BAAS) S ShbA Aelvi= T A st 29 =S AeF
Utk (3t AR A= =2 A4k(Boolean operations) A4S BA| 2); 18 th5 1 29 EE APt
(2E 3t ir B T2 oW REE AP Av} gho] THAA Fuith. BE EANE] AZlolW
else Ao} 29 =7k (gleka) AFH ok

while &2 @A o] 4 FAd AP vl v AHEH Ut

while_stmt = "while" assignment_expression ":" suite
["else" ":" suite]

o] 2L THAZ NHEH o7 HAbetal, Fol|, A MAl A9 EE AP 2d A o] ARl (A
B ARNY $E HUh else Ao A ES () AAH L F2E FaTT
A WA S E A AR & break B else AL AW 41 FE FEIUCH 3 WA 29=
oA AT = continue FL A EQ Unx HES AV T34 AALR Eol7tYt}

)=
83 for U
for ‘{':‘19: (EAE, 75, B 2E Z22) Al AA Y o olHEE A9 2452 oJH A Es=H A

for_stmt = "for" target_list "in" expression_list ":" suite
["else" ":" suite]

A 552 g Ank gto] F A UL ol Bl el 8 AR 7F Uhebok U T expression_list o AFE
olH#lolE 7} tEo AUtk 18 tha olH & o] § 7} Al F Sk A uit), ol HE ol H 7 EH T <A
U=, AR E7 G A AP, SRk 2 gEol tgel 2 42 (19 F & WAL 02 B
EE HAdE the, 2 EVFAGE UL FESO] 235 S o (o]E # °]H 7} StopIteration
olelE Ao uli} §l AUzsel Aei A AT, the else A8 29 =7} (AckH) AR 7
22gFagduUch

A AR 2 EONA AP = break B2 else B2 APoHA F1 F2E FEIUTH 3 A 29 E

98 Chapter 8. &-¢}%(Compound statements)



The Python Language Reference, = ] #] A 3.8.18

2@ else 4& @14 E]—.

for i in range(10):

print (1)
i=25 # this will not affect the for-loop
# because i will be overwritten with the next
# index in the range
SR B0 o 2FL L2/l FRY u) A A AW, AR} Hlo] ek, Fxo) 23] A3 Yol
oYz 4L = Jd5YTE I E: WA &4 range () =929 for 1 := a to b do 9 &H}&
FU Hed 4943 A2 olgeb ol E Eﬁ*%dwﬂ%%ﬂ@mtumwﬂa)% 2E [0, 1,

Fm: A2 22 3] 248 v v B Ho] GFUTHOI AL 24 Fh AA Lo A8 dof ]
O 718 Bl AE). gof ol RE ol ALSE A& A el 4 AL E 7} A-8H 1, 7 o) el el o] ey
Z 4Gk o] 7 H 7 AA L9 dolo] EeetE £m s FRH Utk of A2 Wk 29 =7k A A2 A
A (71 0] A)) FE-2 A4 22 AUAA Drks EAUTH O F5o] o1 T
AR5 AULE 2 7] W YT, AR, A £V} A BE o A AR B g
g AR g g gy B Yo GU H ARAA U ol AL merd vz
oo d & it WA A A~ Lol AR YA ARE WO A AT 5 AxTh o8

—?L‘ Ny
=
o

re
mIo

for x in a[:]:
if x < 0: a.remove (X)

84 try +

try 22 2% 2woll tha ole] A2 71v A 2 (cleanup) T = = 11 5 EFE At o AHEE U

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

The except clause(s) specify one or more exception handlers. When no exception occurs in the ¢ ry clause, no
exception handler is executed. When an exception occurs in the t ry suite, a search for an exception handler is started.
This search inspects the except clauses in turn until one is found that matches the exception. An expression-less except
clause, if present, must be last; it matches any exception. For an except clause with an expression, that expression is
evaluated, and the clause matches the exception if the resulting object is “compatible” with the exception. An object
is compatible with an exception if it is the class or a base class of the exception object, or a tuple containing an item
that is the class or a base class of the exception object.

except A 5 o} = A A2 9 Wl A koW, 9] A7) AL g RES TF 2N A%
S

L EANe g 2T w9 b BSE, AL el 7] P
e atmol 68 S A oS0l ol A AT (s A RS

I TLE 98 9ok rinally Aol 94 e Bol9t 5F 2oz YT 1A 9t lae] A Golu A
BTk

o4
o7

L

Hx
o=

ES
2

—

84. try ¥ 99




The Python Language Reference, = X] ] # 3.8.18

Aq9UTh.
v} 215 except o] A W, 021 L except Aol 9 as 7151 = (7 SThe) T ol A3 0] o)
FA of gtk B2 0] Zof

%] 11, except A o] 2 ET} AYF T mE except A2 1‘ e ERS 7

SR, uy £ AR A QubAol Ago] A%H I (o] AL 22 ol 9] ol 3l F EEETE
2] 7] 7F 9L, o 9] 7 <& A 2] 7] 9 try ol A LA HTH, HH’E‘ A2l 7] = Clel & A elstA] b Erke
ol ®uth)

9] 7}as target & ARESIA tI Y2 ull, except B Zo| A AAIE Uth. o]

m

2 nhx)

except E as N:
foo

7ol g WEE & A% 2

L)

Yot

except E as N:
try:
foo
finally:
del N

o1& except 2 ol B5hel W o918 T o) Bl Bl 93]} ek Sl o3l & A A s ol
Ao HE ] S 6 18], o o) s 0L 33 L A A Ao
A71A 2 ZA Y BE A WrEL ol mEdUTh

219
except B AQJEZF AYE 7] Ao, 2] ] A W&ol sys BEO AZE =0, sys.exc_info() &
Fol AN 2T 5 JFUTE sys.exc_info () & 99 ?41/\ of| 9] AAHE A, o] 7} L2 T3 9] ofr]
of| A ‘E‘a“é‘éll%zl% G F= Ed ol A (E%fﬁ A EHAL) = OITOJﬂ FHEES EHEYL
sys.exc_info () gE-& o9& A2 T2 HH %ﬂ%‘ﬂﬂ oA oz HrFYrh
=&

TE
A b5 else A Aol 380 oy SAHER WAL, A9 F RATA SR, rocun,
contlnue T break Bo] APFH A ko APHUTE else ZoA] FAT = o= oo e
= except & Oﬂ/“] x]ﬂE]X] %}GWE]'-

finally 7F 12, ‘A g (cleanup)’ ] 2] 7] & A AUt} except 2 else S £ A, HA try
Aol Aggrh °] AEY oy A @ﬂﬂﬂ O‘O%‘/‘r‘?i, ool &= AA AFF UL finally Zo] 43
U WoF AR A2k GO, finally 2 ZolA oA AN tinally o CHE 92
do 7|, AAE o 2= A o] 2] ﬁE—“,iE(conteXt) Z AAHY YL} finally @o] return, break &
continue g Ay, AFH o= Ptk

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

finally & AgPdt= Tt oo AR = 22 T30 Ala% A ekt

try-finally %9 try 2 ENA return, break, continue o] AP ul], finally A% ‘L}7}

£ 29 498

g40] Whek ghe ol A vho] AR recurn £O2 AFPULh finally Ao BAF AW 7] oo,
finally Z oﬂ/\i /\15115] = return—,—o] 6‘]—/\]- U}-X] U]—oﬂ E]‘ Q 7—]0] 5]1/]1’/}

>>> def foo():
try:
return 'try'
finally:
return 'finally'

(Th5 ol A el A%)
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(o1 sl o] A A A%)

>>> foo ()
'finally'

=7 AL, AL E 277 Al raise & AHSBh= Aol
AT W raise T AN A FE 5 QG T

WA 3804 WA : FolH 38 o] Ao, finally #°] 78 TAZE A8 finally BoAA FE3HA
A le AR =

8.5 with ¥

SE H AR (with & A AE Fe| A A HAR) 7t AR HAESR
1A& &8 tryexcept-finally AHE A S AsHA AT = =5

with_stmt "with" with_item ("," with_item)* ":" suite
with_item = expression ["as" target]

Bhte] “item” & AE-Bhe with 9 A& th 3 o] AP Yth:
1. AY~E Fe|A5 A7) A8l AHAE 384 (with_item ol 0] X expression) o] -5 73 th.
- Ul Abgst] Aol AEAE AEjate] | enter () ZFREFHUTH
- Ul AbEst7] Slsl AEAE #eae]  exit () ZFREEFHUTH
__enter__ () MAEE TEF T
- with o] g Zlo] 2 O™, 70l __enter_ () 9 W2 g2 tHI U th

<

wh B~ W N
L
o,
S
m
)
K
5y
Lo
D

B: with®e __enter_ () MAEZbold glo) Solghe wl, _exic_ () A 5ET
BT 224, B 2ol TS 3hs B ok o2l 7L AT SHE, 291 ghell A of el 7 g e 213} 2
Uk obehe] 6L A S B A2

Q.

O o

AA=Z FwH U

S2REZFA S 2ol FEE YA, exit () HIA =] Wk Fho]
Ot} vk gho] Fold, A9 & AF2a, with 2 ol L& 22
el

SAEFL o9 o9 ol §2 FRHW, exit () o NB G FAHDL, AP SR S
e 9 A oA Aa e AT o,

e Re mEE:

it

with EXPRESSION as TARGET:
SUITE

gulgo s hew EEFh

manager = (EXPRESSION)

enter = type(manager) .__enter_
exit = type (manager) .__exit__
value = enter (manager)

hit_except = False

(g STeTA o A%

8.5. with & 101



The Python Language Reference, = X] ] # 3.8.18

(o1 sl o] A A A%)

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

b R BS B FW, AGAE B AL with Fo FHE 4

_I_4

J:
d
-
o

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

Jugos heT FEFh

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

HA3 1A WA o5 AEAE
o B
PEP 343 - “with” & I}o| N with 29 2, vl 7, 9.

Bl
el

SRR

T Aol = AR A AY T A (25 AT AME BAL) & AYFUTH
funcdef RES [decorators] "def" funcname " (" [parameter_list]
["->" expression] ":" suite
decorators = decorator+
decorator = "@" dotted_name [" (" [argument_1list [","]]
dotted_name = identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* "," "w/" [", "
| parameter_list_no_posonly
parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_ 1list_

| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" paramete
| "**" parameter [","]
parameter = identifier [":" expression]
defparameter u= parameter ["=" expression]
funcname = identifier
5 ol AP 5 A BRI AP3HE DA A o) F FUY B4 ol 5L FF AA (Fe
A 7Hse TS 2% & 3 (wrapper)). ©] ¥ AA = AA Q| o] F Fol I FxE 2t
B4/t 229 0 Ao o] & FZo = AFH UL
I Aot e vt 2 Qs Gtk §57t 528 w) AP Yok
4 Aol bt 1 o) e v meole AN 0= B 5 AUk dlZdold AL F
AW, A5 A B TR A zol A e FHU T AT SeBolojof s, T4
23 utr e A WAl Yo R S35 BAY PP 59 _doc_ o ERHER WEE o] P59 5227 o] YUt}
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A vk OWE AHEE A TS Yt W gho] I A ti Al 9] o] Fol AZF Ut oY 79
tEdgelse $HEA= T2 A&FH U o & 0], 2R 22 2=

Qfl1l (arg)

Qf2

def func(): pass

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

Aef o] 7 AIZ o] F func ol AZH A ethe AvThEUTh
Sl 2 o) AFe] wll 7l X = & O] parameter = expression S E| & 71 wl], =71 <7 B wj A H 4 7
tha @tk 712 gke] A= iAo B, 32w tfSotke A S AR ¢ 9, aE
wel 714 ghol 71Tk BFU AL AR g AR, ) LA E e e
712 3s 7HA R Ut — o] 21L& EH Aol A RHHA Y= & 791 Al kA Y ot
T4 AR 1, 7|2 A e AKA A LERO 2 o
7} @ﬂ% o gk grol ol A iz, & mprk 22 “mj 2] A AE” ghol 7\}%%1’/}? 7,“\% %E“/}T/P- °|
= . mlok

2 1o

ru
r
u
i
=2
=
&
Hy 2N
b 4

+
—>I“>EU$‘J
2 o Y

oJsati AL 53] AHgke] lAEU GV S 22 AW AAY W LGy Th: vhoF g
AAE £ AHE (71, el 2o 22 2AGUTh, 1 A3 7B gke] £ F U o] A QAo
SESm A Aol oluch o) £AL A WYL LU one EAEH, B vhel ]

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

Function call semantics are described in more detail in section & =. A function call always assigns values to all pa-
rameters mentioned in the parameter list, either from positional arguments, from keyword arguments, or from default
values. If the form “*identifier”is present, it is initialized to a tuple receiving any excess positional parameters,
defaulting to the empty tuple. If the form “**identifier” is present, it is initialized to a new ordered mapping
receiving any excess keyword arguments, defaulting to a new empty mapping of the same type. Parameters after
“*”or “*identifier” are keyword-only parameters and may only be passed by keyword arguments. Parameters
before “/” are positional-only parameters and may only be passed by positional arguments.

H A 3.89] 4] ¥ 7 : The / function parameter syntax may be used to indicate positional-only parameters. See PEP
570 for details.

