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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

A BT REMPRIE N AR B TC R, (HB @i 1A SRR e T, IR RUAR E SCOUN A3k
VAT IXAER % BB SCRINS T8 AR UL SE 5 B, (B AT AE S a— L8 S, Pk, WARARERH
JORTFE HARSEAR XA SCRHE Python SEFTSCBl—il, WIFAINTRZ AN, SLbs FREIMMSEE—4
T AFRES . AT — I, WERARIEAEMH Python If HAR T AT 501X 1H 5 e i G AR BRI
PRBZRE A AR E AT AR AR A AR XA T IR E X, WvriRml AELER 5 25 E—
iy - BCE K — G LA )

1EME 5 27% SR LIS 2 9 SE LA R R S R - FLARSEBUnT e A Aol as, 0 ] — T8 5 Y Ho A S B
FIREME AN 775 MiAE S — 578, CPython Jg#5:31)" 42 i Hl i) Python SEBL (R T HAt— LS FL 147
HAAESEIN), AR A AT 3%, Rl S B S B BRI B, RS K
PRI SCHN IS 2o Bk R — LU iRy SR
& Fh Python SEELFRA A —LE N EANFRMERIBLLR . A CAY SO AT 2 L library-index 25|, DR BB M
SAERHE e, AR EAT R AR A B A SR

1.1 HithseZ)

HIRE J5 Python SEBLZEAR ZAG BN 5 Z A 0GHL, H oA — L8 H A S B R G TR PR BB RS |
I

R S B A
CPython XJ2 5 it tH B FFLE4ED Y Python SCBL, DA CIEEMG . Bridif s hd BAE LS is -

Jython DA Java 15 4 5 Python SCHL. BUSEIL AT DAYE A Java B B —NIIATE &, 238 W] DA R 172
B Java RPESCRFIIN o R8T MRS 205 B U5 A Jython [93

Python for NET I S2#5CEs B T CPython S8, fHJ2J& T NET 045 W I H T PAGIALNET K4
T HIE) 2 Brian Lloyd. 48 T #1415 vl 1J515) Python for NET 4271

IronPython % —{~.NET ki Python SZ8l, AN[E]F Python.NET, iXJ&— A4 ik IL ) 5224 Python S8, Ff
23K Python HUi% B H24m1% 4 NET 74 . BRI B2 4445 Jython Y Jim Hugunin, £H 1 fif
HZ{5E, #HSF IronPython [Wf.

PyPy An implementation of Python written completely in Python. It supports several advanced features not found
in other implementations like stackless support and a Just in Time compiler. One of the goals of the project is



https://www.jython.org/
https://pythonnet.github.io/
https://ironpython.net/
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to encourage experimentation with the language itself by making it easier to modify the interpreter (since it is
written in Python). Additional information is available on the PyPy project’s home page.

DA X LU S R T REAE ST TS5 1L S5 SO PN HA G e 5, B025 A T I ARIHE Python ST
IR E R S BN EIL IS0, DR E IR IEAE (T X A~ S8 A MR LE AR5 28 1 R AR 7Y

1.2 ¥riE
AR AT 430 R P 2 WY BNF IEEARTE . 1A R o SURE:

lc_letter (lc_letter | "_")*
"a"..'"Z"

name
lc_letter

B—ITFIR8 name &2 1c_letter ZJGIRENHEZA 1c_letter fITRZ., T 1lc_letter N E{ TR
A ra' B 'z FRF. (CEBR EAEARSCRY IR 2R BRIk fE SCIRERNEE RN B S K. )

BRI K22 PR (R E LA AR I L = o=o B2 (1) BT R AT, &R AR
I R R R IR . BT () FoRHl — T F R Z IESL, KM, IS (+) Fon—REEZ R
HA, M E SRR (1 1) R MR —R (SE U, X WA k). * Al + B4
PRG0S e B, RS AT 4. PR T IEA S ET S N . SRIE SR T 2 REAT.
FHMGEFA—AT, A VSRR AT RES DAL T N 21T

FEVATEE SO (A Bk~ ), s BOMI TN 2E: = A JUS 0 I A AT IR RS E (M)
DXCTEJFE R A AT T B ASCIL P4 . ARTR S (<. . . >) A A2t T B S5 i AR TR Sl
BT ATE AL B AU I 42 1 P4 1R

SIRFT AR DT SO LA, (H R AR SO AR SCRAFAEROR XA JaA E SV T AR
B AT, AR SO T Bk A BT AL B TE AR . A6 — 379 (AT H AT BNF
AR TANEAE S0 AR JE HZE T e i A 3

4 Chapter 1. i
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CHAPTER 2

RS

Python /71 A AT &5 BEHL, S ASENTER 002 390k 547 S LE N AR, AFE NGRS
PHIFEAT -

Python 52U R 7 SCA 5% A Unicode RS x5 g s B 48 € 5 SCAR 0 gmts, BRIACH UTE-8, L
PEP 3120, JF XA BEMITIN, fiil & SyntaxError,

Python F2)7 1] LAYIR I I 24 1E 4347

2.1.1 BT

NEWLINE JEFF 3R G U2 3T . IBR AN GERE I B AT 5, BRARA)R SR NEWLINE - (i, &6
WA ZAT TR o R SR AT, — DB A 2 AT BT

2.1.2 Y817

YA — POV FAF, ATV Z R P SCUFFI A H Al AR AR HEF- 5474 1741 - Unix ASCIT
FA5LE (¥47). Windows ASCII 45541 CR LF  ([alZE4:47) . 5= Macintosh ASCII 4% CR  ([H]
%) NEEWATE, XA ENEH . AR DA ER LY PR TR B 2 1R 4F

A Py)thon i, & A Python AP FJEAL A7 H3 G C ARMEMI B4 TAF (\n, 3R ASCIL 54§ LF, 17
ZIIXEPR



https://www.python.org/dev/peps/pep-3120
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213 &

EREAIS (#) J13k, EYEATRREIL. EE, S ARTFAT R FHE. FRIENHEAToHN,
I, FERACRBEATER . VAR

2.1.4 xS F=EA

Python JHIA2E — o 58 —ATRYHREICHCIE WAL coding [=: 1 \s* ([-\w.]+) B}, HHBESYPUIESR

Ay R X AR EE — 88 T IR SR gift . SRRl S —17, 7E28 AT, B —47
WL R R i AR e T

’# —*- coding: <encoding-name> —*-

X2 GNU Emacs INFTHIE, JEAh, b SCRpNTTE:

’# vim: fileencoding=<encoding—-name>

iX 2 Bram Moolenaar [ VIM A 1] TE R

BB RAR, BRIAG TS UTE-8. A, AR SCPFR 551 UTE-8 “FHF AR (b \xef\xbb\
xbf"), SIS UTF-8 (iX/2 Microsoft ¥ notepad SFAK {3510 .

USRS T g s, g A% S 2 FRas 2 Python IR (2 0L standard-encodings). #ftg X x
BOUT A IR, BT E, R RAR AT,

2.1.5 RABHET

PIAS B CA_ B BRAT o] SR (\) DR — V54T, AUWANTR : DAATE T AFER B RE N Y St
FLEh RS, WBATR-S T AP N2 T, FEMER SORATL S5 A T4 . Bl

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

PARCRIALZE R EOAT, AREMIERE: ML M AREPHEER . B8 FmEsr, KBHIAREPHEIRAT
(a0, B A mEsh, AREHRRALILIRAF D) Z P BAT) o OB BETE AT Y745 A3 5 T
B A AR B R AR .

2.1.6 [RAHHETT
W5 s . 5 ARFERAT A S M BT, A SR, Bildn:

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

WSt AF P AR RS TIOR8 AR ST, B B2 A NEWLINE 7%
P, RIS BT (RS0, (R SRR,

6 Chapter 2. a5 47
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21.7 AT

RS, BT #0045 . R AT 2920 (RIS NEWLINE JEAF) o A H B A TG
A, 23 EATROAR Ry AT REDR BRI - SRAK - T EPE3E (REPL) AYRARSCHr sUMAR ] . ARt BAR
R, sEarHrRET (AESHEEERESR ) HaRST R AG1ER .

2.1.8 4gi#

AT IS ARF (BRATRIRAT) TR Mgt 2, JuEifmgik.

HIRSF (AR ) B — 2\, gl il BA02 /A A5EL (55 Unix (REINPREE—20) . o
M EZ FAFRI A B E T AT Z R . Gt RE F AR LI T 2478 | R Z A 25
FRFERAE T ik 2K

TSR A R RAFR S A AR g ), S A S IR 5, = A AR — B0k S 8O BB IE 5 R 5]
AR, MImfitk TabError,

B AR TEG . KTk UNIX P& SCAR a4 A B R bE 8 2078 JE SO iR R A S48 17
TAMBTERE, AEFEA s B R G ERRgE i E

TP SRR, gt BRF 2 W20 LT W AP AEA T 1 25 AT P H A 7 B RCR A e  (filan, w]
RESHEHEITHERENE).

HESE 94T IR\ L INDENT Al DEDENT JEAF . BMIATF.

BEHCCIFSE —4THT, JERREA—NZME, RBEASWEER. HARNZFEMIR B TS .
BT R T4 2P SR TAT IR . WA SE, WAL, QAR T2, S
BT, A4 p{—A~ INDENT JEAF. WASH T2k, W 2 S 2 EREEY —: T e TiZZH
A BUEAS B b, R — e A —> DEDENT JEfF. SCHERE, P HEIamE R T2
BUEE B —1~ DEDENT 47

NHIH) Python AT 4E R Bl AR IERS, HETRA

def perm(l):
# Compute the list of all permutations of 1
if len(l) <= 1:
return [1]

r =[]
for i in range(len(l)):

s = 1[:1] + 1[4i+1:]

p = perm(s)

for x in p:

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

return r
ORI T Z PGt
def perm(l): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:1] + 1[4i+1:]
p = perm(l[:i] + 1[i+1:]) # error: unexpected indent

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

(S2bs b, fEMTas T LARAIET =AM 00 ARG — MR AE T R B — return r BIHETCIA
VUFE MR AR BRI A IR S )




The Python Language Reference, A4 %5 3.10.13

2.1.9 EHFENZEEFH

BRARTER AT SR B AT IR N, ZSARAE . HIRAT . 052 AT T DAG R TEAT . AR AT
AR RIIEAT, SREM A4 0 (B, ab 2— AT, ab WEZ2PIANTEAT).

_\_\}\
=

\

2.2 HipRAF

% NEWLINE. INDENT, DEDENT 4}, it #RiR4F. *4EF . F@E. E54. 2 BFSEA. A%
(FRRMATLARAFRAN) ARIEAF, WHTREST. FE SR, NAZRL, SRR ERKNFER
HIRAEIEAT

2.3 FRIRFHIXEF

RV (BFKh B4R) B SR
Python R4 AL Unicode FRMEREE UAX-31, IFMLA T F 30 AU 51680 B PEP 3131 .

£ Python 2.x —#f, £ ASCILJEREI (U+0001..U+007F), HARAFPFFFAFH: KANEFERA F 2. FXI
& _ . B0 &9, (HRBEART k.

Python 3.0 5| AT ASCH Z AN L F4F (1525 PEP 3131), X245 0 2f# fl unicodedata itk
H ) Unicode S 447U 3 IUAR

PRIRAF I B R, HX KNG .

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 n= <all characters in id_start whose NFKC normalization is in

xid_continue
_Fi& Unicode &3R5 ) 35 3L
¢ Lu- KB
TRV NEEC:
o Lt BE KRG
o Lm - BT
. Lo- FifbF
o NI- R
* Mn - JE=HARA
o Me- TR
* Nd - 3T
o Pe- BHRR
« Oter_ID_Siart - 1 PropList.ixt 5 LMY AT, T2 m e
* Other_ID_Confinue - |7] I
TEMRATINS . BT PR RS e o TS TE X NFKC; ARiRFTFAY LSRR J2 BT NFKC.