ARG5S vl o F ol 25 expression” Bele] o] elo] 4 € 7 & AUtk BE
= o H o] AE 71- 4= =], *identifier Y **identifier FENZ A 285} 3
FTE s BEE Foll 2=“~> expression” FE]Q WIE(“return”) o] = H o] A S 71 4 S5 YT}
o] o} 1] o] 452 SubE Thol 1l EAA o] o] o] 7 B 4 AL LT ol Elo] A EAL o

< e
Urth oj - H o] A FtE2 T AAY _annotatlons_oiﬂﬂ H e of| A] o] 7 | =
9 O]%% 12 3= 9448 %}:OE xﬂiﬁqu} __ future__ 94 annotations & ¢

9 B E43tE o] o H o] A2 APA T FAE R HEPUTE 18R ¢
o F7FE Ut o] A oH ol dE AN FE U= TAdTE TAHE

oAl A ZA] AFE-3L7] A&, o] & fle T (o]0l AZEHA 32 T5)E e
o B A A= AESheTl, T 0 (Lambdas) A A ““”“45} ok £33
9 B YA ethes A FYA L “der” FFA Y=
o= ?:‘ 21““* X*""ﬂﬂb‘r\:‘re olgo g & AdFUth A8 N =3
251 7] W Zoll, “def” FER 7L AMA O Y ?15“4‘3}
1 T A E FE A (first-class) AR Th 4 o Qhoj A A Bﬂﬂ = “def”%
Qe A TS HogdUtt S HE TolA ALEE & A-F A5EEL 1 def
HEES AN £ °"“HE‘r. o AA S W82 o] 53} 4 (binding) A4

]

e (g o
> oot

oo
i 1 e b
i
SO ol St ofr 30 o) Kl

X

N
-~

rﬁL l
el
filo udk rfo w
rr

e oy
L T
BB

P UN=SRi]
Srgt Ay

O:

R rlo 1> ruﬂr
o

@ X O R
o

o Mo

e
N

{o b 10, _&
NNQ‘J_?;

()

Fo ok X 4
1@, 1y ot
tlo tt rlo

b et [kl

2o b fo 1o el o R
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o ®7):

PEP 3107 - g4 o] ;Ello] A 4 ol :mEl o] 9] H & 51 4

PEP 484 -3 R E oj:-go]dof tht & o W] HJ: @ JE

PEP 526 - W o] E|o]d B Zel2 Wi D AAHA A4S 2T = iF A JIAESE E 5
A= 7%

PEP 563 - o] ;. E| 0] A o] A A F7t SA] F 718k thAl A zhol] o] = H| o] S BAFE FA o2 B
Esto] ofiE o] el Ao A F2E A LTUT

S AYe 2R AA (22 AS AdES BAL)E A Th

classdef = [decorators] "class" classname [inheritance] ":" suite

inheritance = "(" largument_1list] ")"

classname = identifier
e~ F = A 7hset Y UTh AlS (inheritance) £ 52 BF W o)A FHRAEY EE5S AT
st (o) 17 Aol disi A= ek 2o~ g BAR), B 24 FEL s Fu AH FeAe
F et 2o AA L Holof gt A BEo| fi FE s, N|EHOE, Wo|a 2T object

S ASsTUH; 2 A

class Foo:
pass

s ged ssHU

class Foo (object) :
pass

ZPg o AYEE= AE WSl A 2 A o]
(o153 A4 (binding) & BAH K)o A 43
FeHY AHEAYS v Y, A zE A2 I} AT 1A A A
Jd o A 5ol FHaER, E%—lﬂ 21 o] 5 ¥7HE o EF R
ZH 2 AAE DUt S22 o]F2 AHY A Y o] F FHollA o]

ol T
Lo
oy
%
_Hﬂ
I>
{m
rr
4
M
gt
5
oX,

I

[o

Kl

o
%

o111 5o, ] HUE BN NN L AT AT 91

o) AL e 2e 2 B ALEHA WA Azl 28 5 QT
S gA S v E A H Bl 2 ol ED 5 s

Qfl (arg)

Qf2

class Foo: pass

s s ssdU

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

dzdlo g BRAe) he Tole A B4 vl Lo E g 24Utk 19 g 1 AT Ze 2 o B
SEEIe1e

P2t R WA g SR AL HHBL 205 XY __doc. FHOE WHF Fead) SAET o

Ut
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Z2 I o A Fels ool A 7@-‘3451 EHPES %ﬂi SlEFRFEJULE o] A& d2"
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async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite
tol I FEHY AP o] AFNA A FAFH AL ANE = AU EFE S HAL). ZFHY

13 O]'Oﬂ/ﬂ await 94— async A H 2= o ok 7)Y =71 FH Ut} Oﬂ ol E (await) B8 A, async for,

coyne withi REE T AT ST S AEUn
async def BHo g2 Ao H 4= A FRE 44|, await Y async 7| Y EE Z£33}1A b=
AvE 28w,
FFE g0 viy] ool A yield from & AE AFE3HE 212 syntaxError YT
FAFE 4o o
async def func (paraml, param?2):
do_stuff ()

await some_coroutine ()

8.8.2 async for &+

async_for_stmt = "async" for_stmt

W5 7) SNl & e TRAM M) IEE ZFY S AT, 91571 o] El e Tl = new v A =0l 4
EERl s S

async for 2 HlE7] ol o] H el B A g o] E e o] < &Y
=

O
async for TARGET in ITER:
SUITE
else:
SUITEZ2
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iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITEZ2

o AM S WS aiter () E_ _anext_ () B FHUth

FE2E 9] uir] Hho)| A asyne for & /\]'%'3]'—‘5 Z1& syntaxError Yy}

8.8.3 async with &+

async_with_stmt = "async" with_stmt
v 5 7] A AE e 2} = enter S} exit (A EA AL A A& 4 9t AG~E )2 Urh

et 22 s

async with EXPRESSION as TARGET:
SUITE

o vl g0 g3t 55 g th

manager = (EXPRESSION)

aexit = type (manager) .__aexit___
aenter = type (manager) .__aenter_
value = await aenter (manager)

hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
await aexit (manager, None, None, None)

o At W82 aenter () &F__aexit_ () EWFYTh
TZ8 g2 viy] ghol A async with 22 ARS3FE 212 SyntaxError YU Th
o B7]:

PEP 492 - async Of await F S AHE S TR Y I FEHS goRolA HHT FHAA Nder OE
i, W A S F7hE A Sk
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9.3 sty dH

B3P o)A Qe b 2 B 78S AT

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

FH39) EFES U3 R W 25 2 F ok Foll fdsf o Fuich shA7F 98 o] & A 8=
o] 23t

32 95 eval () o] AHEFEUTH o] 2= TS ZAFUT eval () o 2L A=
7} -2 42 A3 of g ok

eval_input = expression_list NEWLINE*
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o] Aol kA Al ol B 7} ¢ L, hol o 3pd & s st A E = DA stold 2 A YU th:

# 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.

# func_type_input is a PEP 484 Python 2 function type comment

# NB: compound_stmt in single_ input is followed by extra NEWLINE!

# NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a.

—~NEWLINE

single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE
file_input: (NEWLINE | stmt)* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+
decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef

funcdef: 'def' NAME parameters ['—->' test] ':' [TYPE_COMMENT] func_body_suite
parameters: ' (' [typedargslist] ')'

# The following definition for typedarglist is equivalent to this set of rules:
#

# arguments = argqument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]

# kwargs = '"**' tfpdef [','] [TYPE_COMMENT]

# args = '*' [tfpdef]

# kwonly_kwargs = (', ' [TYPE_COMMENT] argument)* (TYPE_COMMENT [ [',' [TYPE_
—~COMMENT] [kwargs]])

# args_kwonly_kwargs = args kwonly_ kwargs | kwargs

# poskeyword_args_kwonly_ kwargs = arguments ( TYPE _COMMENT | [',' [TYPE_

—COMMENT] [args_kwonly_ kwargs]])

(B sl ol Aol A1)
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# typedargslist_no_posonly = poskeyword_args_kwonly_ kwargs | args_kwonly_
—kwargs

# typedarglist = (arguments ',' [TYPE_COMMENT] '/' [',' [[TYPE_ COMMENT]._
—typedargslist_no_posonly]]) | (typedargslist_no_posonly)"

#

# It needs to be fully expanded to allow our LL(1) parser to work on it.

typedargslist: (
(tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* ',' [TYPE_COMMENT] '/

—" ["," [ [TYPE_COMMENT] tfpdef ['=' test] (

', " [TYPE_COMMENT] tfpdef ['="' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT].
!

'*" [tfpdef] ('," [TYPE_COMMENT] tfpdef ['='"' test])* (TYPE_COMMENT | [', '
< [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| '"**' tfpdef [','] [TYPE_COMMENT]]])

| '*' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','_
— [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| '**' tfpdef [','] [TYPE_COMMENT]]] )

| (tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','.
< [TYPE_COMMENT] [
"x' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_

. COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| '**' tfpdef [','] [TYPE_COMMENT]]])

| '*' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '_
— [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| '**' tfpdef [','] [TYPE_COMMENT])
)

tfpdef: NAME [':' test]

# The following definition for varargslist is equivalent to this set of rules:

#

# arguments = argument (', ' argument )*

# argument = vfpdef ['=' test]

# kwargs = "**' vfpdef [',']

# args = '*' [vfpdef]

# kwonly_kwargs = (',' argument )* [',' [kwargs]]

# args_kwonly_kwargs = args kwonly_kwargs | kwargs

# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly_ kwargs]]

# vararglist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly kwargs
# varargslist = arguments ',' '/' [','[(vararglist_no_posonly)]] | (vararglist_
—no_posonly)

#
# It needs to be fully expanded to allow our LL(1) parser to work on it.

varargslist: vfpdef ['=' test ](',' vfpdef ['=' test])* '," '"/" [','" [ (vipdef ['=
—' test] (',' vfpdef ['=" test])* [',' [
txv [vEipdef] ('," vfpdef ['='" test])* ['," ['**'" vipdef [',']]]
| "**' vipdef [',"]]]
| '"*'" [vfpdef] (',' vfpdef ['=' test])* [',' ['"**" vifpdef [',"']]]
[ "xxt vfpdef [',']) 11 | (vfpdef ['="' test] (',' vfpdef ['=' test])* ['," [
'x1 [vEpdef] (','" vipdef ['=' test])* [',' ['**' vifpdef [',']]]
| "#**" vfpdef [',"']]]
| '"*'" [vipdef] (',' vifpdef ['=' test])* [',' ["**" vifpdef [',"']]]

| Txk Y vfpdef [I’IJ
)
vipdef: NAME

stmt: simple_stmt | compound_stmt

simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE

small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)

(B sl ol Aol A1)
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expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[("=" (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )

annassign: ':' test ['=' (yield_expr|testlist_star_expr)]

testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"]

augassign: (|+:v ‘ [ J— ‘ Tkt | l@:l | l/:l | re—1 ‘ rg=" ‘ vl:l ‘ A ‘
T<<=" | Te>=r | xRt | /=)

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

del_stmt: 'del' exprlist

pass_stmt: 'pass'

flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt
break_stmt: 'break'
continue_stmt: 'continue'
return_stmt: 'return' [testlist_star_expr]
yield_stmt: yield_expr
raise_stmt: 'raise' [test ['from' test]]
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...'") is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '...")* dotted_name | ('.' | "...")+)
"import' ('*' | '"(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]
dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [',']
dotted_as_names: dotted_as_name (',' dotted_as_name)*
dotted_name: NAME ('.' NAME) *

global_stmt: 'global' NAME (',' NAME)*
nonlocal_stmt: 'nonlocal' NAME (',' NAME) *
assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef |_
—classdef | decorated | async_stmt
async_stmt: ASYNC (funcdef | with_stmt | for_stmt)

if_stmt: 'if' namedexpr_test ':' suite ('elif' namedexpr_test ':' suite)* ['else'
—':' suite]
while_stmt: 'while' namedexpr_test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' [TYPE_COMMENT] suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
[Telse' ":' suite]
["finally" ":' suite] |
"finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':'" [TYPE_COMMENT] suite
with_item: test ['as' expr]
# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test ['as' NAME]]

suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT
namedexpr_test: test [':=' test]

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

test_nocond: or_test | lambdef nocond

lambdef: 'lambda' [varargslist] ':' test

lambdef_nocond: 'lambda' [varargslist] ':' test_nocond

or_test: and_test ('or' and_test)*

and_test: not_test ('and' not_test)*

not_test: 'not' not_test | comparison

comparison: expr (comp_op expr)*

# <> isn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)
comp_op: '<'['>'|'=="[">="|'<="|"'<>"["I="|"in'"|'not' 'in'|'is'|'is' 'not'
star_expr: '*' expr

(Th& sl AT ol AS)
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expr: xor_expr ('|' xor_expr)*

xor_expr: and_expr ('"' and_expr)*

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

term: factor (('*"['@"|'/"['s"["//") factor)*
factor: ('+'|'-"|'~") factor | power

power: atom_expr ['**' factor]

atom_expr: [AWAIT] atom trailer*

[
atom: ('(' [yield_expr|testlist_comp] ')' |
"[' [testlist_comp] ']' |
'"{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '..." | 'None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_
—expr))* [', "] )
trailer: ' (' [arglist] ')' | '[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (', ' subscript)* [', ']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | ('," (test ':'" test | '"**" expr))* [','])) |
((test | star_expr)
(comp_for | ('," (test | star_expr))* [','])) )
classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument) * [, "l
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
# "test '=' test" is really "keyword '=' test'", but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for]
test ':=' test |
test '=' test |
'RET test |
"' test )

comp_iter: comp_for | comp_if

sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for
comp_if: 'if' test_nocond [comp_iter]

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

yield_expr: 'vield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE_COMMENT in suites 1s only parsed for funcdefs,
# but can't go elsewhere due to ambiguity

func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER

(B sl ol Aol A1)
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func_type: ' (' [typelist] ')' '->' test
# typelist is a modified typedargslist (see above)
typelist: (test (',' test)* [','
["*" [test] (',' test)* [',' '"**' test] | "**' test]]
| "' [test] (',' test)* [',' "**' test] | '**' test)
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22 I YR FHFYUTH vl E =+ .pyc 3ol A Hof, B2 32 7 A AP o
o @22 A U TH(A 20 A HRol E I ER Y AT LS 3 5 AFUTh. o] “FH A" =
Zhutol E A= o th-goh= 71 AE A ote 7H 717 ol AfE ki TR th HlolE I ==
A& T2 stol A 71 71 Al A 2 E A2 7SR =, sho] A i & Tholl b A o] A &= ghrh=
2ol 2] 3l oF Fh.
HlolE I E ol 552 dis EE A A U3yt

callback (F1) QA2 A== vlef o] o] Aol A AYd A8 2d 3

cdass (Fe2) AR AL AANESS UHEZ| AT Y. FH2 Y= B FH JArdAE At R
At HIAE Y=

class variable (] A ¥HS) 29
Aot =A==

A~
T .
coercion (Z.o] ) 2 P9 F

filo
[» M
L
L
v
o

N ALl 1 Feh s 5 F (5, Fehag A2TL A 7E ok 2 of

AAE $ubete Asto] dolube 5L P drbaS e Fo
SAA s st A ol & 59, int (3.15) £ AFE A 382 WAL ShA|wh 344.5
oAlA, ZF QA= th ¥ o] AL (Shub int, TFE SHb= float), &2 H87] Mol 2 P o= W& of
Utk 284 Fod TypeErrors doYrth Fojd glole, T8H = P52 2217

H7F 22 P o= AfslelFolof Ptk ol § £, 1 3+4.5 3 thAl float (3) +4.5
complex number (5257 953 A Al~E 9 Y, RE RAVL AFF o s For 2
HUth slef e Aol 34 @9 (19 AlE DS w3 A, TF sl M i, T3l =
J2 713Ut sl a9 R71WE 28 BA5S 7R AP e E 5 HrAE
2ol Z713Ut, ol & 501, 3+17. math 2E] Has wHo] 831, cmathE AMS Ut
Bage] 282 W £F 22 294 7s Ut 288t =712 R3ohy, A o] s A

context manager (AY2E A2 _ enter () 2} __exit () NEE ZYTOo2ZHN with Tl
N A|. PEP 34322 == 5
=)

2
)
context variable (AE) A E W) AEAE wpe} b2 3 7H 5 s W 9]
= 2YE-28 AL vls
o o2 ATLET 9 g - Aer] AT
FA3E AYYL contextvarss FZR3AAA L.
C

2

contiguous (A<%) W 3= 4 23| C-A < (C-contiguous) °) 7| 1} ZE & A5 (Fortran contiguous) 2 ol <5
g A AR YT A W C-AdKoluA TEG ASAUT. A4 v dolA, FHEL
A 7o) A-EFIL, 00 A A Zete @ b olul Aol A )& v 2 ]l v %] = o] of Ttk thA
C-A% o) A, v e) F 20 SR FERES YLD ) kA 2 e 27} b e A,
A EE ek A< wl Ao A, A WA Qu Ak A4 e W o

coroutine (Z%¢)) L5 He AuFeiel o duisih Fe| gtk AuFEL & A Qo] A sk e
AN EEgUch ZFEH2 o2 A A, &5k, AN 2= gdSUch o] A
E& async def #0282 78T 4 JHFUTH PEP 4925 B A Q.

coroutine function (Z2 €l 34) T 28 A E Se3= g2 F2E 4= async der 202 A9
g+, await async fo =
CELESEREE

CPython 3ol 2% Aoje] 58 A 1 & QA Hl, python.orgol| A ¥ 25 Yt} o] &3 Jython o]}

§-©] “CPython” ] ARg-F Ut}

s @urapper B & AHE T T wiGtow

) ¥ staticmethod () YUt}

dmdole 23S 94 Wl 2 YUk TS F §5 A v go R F5FUG

fre

BT pEL
Q
93}
<
S
Q
S
M.
5
gy
N
o

i)
i
e
o
Ir e
ko
N
30
o
z 2

o~
ofo
A}
<
=
fin)
R
ec)
%)
nj
(]
ot
)
2
rlr
Q
—r
QO
[0)]
[0)]
5
(0]
oy
(@]
Q.

def f(...):

f = staticmethod (f)

@staticmethod

(F= soTAT ol AS)
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=

(o1 sl o] A A A%)

def £(...):
22 Mol Sefac = EASA R @ A 29Ut dlZ o] H ol g o AA T g2 ok
del et 2o o] ol dHAE Hd gyt

descriptor (] 232 HE]) WA E _ get_ () oY} __set_ () O]L]—ideletei ()5 Aolst= AA.
SN2 JEYREZIUATHE G uf, ol ESHE 23] = 583 A4 82 4oyt BE,
bE AA 2 A AHAI S AHEE o, a8 S ﬂf#LﬂrﬂOﬂ/H b2tal o] F A% AAE
syth ﬁ}xlﬂbﬂﬂ"ﬂﬁﬂ A, sl Fot= I HE A= S&5F HD‘r a9y E
O]ﬂ]s} & sho o] gl 22 olsle] A4 Slell, B, vl A=, Z2AE, Fef s viA s, 2E Y

H A = 4%4 ”?ﬂ% Fx S EE 7Y 7IEE o)F L A7 WEFUTH

oI ge o] =gl ek AA R W82 t2 T - E 7@ of Yy th

dictionary (‘“"/‘1 yz)) 49 71E gholl S A 71 A& vl & (associative array). 7] _ hash_ () £}
_eq () FIAEE ZeZE AAVE 5 A5 UL DollA A gt £FUTh

dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dic-
tionary with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary
containing key n mapped to value n ** 2. See 2| A~E, {1 g, YA 2] 9] t] A= 9| (display).

dictionary view (9 A 42] H) dict.keys(),dict.values (),dict.items () Uﬂ/ﬂ ctEHFEEA
AEE S AN Fetn LR U o AES 9412 98 5ol e 549 HE AZe e, 94
Hel7h A W, 3k ol Welg g etk SO T gAve BE Sae ase e
list (dictview) & AF23}H FH Ut} dict-viewsS H A &

docstring (5 A E 8)) :"EH/\ A4 BEA A AR B Ao E el = 229 glEHE. A9 ETAY
2w = FAEA T Aot ol o) A5 of E?ﬂ‘ﬂ’ P, T4, BESY _ _doc AEFHER
Ay ?_]Eiéfﬂ}ﬁ% AT eng, A9 @%*ﬂ%%@%@’g} ol Fagyth.

duck-typing (Y] €}o]33) u}2 QA EH oA 7 =X Sdst=d A F& HA = =208
2E Y A, ©ed] WA= ‘)r 03 ﬂﬂ‘érEﬂ SEHAVG AR EHUT (‘LB A Holal 22 AH
311“”—.“?‘_4\3}@,124\% ?44” 5743 tfAlof AE S o]~ E 7&£§°£“ﬂ’§§ﬂ]% I=EETY
A0l X &S Tz H ﬁ"ég Héﬂ%—?&’“wﬂr g Elo]FH L type () | isinstance ()
S BT AN E SIS T (ST, & el B ol £ o]0 Fel 5 52 4 9B foldo)
St th) thAloll, hasattr () AN EAFP =2 189S 2 th
EAFP 3 =R ttE= 845 £317] 71 4 T} (Easier to ask for forgiveness than permission). ©
vtolx I AEFE L, SHE 7Y o EG R ES EXE 7ML, 1 7ol &
o). o] 2B L me AL B cryoh except B9 EAZ SHAIFY
o} 2 ThE WL lojol A A AL E| = LBYL 2 EF 3} o 0] U o
expression (£282]) ojH gfto g2 L& = Y= &
o5, ol = a%ewmaL}ﬂﬁv

=
=
OE g dojelgizgor, BE Qo
o AT 4t F 450l 9

X,

%
N'

(ot
o
e

BUNY)
oI‘E

ox

oy r|

=
SRR

)

25) CYC++=2 24

Yt

f-string (f-£A}F) '£' W} 'Er & kol <1 Tx}Oﬂ FEHIES
A g HE 9 %%‘%“Q‘JE} PEP 498 & 2 A Q.

extension module (2%}
FEo AT 2

|

ot
ol
A

0
R

2
i)
[
4z
[t
rlr
i)
ke
>,1j

file object (3} A A]) 3} 2ol thal] oY A &2 API(read () Ywrite() Z2 HAEE)E =8
%ﬂﬂﬂwﬂﬂmmﬂ@ﬂﬂ-ﬁﬂt@ﬂﬂ*ﬂ“A#“ﬂ%ﬂaﬂﬂZﬂ4%d%ﬂ
(& &0, B2F J=9, d-F = 3, &7, stol=, 5ol tgt M2 FATS + A5 U

3 A== HET' ZE?'(] (file-like objects)\} 2~ E & (streams) olgt1E E Yt}

QA2 A 52 52 ARG ) Yl eh Wlraw) vho] 1 2] 5, 93 E utfered) v 2] 5}
g 5dl. o] o] AEsle] 2t io REAA A H UL 3 AN E B TEAd YL

o1 B 5 0] 22
2= AQYTh

open () f?}—’F

=
file-like object (3} AA) =} 7 4] o] w23 L.
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finder (3}QIt]) YEED RES AT 2 & A A E 8= A

gfol % 33. o] F &, F FF A7t JF YT sys.meta_path 2} T AFE3shE B A =
Q1 2} sys.path_hooks 3 TA A= 4 =2 A E 2] 5kl H.

o 214 & W& PEP 302, PEP 420, PEP 451 o] 13Ut}

HWMMWM@ ﬂ}”)ﬂ%ﬂ%°ﬁ$ima}%¢§ﬁﬂi@.@¢wT”@4ﬂ%/ﬂ%
oAl S0, 211 // 49y 227t AT Ae A2 2,758 sHF Y (-11) // 4
7}2J5Emﬂ§h3ﬂ9ﬂ§wﬁW¢§qq. EP 2382 H A 8.

function (52) TEA oA oW 7S T L9 5. AV T o] A 7t AEE = &=
o], vit] o] Ado] A2 4 JFUTh v/ o wA = o ok Fo] A HAR.

function annotation (g o] =g o] A) T4 w7 H ) B3 Zho] o] :mH| o] Al
-BL/\ 01 Eﬂ ]/\q [¢) o]u].;d o7 3 3 E E/\]- 511,]1—4_ o:ﬂ%
ﬂﬁzmﬂoiﬂWﬂ%oﬂﬂumﬂﬁﬁ%%aiiﬂ

>i¥~'
_V&i

r]r
)

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

S o H o] E -2 o F o] Aol A AT
o] 7152 AW3sl= W o] mH o] A I} PEP 4845 Iz 3HA Q.

__future_ T2 I W7 A Az EH TIEH A U= A o] 75 E
M RE.
__future_ EES YEXESFUL I AFEY HES THA, A 75 0] AA 5oz Adofo] 7}
H AL, AAFE 27 0] 7] Rl HE=A E 4 s uth

o
et

3818 5 Y 3

r[r

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

garbage collection (7}0] 2] 7)) T AFRH A = W22 vldsts A} slo] WL Iz
Bx 2B PARL B 5 Ut 2B A $A718 B3 A £AE S A A
FA71+& gc _‘?_%,3_ ALLF A A o] 3 4= 9T

generator (| U & o]€]) A& o]E

S e = yj_eld‘“ﬁﬂ”%_x_ =
S ok ol sl 7 5 Sl o)
HE A8 B4E 7714, o @ Bue] e AU d o g o g elo]H £ A AU o
SHe ol vl B A e 9L, AAT

A] =9 Gl
£, 98 2012 MA 25 S ATk
generator iterator (A U] & o] €] o]E]& o] E]) A\ o] E T4 AA.

7 e
7 yicldr ANAoE A8 SR, 1A (1 A+E7 7] 59 try-
A% FEE 71 ok A d el E olg el g 7H A= W, 2oz B
M= Al ZFske 349k ol g o,

1 g
<ol
2o
fotr I
i
=
v

generator expression (AU #|o]E] 2 4)) o|HHo|HE EF+ 4. FZ UL HAE AY o=
for A7 A Astis Aol ol B AN EFA AP BAYh AFA BAN L SR A5 S
A3 B2 BB WY Th
>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
g 5E

generic function (A g 34) 22
uf oj T o] AREE A=
Atz €018 853} functools.singledispatch () B Z 2| 0B 2} PEP 4435 H A Q.