Unicode 4.1 W fr G W] A I bR H 4 F 451736 Wtk HTML SC {4 https://www.unicode.org/Public/13.0.0/ucd/
DerivedCoreProperties.txt

8 Chapter 2. a5 47

"id_start
<all characters in id_continue whose NFKC normalization is in


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
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https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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231 g5
DRI S, SRR R4, R FREAR . RIS AT 55X S 54—

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

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

2.3.2 KRBT

3.10 i Eh e

FEARAFATERE E LR SCP R . BATEFR R 3k 42 F . match, case fl _ AR RFTHER S VTl
PR R BT SCHR A S T R B TE S, (X R XA R AT E e, TN 2 TE AT B i

PERB R T, ENTREN SANILH—E M, R AR S match, case Rl _ MR RAT 45K
Y EA AU AR A -

2.3.3 {REMFRIATFS

FLARIRAFSE (BT RS ) HARRE Lo XEERMmAR A LTIk, HAFRIZE R
_* RN&Wh from module import * fTHAL
_ TEmatchiEmNHE case B, _ @— M s, BEFRRART.
M2 A, ZHAMBERS G —UCREM AR 2 & _ vt (B5 print SFNE R
AT builtins Kbk, )
;ﬂfiiﬁi&ﬁy _ e NIRRT BRI R FrK” 45H , HX) Python 78 By kil 22 Toky

W W T EREEE SR RN gettext HL SRy,
AU ST P e TR =

_*_ RGUENMAFR, WE R dunder” o X L6 FR d AERERS ML SC L (RARARIERE) E L. B
A RGUE LA FAH K E IR R I A5 7k 77 i 2 4% S5 FY . Python RSRHUA Hif i S 2 HRA A5
EAIEOLE, A RAGEN __x_ AFRESCR A, #RTRE S SR B S PR A iR

—_* RWRA LR KE U, WERAFRA—FMESTEXES, DA B RIRA 260 A Rt 1A
FAEARRRE . IR (BAR) .

24 FHE{E

TR RN BRI BENFRE.
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241 FHFREFHETEE
FAT R B R TR E AR

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

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

2L 7= A AR FR I B — AN ) BR & 25 A AF AN SUIFFE stringprefix B bytesprefix 5 THI{EIT)
Hp iRz I B, JRFEAF A2t g A% X R B ok i SO s SR TR SCARIE A 28 H 2 A% X e BH D R
UTF-8; 2 0% 4 /5 7] —45,

ELHMBE - PRI 1 (AR v SO R BA5 5 (1) BONES (") SR . AR RT DA O 342k
AN S EONE SRR BT RAR N = F 715 F 4 8). BT ) FABRS T 5@ P A
SRS SBIEN n, 24 HPRLRE U (\n) 3757 477 BB ] DARIT SR A HAT Rk & U AT b T 3, Bl
WHRATRF. REFTAREFHG 5%, EHSH R LT 7 ZERG

FARFEELEMALS ' 5 "B EMMRELH bytes B, REEKH str Mseh; FH7H LAk
W ASCIL 45 FAHBIERT ST 128 W, AUHE LE.

FAFRFIFAT R IR o 8RB R T B, AT LR ALY RO, A
AT CHRAE. Rt , SIS AFER R FE L \U ' AT " \u' . 5 Python 2.x {9 J5iH unicode i H#RAFE AR,
Python 3.x A "ur' Ak,

3.3 HilTohAE: FRBIAT AR ro WIS, 2 Tor 1 A,

3.3 BiRLTIAE: SO unicode S (u'value') HEICAY, &1L Python 2. Al 3.x JFAT AL A 43 T
fE. I PEP 414,

BN £ B R AR SR F AT AR F A S a6 W5 e B, AR
o' B ut M, B, WA SRR TR, (ERRE G A AR S

B S FREA A S RS TGS (BRERE), BT e eny, T2 TFmEny, Rk
MHEAES . (73187 BRI AT, TR, WA )

AIRAREE 't SR RIS, SRR R, B UFSIARL C AR B AT R
[ ST

10 Chapter 2. a5 47
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EXFY | &= &iE
\<newline> | ZH% [ BRI 51 T4F Q)
\\ RAEHT (\)

\ HE5 (1)

\" Wl (")

\a ASCII 1% (BEL)

\b ASCILE#%4F (BS)

\f ASCII #% 4% (FF)

\n ASCII #7747 (LF)

\r ASCII W[ %45 (CR)

\t ASCIL K V-l %4F (TAB)

v ASCII % i #F4F (VT)

\ooo J\FEHIEL 000 FAF (2,4)
\xhh N BERIEL hh A 3.4

TR T HI{E & I 75

BXF5 2B i
\N{name} Unicode (g% H 4 4 name 745 | (5)
\UxXXxX 16 (377 FEHIE oo 5507 1) FA4F (6)
\Uxxxxxxxx | 327 16 SEHIE xooooox B IF45F | ()

YRR
(1) TTRALEATIRIN MR A T4

>>> 'This string will not include \
. backslashes or newline characters.'
'This string will not include backslashes or newline characters.'

FRERRCRAB AT A = 2 515 47 &, B RS F 44 & 5 @i dHs Rk
(2) 5 ChpifE—5L, #2mz = A/
(3) 5 CHrUEART, AP 7SR -

@) F fFEESY, IO\ R SO DA N BE ARG FA SIS, X
SO SO DARH R AUfEL A6 Unicode ¥4 .

(5) 7F 3.3 BUH e A T X" 1 3.
(6) WAZI Ky 4 A+ 7S BEHIES .
(7) FRAT7E Unicode 47 WhZR 8 /7St il £t o

5 CAREANT, JoEERBIE SUP I FAr R BIRAEOR S, B, 4t 5 ARG Robar . (JHRH, XAy
KARA M W SUPFIRE, BRSSPSR ) dR, EFTREFmEN, FARFmE
L R SUFHE T o R rE: v 51 .
TE 3.6 U el ToyE IR A UF 9 il & DeprecationWarning. ) Python %47 R
BCMfi R SyntaxWarning, AL Nk SyntaxError,
B R A F e, 515 al DA RCBHTEE S, B BT SR EBAE A B filgn e\ 2o
FRHBA N F AR FEME: RERIHNG S o\ " MR BE AR E (BT tAfEA
B BHLGE R ) . LHE, BREFERMATAEANS R4 B (BT &5 X HFRE15). B
B, BRI T S I T R AN AR, T R IR T

1 https://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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242 FHRFHEHESH

PAZE EAF 3 B ) 22 AR AT P R TR, PTG S ARE, S5 T 8. L, "hello”
'world' ST "helloworld". BLINAEARTEZIAML, BIIIFRFATH S HZ MBAT, BTN
AR B AT I IR,

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

)

R, BCIHREAEARRIZE L, A S, fsfThy, G PR RAA A+ s8AF. ih%
R, FHEEGIFT AN ARG S X (RRIRNER S =51 57458, T
FFER P IRME ] DA S AP A B P IR A

243 HAFHRFEHE

3.6 B IHE.

X F A F mALDAR fstring ZARVE T ' £ B F " AT TR T XA A S B B
BIRA {3 pgEmy il Hofte P A d (e U i i, AP A A i e e s A7 SR A Rk 2
BAEF I ERCA I TR, B, STEEE TR TR, 5 SUPSIB P . RS,
TAAFER A BITER T

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 = (lIiteral_char | NULL | replacement_field)*
literal_char = <any code point except "{", "}" or NULL>

MAEFES {0 80 )y WO BRAESES, FEE SN TR AR P AL B . BB {0 ARl
LA Python XA TT MR 7 BL. AERAA G MSETS =", AR, FIRHE R FRA S04 KA,
R (HTHI) . BRI " ARSI B BT AER S '« JEH AR ey . BB
PAGETESRRS ' 1 WS R

A FAFR P AT, FAsN AL A5 T 15 ML Python FGRFEA —FE, (HLA —LEAR[H] 11
J7 o ARV 2ERIE Tambda MIR(EZGRI < = TR 2 G- hRE ;s Bl A &4 T
(B, =515 7458d), EARRRMETER; ERFRRFEEERN, ANERHRE, e
ESLE WP

1 3.7 BOE M Python 3.7 VAT, P NSEElR IS, A ARVFEAR U A8 P EE AP awaic Rk
X GW&Fasyne for TRIKMHERA.

LRSS = 0, AR IOR, = RIS SR DA A A
WG, J= RS, WSRO, = B Fk Y repr O . JiE THRRR, K
IR str O, BRAESWI TH3TR o

3.8 BiCfE: 5 ="

o€ THAATRT, RBACKMEM SR e, Fs1tb. FEIAF s WA str () Fsk{Egs
"t W repr (), "'a' W ascii ().

AR AR AL format () ML, ASSXULIHAT e AR B AT R __format__ () Tiik.
S XBERT, MEAZ TS KRG, SR STEREAN TR R A HE.

I RS AU AT T AR R I 7 B . X R E T Bl aT AR AT A O R 7 Bl A%
VEHIARF, (EURAN W] A R B I I 7 B, X B MU RUE 5 5 str. format () J7iART
AR -
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AP AP FIE T CADEE (B2 — R 7 BONREYR 7 B 2 PRI fE .
AP I E R PN -

>>> name = "Fred"

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

"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=January 27, 2017'

>>> number = 1024

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

>>> foo = "bar"

>>> f"{ foo = }" # preserves whitespace
" foo = 'bar'"

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

>>> f"/line = }"

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

>>> f"{line = :20}"

"line = The mill's closed "

>>> f"{line = !r:20}"

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

SEM PR FIENTTRE—E, Br B P AR SN2 P A A I E R 5 e 5

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

A FGR X PAREA SRHAL, W 244

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

S SRR SCROMEL, 0 Bl AL

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

IR 5 ik, AU A | i {E A BE AR SO 75

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

>>> foo. doc_ is None
True

Z 4 PEP 498, TRUFAFER A EM RS, ARG PR PLHIMI KN str. format () .
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244 HEFEE

BT HEA =R BRI A e T (S8 S8 i B A
R, BUETIEATERS: Sk, -1 S0 H—IuafAr - M7 miE 1 A8

24.5 BHFEE

RS ELIRVE R SCANTR

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"1 digit)* | "O"+ (["_"] "Qm")~*
bininteger = "0o" ("b" | "B") (["_"] bindigit)+

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

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

nonzerodigit = mrLLLmon

digit = "o"..."on

bindigit = "om | omin

octdigit = "o"..."7"

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

BB AR KB R BT, BE—EORE] i m] AT

HERMERS, SZMFHEETHTNRIZ. TRHLREN T8y, ik ES . FTRILTERTZ

], WAr7E 0x SRS .

ﬁ%"%ﬁ%T 0 ASh, HHERIECTF RIS A VA % . LA Python 3.0 U2 BB I #Y C £/ \BE K] 51
RiF.

BB R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

£ 3.6 JOE R E SHRE T HIES, N RIZL D487

24.6 FR¥FEE
AR T I ST

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

fraction = "." digitpart

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

YERL, MRATIN, REONHREGH Y BLDA 10 S5 EEL. Blhn, 077010 RATAN, FORMEUES 77e10 MFH .
T RUBCT TR ELY) SRS BB e T B S BT TR SR N IR A R

FF P E R BN -

3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93

£ 3.6 CHE L BLEL SCRAEFI{E S, T2 41805
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247 EHF@E(E
HE R TR AT

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

BT E AR SRR 0.0 B . EEH-— SR, BIMBEEEM R .. BI85 AN AR
SR, WIFFRINF S8, Bl (3+473) o BECFHEERGIWE

3.1473 10.3 103 .0017 1e1007 3.14e-103 3.14_15_937
J J J J J J J

2.5 ZEFF

BRI PR

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

< > <= >= == 1=

2.6 5yFRTE

DA R TR TP 4 WA

( ) [ ] { }

I4 I = —>

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

&= | = ~= >>= <<= * A=

ALE AT VAR T BRI RS R FOR BT . SIRIE 2R R E R,
VEVE 2 AT, H R AR TIZ SR

PATR ASCIL FAF HA IR S L, XA Hrdefy 28 50

’v n # \

PATR ASCI 45 A I T Python. fEF4F P I EBTEREIME I, 1 ELEA A, -

’ $ ?

&

25. ZEH 15
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R R

31 MR, EHS5ARE

*F % J2 Python HFOXHUEAYIME . Python e o i BTy KRl i lo RO G 10) K R ARFRH . (IRl
BCEUL, I RS AT B, RSA SR X RN )

BAXEIARHIRRS . REUAE. —DURYEES, BRARRT AN AR AR H AT
RIS RAENAT R AL . 1 " 34T R] DAL A X R R S R AR id () R EREIR [l — R
FHAR SRR

CPython SZBUANYi: 7E CPython W', id(x) WLEAFAL x B NAFHIHBAE .