GIL A9 ol =ZeE 2 2 HAS.

A2k %HE oE ol disl FET oY ez 748
29 2] & .

kY
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global interpreter lock (A< ¢le] Za]e] £) 3 Holl 2 A 1} ~H =7} glo] vfolE T & &
£% 8731 7] 918] CPyhon AE 26 7L Aol WAV S, (dicts} 22 FRBUFTES 2
Bk A7 2] KA 0.2 54 ool ) ShSHE S WEol Chyhon 7
EUth Az HAAE e A2 Az HE thsad E3ter] A we+ vl o
Z 2 AA 717417}111*6}L WEAdY B —‘:%E’ 328 3ok
5].}] u]— o]ttﬂ :@Lz} 2 E
o= GIL& H¥V‘fo}

OoH & Fa) e 1501] A}6- 2 & (free-threaded)” Q1 E] T 2] €] & WS 1 3}
o] P&, Tt Y Z2AA B9 45 AsH7 A WiE Y
HE} Ol d5 ] %%%‘}% AL TdAS N B UP—OW A 1%01 o EozZZlez
oA AR JF YT

hash-based pyc (31 4] 7|4} pyo) 5842 B8517) 9o ol F 22 Y] 2% 54 A 7ho] ofd H| A 2
Aol uiole E A Y. A A ol s TE 2EEHE 2R

hashable (2] 715) 7131 7H 2 2 ghol ek o s e 23 (_hash () WA= D)
th, T2 AR v 4 gow (_eq () WA= BRI, A st FTh 2

Char W] 5] = 34 b g AR S-S A ghE otok Gk
2

S 154 AAE G AR A g W= A
2802 A ke A F] WR L ek,

i shol Aol B WA AA S-S S AFS U (FAEY gAY 22 =

287 ¥k (52 o) U frozenset 22) B3 AE o] S 159 245 0] 34 7b5 2 0wk

A eI TL AR Ao Felag) ada ANEL JpHoR

ﬂﬂ%ﬂﬂﬂi% T HEED MRS, ARE 10 2 ¥H FEATU

¥ 4 97 s, o] AR FEEo|

3
n;x
N
o
0 2
m
_rg
kD
rlot
o
o
<
P

b g 2 ﬂm1ﬂmﬂw S, BAY, B2
Utk Al e A et | Al A A S vS o] of gk
23 AL P}, o4 S0, HdﬂJﬂ
7

5

g

=

g

=

(¢}
m&ﬁA ko

> o
1o, rr
|

o

)]

2

=

2

[m y
)

S

[m

u

4o
_VE

b
td
il
1o
X
2
¥,
Ry
n
N
AU
il
td
i
o
= K
2
¥,
Ry
y
é
2
g
ﬂl
4y
30
k1
Jh
_O‘L
rlr
()
N

importer (%} XE]) REL 37

interactive (t) 3}3) u}o]

AL oleEt 2 9y, =

Tn

MﬂJPE1P¢EHﬂﬂ%ﬂﬂ
B S
Utk A7} glo] ©A pythong A3}

5% ez ey

JN r[o
J}L i)
ruz
Og‘:'
i) ;
N

|

[t
i
4y frt
30,
i)
rr

wﬁ<%aqfw oA A L e R U, A clel ol & XA
H 7| A& Eolvhi = v ZFH I W AU (help (x) & 7] 841 R).

interpreted (1 E]Z2JE] &) uvlo]|E T & Antdeo &4 cq]—.—o{]:L:[L o] & AF A 7] B} Ak, o] A
£ 93 ol hohuih ARz E el gt ol 2le A Aew A9 FUg wEs) g

bostde AH WY 5 Yoke Bk 2 meadel £ 6 408 A% /< AT, b
2ele] ol HE A Aot e AW u D #7182t olod = B

interpreter shutdown (QIE]Z 2]8] $8) SHotet= QS ES o, ge|d A zeH= 58T
AFsted], BEolv o8 7HA S 2T YR 7253 22 & 299 Ads<S 2
Sk =3 e A £ A7) 2
:fI:‘:_/] /dégo /\]zl—/\];"jl_/;: . 2 ‘_ o}t

et 20 2t AUE) § /1w B F A HEYIHER A 2ol
Eol} A3 ZHE AU Th.

Azl T8 FH A AYH = _main. BENYATHENAYS E

iterable (o]E]2] &) WHE<S st Hoj A =2H]ZE 5 A AA. o EHHE9 @ﬂi% T (list, str,
tuple é‘ﬁ)/\]ﬂ/\da,dict o dd u| A A~ 5, 9L AA &, iter () Y AAX
MELE FHS=_ getitem () WAEERNA HLst RE Ze9] 7n?<ﬂ% ] A‘/]r/]‘

R ey

Fﬂm
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oJH#EL for FL AEE 5 9, A AAE 82 Sf HE W2 X (zip(), map (), )
of AH8d & dF Utk ol E Xﬂﬂﬂ] o 1ter() of Axt= g, I AA < oH
golHE EelFuth o 1E1r?ﬂ°lE1“ AES AFS BN ANE BFFETUC o HEL
A, BEL iter () & &3 AW, o] HEY ]H AAE A HE Fe+ YdFUTh for 22
o] AES oS EH/H XPEOEUHZLEH ZE = FdolHACIHE Fobe olF e
A5 Bk U Th o B #| o] B, Al A2, Al g o] %EE/‘ﬂﬁ.

iterator (o] E]#[0]E]) tlo]E]e] 2E S R A3 AA|. oE#Ho]H 9] __next_ () MINE=EE WHEAHS

EIESH(Es ‘417“’ Frnext () 2 AEstH) 2EH Y= FEES AR 95Ut o
o] /+e] "ol 7} < = Al stopIteration ¢l & %13?3‘4"/} o] Ao A, o] Bl & o] E] A
A= aZ= 1, 0]—‘?—9/] BEE_ next_ () WA= i%ﬁ StopIteration o2& ThA] 4o 7] 7]t
uth ol gl o] B= o] B #l o] & AA]| XH‘J £ ET iter () MINEE 741 A o] 835 7]
ufZol, o] B &l o] ] &= o] El 2] £ 0] 7] & s}aL ThE O]Eiﬁi 552 Wotsol= RS XA A
F AdFULE S8 o2& ofe] HY O]Eii‘ﬂ o]dE AlEdtE FEJYTh (1ist Z-2) ZH o]
7“7<ﬂ T iter() 2 ADSAY for Fxo AHET wjuttt A} o]H o] HE YT o™
ZAZ olEl g o] Eof thal A =35t 1L 51 d ]‘r_‘r olEl g o] ol ALEH o]w] £2ZH o]HH o]HE
=8F A, Bl AH oA HolA ‘%}%‘4‘3}-
typeiter o] T ZpA g W -&-©] Q5 1ith

key functlon (7] St 7] S = 2 O]ﬁ(collatlon) gta= A H (sorting) ©] U ¥l & (ordering) o] AF-&-=

EHFE ZHEYUL 9 E £, locale.strxfrm() 2 2AL EF YA S ==

FE RN
Shol 08] e £t 84T ol DA w4 ANAT Fol AR Aola] A 7] BB ol
YUYt oA Ao+ min(), max (), sorted (), llst.sort (), heapg.merge (), heapq.
nsmallest (), heapq.nlargest (), itertools.groupby () ©] UdF5Yc}

7 g4 2 BE s de o7 o] A5 Tk o8 S0l str. lover () WA E AlolA PR Gt
@§°ﬁw%ﬂﬂﬁiaoe¢ﬂ*ww»mvuﬁaﬂ@#%lmmMidﬂoaw;¢E
A=, olF AYgYt: lambda r: (r[0], r[2]). =3} operator EE2 Al 719 7] &=
AAAE A Fd YTt attrgetter (), itemgetter (), methodcaller (). 7] 4= f&—‘;—i
AH8-3F= ol t) 3k o]l 2 Sorting HOW TO S H A &

keyword argument (7] 9] & 212} <A} & B A Q.

lambda (gheh 522w ko] TH1 4= Shte) HAl 0% TAE o) F i Aekel P Foh FoE
N B2HL lambda [parameters]: expression YYrth
LBYL = 7] A of H g} (Look before you leap). ©] 1 AE}A L S &0} 23] & 317 Aof| A Ao 2 AMA
AES A AU o] 282 FAFP F2H T vl = oL, @2 i 7 29 S 2 S A A FJ YT
Z 2¥ = oA, LBYL H -2 “H 772 <H 7] 2ol B 272 WHEA 2 1 E 0 °"\14
o ,IEZ if key in mapping: return mappinglkey] + 7"/\]——?‘—01] SFA uk % 3]
8l =7} keyS mappingoll A Al Ashd A 4 JFUth ol 0|4+ % o] L} EAFP
AIoHS A Fe=N sl dE 5 s
E) YA gtolA Al d . T o]goE B3, il thd AA2A7FO(1) o] 7] wfFoll, A2
Bl— (linked list) 2. oH= TF2 Ao 9f v S} FAF Y o

list comprehension (2] 2AE A=z 23 A) A 29 45 AR = dHE X251

rlu mln
[> i

d3E P rER

=8 F = 7H23 . result = ['{:#04x}'.format (x) for x in ge (256) if x
% 2 == 0] £ 004 255 Afo] o O]t AaE9 1634 (0x..) et

1
ran
Aol BlrES
£

(EEERIch

o
= =2 =4
BEYth if A2 A4S g sy Th S, range (256) 9l lE BE 8

loader (2¢]) 255 2E5k= A4 load_module () o]gh= o] 59 WA =E A osoF Futh 2H+=
HE g0y 7 =¥ S5 Yt AAIS Y& PEP 302 &, Ao~ Z 8~ = importlib.abe.
Loader & HA| Q.

magic method (W ) Tl A=) 5 5] 4] = o] vl A A Q) w5,

mapping ("]3) 4ol 9] 7] 23] & A ¥} Mapping ©] U MutableMapping 574 Wlo]2 S8
off AAAH HAHNEES FASt= AH oY AA. o2& dict, collections.defaultdict,

collections.OrderedDict, collections.Counter S & 4 95U rth
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meta path finder (W€} 7 2 5}QIt]) sys.meta_path & A o] Z&jF+= ThQlH. HE F& 3 H+=
Ax =2 591 9 peAw o] 97: s g thEg LT
HE A2 37t = HAEE A= importlib.abc.MetaPathFinder & H ¥
g,

¢

metaclass (W e} ZFe ) SR Fela FH2 A= ZH 2 o5, FAH2 gAY, o~ ZFHAE
o] HE& s yth UﬂE‘r e o] Al AALE Hholr S AE HEE= A AdS JUth &2
AA Ay 220 A5 713—???‘;2 AsgUch Fol Mg SH3A vt A AL
HE FHAE THE F A= A \JD} REE ALE R Al o] =7 AE 28 AT, D87}
A2 ), uﬂ]ﬂ-ia]/\L ZAeeta Lol S AU o]EFRHE A A9 &7 (logging),
Y= b 71 AA AN 2, ASE LA F2 o2 FPo ARHSFUTH

=
vl ER 2 ol A o AT W8S Zhe 5 S U

method (WA =) F 2 vl oA Aol =
IS E 3 HA QA (RE self
A2FZ 2 HASL.

method resolution order (WA & Z A £4]) WA= ZA A= 233t S UHE AAS = Ho)~
FH2EY AU 23 2R E sho] A A Z el H ol AFEH S e E 9 A s 82 The

A 9l
Python 2.3 Method Resolution OrderS H ¥ F Ut}

module (2.5) sho]d I =9) 223} B9 & GYTHE AA. BEL 9ol9) oA AT S G 0
308 24Utk REE Q3 A2 o9 ol Ao zeHy
577 = HA S

module spec (L& A¥) ZES ZT =0 AL
importlib.machinery.ModuleSpec & AX2HEH A,

MRO "4 = 2% =4 & HA L.

ul(if

mutable (7}H) 7PH AA|= gho] & 4= JAIHid ()  LAIA FATYULL EH T HA Q.
named tuple (V] Y & 5Z) “named tuple(V] Y &= F &)’ 0| 2h= §oj= FZoA AESHaL o] & B2 oJE
AREE AR QE2 5 i g0l AAL T4 Pb BE Bol} Ze2o] 4B L

Folug Zxef= 7]35 RAE T AFYLh
time.localtime () & os.stat () 7} ¥k&al ZHS £8510], o 8] YA o] Y A= EZ Q)
T O} & o= sys.float_infoYyt}:

>>> sys.float_info[l] # Iindexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

““ﬂ“C%%%mﬂ-ﬂLMﬂQQQJEfwwewﬁ 4357 o] 2 Be HAT 2 AHolF=
At Fe A AR UYE FES WE 5 dFUh oS :’Eﬁﬁh A3 At AU HE g T
collections namedtuple () 2 s sy W}ﬂ 712 AH gAY HZ A=

REANE 22 5 gt 2 A 2 HAEE

namespace (|5 B2 W47k A 2] 72 9Avele Ta9 U A4 4
B2 (1A ol A) Rk ohfet Ao, A, U o] & Bkol g th o] & 2L O F %
WA REAS YU} o E S0, ¥4 builtins.open J}os.open 0

<J3 W REo I E FH}=AE EYoHA v
. £9], randomn.seed () & ltertools islice
2t 2 I S5 0] ZFZF random I itertools BEO 9 & FEE 12 o] WEE U}

namespace package (¢] & 37} 3l 7 x]) _?_?i, A
ol T H 7 A=
7] 4] 9= chE U o,

ZE LT HAS.

i)

A
~
_<,>L
=

krl

i
<
o

=
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nested scope (53 % ._EL&Z) S A A M4 E FRFE S5, & S50, 02 TF YRA A
gE g2 g5 e HAFES A2 s ISy TSI I =7 EHo2 = %Li‘?}
7Fe 3, t Y2 H A ghethe Aol R Fuch A MpE2 7P YR ATz oA g1
&4yt U}Z‘_W}Z]E, A AFE2 AY o] F FolA S HYTh nonlocal & HFE A F o

e AL ST

new-style class (i 2ebd Fel ) A F e BE Fe2 AA o) AT Qe FeL N A o
& 2719 ol WAoM s, 234 FoEd S slots, ﬂéﬂ%\ﬂ, =2},
__getattribute (), 22 HAE, 288 A= 22 sto]lyH o AMEF L Y3 VS5 E

}\}._9_61-/\ 0104‘:11,151_

object (AA]) ] (S1EREY Z) & 2oL T2 (MAE) o] AJd RE tlolH. 3 BE FAEY

Soh2s o A A o] s FH AU

package (| 7] 7)) ME EESoth AAACZ NEH7IAES TS F e sl BE. 7edor
[e)}

7 A= path  o]EFHEV} Q= vlo|H EA YT}
At 712 & o] & w2 7 A = BAIL.
parameter (W] 7j ) 9H (s WA E) ool A 7t g 5 9}% AAF (& o)E A ARE) &
AL o e ATl A 2Eel AR Do
» 91 X]-71 ¥ = (positional-or- keyword) A A A2 7] AERJAZAGE & Y= AAEALZT
Ytk o] Zlo] 7] Fef ] izl A g th & S0 thaol Al foo <} bar:
’def func (foo, bar=None) :
* A A-A & (positional-only): | A 2R 2| FE 5= = AAE AT 92 A8 wjAde=
B4 Aole] M S B el / £AE £ 1 ol BT 4 AFUTh ol Sol the

ol A posonlyl =} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :

71N =-A§ (keyword-only): 71 =2 AFE 5 &= AAE AZFU 7|9 =-2-8 v 7Y
A& S B w7 g BE ol A ool shute] 7hA-9 A w7+ & I = 23| A
Aog 4= dF Ut A& £, b2 A kw_onlyl 2} kw_only2:

Lo

def func(arg, *, kw_onlyl, kw_only2):

» ZHA-4 A (var-positional): (CH2 TR AW SE o] |3 A] o] u] WrobEo} A 915 AXHE o B )
AZD 5 AE A AR5 Aoje] AALE AR FLITh o A h w5 wh S o] Bof
& %ol 2ol A 422 5 YgUth ol & So) theol A args:

def func(*args, **kwargs):

o 7}H-719) & (var-keyword): (t+E ol 7] A5 E o] ] 3l 4] o] u] ®rolE o 2] 7)Y & QAo T 3l)
ATE = J= 499 M 719 = JAAES AZFUTE ol & w7 = w7 ¥l o] 5ol
g ol oA AoE £ AF U, ol E S0] A9 Ao A kwargs.

ARG AE A AAES 98 R GR T oh et Ad Aol AL B4 AAES AHE 5 UF

141;]_ il =

XF*"“H%‘J =, QA w4 Apolof e = FAQ A%, inspect .Parameter S e, T
A o] 4, PEP 362 BASL.

mlo

pathentry (B2 JE2]) 4= 7|9 9} 7H J2E S BREESES 37| 98] Faustes J2E 42 49
ShLte] .

path entry finder (% & Q& a] g}elt]) sys.path_hooks ol Y= ZFHE (S, A2 dEZ =)ol B8 F
=3 E A, FolA A2 dEE 2 RES ZFE=HES ¢ JdsYTh
AZAEF Q&0 +AI}E=HAEEL importlib.abe.PathEntryFinder o V34 tTh

path entry hook (73 2 ﬂzal %) sys.path_hook B|2Ed &= ZHEUY, EH 2 e A =

F2 R0 23 vt 4 dee vld B SeE U

d

NSZ
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Fe
fifo
R

path based finder (3 2 7|9t 5}Qlt]) 7] & v e} 4 = skl 5 F sty 2 E J2 oA 2E

Z Ut

path-like object (325 AA) 5+ A28 F2 8 eh & A, A= ARE A28 et stx
U bytes AA o] At} os.PathLike ZEEFS TS+ A YU} os.PathLike ZEEE
= A ¥dh= A= os. fspath () F4E TE3A str iy bytes 3t AJ~8 AR 2 dd ¢
A5 U Al os. fsdecode () 9 os.fsencode () = 747} str U bytes 35 B dH=H|
AHEE S 5 YT PEP S92 =4S 5y th

PEP }o] 7)1 Ao, PEP= 5ol 4 ARV Elo] A0S A 557k sol 1 me A 4w B
of het A28 7153 AHehs A EA AU PEPE A e /5ol B @ A% /1% At Y

ZAE A8 oF T

PEP= 2 MEZR 7|55 Alteti A0 ti e AFUE 8-S Tty ste]yof S0zt 47
AR S L,ﬂiﬂ‘:ﬂﬂ?;}ﬂ%tlﬂ?]u]%%‘qr/}.PEPZ—,”‘QZ}%H%WHlﬂﬂ]Aﬂi}ﬂ%?%ai
Wl o S BAE E Ade] Yl

PEP 1 Z2 34| 2.

portion (1) PEP 420 ol 4] 4 2] 8 A4 %, o] & 27 7] Aol o] A sz shrie) o e e elof] Sof Qe
S50 W (p Lol AH = A% 7Fs Y

positional argument ($] ] ?12}) QAL & H A Q.

provisional API (ZF4 API) 74 API+= R & glo| B2 B A T34 BFo
A 3

ﬂWGOMﬂ1*43ﬁﬂﬂl% A A A otk HA1 = 2 7o) A )
23tk A aehE ) S840 FASA G WFo) dojd 4 gk 1A WP L 2

8 A0 2 Dol S A It) L APLE 5 87 o] A S eh e A ) o

WA F e o A

GAAPNALAL, A ERG0] A5 A T ABL HF £ 02 AAY -0

A28 FAS] ol B SBYLS A P Foelt BE A= AYH YT

o) AR EE ol ne e ol A7 5 L2H A L Fol BE FE A G AT 5 YLD

R Ut o A2 82 PEP 4112 2 Bt}

provisional package (24 3] 7] A]) &4 API & B A

Python 3000 (5014 3000) 5ko] 2 3.x ] & 2<1o] 8w (8174 32] Wl E7} W vlefe) o] op7) | A Aol 7
S0}z o] Zo|T}) o] AL “Py3k” & Fo] 27| % Tt}

Pythonic (s}0] M t}-2) ThE o] 5ol A AubAQl AP EL AR A 7=
OloI A 71 A5 AHSE = ot A S A7to] h2 i ofolTjo] i} IE 27 o2
A A% g ol g e for 88 g0l A OB BE 842 £Ase AT e Be
Aolol = o] & 5ol TR §lom R, To] Ao
AHg8l7] =

for i in range(len(food)):
print (food[i])

o 2E, shol Atk Wy ol F & th

for piece in food:
print (piece)

qualified name (J 373} o] &) REQ AG AFZA ZE Ao Fd 2, S, HA = o]l2=«F
E”EEO#Z‘:%O T5 o]E. PEP 3155 ol Al g Uttt H A4 g S 41,
A3tE o] 52 AA Y o] 5 ZH T

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname___

(Th& sl AT ol AS)
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(o1 sl o] A A A%)

IC’

>>> C.D.__qgualname_

'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

E2E5g 7te] 7l AHE o), 48] AF3Hd ol 5 (fully qualified name)2> BE R 37| A&
Z3A RER 7t Hor Beld olg< A vdYth A€ £°], email .mime. text:

>>> import email .mime.text
>>> email.mime.text. name_
'email .mime.text'

reference count (=2 31) AX o o3+ Iz M. AA e IR AL71008 oA A, v 2] 7} 2
R Ut 32 35 F42 dutF o2 sto| F = 25 A= AT, CPython T3 9] 34
249Ut sys B8 54 AA Y Fx A5 EFE getrefcount () & B FYh

regular package (A 7] A)) __init_ .py FLL 3= e gt 2L A5 A 9] 7] 4.

o2 BN E HAL.

slots_ 22} 2 2.9 A1lH), AXEs o= RESS A% B2 el Addstn Axd s YA
e S AAGOEA v RS gt ERE FUh A7 A7)E AT, o] Bl=y e Snpe
AHE 3 7L % AITrE e BolehA, Mlmelo] Whe -8 me ol Be So dadavt g

EWdl o7 AT Ao 24Ut

sequence (A|d2)  getitem () EF VIAEE T3 A5 AP 2E AFESHuE 24 AA
BHal, Al AXS] HolE BT+ len

)
e
ol
f
4,
)_l
)_l.
0n
Y
[0)]
@
D
o
c
!
H
o
o
g
S
o)
0]
N
N
30,
fy
A
)
o
)_l
Q
a
H
8
Q
o}
e
[
[y
)
F
i)
—
0

wd e Aol F=o s of Fy .
The collections.abc.Sequence abstract base class defines a much richer interface that goes be-
yond just __getitem () and __len__ (), adding count (), index (), contains__ (), and

__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}.See B|2E, AT, ©AM Y P ] tyaEd o] (display).

single dispatch (92 T A5} 2)) 7@ ol shte] Q7be] o 1 ZaAA AAH L A S B4 Tl AR
St 3 H.

Slice (22F0]2) BE A2 o ARG THE AR, Sopol 2k AB AT E 7710 ASHA B
Ut} variable _name[1:3:5] X ]
HNB2THE) 72 HEH 22 slice AAE AHSFU T

special method (55~ WA =) sto]o] Jof] ol AMbS, G4 22, AP FA AR 525 = A
AME. old HAE=EE F 79 & Pt e ue olg= #AX dsUnk S Es 55

HAE o5 o AR TS

statement (%) 2 .
ZIEE AFEeE oY A 2 E T st d Ut 7He i, while, for.

text encoding () A E Q13 49) FUFA = &=}

text file (2 & 3}Q) str AAE ¢ & 5 3 A E 38 AA 2= vlo]E ] g
ol A=t g A AT Bt Q50 & A5 A2 T HAE 329 ozt HAs e
('r'E='w)E 99 9Y, sys.stdin, sys.stdout,i0.5tringI0 & AAHAE E 4 U5
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triple-quoted string (35 @%E%—EX}%‘_) w2 3E () v 2223 ( )/‘ﬂ e S8R AL, 2
g3 R A BAL e fle 715 S Al A & AR o8 7HA °]v°ﬂ/‘1 &27t 4
SUTh o] AA0)Z S 4 e HouLEL} 2o} EE B oo £33 4 Y= 57, A2
EAE 22 4% o8 2o 22 £ e, 52EY S L 53 £E FUh

type (F) Sto]H A9 F& T70] o] FF AAJAAE ZAFUTH ZE AA+= F o] dsUth
2 A ¢ 53% __class_ OJEZHER WAL 5 I AU type (ob)) B €& 5 AFUTH

from typing import List, Tuple

def remove_gray_shades (

colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

o= 2ol g a7 4 we 5 dsuth

from typing import List, Tuple

Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

3= typing¥} PEP 4845 3=z ML‘L

U:]
FRE) W, WL ERE B A v w3 71t = 32 AR sk ol =
A

B AE= AE Aol —L‘r°l ol A A A= FF Utk sHA R, B4 F 24 =0l 7851

A WM s AYety, A9 W, Zeha oJEYRE 2 49 J IEL typing
get_type_hints () & AH&3t] AN 2T 4 dFUTh

o] 7]1%5S A Yal typingd} PEP 4845 2314 S
universal newlines (WA & @3] th3} 2L AES BF £9 Zo2 X3, HAE 2EYS
A B G AP B2 B \n', A== Fe \r\n', A A WZNEA B \r

F7FA Q) Abgof] B3| AlE bytes.splitlines () ¥vk ol 2} PEP 278 & PEP 3116 & H A 2.
variable annotation (H o] o] A) Hy = FP 2 oJESHEL] o] - H o] Al
HeEeZdlaodERE ool S 2ol th -2 A8 A Y th:

class C:
field: 'annotation'

ME ool de Yo § AER AP UTH: o Sol, o] WP int FE AL AOR

7l Ut

count: int = 0

Hg o] nH| o] EH2 A o] | o] EH U] Y5 (Annotated assignment statements) | A /2 g T}
o] 7| 5& AWt ok o] = H| o] A, PEP 484 4 PEP 5262 X314 &

[e]

=4
virtual environment (7}4+ 3

) Al 48R 88 22 3ol TE N 2PN 4T E O )
A Sg ZeadEe 5

ol JTFL A FOWA, kol A W E AN AEL AAFAL ¢ 1e] o]
Sohe AL b5 e s, dE 40w 4w A9 8.