XA I IEI R TE RS G SCRFERAE (B X GO2 BA KIERIE? ™) I HE TSR R ] REM L
{H. type () PRALBEIR ] — DX RIGE CRRAGERXG). ST, —IXR ZRERAN
AL o

A LRGN AL DAMCAS . A T AR AS RS RAEARN =T A %5 AN ] ABCAR R0 RLBERR A 7R o 2 A%
Foo (ARG RURA EX AT RG], H)aE WESCER, ArEEbBSUE; HE2X
B IETAAENSR, FAE &I RERAN BRI, AT 4% 45 [ T A BER
AR, Sbr SRR ) — RG] A i HEE R E /Y s BN, BeE . PR AT AN AT AR
1 UL AN S F 2 ] A2 1Y

MR B AIEE IR, MICIETT RN EATA] RE S B IR mic.  Feifr By S B HEIR 3%
[ S B e A 2 W AL A - ey S BRI Wi SE B A S R 0 A, A BERT T AR GO U RITT

CPython SBU4IYi: CPython H R /U7 A (W %) SERAMIEAFEREBIR AT RO R, STENRA
A7 R B 7 B SR R Ay, (ENGRIE I S PRSI BR . 55EF gc BB STR T g an g
PEROGER LI A KA R HASE S A A 94747750, CPython BUA 7 sUB AT RERAS . 2K
AN AT IR G SLRIAEEALE] (T AR 24 8 e S8 X 5 PR S0 o

YRR B S B BR R S0P K ) B8 T RE 4 IR HN DL T 2 Bl Il WO r X R AR SR AT . b TR
Wt ry..except’ iR H AT BEL X RARFFAAE o

BT G SN AN SEIRA SR, BIANFT S B . 24X Gl 1 A A [ s R S YR L N %
SR, (Al TR O AR A, XX SRR it T I A R AN S R A, Gl —
close () Kk, smAMELERRF P BN SR . try .. finally WEAAI with {EAHRAL T P17
BEAR AR B 5 K.

" l%%%‘%ﬁ? AT R R T IR A — AR R 2, EXEFE AR MR, POV IR PR Y & S8k p it 7
G

17
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BTG AL B HABXT RIS BTN &% . APl TAITH . FIEMFIME, X85 EA
PR Tr. FEZECE T, JMIRIE—DEROER, OISR EN A 2K
B2, UHRATRIE DB AR, WAGEEEZEEHN RN SRS . Fit, R R AR
(BanTedl) A E X — A AT R INE H,  )243% R 28 X G v AR 2R g (A s .

RS R AT AW LE A B . B 2S5 0 BB AR L2 80 X An4Ek
A, S5 HEA B SEPR AR A A 2R BRI BUE AT — B X405, TR Rl AR 2R AR X
AR BllFEa = 1; b = 12ZJ5, a flb ATRESWTREAN S8 M —ME R —XT 4, X Bk
FHEMASEH, HRAECc = [1; d = [1 2, c M IdBHESRmPNAR. SBhpgfdssE. (5
Hc=d= []NWE2RFR—DXEEMEL c F1d. )

3.2 IRERBEREH

PATF 2 Python WEIURHI L, § At (ARSI A DA C, Java BUHANIE = % 5) AT DAE L2 HRAL,
ARARSLAH) Python FIEESAAE Z LRI (BIANAFRE. RO BB 4E), ALl Bnf R R E
AP A A o A R AR Y

PAURER A KBRS Rk RS 3R Bl . X S JE AR B S p R T s E .
IR E AER A T BE ST

None AU —FIR(E . 22— DHAABLER FEMXR . HOXTRE TN EA PR None P71 TEVFZIE DL
NEBRIIR S, BlAnR R R [FHE ) R ECRF R[] Noneo & RYZHHE K -

NotImplemented It 28 78 HUf — fp (. 2 — S HL A A 00 B 0 5. MRS S0l od N B4 A
Not Implemented Vi, KU J5 &M & HR Iy vk U0 oR 52 B 2 18 S A7 47 1) 3 3 W 3 [m]
(H. (RS SR R Az AT AR S 2 S s s AR PR A ) BN B 1 AR (E

1% 2 I, implementing-the-arithmetic-operations .,

TE 3.9 MRE MG VE A RE SRR Not Implemented B4 % . BRT HEI SR MEME, H
Ki[A B} &% ) DeprecationWarning. ‘BE¥HHEAR R Python A H15| % TypeError.

Ellipsis 282 LA —FBUE. 2P EAMAER A L. b gEsd ZmE ... SN BERK
Ellipsis {jjli. EREHMENE.

numbers .Number WX GHEFEAEMECE, HSBIENERZ BB AN E R R P E5 5.
BN G RATTAE); — HA @A P A . Python Hr R 24 SR B w B g, H
WAZ FRF AN BT 2R i

BF R TR, h__repr () FMl__str_ () Filt, HAAFREEM:
s ENVRARIET I, SPEAENIMER, $Fom ERA R ERNR .
o FRIBRSAERTBERYNE L0 TR 10 HEH]
s TERIE, BR/NERETTREAAER AN Z AL, AL R
« KEME, BR/MIGUSETTREFEN AT, AR,
o IEGCS IUE SR N E 2R
Python [X7pBEHH. 7 i BEORISL 2
numbers . Integral MR RINEATRBEEGHIN R (EFHIEHM LD,
RETUBORT A0 73 A PRS2

B (int) IR FAETE I/ NECT, (2 RT 0] B A (BB RN . (e HA
EIZH PSRN, R A 2 MBS EOR , BRRGRAT SO0 A i 23
fir

Ai/RMY (bool) XIS FEIRILIRAE False Fl True, U3 False fil True [EHAP AR IEME
TR R o AR RAUZ R TRA, P R(EAES R G AT 73 BISEABL T4 fE O
L, BUAME LA AR AT A I 70 AR [ FAF R "False" B "True™,

TR R H B2 1R B 0708 B AL S M A 12 I e £ BB AR o
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numbers.Real (float) MIXIGFRIRMLERTA NG E T S8 HPr 52 it BUE S Bl A s A2
R Z BTS2 LR 44 (DA C BX Java SEE). Python AN SZHRFHURS VR S8 HEH S
B EE 2 T AL FRLER AT AT AE , EK ST A F7E Python HH (5 F X6 5 B4 FF 4 2Fe i A ik
AEIE, BB A S I RE S RO ARG S A A
numbers .Complex (complex) IAEXT G PA—XIHLARI ARG BT S BOR R R B EUE . A X7
B BFFE RN LR R R . — N HUE z (SRR Tl i@k z . real fll z. imag
A RN 5 2R VAR VBB E MR A R 7P 4E. NEREL 1en () AR B —ANF0 4 H i E .
L NPFNRKE R n b, REIVEQEFEF 0,1, ., n-1. J78] a ZH i vl a 1] #EFE

ARSI A ali: 3] WHERGISH kA SH, i<=k<j. MEREAN, FIRTHR
M E RSB RS B RT A 0 TFf .

A LFINE SR A 5 A step” RS P RUIA™ ali: k] W a PERIISH x WA &H,

x =1 + n*k,n>=0Hi<=x<j,
JE A AT AR PRI A AR P DA 43

ARIENFE AT AS PSR G — AR RE A . (SR RS HAL R 5, H
R R A R W] AR 5 R, — AR AR G T AT U N R AR BRI Y . )

PATR 2B T Al 2R R 42

TR A7 2 B A3 Unicode T8 A W(ELZH B . BUEEE#E U+0000 — U+10FFFF
ZNEIT A A AT EFAF R A . Python ¥4 char 2884 M@ K455 i 9B 5
PEFERN—DKIER 1 TR RS . NE RS ord () AIG— R FR e 5 e
WEUETEEIAE 0 — 10FFFF Z NIEE chr () APB—PNPUETEETE 0 - 10FFFF 2
W EEBEER KB 1 X N R4 . str.encode () 0] A 25 & ) S0 4 15
FFF str 4l bytes, 1fif bytes.decode () AT DAY ot SEBUAH S A0 RS B

JCl — N ICA A4k H AT PARAT B Python XF 4. A& NE DA 4% H o4l i B 5 B ) 2%
R . R A HIKICAL C BIedl) nid e Rk =2Us In—AME Sk M AL (—4
FFAARG ARG @ Aed, HAREESEARREREIH), — el @t —
X N2 25 1) B 455 2

T ARG . KR 8 AT, PAUETER 0<=x<
256 [T R . FATEREE AN (Bl b abe ') M B bytes () FIrE2Enl i F k41
HFATERNS . FATEREXRE A LB decode () VARG A FIFE

ﬂ%ﬁ;%ﬁu RIS R AIAE RO S T e A . TR AR AT Y] R Al VERRE R de 1 (R B H

e

H HiAG WA P AR ] AR e 41 2870
B FNE R4 H AT AL Python X142 . %13t H #5535 I HE S B 24~ ik X
PR EEAEKE R 088 1 5 R ICT I ER . )
TVEA FWBATRE T AR . nTAE N ER bytearray () MERERAIE, BT
Je AR (PRI T 2 AN AT G 2 1), e LA T 0 B B AL 32 L AN Tl B S5 R T AR 1
bytes X% —,
PR array $2A4E T —ANEAMY AT A BURB], collections Fibti 2 AN,
BEPM WS TR A ER BT S A Iy AR ES. HILENIAGEED T irkR
5l [HEBATPHER, WAl N EEE len O BRIEESTFAIZE S G5 LA AL 2 bk
BRI, KBS EE T, DAKIEFTAS . I R RR SR eAE A
KT ITCR TR AN A] 28 F -5 7 e (R SR A ] o 3 72 0 2 A v 1 3 R 0 EL e e ) R
PNBCFAISE (B 2 0 1. 0), WIFE—HEE&F HgeaaH b —1,
H B W R ) A 45 A 2 A
RO WBRGFRAAEES. BT E N ER set () WiEgsaE, HHA 2 J5a phEE ik
PEATIEM, Bl add () .

3.2. FERBEREN 19
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HEEA WG FR AT ARG . BN N ER frozenset () MiEZRA)E . BT frozenset
K5 RNAIAE Hhashable, &0 AR FAE S — MEA TR BHZ T HLAGHE

Mgt SIS LR AT ERGIEG RGN R EG. @ M a (k] ATFEBE a PeFERTh k

A s KT DAE R, T fi W s cle 1 EE FL i, AR Len () ATIERL—4>

I 1 2

I LA — R L

I AR SR HULTE R RS AR R . RATER R L 7591
RIS, (T A AT RO, SOOI i 5 S
AR A (EDVBS S . 00 30 F I A T ERCHUIN: A0
I (T 2 L 0) ME AT ADR FRES W3R H
FIL ORI, SRR A LT RO 7 I RV 2. BB AT
(RSB IEIE , LRSI 5 TR A 2 FER I B A FE T 22 (R 0 B
5.
FIRAERY: EATTE )RR (BT R ).
7 JEBEk dom . ndlbm il dbm. gnu FUET SNBSS, collections BB
.

TE 3.7 CE B 7E Python 3.6 iU 2 il “FMA SR BB AT . £ CPython 3.6 HHE AT S
B, FLSCTE 2 IR 2 A — S B I AR 5 T S R

AP SRR RT AR T oK BRI B (S LR A /)

JPoE SCe B P SCRR RO Gl ad s BOE SORBIEE (B W3 202 S /A o BRI P
—ABHONE, K& H NS R EUTE LS5 R

TR R

B B

__doc__ R B SCRY A5, AWK None; ASwi FR400K. | ]5

__name__ ZRE AR D]

__gqualname___ LR qualified name. =
3.3 Bl ife.

__module_ ZRET BRI PR, A WA None, nj5

__defaults__ B BIMEN S BN SEUEA S e, e | a5
SEEABIAMENA None.,

__code___ Y LI B NI E DES]

__globals__ MAFHOZ R & S i 5 - R @ | Hak
)4 JRfin s 25 1) .

__dict__ fir 44 25 ) S Re ) R B M n]5

__closure__ None st EiZ s 8] SR S0E W ochiocdl. A% | Hik
cell_contents MR ILT.

__annotations__ | WEFESIRENTH. FHNEREIESH, MURERT | /5
"return' W2 HTIRBMERYE . A A0 H i@t
WL 5 E, 1527 annotations-howto,

__kwdefaults__ | V& KETFSHENAER T M. ]

K IARA Writable” {1 JE M A AR 262

PR RO AR SRR ORI B B R A, BN mT AR e 2 R M I e et . B IR ALY
PR SRR B R B . 2T S AT KILLFHR P LR B . KRR TR I
XFNERBE M.

HITH G AA cell_contents @Mk, X AT AR KB B HLITHIE

A XK RECE AESME BT DAL X S i 3G 2 00 SO IR B AR . cell 287
A PATE types B

20
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JeBiliik SLPIFENTEEEAE . FEEBIREAT RTINS R GEF € SCREO -

PRk L@t _ self HRLBINIRAL, _ func_ NERENIS; __doc_ NHIEN
A% (5 _ _func__._ doc_ YEHAHED; __name_ NHFELFR(H __func__._ _name_
YERAAIED; __module_ A ¥ERTEALELZFR, A WA None,

D7 VEIE SCRPRI (HRBEBLED T2 BN R R EUR 1 -

FPE SO IER SRR — 2 JE MR e 8 (] el % 2R — L), WRi%m
P E SRRSO G2 s ST IR G2 o

2t i AT BIPREL > i P SRR Bt 52 iy 75 AR — N SL BT iR e, FESLBIRS LY
_gelf_ JRIERIAZSEB], I 2IETENR . EHTEITIERN __func__ JEMERLZFRY
BREO 4

21 ARSI — T IEN G T B — AL BIR G, LBIXTRAY __self
JEMAZIAL, M func_ JEMENZETT RN R T Z R AR .

WAL T YR R T, SR R BN Z R (__func_ ), HRFREHBI (__self )
BASEIN LI K. B0, Y4 c2—MIET £0 REGE X3, 1 x 52 C — L,
WM <. £(1) SERTHH C.£(x, 1),

W AN TR G R AN, ARAEAE __self_ WY S S2hR e
RZEAY, WL RIHH <. £(1) i c. £ (1) #BERTHA £(C, 1), H £ XM
SN

T R BRSO 5 B 5L iE R R S e A — IR M SE B UR PERT &2 o AERSE BT,
—FE A T R R B IRE S — A A B 2 A AR B . I R X R AR
WRAETH P& SR HAb T E XIS (CASITA A o] P8 B X 5) FEBORIURER A 2 R A AR
oo WA AT A RN — BB R P RO S Wil 4 5 71 s
KRR AR AL S iR EE K@ A & & .

MR SR — M vield i) (W yield i% 5] F35) AUBREEOT VERAR N £ R 28 3 4. X R R
BAEH I, 2R 0] AT T R B AR W iterator X452 FHZIECART) iterator.
__next__ () FERFEOXAEE— EaiT8 B yield A4t ME. 24X Rk
frreturn {EAEE IR R EAR B, $5] %k stopIteration I Hizk R 28052507
R FEEERI AR .

PR B Efasyne def R B BREET VAR P2 Sdc. SRR B ECTE R T I ik
[B]—A~coroutine X454 . ‘BAIRER & await KKK A fkasync with fMlasync for ifih]. HE
EE YRGS S5 S T

SRR B il asyne der RESOFMER T vield AN REE T ERFRA 555 £ R %S &
o XFERRBAEWE B, B [ —ASasynchronous iterator 314, %X H [ {fEasync for
) R SR T R AR
WHR L EREWaiterator. _anext_ Jy{ERFREl—A~awaitable, WRTGXTEQEERERT
PATHEM H vield P A—"MEH. SR TR W return IHA)SRECK B, FFa51k
StopAsyncIteration i F BBk e 2 A2 AR HEGHIARRE .

W HRE N ERECT SR ENT C BB SNER N . N E BRBUN B T3 len () Mlmath.sin ()
(math 22— PR BB, BRSSO EE AN C mEhE. Bk L E vk
_ doc__ SRR SR TATE, WK A WA None; __name_ ZREZHR; __self
WE N None (B F—4H); _module_ @B MFR, WHREA N K None,

WE i LRl 2 N E R B 7 —FER, RORE IR EE T —ME A C BB R AE M
KWFINSE . WEBTER T2 alist.append (), HH alist J—F) XSS 72
B ERRI RSB E _ self_ AWl alist FEERICHIN S .

B SRS . XX GE R AR H JEpng <), (HRMAAFEER_ new_ ()
FARRIE S E S L34 __new_ (), I HAEEFEBOT, WGy init ()
SEWIUEALET RS2, to initialize the new instance.

PRl AT RSB v DB AR T g e L call () JrEAS BT IR XS .

B i 2 Python I EARHAL BRI, M5 N F % Q8, Himport iAKW, S35 @S
importlib.import_module () FIPNEN __import__ () SFMRHCEMM . SR AT
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SO SRSEIR fir #4 25 ) (IR SRR __globals_ JEES AT ) . JBES |
BEAI % P PR, Bl . x ST m.__dict_ ["x"]. BB RAEE T RIIA A
Bty g (B RIIRLE UG A TEEE) -

JEHTRES BBt 2SR, fliim.x = 1SR T m.__dict__ ["x"] = 1.
wiseE X (WE)
__name__ BIRYLIR.
_ B SCREEAF R, WRASE] A None.

__file _ WANEBLHBIR R SCIFRI AR FR, AR TR SOOI 5. X283
BRIk YL file  JRYERTRERZERACHT, BIANGIHSHERE SRS il C B,
XTI LB B AR, B I SR AR A4

__annotations__ f F/EA K AT MU EE WL = 452 WM. AR
__annotations__ HJEfESLE, 12 annotations-howto,
FRoRRY B m M dict_ HPAFMLRT RETRRIBER 44 25 1A]

CPython SCBIAN 15 : i CPython PR HLF LA BE , 2R BT F S AL B3 SRy 2
M T MR 1S S5 - ARG e, AT A % 5 S s PR RO IR A A B A ﬁ%ﬂi

FESR B E LKA — Bl o 2R e SORBIE (B Wk < L 7). BN A L7t

XT%%%E’J?’H_L . REMWDH P BAACHTE IR A3, il c.x agidtibh C.

_dict_ ["x"] (ABAAAE L8 TR A HAb e O @R 0 M RIEH A R BLEA B
PEZ PRI, A%ﬁf%*qjgﬁé XFPEE AR A C3 AT, BVEEAE Shia e dhokss
MG Z 440K 8] L FEH e W RE ORFFIERRRAT A . A % Python {1 C3 MRO Ky
T EEOLE 2.3 AL SCEY https://www.python.org/download/releases/2.3/mro/.

B ARBIET N RS ©) K77 —DRIFEX G, BN A __self  J/IN
CHYSEBITIEN R o MH S A — D FEETTEXIR NS, BRI LS T X R BRI R
MM __dict_ & WAELMSMRBUS R HAL T RG2S/ e 5 —.

RIFMEME S SRR T8, (AL TR .
FEXTZ AT (L _E30) A=A — 25 (IR 30).
FEIR
__name__ KIHHFR,
__module__ JE AR ZFR.
_dict__ a4 w R T,
__bases__ HHFHRMICH, HENTERRS R DI L ILEHT .
_ RRYSCRITARTER, AARRE XH None.
__annotations__ @& HEREKATHE W ENT 472 B F MM, F XM H

__annotations__ PEAESLE, 1527 annotations-howto.

el RSB mT L  HR GoRAE (W130) 4SS BIAAT i — 7 et G S B 57 i 44

Z5N0], JEYES | SRS L b A R . R R BN JE M, TSR B A 28 s R R
SRR E I AR . IR RSB — N P E B LR EOT S, B SRR SR k)
%, H_ self  JEMERIZSEH. S BRI BN S MK S0 ES0H “7 5. BT
iR LAt o DS S S R . 2 S P i = 5 ) o L4 8 25 /N, KRR B JE 1 mT BB -5 K B
FHCESRA __dict_ ARG AR . (RARREIZREM:, MASERZREE _ getattr ()
T, WS R R I A R K

JoE P R AR FTOH B & B SE B ) -, RN SRR, WA setattr ()
o delattr () ¥k, NIRRT AS P B S S rG

URZEILB A FLERF IR A AR Ik, AT AR P st 2 Wi okor ik 2 4% —37,
FigklEtE: __dict_ NEIETFIL _ class__ ASEBIRFRINZE.
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VO W3R (SR LX) file object Fon—ANFT RIS A ZFPE T 0] R B8 SCXT 4 open ()
NE KL, DA os.popen (), os.fdopen () Fl socket Xf& [ makefile () J5¥E GA R FEf
Lo R R ) A R E ) -

sys.stdin, sys.stdout fil sys.stderr XWX T EREASPRIERIA . i i MBS DRI AY
SRR BN ASCABITIF, HIAREANG 1o. Text TOBase IR FKFE LAY H .

PSR L oy AR 1 P T 8 T A SR B R R 20 T o AT S ST R B AR I AR 85 A 4 S
A, AWNR SRR WAL —FF 4.

RS G ACHIXI SRR i F 5 49 i AT Python AR, BihRbyrecode . AURDXF G TR AN G2 1)
PRIAET o8O0 S0 50 iR R Jaid 42 (R BB IR i) g X I, miA U e AN B
T HEOASBUE S AFCT BB R AR AR RN (BT RTEs 7 I
). SERECHRAR, BN RAAAE, WAEX ARG ONg e BEE 2 A)).

PRI R B M co_name Z5H T R4 co_argcount M E S HH B AR (ELFE (LR
PLE S B A BOAME R 2 80); co_posonlyargcount AR & S8 & (35
HEIAMER S 80); co_kwonlyargcount A{UBR % #F S HAEE (B HABRINMER S
$0; co_nlocals N R AR HGE (BIESE); co_varnames H— ML F
TRAS B A PR TC A (B804 HEE S i TD); co_cellvars A— M &# i & WA 51 K
JR AR B A PRI TCA; co_freevars H— M H AR B L RINICH: co_code H—4
FRFAL A A M F45 O co_consts Sh— 4 45 BT 1% 7 1 {1 1 70 4
co_names “A— A E TS Ir (8 14 44 BRIV JC 4L co_filename A% 4 i3 AR5 BT 7E 19
44 co_firstlineno NHRHEITHIITS: co_lnotab N—AFAFH, Hfgis T M
T WA EE TS B GRS AR R D), co_stacksize HERAIE K/,
co_flags N—HEHL, H i T AERE BT F I 2 AV .

PARZWHTF co_flags MBRGNIE L MR EEH H *arqument s BV R ZAT R
PIESH, W 0x04 g E; AR REH A **keywords HEVAREZAT RN X TS
%, M ox08 fuighikE; WIRRECE A ERER, W 0x20 (g .

KAHEFEFEEH (fFrom _ future_  import division) ] co_flags PRIIREN K
B AR S X G 0 i3 15 0 PR e G S B RO 12 8 P AR SR B v U 156 02000
57 FEFE LY Python HiAS U F 0x10 A1 0x1000 {iz.

co_flags HRHABAIHEAR EE R PR A

WER AR R RIR— %L, co_consts ML TR 2 BRET) SO A, Aok K
N None,

WX WO RFR AT EATATRE BRI R (R3O0, S LB R Ei ek 4L

FEIRI R M £_back AET—HERRWT 8 MIEH ), W2 BIZHERE DN N None; £_code
A it BT AT ARG S £_1ocals T AR ARIAS B £_globals WA T4
AR R £_builtins FITFEKNE (EH) 45 f_lasti HHAEMIES GX 2RISR
HF ISR I — AR5 .

Pil f_code &5 K —A> #itFff object. _getattr_, iS4 obj Ml "f_code".