L

venv &= E.}\-"J_L
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Q]

Iz Agd

%)

virtual machine (7} 7] A)) A= E 9 oful
= X

&7t 285 o] =

A
Zen of Python (J]-Ol Al 21] s}o] A t]
Huyth o = Eﬂﬁ‘r?% ZF3

ol 8l 3taL ARE Sk H ==

St H gyt
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APPENDIX B

o] AT Aol st

o] A AL reStructuredText 220 A BHE 0] X Ao 2 slo] W A YA S 93] E83] A 2E A 2 a7
2l Sphinx & AHg- 8% 1T,

A9} o] B 93t EA 9 A2 sho]# 2A| 2} u}xﬁ}x]; 2 QB A ALY g Q) 7] o5}

AT, o] W ol th & %E reporting-bugs 3] o] A = } A9, MEL AYEAIR= A A L}

2o 3h oy

S B0/ Be BAE =dUG
* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}
« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

u—

* Fredrik Lundh, ~2.2] Alternative Python Reference = 2 A & of| A Sphinx 7} &2 o} o]t o] & L ¢l &5 Ut

jEnu

B.1 slo]d AwAle] THAES

Aol 71l FFUth 7o Ake] RE A Q)
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appeENDIX C

oA A9} o] Al

CA 2zEgeld o4

g}o] -2 ABCgt:= Qo] o] T A A& 4] v 2HE 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
2+ %) 2] Guido van Rossum©l] 9] 3l 1990 o] Zuko]l W& o] F <5 Uth Tlo| Mo = thE2 AlgE9) W 23]
o] 2= A v, Guido= Tho] # o] 8 AR} o} 9) A»]D}

1995, Guido+= Virginia 2] Reston Oﬂ @)= Corporation for National Research Initiatives(CNRI, https://www.cnri.

reston.va.us/ Frx) ol A zho] x 24 74] a1, o] oA oy AL AZEAE SAYFYTH

200049 59, Guido&} 3}o] A & /\\3] 7H 2 2 BeOpen.com 2 2 -& 7 4] BeOpen PythonLabs ¥ & T4 35
Yt} e 3104, PythonLabs 2 Digital Creations( & A} Zope Corporation; https://www.zope.org/ FZ) &2
A5 YTE 2001 d, ko] A a3z E 9 o] A H(PSF, https://www.python.org/psf/ 3FZ) o] A HE A5t}

O] A= ol FH A AAEAE AFSES 5838 AP v 22 YTt Zope Corporation-&
PSF9] &9 3 dYdUth

RE golH wlZHAL FN AAFYUTH(E 22 A9 of ths] A= https://opensource.org/ S 234

o [¢) H

A9 GAH O R, BB (SHA R ARE obUeh vhol H Wl £ 8-S GPLI S8 ) obee] B
e M ERe 2 ke AUt

uf == A" x| 3l a4 GPL & 217

09.0~12 | n/a 1991-1995 | CWI yes

13~152 | 1.2 1995-1999 | CNRI yes

1.6 152 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.142.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-# A | PSF yes

Fa: GPLY} z&dtE A2 2| 7FGPLE o] d 2 v x3ohE S dnstA = syt EE
ghol A gholAla= GPLI 2] of 2o WA S 37/ 222 WA G A vdS w2 5 A
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gttt GPL €3 glo] Al 9lo] W3 GPL 3ol Y d T2 2z EF o] & 2¢s 4= oA & o2
A2 194 5t

Guido®] 2| £ 5}ol o] W EE 7H5 317 BE BL 9% AARAAF oA A= F T

C.2 shol el A 25kA v} 4H&3t7] 913 0|8 o

lo] A 4z E g o] @} A A= PSF License Agreement o W} gho] Al 7F R ol FH )

glo] W 3.8.6 7 F, AW A9 oA, 225 Y 7]} T == PSF License Agreement 2} Zero-Clause BSD license©l|
e} o] F gho] Al A 7F Hof gt

sto] Mol F3E R Az EY ool = thE gholAlart A8 Ut gholdlas S gho] Al 8 Fst
= IZES A dEFEYTh o] H 3t golAl A ERAT HE52 25 Az EQ oo tf g gho] Al Y
S UE FRFAA L.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.18

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.8.18 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.8.18 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.8.18 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.18 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—to Python
3.8.18.

4. PSF is making Python 3.8.18 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.8.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.18

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.18, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

(Th& sl AT ol AS)
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Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4., CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

(Th& sToAT ol A%
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with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.18 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 27

socket BEL getaddrinfo () & getnameinfo () T4+ 5 AFR YTl o] 5-& WIDE Project, http:

[lwww.wide.ad.jp/, A A & EE A2 3tY =2 I 5] 5T

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ""AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 vlE7] &7 A

[>

asynchat3¥ asyncore R 52 th33 22 F9 AMS 233U

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.

%
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C.34 F7| &=

http.cookies REL T} 28 59 A3 TR Th:

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.

C.3.5 A3 >3

trace BEL U2 2 39 AL EFLH

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 4 UUdecode 3+

wu BEL The 3 2 79 S EPTh

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C3.7 XML YA Z==2AA 5&

xmlrpe.client RES TheT 22 29 A3 e

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

%
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C.3.8 test_epoll

test_epoll RES b3t 28 79| AL ZFFUh

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BE-2 kqueue Q1 E 3] o] 2ol thal The 3} 2 9] AgHS ERFU T

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

39 python/pyhash. ¢ ¢+ Dan Bernstein ®] SipHash24 €17 2] = 2] Marek Majkowski 2] =& o] 3Z 35| of
AsUT A7)l = thF 3 22 W&o 2FH o] s

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double 7} 219 71o] H3S 93 C T4 dtoa &} strtod S A|-Z 5= <Y Python/dtoa.c = X
http://www.netlib.org/fp/ ol A A& 4= 9J+= David M. Gay 2] 7‘0 o] £ 9] 3} Y oj| A] A 95t} 2009
W3d16¢o e Y& gdfl =t 22 Asd ¢ lﬂ'ol/‘ﬂé FA7F 23E o] JF YT

/****************************************************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
*

WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

2 E hashlib, posix, ssl, crypt = 23 AAZE AT 5 A s 719 A5 $1 3 OpenSSL
glo] B g] & AFSE ) Tk 529 W OS X o] A A X L2 732 OpenSSL 2ho] Hefg] AHES
T glong o7 OpenSSL grol Al A S Zesh )

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-corelopenssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
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ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L R

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 (eayl@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

ECRE T A A I S S N S N S S SN T N S N N . I T e N S N IS S S S N T N N T S S
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* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

*

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.13 expat

pyexpat 82 W & ——yith-system-expat & FA 34| &= o E3H expat 22 AR S AL

shol =g ok

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

_ctypes @FL WEE ——yith-system-1ibffi B FASA 9= 3t 3 libfi &2 AHES AFR

shof =g ok

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

(TF& sl A ol A%)
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NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
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Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc o &8 A= & Al Hl o] 22 & -& cfuhash Z2 A EE 7|Hko 2 St}

[kl

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

(Th& sl AT ol A%
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from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

de01mal % W & ——with-system-libmpdec & 74 3}A] ¢+ Sk, 234 libmpdec 42~ AFE

2 ALgstel MEPUTh

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N g2 E A ¢ E

test 7] X Q] CIAN2.0 H|~E A9 E (Lib/test /xmltestdata/c14n-20/)+= W3C ] A}o] E https:

[ Iwww.w3.org/TR/xml-cl4n2-testcases/ o A 7FA 22 v 3-7 BSD z}o] Al 2 o] vl 5 Yt}
Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

» Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.
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* Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

¢ Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
“AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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APPENDIX D

sho] 3} o] WA
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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Non-alphabetical

., 115

ellipsis literal, 18
T

string literal, 10
. (dot)

attribute reference, 73

in numeric literal, 14
! (exclamation)

in formatted string literal, 12
— (minus)

binary operator,77

unary operator, 76
' (single quote)

string literal,9
" (double quote)

string literal,9
mmwn

string literal, 10
# (hash)

comment, 6

source encoding declaration,6
% (percent)

A2, 77

o\
Il

augmented assignment, 88

& (ampersand)
A4k, 77

&:
augmented assignment, 88

() (parentheses)
call, 74
class definition, 104
function definition, 102
generator expression, 68
in assignment target list, 86
tuple display, 66

* (asterisk)
function definition, 103
import statement, 93
in assignment target list, 86
in expression lists, 82
in function calls, 74

* k=

A AkA}, 76

function definition, 103
in dictionary displays, 68
in function calls,75

A AkA}, 76

augmented assignment, 88

augmented assignment, 88

+ (plus)

+=

binary operator,77
unary operator, 76

augmented assignment, 88

, (comma), 66

argument list,74

expression list, 67,68, 82,89, 104
identifier 1list,95

import statement, 92

in dictionary displays, 68

in target list, 86

parameter list, 102

slicing, 73

with statement, 101

/ (slash)

//

//=

0b

0o

0x

function definition, 103

A4kAE, 76

A4k}, 76

augmented assignment, 88
augmented assignment, 88
integer literal, 14
integer literal, 14

integer literal, 14

2to3, 115
: (colon)

annotated variable, 88
compound statement, 98, 99, 101, 102, 104
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function annotations, 103

in dictionary expressions, 68
in formatted string literal, 12
lambda expression, 82

slicing, 73
; (semicolon), 97
< (less)

A4k, 78
<<

A4k, 77
<<=

augmented assignment, 88
<=

A4kt 78
| —

A AR}, 78

augmented assignment, 88
= (equals)

assignment statement, 86
class definition, 34

for help in debugging using

string literals, 12

function definition, 103

in function calls, 74

A4}, 78
—>
function annotations, 103
> (greater)
A AL}, 78
>=
A4}, 78
>>
A AR}, 77
>>=

augmented assignment, 88

>>> 115

@ (ar)
class definition, 104
function definition, 102
24, 76

[1 (square brackets)
in assignment target list, 86
list expression, 67
subscription, 73

\ (backslash)

\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\ x

escape sequence, 10
~ (caret)

A%, 77

A—

augmented assignment, 88
_ (underscore)

in numeric literal, 14
_, ldentifiers,9
__, lidentifiers,9

__abs__ () (object M| A=), 41
__add__ () (object Wl A =), 39
__aenter__ () (object MIA =), 45
__aexit__ () (object M|AE), 45
__aiter__ () (object M|A =), 44

__all__ (optional module attribute), 93
__and__ () (object Wl A =), 39
__anext__ () (agen M| A =), 72
__anext__ () (object M| A &), 44
__annotations__ (class attribute), 23
__annotations___ (function attribute), 21
__annotations__ (module attribute), 23

__await__ () (object M|A =), 43
__bases__ (class attribute), 23
__bool__ () (object method), 38
__bool__ () (object | =), 29
__bytes__ () (object Wl A=), 28
__cached_ , 58

__call__ () (object method), 75
__call__ () (object |A =), 37
__cause___(exception attribute), 91
__ceil__ () (object A=), 41