R AT SR M £_trace, AN None, NLEFEACHDHE T30 18] U8 F 45 283040 eR B (A
AR BRI TS E — A - X PAE R £_trace_lines B A False
REEH
FRPSEIL T 4 2>l /F £_trace_opcodes 4 True R AVFHEEAEI T R F1F. HHER
TR R PR B | R S PR B R R R BT, X T RE S SR E L RRER AT
f_lineno NI Y HITTS - 76X BLEH AM— IR EE R BN Bk 38 247 AU T RIEE
B .. JEES T PAE L 5 A f_lineno SEEL—A™ Jump 14 (HIEHE N —155)).
WX 5 S AN vk
frame.clear ()
BE 38 R A B T AR AR S5 T . i LA UE T — A A s, R
%‘%%EJZ XA BT S it S 35 | (B0 24 43— A8 I OR A E ml i e 2
JE D

WMWY B IEAERAT I 25 % Runt imeError,
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3.4 e

I % B SRR — A R AR IR B DSk . 24 58 A A B & R ) — A T 5, ]
AEE L types. TracebackType B HIAIZE .

X R A A IR, YA e W A AR TR RTINS, AR T Z A 24 1 1]
W2 AiEA— X MBEA— AR HE AR, AREREREXIFE R (S Wy % 5] —7,
) ERAIMER sys.exc_info () FriRIEATCHRIHE =0, PARIHHRRER __traceback__
JEPEBREL

MR A R AR, R ER S A RAFAIAR S0 BABRIERR R WRARE AR AL T 52
GRS, ERER sys. last_traceback XA HM -

X SR BTE A [T 5, D bl [l 9506 R 1) B R phe s I A AT 3% to_next JRMERAAIK
SRR IR 5

Frokiy R tb_frame $717 Y {2 HAYHATHE th_lineno 4 A4 TR FIERTT S
th_lasti fR BG4, WIARSF R A4 T B TLELIY except [/RJB0A finally THJfK cry 15
A, IR A AT S R R 82 T RE S A R TR 5 A TS AN ] o

i Al tb_frame £ 5| kK — 4 % it H{} object.__getattr__, [ffif S % obj
"tb_frame",

FRRP AT S JEME: tb_next WARERESH N — 29 GEAE L ESFEID), WRER T —ZEHR
NI>A None,

TE 3.7 B [0 R BUAE T AR Python fURS B XS BifL, A SEBIRT to_next JEIE
AT AR BT -

VI AR VIR % g w I Fos__getitem () F¥EFTME M) o %% Gt ] (5 ) N B
slice () PRECRAIZE.

Rk H @ start AT H stop N B step N KAE; FE AR NN None, X 46

JE M AR ERAL,

Y1 REG Ay

slice.indices (self, length)
W85 — N HEBIS Y length HATEAEY) R ZA5Y FH B length 48 78 K FERI 4% B 751 I
Y1 R B9AH A7 BN an e f5 3 . R B =N BB i oo X 880 3k Ul R i
start I stop 515 DA K step 2o KA. RT [oH R BB e B 5 IR U) 7 A — 20y O =X
Qb3

BEAITEEM R BTG ARAE T — R bSO s R S o T e . ST
YERT G R AT B A R Ay, G RS H P SR ER S . 24 R Ek sl
P NS ER RN, SRR A R AR S, ALY, $S
MRS S EXNZTET N ER staticmethod () MRE#s R ANz

RITEMBR FITEXS GREE TR FER R HABRT R A ERE, S0 MBS PIERUZ R 52 1Y)
e TR GRAE WIRBERAE P 9AT  EAE 30 TP E SOE” — A Pfiig . 2RI59E%
Zllid NER) classmethod () MEHREIH .

3.3 ¥R IEBR

— AR DA AT 5 SCHAT IR 44 RV R S B R A SR T ok AR VR B A e e (AR 2 B sl
SR ) . iX/2 Python SCH] i& 45 A M, AWK ATE T ZES BRSNS N.
2L, WR—NRENLTHN__getitem () W, HH x BZEH—D5H, W x[i] A
BENT type (x) .__getitem_ (x, 1). FRAEAUIAGISMEDL, FEBA E SGE 24 I Z R0
TR EAER T K — 7% GE% N AttributeError 5 TypeError),

B —AFF IR 7 YA WA None Ron XY (9 8 4E A ol il Bl an, SR — ARG _iter () WA
None, NIZRate A& Rn, FXHLBIEM iter O FF51% 4 TypeError (i A £ [liR
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F_ getitem_ ()

TESE BT An] Py BB R 2R, AR B2 1 — U AU S BURE BE X T AT S e 15 I 24 12 2 I
B, P TR B BAET T R R i S @E B, (R R v BBt A = . GX R I —A~
S 2 W3C 1 SCRYXT AR ) NodeList #:H, )

3.3.1 EXEH

object.__new__ (cls[, ])
T AR cls ERHTEB. __new () 22— AT (KA RZRHO B AR 75 22 i =t
WY, B KL ERIRIERE — S8 HRNSHSHHEISE N R RBA 2K
PR . __new__ () HIRIMER A HR G 5500 GRS 2 cls BISEB).

SR B SE B S B IS 24 B SRR super () . __new__(cls[, ...1) ilad AR IH R
W__new__ () JriERAIE— B LBIIRETEIR N E 2 B4R T3 2B OR B 22 5L 6 .

WSR__new_ () FEAH & X G 8] B K I I BB R BT — A s B S B1, H S5E

M init_ () FERLA __init_ (self[, ...1) BB BAEFAM, HH self s pi
T H A SECGPAE AR SA 1 f 0 S HO TR
Wk new_ () RiRE—A> cls BSEHT, WEFFRBIR__inic () JFIREA2BETT.

__new__ () WH B 22 SR ] A T2 (B0 int, str 2 tuple) fE il S Q1SR . B
AL HE SOTA R E R DA i e G e

object.__init__ ( self[,...])
FELG) GHS new () @@ Z G, BREVAREZ VA HSECG GG B SR RE
SR —NEEWBEE init () F¥E, WHRRAEMIEURWEE  inic () ik, s
7 s R B DA R S 0 23 i A E iR aR 4k f9lAN: super () .__init_ (largs...]).

B R EH _new () M_init. () WEMWEZ MK (H_new () F]#, I
M init_ () &), FroA_inic () &AM R AEJE None, 75 W & 717 W 5] &

TypeError,

object.__del__ (self)
TESE OV BB R o X IEBERR N AR ari gy (ORIEY ). IR— N EEAG  del () 7
W, WHFTIRA AR MAT__del () Ik, wiwb/it e s S I & DARR PR S5 19 B30 73 1 IE 1)
=

_del () JEATRA (HAHERY i G — Mz LB o | TR HER A . X x4 £
A, __del () ZBARAERERN GRS P BN PR 2 BARSE BB E [ s BT CPython
PR STHH—RK.

Y REARE M A SR VRTAAERIR SR __del__ () Jriks

Hff: del x FFAERMM x.__del () — BIESH x WFIHTHEOR—, RENLSTE x 15
VRS B I A -

CPython SCHUAN YT : — 51 MAEER ] AFHLIEXT S5 I BOAZE . FERXAMEOLT, TEERRER o gk
MEFHR IR MR . B IEER— A TSR & 24— S A JR s P ik
'Fﬁlilz’%)j?’iﬁ AT, XSG UNE H CRBIEE, &G AR T ki BT iy
Jrl AL e

L
gc B SCRY .

?__hash__ (), __iter_ (), __reversed__() PAF_ contains__ () J7 Xt B HE kAL B HAb 7 & 51 &
TypeError, {HWEEMKIS None J& T AT XTG4 T H RAE X — 55
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i MTAM__del () JrANAEPIRIEASE , AEHPETIR 2 2L 1) S R g 2, B
NFTH—MEGE] sys. stderr, FfjiHh:

o __del () WAEALRABHEIITH BN, SRR EELREINAE. MR __del ()
s S S A ZE BEUR, ATRES KBRS, PIAMZ R IRE RN PIAT__del ()
T BB AR A A BT AR

o del () W DATERRRRES X BT . PG, BEED NSRS R (A5 HAbR
H) ATREC WM R B None . Python 23 fRIESE MM EREBIH 2 R A BAS T R 24T 3k i 42
JaAE B PR AL A AR s AR E AR AT IR A R ENE I, XA TR
ABIMEERAE  del () FEgOE RS AT A .

object.__repr__ (self)

H repr () PIEBREOHMH A — DRI Bl FRRFRR. WERATRE, XA
f) Python iA=, BEMHIREREAAGMHFEBEN XS (RERIELIREE) . WRXAEE, W
WREJERAN <. . .some useful description...> UFFFE. REELTE—DNFEHFREITLR.
WMR—NREXT __repr () HEEX _str (), WHEFREIZLREBE “FER" F4F
TR repr ().

BB E N TR, IR R A A 5 5 (5 B I SRR E .

object.__str__ (self)

Wid str(object) ANEREL format () Ml print () FHPAAESR—XTEH “IEIER" 8l
KB FAFERERR . IR EEUA—A FAFEEXT 4.

Wi Hobject. _repr () WIARREET __str_ () HFARTUHIR B —AFH LA Python ik
2o AT A B 5wl S v 0 H A

WE IR object FrE XHERINEBL & object . repr ().

object.__bytes__ (self)

i3 bytes P AR IR — RGP ATHI IR . XV IZIR > bytes X4,

object.__format__ (self, format_spec)

i format () WHEMEL. PR, % ILF S F @ SRR str. format () Jr kA
PAAE I — R RA kg AL” FARFHRIR . format_spec Z 80 il 55 i 5 1 U e 04 AR 1) 74
format_spec ZHHIMRTR M LI format__ () WEBIYER), ANt REZHEEBUEEZIT
A NERAL, B2 A IR AR DA .

152 formatspec | fRAREAS AL TEVA A .

IR AR — TR o

e 34 M object A B K _ format Jy VMR WG AMEATIE S 57, L5k —1

TypeError,

JE 3.7 R object . format_ (x, '') BAEZFET str(x) MAHZE format (str(x),
] ) .

object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq_ _ (self, other)
object._ _ne__ (self, other)
object.__gt__ (self, other

)
object.__ge___ (self, other)

PAEIX SRR & W k. BT S EAFRIIXT N R : x<y T x.__1t__ (y).
x<=y Il x._le_ (y). x==y R x._eq (y). x!=ylHH x.__ne_ (y). x>y FH x.
_gt__(v). x>=y il x._ge__(y).

WERARE W SEOSBA ML, 5 HBIEA T RE 2RI BB 4 Not Implemented. {15
B, ML R [A] False Bf True, ANidSifr ERXHTr iR VAR BERE(E, PICAR Gz
PR TAT R (PINFE 1 £ AR 2% (F) . Python 2XTZEIEIAN bool () LARESS
HEE AR
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BN OLF, object A is KELI_eq (), A HE SR N B AE & FH
NotImplemented: True if x is y else NotImplemented., X T_ ne (), BRiASZE
4 eq () FXEERBUL, BRIAELEHR N NotImplemented, HEEEATZ A HALR S %
REBUASLIL; BN, (x<y or x==y) NEIFABERE x<=y. ERIEARIZE H 304 BT

fE, %% functools.total_ordering ().

WA __hash_ () WHHKEE, T RE1ERT S0R B @ SCHGEE B T AR IR Y hashable %52
A B R ) — ST

XEFEHFEANFASHRA (ELASHEALHFZBRECLASHEIHERMER)
Mg 1t () FM_gt__ () B RN FHRG, __le () F_ge__ () HRXI TR E,
M_eq () f_ne_ () MZEMHCHRI. WREDBAERRBIANR, BHABEHL
R A PR E RO B B B4 T2, DR e e B A B E B0 S s, 35 MG Je e % A2 B E U
HiE. BIITEASHEIE.,

object.__hash__ (self)
TN E R E hash () WH DO Ay 2B B I T8, IR TS A eI K 84U set | frozenset
PAJ dict, __hash_ () WZIRE—ANFEE X5 i 5 oA ) B o5 09 ME— 4R @ ok 2 A A
[l B EE R IE S 5 R X R 2R A A A IR A —E, B EiFTEA—1IT
HIF XA MG A . Bilan:

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

Hff: hash () 2N DXGHEXW__hash__ () FiEREMEHEKT A Py_ssize_t BIR/N.
W HE X 64 (R E R 8 T, XF 32 (MK 4 AT, WK DRRI__hash_ () WHAEAIFE
BER/NRRE B AT BB, ARG A TR S R B T . AR X — i T B YA R A

python -c "import sys; print(sys.hash_info.width)",

MR —DNREEEEX _eq () FERLA2CWARNNIZE L__hash__ () #AE; MR EE X
T_eq () HEAENL__hash_ (), MHELGRGEATGHAETR A ZTENSZH. HR—
ARESLT ARG TLMT __eq () FiE, WEARSNIZEHM__hash_ (), [ Nhashable Z 35
LIRS LSRR S A (B2 A T AR (USRS R A R A MR, R TR AR )
hash bucket).

P LRIV E __eq () FI__hash__ () ¥ HEMNSEMMNR (BRI

DhEARMAE, I H x.__hash__ () BE—AMEYMEPAFLR x == v FFEKE x is v H
hash (x) == hash(y).

—ANEWRERT__eq () HEAEX__hash__ () WRH__hash__ () Faxthish None.
AR __hash__ () JrEih None W, 1R SLBIIRHAE— AR P 2R UG 75 (E B 1R A
5| % TypeError, H&XEMKM isinstance (obj, collections.abc.Hashable) WJgEIEAf
HOAR B AT IE AR SR

MR —ADEBT_eq () WEFTEMRE KA LEMW__hash_ () S, W70 o ) &
__hash__ = <ParentClass>._ _hash__ kR H&HIMEREES.

WR—DMEAEER g () WERFEERGA SR, WM ZAELRE XHPHS __hash_ =

None, — P HENXT_ _hash_ () PNEXHT] K TypeError IS4 isinstance (obj,
collections.abc.Hashable) 4% RHTH SRS 705 .

R TEBOATEOL R, str #l bytes WRI__hash_ () (A FH— AT BRI BEYLE k" .
EIRENHE— D5l Python BERE th S PRFEAE , (HEAI{EAE B2 1T Python [R]2 AN AT 5N .
This is intended to provide protection against a denial-of-service caused by carefully chosen inputs that ex-

ploit the worst case performance of a dict insertion, O(n?) complexity. See http://www.ocert.org/advisories/
ocert-2011-003.html for details.

AR A (H P AR B R IE AR . Python AR PRIEX N UOF A Sy GllHETE 32 f0FI 64
P R A—EY).
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% W, PYTHONHASHSEED.

e 3.3 R BOAE S A LIE .

object.__bool__ (self)
G 75 ¥ DA SIS B LG D DA B R bool () 484455 W%kl False B True. HIZRAE LIt
Tk, MBI Ten () FFAEHRBIEAEBERNNRZBENE. IR—DEBERE
X len () WAREN __bool () WMLHFTHSHIMEEENE.

332 BE N EME
A PARE SR H 7ok H g SO RSB @ e (x . name EA . IRAE SRR ) A9R4E 5L

object.__getattr__ (self, name)
LENE VI 5] % AttributeError MARMNHAM (FTRE2MM__getattribute ()
I i1 T name A 2—ASEBEMEE self BRKAM PR EMIMNSGI % T AttributeError; o
Je X} name FEEJEYER__get_ () WEI& T AttributeError), MEN MRE (FEIW) J&
PE(EE S| &% — AttributeError % .

WHEE MR E M2 EWILG &P, _getattr () BIASHIAMH. (X2
T getattr () Ml__setattr () Z[AIMEBENAXFRYE. ) X TRCRB it
SN AR E G getattr () FRICVEDT RSB HAL B 1. B 2 /DT 50 f A48 &
RVL, ARATESEBI M- B i AT (i 2 e i A B A 52 ) 5 T ARG & i) 58 4%
fil. WS TFMM__getattribute () ik T fREIERBOSE M1 B9 58 S A k.

object.__getattribute__ (self, name)
BEIT VA2 TC A5 A A PASE B S BB A DT 1) . WPRICESE LT __getattr (), M5
EASWRA, BrIE_getattribute () BXHPFEA B Z5] KT AttributeError, It
DB 2R (R EIRY) SR BRI K —4 AttributeError FH. TR IL T AT )
Te BRI, S B % S U B A A () 44 R 0 B 28 07 R ok U5 ) B BT R SRR AT R M, A

object._ _getattribute__ (self, name),

MR 7 RAEAE e VAR N B R R A T A SR A 15 D0 R AT T YR mT RE
Eay 17 SURSE IR B S RE R

5 k%—A~ HITE: object.__getattr_ , PS4 obj, name.,
object.__setattr__ (self, name, value)
W7 ETE— A @ e S R B R A . XSV X BCRE B ALE] (RIREE PR AT 21 S5 37 81 ) o
name K JEHEZFR, value FENRET TR PERIE .
W setattr () MEERMELS —ALOEM, BROAZEHH R AR, fl object.

_ _setattr_ (self, name, value),

5l &—A #itF{f object . __setattr_, iS4 obj, name, value,

object.__delattr__ (self, name)
EMT__setattr_ () EEAER MM IERKE . HWHENIZAE del obj.name X TZX5
RSB A LB

5l &k — HiTE: object.__delattr_ , MHFZ34L obj, name.,

object.__dir__ (self)
WIELTEARAHBN LI dir () WA . IREELACH—DFH]. dir O RBP4
R HNRIF X HHE -
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B SRR 5

PR R __getattr_ Al __dir_ iSATHEH R B @ SONEE MR . BIRZHN) __getattr__
PR 42— A8, HARN— RS, HREETE RG] % — AttributeError. WA
WA IEHE AR object .__getattribute_ () RIEFRHNIGFLE|IFEAEE, W __getattr_ &
TERHRL) __dict_ R, KFKBIFS5E— AttributeError. WIRILE], BESPUBMER B
F AR 12 A

_dir__ PREUY YAEEZAEMISEL, I HAR B — A FR B R ) 44 BRI AT R TS . IR B SR AT
1, FoEB— MR dir () &R

MBSO H 2 BB (R E BRI B ISR ), PTRDARHSHO R _ class_ JBIERE
H—> types.ModuleType [ 1K, Bl

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

TR B SUBIRE) __getattr  MIBRERRA __class_ Rl i iEs i &k -
HEVIFB SRR (RS R B N i AL 2l 1 o 2/ 5 ) R AR .

1635 EHE: _ class_ BHURHEONITS.
3.7 WilEhRE: __getattr_ Ml dir_ HHURME.

S

PEP 562 - il _ getattr__ fl __dir__ fiiAfH T _ getattr_ F1_ dir_ .

ScHlIR 2%

PAT I EAS — M2 e (FRh #38 5828) BSEBl B BT —A Pr 4 2 i i A4 ke 1
CRAR AR A B KB IEA R Hd) o VTR BT, gt 8r e AP i a &2
__dict__ WRHEE R RN
object.__get___ (self, instance, owner=None)
W B DRBUIT A & BB R EDIR) SoxEmscmn@ie (S Vi) . mlik
[ owner Z 8 A FJEM instance 3245 H RV W) JEPERISEH, ANSLIET owner 177 0] Ja o4 3% [1]
None,
BET ¥ 2408 [l AR B ) B M EE 2 5] & AttributeError 5.
PEP 252 $§0H__get_ () B —Z2_ASEIO T AXI S . Python H & NE IHHTiAL R
MeoE SC AHg, s = TR ATREEOR AT IS4, Python H &1 getattribute ()
LI EREANNSEL, T BT S BRI L.
object.__set__ (self, instance, value)
WA 75 DA instance $& 58 BTG 35 2500 SEBI JE 24 M8 value .
WHR, BN__set__ () 8{__delete () &PRAAVERL “BARRIAR" . HE2HTES R

A ha ik 2,
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object.__delete__ (self, instance)

A BT ¥R AR instance i 52 i) T A 4 2SS B S 4

JEPE __objclass__ &4 inspect BILRMFSNHEE MO SE SURTERIZE (IER B E I E HAT B T3S
RIBHERBATIN N ) o XTI AXTGRUL, B ARSI s EOR e ft—MRE R (Br38) mysk
B AL ES L (I, CPython £ NSLBLT C HARSEE I A B IR ) -

A R ES

BHULck, fidgsat 2 B “4ET N BT g E e, HE MU ) B IR g8 s B v B B 3
_get__ (), _set__ () fl_delete (). WR—ADXGE LT VA ETEFTE A, Bl
RS o
J& PE B BRAAAT R — R i rp R, R E NS B . B, a.x IERITESM a.
_dict_ ['x'] JFlh, RIGRE type(a) . dict_ ['x'], FEFRMKKRET type (a) By EHE,
AILFETEI,

E, WERARBIRELR E ST ARSI ARSI Python W] A S FEAGERIAAT - 1 AL i 11 i
AR o X FAR B AAENE S RN ER 1 I EAR T 5 SRR 253 05 38 S HASR T 407 SOk B E

TG AR TG fe — M 0E a. x. SHIHEGTTHK a 1iE:
LD 5 B EL R AN DL D 07 20 ) P AR 3 e i ] — R a8 vk x . _get__(a) .
KB WRIER]—DXREB, a.x KPHEHCNHTA: type (a) ._dict__['x']._get_ (a,

type(a))o
R ARG E RN, Ax SWHFA PR A __dict__['x'].__get__ (None, A),

HIEE W a j& super [— DB, WZEE super (B, obj).m() XfEobj.__class__._ mro__
TR B R B A RSl DA R AR TR f A A% AL__dict_ ['m'].

__get_ _(obj, obj.__class_ ),

TS 40 R, R IR g A e BB g T T RS R AR g O k. AR R T A
X__get__ (), __set_ () fl__delete_ () WIEEHEG. WREEAE XL _get___ (), W5
JEMERHR AR R H &, B AR SR SE B B g N SR . RS e LT __set__ ()
/g __delete_ (), WER—IHEEMEE: WHRL LA L, WER— MR, 8
B OBUEARRSFNE Y __get_ () Ml __set__ (), THAEHIRABRMEAE _ get__ () H¥E. &
YT __get__ () Ml __set__ () (FI/5f __delete__()) MBI ARSE 0 B2 T 3 S0 8 o ) 58
52 M, ARBE R AR 0 n S A

Python J73% (/1] @staticmethod Al 6classmethod BMiyriE) HhE 1EN I BcEHER LA 55
. [T, SEBIRT LT SRR Ve Sk SV BN S0 I M I LS U — R TN

property () HREURNEAEIREIAI LI . IS B B EHAF B ERIAT

__slots__

__slors__ FRVFRAT R A= IEGR A (WEFIEE ) IR _ dict_ Ml __weakref__ (BRERTE
__slots__ Wi H A B sl 2 AEAC R mT . )

MR __dict_ WIARZEWE M. JEEAHE W 53] 225 04T

object.__slots__
XA AR A7 AT AR G el S AL 48 U AT R P . _slots__ 22
E AR RS B PR B S AN F B B B g B S SE I B dict F _ weakref .
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{Ef __slots__ B EEIN

MUK H— A _slots__ BYZEIF, LB __dict_ Ml __weakref__ J&PEREEIE W 5IAY .

WA __dict_ AhL, SEBIEEARELAARTE _slots__ & LA HT S R . 54— R
WA R TRERF S| K% AttributeError, WUIRFEIEHS L EME, WK ' dict_ "
AFITE __slots__ WH AR 4753 741

WERRGGTATLHIRE _ weakref 7B, WiE LT __slots__ ISRRA SCRPATHLSLGI0 5551 A . 4N
WTEIHEH5IH, WG ' __weakref__ " MMABITE _slots__ IR FAFER o
_slots__ j2 i8IS AL R A QI B AERER ELI. Ik, SEEIEARERON Rk i
__slors__ & LMY SEBIIAE R EERIAMA . B0, SRR 2B s A A .

__slors__ FEURIME IR HBR T SCEMZE . FEACSE I _slots__ FEH-FRP R H. A,
THEPIG __dict_ H __weakref _ BRAFEATME LT _slots_ G B4 {40 & ARAT M Aol
B FR) o

MR —AN e AL EAE R LR A 7 S, W)y 27 B e U SE A8 B R W] ) (PRl
I NIRRT ) o X SRR T 0 & S R Lo AR T e U In—NFi 1k
IAE L A 2

M HIRZEH "variable—length" W E XA A int, bytes fll tuple WEE X TIESH
*_ slots_ * MPY5| % TypeError,

FEATIEF 15 (W iterable #RT DARIRIE S __slots__.