__class___ (instance attribute), 24
__class__ (method cell), 36
__class___(module attribute), 31

escape sequence, 10 _ class_getitem__ () (object®] S| WA =),
\N\ 37
escape sequence, 10 __classcell__ (class namespace entry), 36
\a __closure__ (function attribute), 21
escape sequence, 10 ___code___ (function attribute), 21
\b __complex__ () (object ] =), 41
escape sequence, 10 __contains__ () (object Wl A =), 39
\f __context___ (exception attribute), 91
escape sequence, 10 _ _debug_ , 89
\N __defaults__ (function attribute), 21
escape sequence, 10 __del__ () (object M| A=), 27
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__delattr__ () (object M| =), 30 _le_ () (object WA =), 28
__delete_ () (object M| A=), 32 __len__ () (mapping object method), 30
__delitem__ () (object WA E), 39 __len__ () (object Wl =), 38
__dict__ (class attribute), 23 __length_hint__ () (object A=), 38
__dict__ (function attribute), 21 __loader_ ,57
__dict__ (instance attribute), 24 __1shift__ () (object ®| A=), 39
__dict__ (module attribute), 23 _1t_ () (object WA =), 28
_ dir__ (module attribute), 31 _ _main___
_dir_ () (object FIAE), 30 BE, 48,107
__divmod__ () (object Wl X =), 39 __matmul__ () (object WX =), 39
__doc__ (class attribute), 23 _ missing__ () (object M| A &), 39
__doc__ (function attribute), 21 __mod__ () (object Wl A =), 39
__doc__ (method attribute), 21 _ _module__ (class attribute), 23
_doc__ (module attribute), 23 __module__ (function attribute), 21
__enter__ () (object IA ), 41 _ _module__ (method attribute), 21
__eq__() (object Ml A =), 28 _mul__ () (object Wl A=), 39
__exit__ () (object WA =), 41 __name__, 57
_ file_ ,58 __name___ (class attribute), 23
_ file_  (module attribute), 23 __name___(function attribute), 21
_ _float_ () (object WA &), 41 __name___ (method attribute), 21
__floor__ () (object MIA =), 41 __name__ (module attribute), 23
_ _floordiv__ () (object M|AZE), 39 __ne__ () (object A =), 28
_ format__ () (object W] A &), 28 __neg__ () (object ¥l =), 41
__func__ (method attribute), 21 __new__ () (object | A =), 26
_ future_ ,119 __next__ () (generator M| =), 70
future statement, 94 __or__ () (object M| =), 39
__ge__ () (object W] A =), 28 _ package_ ,58
__get__ () (object Wl A =), 31 __path__,58
__getattr__ (module attribute), 31 __pos__ () (object H| A =), 41
__getattr__ () (object WA =), 30 __pow__ () (object | A =), 39
__getattribute__ () (object WA =), 30 __prepare__ (metaclass method), 35
__getitem__ () (mapping object method), 26 __radd__ () (object M| =), 40
__getitem__ () (object M|X =), 38 __rand__ () (object Wl A =), 40
__globals__ (function attribute), 21 __rdivmod__ () (object M| X =), 40
__gt__ () (object {l| A =), 28 __repr__ () (object M| A &), 27
__hash__ () (object ¥| A =), 29 __reversed__ () (object M| A=), 39
__iadd__ () (object Hl A =), 40 _ rfloordiv__ () (object M| A &), 40
__iand__ () (object M|A =), 40 __rlshift_ () (object M|X =), 40
__ifloordiv__ () (object W] A=), 40 __rmatmul__ () (object WA E), 40
__ilshift_ () (object M| X =), 40 __rmod__ () (object W] A =), 40
__imatmul__ () (object M| X =), 40 __rmul__ () (object WA =), 40
__imod__ () (object W] A E), 40 __ror__ () (object Wl A =), 40
__imul_ () (object Wl A=), 40 __round__ () (object M| A =), 41
__index__ () (object H]A E), 41 __rpow__ () (object W] A=), 40
__init__ () (object M| A &), 27 __rrshift__ () (object WA =), 40
__init_subclass__ () (object®] S22 MAZ), _ rshift_ () (object WA E), 39
34 __rsub__ () (object W] A =), 40
__instancecheck__ () (class Wl A =), 37 _ rtruediv__ () (object M| A E), 40
__int__ () (object M|M =), 41 __rxor__ () (object M| =), 40
__invert__ () (object M| A &), 41 __self__ (method attribute), 21
__ior__ () (object WA =), 40 __set__ () (object M| A=), 31
__ipow__ () (object W] A =), 40 __set_name__ () (object M| A=), 32
__irshift_ () (object M| =), 40 __setattr__ () (object M| A =), 30
__isub__ () (object WA =), 40 __setitem__ () (object M|X =), 38
__iter__ () (object Wl A=), 39 __slots_ , 125
__itruediv__ () (object W] A=), 40 __spec__,58
__ixor__ () (object W] A =), 40 __str__ () (object W] =), 28
__kwdefaults__ (function attribute), 21 __sub__ () (object Wl A =), 39
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_ subclasscheck__ () (class Wl A &), 37 break, 92,98, 100
__traceback___ (exception attribute), 91 class, 104
__truediv__ () (object WA =), 39 continue, 92,98, 100
__trunc__ () (object M| A =), 41 def, 102
_ xor__ () (object W] A =), 39 del, 27, 89
{} (curly brackets) for, 92, 98
dictionary expression, 68 global, 89, 95
in formatted string literal, 12 if, 98
set expression, 68 import, 23, 92
| (vertical bar) nonlocal, 95
A A=}, 78 pass, 89
| = raise, 91
augmented assignment, 88 return, 90, 100
~ (tilde) try, 25,99
A AF2}, 76 while, 92, 98
A A with, 41, 101
asynchronous—generator, 72 yield, 90
Boolean, 19 o ALz}
built-in function, 22,75 % (percent), 77
built-in method, 22,75 & (ampersand), 77
callable, 21,74 * (asterisk), 76
class, 23,75, 104 ** 76
class instance, 23,75 / (slash), 76
complex, 19 //,76
dictionary, 20, 23, 29, 68, 73, 87 < (less), 78
Ellipsis, I8 <<, 77
floating point, 19 <=,78
frame, 24 =78
frozenset, 20 ==,78
function, 21, 22,75, 102 > (greater), 78
generator, 24, 68, 70 >=,78
immutable, 19 >> 77
immutable sequence, 19 @ (ar), 76
instance, 23,75 ~ (caret), 77
integer, 19 | (vertical bar), 78
list, 20,67,73,87 ~ (tilde), 76
mapping, 20, 23, 73, 87 and, 81
method, 21, 22, 75 in, 80
module, 23, 73 is, 80
mutable, 20, 86, 87 is not, 80
mutable sequence, 20 not, 81
None, 18, 85 not in, 80
NotImplemented, 18 or, 81
numeric, 18,23 o]l 2]
sequence, 19, 23, 73, 80, 87, 98 AssertionError, 89
set, 20, 68 AttributeError, 73
set type, 20 GeneratorExit, 70, 72
slice, 38 ImportError, 92
string, 73 NameError, 66
traceback, 25, 91, 100 StopAsyncIteration, 72
tuple, 19,73, 82 StopIteration, 70, 90
user—-defined function, 21,75, 102 TypeError, 76
user—-defined method, 21 ValueError, 77
= ZeroDivisionError, 76
assert, 89
async def, 105 A
async for, 105 abs
async with, 106 W3 sk, 41
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abstract base class (A H| o]~ Z# ), asynchronous context manager (B|%7] #A
115 A E B2 A}, 116
aclose () (agen WA =), 72 asynchronous generator
addition, 77 asynchronous iterator,?22
and function, 22
bitwise, 77 asynchronous generator (H]% 7] A4 d o]
o Ak}, 81 B]), 116
annotated asynchronous generator iterator (H]%7]
assignment, 88 A e o] el o] E & o] E), 116
annotation (o] x=H| o] A), 115 asynchronous iterable (¥]%F 7] ©]E & &),
annotations 116
function, 103 asynchronous iterator (8]% 7] o] & o] H),
anonymous 116
function, 82 asynchronous—generator
argument AA, 72
call semantics,74 athrow () (agen WA &), 72
function, 21 atom, 65
function definition, 103 attribute, 18
argument (912}, 115 assignment, 86
arithmetic assignment, class, 23
conversion, 65 assignment, class instance, 23
operation, binary, 76 class, 23
operation, unary, 76 class instance, 23
array deletion, 89
25,20 generic special, 18
as reference, 73
except clause, 100 special, 18
import statement, 93 attribute (MJEEHE), 116
with statement, 101 AttributeError
719 =, 92,99, 101 o 9], 73
ASCII,4,9 augmented
asend () (agen WA =), 72 assignment, 88
assert await
=, 89 in comprehensions, 67
AssertionError 719 &, 75, 105
o 9], 89 awaitable (9]¢ o] €] &), 116
assertions
debugging, 89 B
assignment b!
annotated, 88 bytes literal, 10
attribute, 86 b
augmented, 838 bytes literal, 10
class attribute, 23 backslash character,6
class instance attribute, 23 BDFL, 116
slicing, 87 binary
statement, 20, 86 arithmetic operation, 76
subscription, 87 bitwise operation, 77
target list, 86 binary file (8}o]\ g 3}Y), 116
async binary literal, 14
719 =, 105 binding
async def global name, 95
=, 105 name, 47, 86, 92, 93, 102, 104
async for bitwise
in comprehensions, 67 and, 77
=, 105 operation, binary, 77
async with operation, unary, 76
=, 106 or, 78

xor, 77

=
ro,
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blank line,7
block, 47
code, 47
BNF, 4, 65
Boolean
operation, 81
AA, 19
break
=,92,98, 100
built-in
method, 22
built-in function
call, 75
MA, 22,75
built-in method
call, 75
MR, 22,75
builtins
2=, 107
byte, 20
bytearray, 20
bytecode, 24
bytecode (H}o|E T X&), 117
bytes, 20
w7 g, 28
bytes literal,9

bytes-like object (H}o]EAF 2 A)), 116

C

c, 10
language, 18, 19, 22,78
call, 74
built-in function, 75
built-in method, 75
class instance, 75
class object, 23,75
function, 21,75
instance, 37,75
method, 75
procedure, 85
user—-defined function, 75
callable
AR, 21,74
callback (%), 117
C-contiguous, 117
chaining
comparisons, 78
exception, 91
character, 19, 73
chr
W2 g, 19
class
attribute, 23
attribute assignment, 23
body, 36
constructor, 27
definition, 90, 104
instance, 23

name, 104
AA, 23,75, 104
=, 104

class (E32), 117

class instance
attribute, 23
attribute assignment, 23
call, 75
A, 23,75

class object
call, 23,75

class variable (E3 2 W), 117

clause, 97

clear () (frame WA &), 25
close () (coroutine M| A &), 44
close () (generator M| A &), 70

co_argcount (code object attribute), 24
co_cellvars (code object attribute), 24

co_code (code object attribute), 24
co_consts (code object attribute), 24

co_filename (code object attribute), 24
co_firstlineno (code object attribute), 24

co_f1lags (code object attribute), 24

co_freevars (code object attribute), 24

co_kwonlyargcount (code object attribute), 24

co_lnotab (code object attribute), 24
co_name (code object attribute), 24
co_names (code object attribute), 24
co_nlocals (code object attribute), 24

co_posonlyargcount (code object attribute), 24

co_stacksize (code object attribute), 24
co_varnames (code object attribute), 24

code

block, 47
code object, 24
coercion (Zo{A), 117
comma, 66

trailing, 82
command line, 107
comment, 6
comparison, 78
comparisons, 28

chaining, 78

compile
W g, 95
complex
number, 19
A4, 19

W e, 41
complex literal, 14
complex number (B4, 117
compound

statement, 97
comprehensions, 67

dictionary, 68

list, 67

set, 68
Conditional
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expression, 81
conditional
expression, 82
constant, 9
constructor
class, 27
container, 18, 23
context manager, 41
context manager (AEAE #g 2}, 117
context variable (AHE2E W), 117
contiguous (<), 117
continue
=,92, 98, 100
conversion
arithmetic, 65
string, 28, 85
coroutine, 43, 69
function, 22
coroutine (ZFE), 117
coroutine function (ZF¥ &%), 117
CPython, 117

D
dangling
else, 98
data, 17
type, 18
type, immutable, 66
datum, 68
dbm.gnu
2E,20
dbm.ndbm
2E,20
debugging
assertions, 89
decimal literal, 14
decorator (€ 28 °]¥]), 117
DEDENT token, 7, 98
def
=, 102
default
parameter value, 103
definition
class, 90, 104
function, 90, 102
del
=,27,89
deletion
attribute, 89
target, 89
target list, 89
delimiters, 15
descriptor (23 HH), 118
destructor, 27, 86
dictionary
comprehensions, 68
display, 68
A, 20, 23, 29, 68, 73, 87

dictionary (944 %), 118
dictionary comprehension, 118
dictionary view (8A4zg H), 118
display

dictionary, 68

list, 67

set, 68
division, 76
divmod

W7 g4, 40
docstring, 104
docstring (E2AE ), 118
documentation string, 24
duck-typing (5 E}o]H), 118

E

e
in numeric literal, 14
EAFP, 118
elif
719 =, 98
Ellipsis
AA, 18
else
conditional expression, 82
dangling, 98
719 =, 92, 98100
empty
list, 67
tuple, 19, 66

encoding declarations (source file), 6
environment, 48
error handling, 49
errors, 49
escape sequence, 10
eval
W& k4= 95, 108
evaluation
order, 83
exc_info (in module sys), 25
except
719 &, 99
exception, 49,91
chaining, 91
handler, 25
raising, 91
exception handler, 49
exclusive
or, 77
exec
W7 g4, 95
execution
frame, 47, 104
restricted, 48
stack, 25
execution model, 47
expression, 65
Conditional, 81

9]
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conditional, 82

generator, 68

lambda, 82, 103

list, 82,85

statement, 85

yield, 69
expression (E84]), 118
extension

module, 18
extension module (% 2 &), 118

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string (fFEA}9), 118
f_back (frame attribute), 24
f_builtins (frame attribute), 24
f__code (frame attribute), 24
f_globals (frame attribute), 24
f_lasti (frame attribute), 24
f_lineno (frame attribute), 25
f_locals (frame attribute), 24
f_trace (frame attribute), 25
f_trace_1lines (frame attribute), 25
f_trace_opcodes (frame attribute), 25
False, 19
file object (3} AA, 118
file-like object (L HF AA)), 118
finalizer, 27
finally

719 =, 90, 92, 99, 100
find_spec

finder, 54
finder, 54

find_spec, 54
finder (3}Q1 L), 119
float

w7 g, 41
floating point

number, 19

AA, 19
floating point literal, 14
floor division (A4 YA, 119
for

in comprehensions, 67

=,92,98
form

lambda, 82
format () (built-in function)

__str__ () (object method), 28
formatted string literal, 12
Fortran contiguous, 117

variable, 47
from
import statement, 47,93
719 &, 69, 92
yield from expression, 70
frozenset
A, 20
fstring, 12
f-string, 12
function
annotations, 103
anonymous, 82
argument, 21
call, 21,75
call,user—-defined, 75
definition, 90, 102
generator, 69, 90
name, 102
user—-defined, 21
AA, 21, 22,75, 102
function (&), 119
function annotation (& o]k H|o]A), 119
future
statement, 94