WA —A> FHREY _slors__ WRAE, W% B SRR TS L4 FR . S-S BT BT R
BB inspect . getdoc () H BIFfFE and displayed in the output of help () ¥
BRI SRR

__class__ WESHEM DN IEEA FFER) _slots__ IFER/EH]

WA Z RN KN ZEMARWE T, (HARTF— NSRBI @ E (bR
RAT 2 RS AT )R ) i3 RG] % TypeError,

WS Rirerator JIF _slots__ W & Rk (Ras iy & MERIE — A descripror. R, _slots__ J&TERFH
A

3.3.3 BENKGIE

W AR AR, SEXARK FVEA. init subclass._ (). XFE, USRS AR T
AT RN TRE . X5 ARBEMMARA R B VIR B, (HBIma LR e 1T Y 1 ERE 2, T
__init_subclass__ MHEAERTE L TR ERRER LN T,

classmethod object.__init_subclass__ (cls)

WRTAESIRAE TR I E SR . ols RHEMB 72 R E Ch— S LBy,
7V Ba R b 25

EA— T AN EBFSHSPALH LI _init_subclass__ . N T 5 H A [
__init_subclass__ BYRIFZE, W URPETEE LTS BT SR HRREL A RIS, Fila:

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

object.__init_subclass__ KIERIASSBUT AEIAM, RAEHHEESEOR RG] K —A 4R,
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TEff: TCRHER metaclass PR B RBINLGIEENR, HASHILL __init_subclass__ )
SCEL. SERRpoed (MEHERNER) T type (cls) Wil

3.6 B

H—RYAERS, type. _new () RFURRARIFXHAWAH__set_name__ () BTHIFRINT
[ .

object.__set_name__ (self, owner, name)
TEFTE 2K owner WRIEN BT . X SR CHIRIEL %3S 11 name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

WA B R AR G TR, _ set_name_ () AP ASNAH. WA SLE, 7]
PANEBEHE_ set_name__ ():

class A
pass
c =C()
A.x = C # The hook is not called
c._ _set_name__ (A, 'x'") # Manually invoke the hook

HIES el £t 2,
3.6 BN fE.

pIvES

BUEOL T, KM type O RMWEM . FESAE— DB MmAZ R NIAT, 5250 E S
type (name, bases, namespace) HJ4EHE.

AV R E AT A metaclass KT S, S MK — 0 & S B0 A 2okt
frEl. TEPATFRBIF, MyClass il MySubclass #fiie Meta HISEHBI:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TEZRE LN AR E WAL A AL X S - SRR AE T T I R i i A 28V b A T 0
M—ATE SCHRATIS 5 KA DU R 2B

* fififr MRO 5 H ;

o eG4 T

RS ST EAR T

© PUTHEEE;

o« BlEFETS.

32 Chapter 3. #iEHEHRY




The Python Language Reference, A4 %5 3.10.13

fi## MRO % H

WA SE P B REA Z type BB, WA __mro_entries_ JFEXTHI TR, 437
gERE, B PURIG RSO T M ST . I IR [ 2 JU AL AR A LI R . o]
PARZS, eI LT B AR JE 2R 1l 20

Z YL
PEP 560 - X typing A A1z B AOAZ 0 L Fr

WEEHHITTH
A5 SO E 1 24 Y TE IS MRS DA TR BE:
o WAREAT R HEoA B E Lk, W type O
o ARG —ARATCRIM A T2 type O WG, WHSBE MG
o ARG H—A type O BISEBIVERRATCR, BURESCTHESE, WM FriRAERTTE,

AR TR SN B FEEHITdE (WRA) PAEIrE IR Em 2R ITIE (B type (cls) ) k.
T IRAE R TCI N A X S TE A — AT 2R 8. AR B — MR O RAF B &, WIEE S
RIGFHMH TypeError,

EEEGETIE

— B E T i J:‘lE’JJBac, MIFRHE S K S WRICEESG __prepare_ JEM, BERFA
namespace = metaclass._ prepare__ (name, bases, **kwds) BIERX A (Hd R 7E
ffﬁﬁgﬁﬁlﬁé%%f’%ﬁ( MR A2 ). __prepare_ LN Y49y £ . __prepare__
ETL_IEIIEJ/"B% B SPAEN __new__, (H2 M4 AW S0 Iz o 44 25 18] 2 9 85 DL 2 — A8
dict

WHIRITCHRWH __prepare_ JEME, W2 S RFWILH A — S 006 P B .
S Y

PEP 3115 - Python 3000 H1¥jcR 5| A __prepare_ i SR T

TS xS

EFIREPL (KITF) exec(body, globals(), namespace) IFEABEIIT. HHEHH S exec ()
B & B DX IAE T 24 388 SR AE T RN TRES, VAV IR AR R (IR ¥E) 51K EH 451
ANESAE FH I ) 24 FR

B2, BP0 SCRAE T BN ERI , TEF NS E LI AR T BITERAE 2 R i X4
FRo FAZ BRI S B EE— N ES BRI, BUE & N — 5 iR i) fa AR i)
__class__F|H.

ISR

— HPATR B RERIE TR B H A0, @8 HH netaclass (name, bases, namespace,
*rkwds) @IS (WA FESE 515 A __prepare_ [HHIA) .

WK FERPEAATHEGIH T __class__ 3 super, XPNRIREHELFESHIEL AN super ().
__class__ gl A, X2mMmiEairtl g RSaasi . XHEHZESHEIEAN super () BB IERTR
THIEAEE TRl AE ok 2 SR 2, Tl F 1 004724 i H‘J%‘éE‘Zi%ﬂ!ﬂ%g?ﬁé%éﬁﬁ&%%*ﬁ%
BORFRHA

CPython iﬂl‘éﬂhﬁ 1E CPython 3.6 N Z JG R A W, __class__ BT {E N4 25N EPEI’J

__classcell_ ZHBEH T, WHRAAE, BOoipin FARES type.__new_ JHH, PAHERE
Eﬁﬁﬂﬁ%ﬂﬁﬁﬁtﬁﬁ ﬁﬂ%]ﬁ.ﬁ%ﬁi 1& Python 3.8 5| % RuntimeError,
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AR TR type, BEEEMRASIM type. __new_ WYTCRE, PATRHISMNY HE P BRRFTE
DX Z SRR

1) type.__new__ FESWERMATEPITAE LT __set_name__ () JiEREM:
2) X% set_name_ JyyRAFPHHT FT A SRS @ B SR M TR 44 RS TR
3) E%ﬁ%%ﬂﬁﬁ%ﬁﬁﬁﬂﬁf?ﬂﬁﬁﬁE’\Jﬁiﬁﬁiﬁiﬁﬂﬁiml t_subclass__ () #7T.

TERMRAE L )G, EEA U EEIE SOPIESEIES (WRARIE), HBRIRNRIHENEE X
RYBE B Jryilsm 24 25 1] o

Ll type._ new_ QUEANEIIEES, SROCLANE N a2 2 EE S RO G S P2 — B A
S EFENR . XHEIACE TR, EEWBCIEX G __dict_ JEtk,

S
PEP 3135 - Hilf %! ik kasX) __class__ M5 H

TTEMER

JERMAEAE AR iz . Cad 2 e ites . U, mOokE. A&, AZHbEEe)]
. R HEZRDA K H Sh SR EE /[ 42 2545 .

3.3.4 HEXSEHIRFREE

PAF 8 K % isinstance () fll issubclass () WEREMERIATH.

R, JoJK abe.ABCMeta LBl TIX ST VAVATE ARV R R B¢ (ABC) {12 “HERLEER” BSmENME
ezt (Ui ERAL), ffHAb ABC 2.

class.__instancecheck__ (self, instance)

R instance AN class 1)—> (BE Ik (E)4E) SEHINGR B, HE LT, Mg

FPASEH] isinstance (instance, class).

class.__subclasscheck___ (self, subclass)

Return true H15R subclass /LA class F)—A> (EAZEAEE) TR I E(E. R E LT 05,
M2 E HPASEE issubclass (subclass, class).

EHEX S ENERRRETRZEE (O02). BINIARIE NI ETEERR A PR E L. X5 HETF 5L
BIE R R T A B3 e — 800, HA TR 0L TS24 S 4 1E 22k
S

PEP 3119 - 5| Afh% LR HrivThgediik, @ instancecheck_ () Ml__subclasscheck__ ()
il isinstance () Ml issubclass () 174, MMAMIIEERIZIHLE T % iE 5 g 22
FINZ (B abe k) .

3.3.5 EHIZRIZRY

20 % A A7 2 B, i Python [ 5 & 5 ARl ok T A A — Pgeneric type HAE S RA A AL B,
list [int] XFEMFRET AR R R — 1ist PRIFTEITRE N int RAL,

S

PEP 484 —2RMI7:fR /27 Python 1 FIF 2 AR H A HESE

ZHDNBAR RFTESAZ RN R SR

Generics, JI| )" 152 LH{Z M typing . Generic 7 XK MM S B A AEIZ 4T I BT SAL T RE RS R ZLAG:
AT B 2 SR

— KA AT L THEIRZE T __class_getitem_ () BfARE#HIE S L.
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classmethod object.__class_getitem__ (cls, key)
it IR key ZEARE ML ALR Bl — DN FIRZ BRI L T T4 .
AR FE N, __class_getitem () K EINBCHEIE. HIH, MEHE LHEA BB
] @classmethod 31,

__class_getitem__ gyEY

__class_getitem () [A) B M@ RVFARIEREZ B2 4T I T S A0 DATE Jy (8 b 6] sk S6 28 [ ) 26 720 42

H\

%;&ﬂffMfﬁﬁﬁﬁf%ﬁﬁ/ﬁﬁﬁ‘T%ﬁﬁ%uﬁiﬁgﬂ?ﬁﬁﬁﬁEI’JEEX(Z?A%‘@ IRV NG ZE S
T__class_getitem () MIRHEEIYEK, s&M typing.Generic 7K, XKW HACH
_ class_getitem__ () £,

PRUEFEASNYIE B class_getitem () HE XSLH AT RETCIAPIER = J5 FRAUAG A4 4 mypy T
. ANEBAEALE Bl T RAFTRSMIE T __class_getitem ().

__class_getitem _ 5 __ getitem _

W, BRI EESR DX SRS R L EE L__getitem () LTy
o Aatd, WEARBHEBHBPAXNS AL ZE DK, WS WMH__class_getitem () KF k.
_ class_getitem__ () WIRBIEMHLE X, W 243% [A]—4 GenericAlias X4 ,

fifi ] 35 X obj [x] REH, Python fRREAS 2 BMG NI AL SRR E N LI H__getitem () I8

zE_class_getltem_ ():

from inspect import isclass

def subscribe (obj, x):
"""Return the result of the expression “obj[x] """

class_of_obj = type (obj)

# If the class of obj defines __getitem _,
# call class_of_obj.__getitem__ (obj, x)

if hasattr(class_of_obj, ' _getitem__'):
return class_of_obj.__getitem__ (obj, x)
# Else, if obj is a class and defines __class_getitem _,
# call obj.__class_getitem_ _ (x)
elif isclass(obj) and hasattr(obj, '_ class_getitem__'):
return obj.__class_getitem__ (x)

# Else, raise an exception
else:
raise TypeError (
f"'{class_of_obj.__name__ }' object is not subscriptable"

)

TE Python v, FrA 2 H S HABIEM L0 . — D IEPT B BB LR B meraclass, F H R ZEE
A type RAENEANIICE. type PAEN__getitem (), XFWFE list[int], dict[str,
float] fltuple([str, bytes] XFEFEXEHE S class _getitem () HrfEH:

>>> # list has class "type" as its metaclass, like most classes:
>>> type (list)
<class 'type'>

>>> type(dict) == type(list) == type(tuple) == type(str) == type(bytes)
True
>>> # "list[int]" calls "list.__class_getitem _ (int)"

(F VD
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(& b))
>>> list[int]
list[int]
>>> # list.__class_getitem _ returns a GenericAlias object:

>>> type(list[int])
<class 'types.GenericAlias'>

SR, WER—DEIETENLT __getitem () WHEEXILE, WHHPOZIE REFECR R . X7
T —~ B 5 0] PATE enum LB Fr 4k 21):

>>> from enum import Enum

>>> class Menu (Enum) :
""r"A breakfast menu"""
SPAM = 'spam'
BACON = 'bacon'

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem__,

>>> # so __class_getitem__ 1is not called,

>>> # and the result is not a GenericAlias object:
>>> Menu['SPAM']

<Menu.SPAM: 'spam'>

>>> type (Menul['SPAM'])

<enum 'Menu'>

S

PEP 560 - 3 typing BORRIZ MBS A2 class oeciten (). JEHILIT LI £ S50
__class_getitem__ () MAE__getitem () $HEH

3.3.6 #E#ITTEFAMR

object.__call__ self[ args... ]
WELAESLBINE R — A ek o TN IR g LT ok, W = (argl, arg2, ...)
MREA AW E R type (x) .__call_ (x, argl, ...).