G

garbage collection, 17
garbage collection (7}F8]A] =4), 119
generator, 119
expression, 68
function, 22, 69, 90
iterator, 22, 90
A, 24, 68, 70
generator (A d °]g), 119
generator expression, 119
generator expression (AU d olE EHA,
119
generator iterator (AU d o]g o]g & o),
119
GeneratorExit
o &), 70, 72
generic
special attribute, 18
generic function (AU ), 119
GIL, 119
global
name binding, 95
namespace, 21
=, 89,95
global interpreter lock (A< QA E Z | H
=), 120
grammar, 4
grouping, 7

Fl

frame
execution, 47, 104 handle an exception,49
AA, 24 handler
free exception, 25
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hash
W g4, 29
hash character, 6

hash-based pyc (G| A] 718} pyc), 120

hashable, 68
hashable (3] A] 7}%), 120
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 54

meta, 54

path, 54

|
id
W e, 17
identifier, 8, 66
identity
test, 80
identity of an object, 17
IDLE, 120
if

conditional expression, 82

in comprehensions, 67
=,98
imaginary literal, 14
immutable
data type, 66
object, 66, 68
A, 19
immutable (£%), 120
immutable object, 17
immutable sequence
A, 19
immutable types
subclassing, 26

import
hooks, 54
=, 23,92

import hooks, 54
import machinery, 5l
import path(YXE F =), 120
importer (Y X ¥), 120
ImportError

o 2], 92
importing (Y 21), 120
in

A 4L, 80

71¥ &, 98
inclusive

or, 78
INDENT token,7
indentation, 7
index operation, 19
indices () (slice M| A &), 25
inheritance, 104
input, 108

instance

call, 37,75

class, 23

AA, 23,75
int

WA g, 41
integer, 19

representation, 19

AAl, 19
integer literal, 14
interactive (th3}+8), 120
interactive mode, 107
internal type, 24
interpolated string literal, 12
interpreted (U EZEE ), 120
interpreter, 107
interpreter shutdown (AEZZE £58), 120
inversion, 76
invocation, 21

io
2E,24
is
A4kAL, 80
1s not
A4kAE 80
item
sequence, 73
string, 73
item selection, 19
iterable

unpacking, 82
iterable (9] #E), 120
iterator (°]Ed o] ¥]), 121

J
in numeric literal, 15

Java
language, 19

K

key, 68

key function (7] ), 121
key/datum pair, 68

keyword, 9

keyword argument (7] 9= A=}, 121

L

lambda

expression, 82,103

form, 82
lambda (Zth), 121
language

c, 18, 19,22, 78

Java, 19
last_traceback (in module sys), 25
LBYL, 121
leading whitespace, 7

9]
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len

W3 sk, 19, 20, 38
lexical analysis,5S
lexical definitions,4
line continuation,6
joining, 5,6
structure, 5

line
line
list
assignment, target, 86
comprehensions, 67
deletion target, 89
display, 67
empty, 67
expression, 82, 85
target, 86, 98
A A, 20, 67,73, 87
list (8 2E), 121
list comprehension (E|l2E AZE3A), 121
literal, 9, 66
loader, 54
loader (2H), 121
logical line,5
loop
over mutable sequence, 99
statement, 92, 98
loop control
target, 92

M
magic
method, 121
magic method (W] 3 WA =), 121
makefile () (socket method), 24
mangling
name, 66
mapping
AA, 20, 23, 73, 87
mapping (7§33), 121
matrix multiplication, 76
membership
test, 80
meta
hooks, 54
meta hooks, 54
meta path finder (WE} AZ 591 H), 122
metaclass, 34
metaclass (HE S 2), 122
metaclass hint, 35
method
built-in, 22
call, 75
magic, 121
special, 125
user—defined, 21
AR, 21,22,75
method (WA &), 122
method resolution order (WAE ZAA <A,
122

minus, 76
module
extension, 18
importing, 92
namespace, 23
A A, 23,73
module (B &), 122
module spec, 54
module spec (RE 24 122
modulo, 77
MRO, 122
multiplication, 76
mutable
A=A, 20, 86, 87
mutable (7}¥), 122
mutable object, 17
mutable sequence
loop over, 99
A, 20

N

name, 8, 47, 66
binding, 47, 86, 92, 93, 102, 104
binding, global, 95
class, 104
function, 102
mangling, 66
rebinding, 86
unbinding, 89

named tuple (U Y= &=

NameError
o 2], 66

NameError (built-in exception), 48

names
private, 66

namespace, 47
global, 21
module, 23
package, 53

namespace (°]& &7, 122

namespace package (°]& &7t 3]7]|A)), 122

negation, 76

nested scope (EFH AT Z), 123

new-style class (F+2EY Z#2), 123

NEWLINE token,5, 98

None
A A, 18, 85

nonlocal
=,95

not
A A=} 81

not in
A AkAE, 80

notation,4

NotImplemented
AA, 18

null
operation, 89

, 122
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number, 14
complex, 19
floating point, 19
numeric
AA, 18,23
numeric literal, 14

O

object, 17
code, 24
immutable, 66, 68
object (AA, 123

object.__slots__ (WA W), 33

octal literal, 14
open
w7 g, 24
operation
binary arithmetic, 76
binary bitwise, 77
Boolean, 81
null, 89
power, 76
shifting, 77
unary arithmetic, 76
unary bitwise, 76
operator
— (minus), 76, 77
+ (plus), 76, 77
overloading, 26
precedence, 83
ternary, 82
operators, 15
or
bitwise, 78
exclusive, 77
inclusive, 78
A4kAE 81
ord
W g, 19
order
evaluation, 83
output, 85
standard, 85
overloading
operator, 26

P

package, 52
namespace, 53
portion, 53
regular, 52

package (3] 7] A]), 123

parameter
call semantics, 74
function definition, 102
value, default, 103

parameter (W7} ), 123

parenthesized form, 66

parser, 5
pass
=, 89
path
hooks, 54
path based finder, 60
path based finder (AZ 7|49l 5}l tH), 124
path entry (3 E dEz]), 123
path entry finder (F=Z AEg 3}204), 123
path entry hook (FE JdEZT %), 123
path hooks, 54
path-like object (AZF ZAA), 124
PEP, 124
physical line,5,6,10
plus, 76
popen () (in module os), 24
portion
package, 53
portion (A1), 124
positional argument (9] X] Q1%}), 124
pow
W7 g, 40
power
operation, 76
precedence
operator, 83
primary, 72
print
W g, 28
print () (built-in function)
__str__ () (object method), 28
private
names, 66
procedure
call, 85
program, 107
provisional API (FFA API), 124
provisional package (FA 3 7] A)), 124
Python 3000 (o] & 3000), 124
PYTHONHASHSEED, 29
Pythonic (Z}o] M TH2), 124
PYTHONPATH, 60

Q

qualified name (F41384 ©]§), 124

r'
raw string literal, 10

raw string literal, 10
raise

=,91
raise an exception,49
raising

exception, 91
range

w7 g4, 99
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raw string, 10
rebinding

name, 86

reference

reference count (ZFX 3 4), 125

attribute, 73

reference counting, 17

regular
package, 52
regular package (B3 31 7] A)), 125
relative
import, 93
repr

W o4, 85

repr () (built-in function)

_ _repr__ () (object method), 27

representation

integer, 19

reserved word, 9
restricted

execution, 48

return

=, 90, 100

round

S

Wig g, 41

scope, 47,48

send () (coroutine W] A &), 43
send () (generator M| A =), 70
sequence

item, 73
AA, 19, 23, 73, 80, 87, 98

sequence (A|#A2), 125

set

set
set

comprehensions, 68
display, 68

A, 20, 68
comprehension, 125
type

A, 20

shifting

operation, 77

simple

single dispatch (A2 Y29 X)), 125

statement, 85

singleton

tuple, 19

slice, 73

A, 38
W e, 25

slice (£8}o]2), 125
slicing, 19, 20,73

assignment, 87

source character set,6
space, 7
special

attribute, 18

attribute, generic, 18
method, 125

special method (E4 HAX), 125
stack

execution, 25
trace, 25

standard

output, 85

Standard C, 10

standard input, 107

start (slice object attribute), 25, 73
statement

assignment, 20, 86
assignment, annotated, 88
assignment, augmented, 88
compound, 97
expression, 85

future, 94

loop, 92, 98

simple, 85

statement (3, 125
statement grouping, 7
stderr (in module sys), 24
stdin (in module sys), 24
stdio, 24

stdout (in module sys), 24

step (slice object attribute), 25, 73
stop (slice object attribute), 25, 73
StopAsyncIteration

o <], 72

StopIteration

o 2], 70, 90

string

__format__ () (object method), 28
__str__ () (object method), 28
conversion, 28, 85

formatted literal, 12
immutable sequences, 19
interpolated literal, 12
item, 73

AR, 73

string literal,9
subclassing

immutable types, 26

subscription, 19,20, 73

assignment, 87

subtraction, 77
suite, 97
syntax, 4

Sys

Sys
SYs
Sys
Sys
Sys
Sys
Sys

2 &, 100, 107

.exc_info, 25
.last_traceback, 25
.meta_path, 54
.modules, 53

.path, 60

.path_hooks, 60
.path_importer_cache, 60
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sys.stderr, 24

sys.stdin, 24

sys.stdout, 24

SystemExit (built-in exception), 49

T

tab, 7
target, 86

deletion, 89

list, 86,98

list assignment, 86

list,deletion, 89

loop control, 92
tb_ frame (traceback attribute), 25
tb_lasti (traceback attribute), 25
tb_1lineno (traceback attribute), 25
tb_next (traceback attribute), 25
termination model, 49
ternary

operator, 82
test

identity, 80

membership, 80
text encoding (HlAE Q17 1), 125
text file (AI2E 3}9), 125
throw () (coroutine WA &), 43
throw () (generator ¥| A E), 70
token, 5
trace

stack, 25
traceback

A, 25,91, 100
trailing

comma, 82
triple—quoted string (A= w2x #

), 126

triple—-quoted string, 10
True, 19
try

=, 25,99
tuple

empty, 19, 66

singleton, 19

A, 19,73, 82
type, 18

data, 18

hierarchy, 18

immutable data, 66

W g4, 17, 34
type (%), 126
type alias (8 9| dgojx), 126
type hint (¥ 31 E), 126
type of an object, 17
TypeError

o 2], 76
types, internal,?24

24

U

u'

string literal,9
u"
string literal,9
unary
arithmetic operation, 76
bitwise operation, 76
unbinding
name, 89
UnboundLocalError, 48
Unicode, 19
Unicode Consortium, 10
universal newlines ((+U®¥ A = 3d7), 126
UNIX, 107
unpacking
dictionary, 68
in function calls, 74
iterable, 82
unreachable object, 17
unrecognized escape sequence, 11
user—-defined
function, 21
function call, 75
method, 21
user—-defined function
A, 21,75, 102
user—-defined method
AA, 21

Vv

value

default parameter, 103
value of an object, 17
ValueError

ol 9], 77
values

writing, 85
variable

free, 47
variable annotation (4 o] E|o]A), 126
virtual environment (7} 373), 126
virtual machine (7} 71 A), 127

W

while
=,92,98
Windows, 107
with
=,41,101
writing

values, 85

X

RS
abs, 41
bytes, 28
chr, 19

=
ro,
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compile, 95 PEP 366, 58, 64
complex, 41 PEP 380,70
divmod, 40 PEP 395,63
eval, 95, 108 PEP 411,124
exec, 95 PEP 414,10
float, 41 PEP 420,51,53,59,64,119, 122, 124
hash, 29 PEP 443,119
id, 17 PEP 448,68,75,82
int, 41 PEP 451,64,119
len, 19, 20, 38 PEP 484,37,88,104, 115,119, 126
open, 24 PEP 492,43,70, 106, 116, 117
ord, 19 PEP 498,14,118
pow, 40 PEP 5109, 124
print, 28 PEP 525,70,116
range, 99 PEP 526,88, 104, 115, 126
repr, 85 PEP 530, 67
round, 41 PEP 560, 35, 37
slice, 25 PEP 562,31
type, 17, 34 PEP 563,94, 104

2 E PEP 570, 103
_ main_ ,48, 107 PEP 572,68, 81
array, 20 PEP 3104,95
builtins, 107 PEP 3107, 104
dbm.gnu, 20 PEP 3115, 35,105
dbm.ndbm, 20 PEP 3116, 126
io, 24 PEP 3119, 37
sys, 100, 107 PEP 3120,5

XOr PEP 3129, 105
bitwise, 77 PEP 3131,8

PEP 3132,87

Y PEP 3135,36

719 = PEP 3147,58
as, 92,99, 101 PEP 3155, 124
async, 105 2 B
await, 75, 105 PYTHONHASHSEED, 29
elif, 98 yield
else, 92,98100 examples, 70
except, 99 expression, 69
finally, 90,92, 99, 100 =, 90
from, 69, 92 719 =, 69
in, 98
yield, 69 Z

sfo] A gFAg A <t Zen of Python (o] Al), 127
PEP 1,124 ZeroDivisionError
PEP 8,79 o], 76
PEP 236,95
PEP 238,119
PEP 252,31
PEP 255,70
PEP 278,126
PEP 302,51,64,119, 121
PEP 308, 82
PEP 318,105
PEP 328,64
PEP 338,64
PEP 342,70

PEP 343,42,102,117
PEP 362,116,123
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