3.3.7 EHIFRKT

FIPASE SR AN AR SIS 2R 4. B i HE T 52 (0 7| kel T4 838wt (i 7 8, (At 2B
RHAMIERXAIZERS o« BILA 7 R SRASADL 7 9 SR B 5 PR AN ) 2 ARAE T 2 Fe v/ i) S 7 A
BEkIFH O <= k < NHANZFHE slice WRMKEE, ENTE X T25HMWTER . AMAE L
&5{ keys (),values (), items (),get (),clear (), setdefault (), pop (), popitem(), copy ()
PA K update ) G, BEANTRAT AN S Python WIARIE F HXF 5 I, AP collections.abe
PP ML T —> MutableMapping abstract base class VMEARIEH__getitem ,__setitem (),
__delitem__ () Mlkeys () MAYEALKAE TR Ik A 2P A append (), count (),
index (), extend(), insert (),pop (), remove (), reverse () fl sort () &%, #if% Python [{FR
#E List XM, BT, oI RALA NV i e SCF SCiam add (), radd (),__iadd__(),

_omul_ (), __rmul__ () FMl__imul_ () FHPFREIMGE (FePHE) FRE (FREE): BIIAN
ﬂi)(ﬁﬁﬁ@lﬁl_ﬁﬁ“ PEANE B RE SN SE I contains_ () FYEASCFRRGMEE inizE
75 RETBUR, in Y EERBUE: XFTF8, R 2448 R I i {E. %5[‘LLW@%§T$Dr§U%BD’<
WM__iter () FEAAFRSHEREZSFTRAHE MTB, _iter_ () MY4EANTZREH; XF
TIH, NN 24 kA A .

object.__len__ (self)
P VA CASE BN BB Len () o IWAZIRIEIXS R SE, PA—A> >= 0 BB ERoR . oAb, fnlk
—AXIRARE X ool () FEMM__len () FERIEUEAER, WIER/RBHE T 2P AR
fi-
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CPython Sz B 40 Yi: 7F CPython #, FE R K E & KN sys.maxsize. WRKF KT sys.
maxsize W IHELEHERE (FI4N 1len () ATBELR 5K OverflowError. B i EAE K I ok By 1151
) OverflowError, XRMWINEN _ bool__ () ik,
object._ length_hint__ (self)

WL PASEEE operator. length_hint () o WiZRFXFRKEMATHE (TR TN F
LK) o SR EEN A —A >= 0 B3 E. IR EMEH AT PAA Not Implemented, X&MAES
__length_hint__ HIEFEENFAEN —FEALEE . JEEaikieg h THe e, HRZSKIER TG
'[560

3.4 B

MR U2 TR = AL TR . PAT AR A

’a[1:2] =Db

SNEE N

’a[slice(l, 2, None)] = b

HAt B A EAE . BE Y]y WiLEUZ DA None %P4,

object._ _getitem__ (self, key)
PR VASE L self [key] HYARAT. XbTsequence JU, 332 A BN R BEECRID) X R . i
EORERT] (R FAR B P sequence ZE8L) WRAIRMRELRUIB T getitem () Jyik. QR key
WRAURIER, W51k TypeError; WANFAIRTIEME ASMAIE (FESEA LA 8RS 11
Frok 2 J5) , W 245] % IndexError. Xf Tmapping K7L, IR key AF] (ALEAAST)
NI 45| % KeyError.

Hfif: for EIEA R EIERTIN SHITHIER IndexError DA IEFHIAR NI 51 454

T fii: Mdh B — A class W, W] BB P M FEIR K VA __class_getitem () T A 2
__getitem__ (). TgZH_ class_getitem__ 5 _ getitem__ T fRERS o

object.__setitem__ (self, key, value)
T LA sel f [key) WA, WERFIE _ getitem () MF. FXFGRIEIHIIT VAR
AL PR T T B VR TS S BRSNS P A R TR . AN IERRIY key {E 5|
KHFHEN S __getitem () IR BLAHTE .

object.__delitem__ (self, key)
TR BT IRASE I self (key] MR, FERFIE__getitem () M. FXRLHBITIE
W AZA R T 75 SR G ARV RS R, SR )TF A RS IR TR . AN IERA key fELITS | A 1) 55 1Y
5__getitem__ () FEREOLHAIA

object.__missing__ (self, key)

Wkl dict. getitem () FERAE| TS b B AU FH DASEBR dict F2509 self [key],
object.__iter__ (self)

WA AAETR S — A2 Q) e iterator WA o TR0 2438 [l — ANk AU 3t 5, Bl pA
XS I W QAR XTI, BV 2 H i AT A
object.__reversed__ (self)

Bk (WERAEAE) 2B reversed () PE BRI DASS B 5 AC. B0 243 81— AN 4 AT
FPiZ IR AR N T A R SR AR T R

MR KRB reversed () ¥, N reversed() W & K&K M E B 5 th X
(__len_ () Ml_getitem__ ())o ZHFFFHIPBLIIXS G S ALAEREB IR UL LL reversed () AT
PO S S R SE B A L reversed () k.
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AR RAT (in Mlnot in) MH AR AERSHAT BN BRI T 20ORIE I A, AR AT ASRHERA
NRIATITIEI R I EA BRI, AR AR R AT 52

object.__contains__ (self, item)
PE 5 SR ASE BUS RS B ST o 2R item J2 self BRI MR IR I EL, #5003 IR, o T et 26
B, SR 7 R ST ) SR T AS SR A B B (LR

KFAREN __contains__ () WIXE, BRI E esills icer () #TER, R
fiH__getitem () WIHFAER ML, BFE2 55 T o948 5250

3.3.8 E{lFFHE

SE SCUAR T A BT 2 . R PR A SR B (BINAR BN REEAT Lz 58 ) Bt B
AT R 2 PREF A SE SOIRES

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul___ (self, other)

object.__truediv__ (self, other)

object.__floordiv___ (self, other)

object.__mod__ (self, other)

object.__divmod__ (self, other)

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

object.__lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__or___ (self, other)
P X By s se o R B RIZE (+, -, *, @, /, //, %, divmod (), pow (), **, <<, >>, &, 7,
Do BN, KFXX x + v H, Hpx EEJ@ add__ () JF¥ERIZER—A 526, 28
x._add__(y). _ divmod__ () FENZEEMTHM_ floordiv_ () Fl__mod__ (), BR
PR KERR]_ truediv (). HERARZE SR =IO N E pow () Bk, W__pow ()
()58 SNV 24232 AT 56 =240

URX LTI IR — A SR S IS B T2 5, BV i%R ] Not Implemented.

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)
P X e ok SRR U (BeHe) #BAE80n it ARZH (+, -, %, @, /, //, %, divmod (),
pow (), **, <<, >>, &, ~, |)o XL [‘Z&WX“?“ZET%M’E%&KS‘Z%*BQE%* H A AR AR
Iﬁ‘lﬂﬁ}ﬁiﬁﬁi SN, SRFRK x - vy E, Hdy BAG rsub () FERIZEM—ANSEG], W
M x._ sub__ (y) i&[\] Notlmplemented BtV v.__rsub__ (%),

3XHM R RIS, 8 vEiR ] Not Implemented. HNERARAR R H H13E B A BV E50 SUR T, WA S
Bk None — R & i Ut P 28 el (e R ) A0 SRR

E‘: E-ﬁ*ﬁﬁ]%ﬂﬂ%ﬁ%{’ﬁ%&? ARAEIR [ ¥ - I__add__ () - RIS RS AR R, X SRR EA S8R
FHPJER
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TR =ICR) pow O AR __rpow__ () (B3RS & KL 52 2%) -

T WRA BRI e R — 128, Hax raRgefit 7 ﬁziﬁﬁﬁfiﬁ]‘ﬁ%, )i
TR ST 2R R AR SR I R A . it jﬂTﬁ:ﬁF?%@E%ﬁE%ﬂf‘ﬁ%@Eﬁ ZHAF

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.__dior__ (self, other)
X 287 R S B R AARIAE. (+=, —=, = /= //= %=, **=, <<=, 0=, 6=, 0=, =) X

BETTVE N Z SR EAT B B B (B self) ??LIEI?*ST% (%%TWWEUHFJMJ K self). ANRFEATT
YEARMEE X, MR8 R B AR AERE R 23 k. flan, Wi x BHA_ iadd () H¥E
A —A §QWH, M % += y?ﬁ%mﬂ: x = x.__iadd__(y). ®MELM x + v BRME—HFk
$x._add__(y) fly.__radd__(x). FEHEEIGFH T, ¥ REKE FECRAUNME IR (1
fag-augmented- asmgnment tuple-error), 1El JJ:[Q TR LB R B AR A g — N 2 R A

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

(

object.__invert__ (self)
P T AL —JCHARIZ I (-, +, abs () Hl ~)s
object.__complex___ (self)

object.__int__ (self)
object.__float__ (self)
T 33K 675 DASE IR N B B B complex (), int () Fl float () o K243 Bl — AN 2L A1 .

object.__index__ (self)
PR TT ¥R ASE I operator. index () DA Python 5 2 e RF 47 X G 0 o BEBOW 3119 37
A (B BUR WER bin (), hex () Fl oct () BR%D. FEAEM I ERNET AR T HEEAL.

WA ] — AR

SRR E X int float__ () Ml_complex__ () WIAHNAIHNEKEL int (), £loat ()
M complex () FFEIRK_ index ().

object.__round__ (self[, ndigits] )
object.__trunc__ (self)
object.__floor__ (self)
object.__ceil__ (self)
ﬁ%%ﬁﬁﬁ%%ifﬂWﬁuik round () PAMK math pR%{ trunc (), £loor () il ceil ( B%TH
ndigits 545 __round__ () 1y’ TH/RZ% X LETTIR IR Eﬁ%ﬁrémﬁxfﬁﬁwﬁjﬂ Integral (i
g int),
WR__int_ () W__index () ¥IRGOE XIMNEKE int O KEHRE__trunc_ ().
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3.3.9 with iE4) L T EESE

ETFLERER—NG, BENX TR T ch BRI B S a AT F R . R SCE PR AR AL T
AR H sz d it BR SCPABA T e . R with 1841 (FEwith 1% &) iR ), (H2Wa] DL
HIBEH BN ERMEH

R SCRE RS A ST VR R AR AR A AR 4 SRR S, BUE AR GCUR, S PHAT IR RY SC A

BT R LT USSR E L5 B, 1217 typecontextmanager

object.__enter__ (self)
BEALE B R R BBATI R 3. wit h iR H0E XA I AR EHE S as §A) 48 E 1 H
b, WERATIE .

object.__exit__ (self, exc_type, exc_value, traceback)
IR CHRE X R B T R S0 NS EEA T S8 TSGR R .. Wk BRI
MR, =ASHERR None.

WERERME T 8, HA BTSRRI (R e il ) . IR 0R W ELfE . RIS, 5
FEREAEIR O B IR T AR A 2

WHR__exit () HEAMRERGI KB STE, X HENRE.
S U
PEP 343 - ”with” i&4J) Python with {EHRIRTERIE . TRARS.

3.3.10 EHIRER LEPHLUBESH
A P 2R, BRAR AR A B B S8, BIITE MyClass S H I T
case MyClass (x, vy) MBHEIALN. BREMFSRENIRIR, Hb e LA __match_args__ JRYE.

object.__match_args___
RAL B AR — A el MU T B SR ), A BB AT
2%%3‘@%?&%?72%&, FHR __match_args__ HRIXE AR ST o SRR ILR PR SE A TR
MO o

26538, WR MyClass.__match_args__ H ("left", "center", "right") NEEFH case
MyClass (x, v) BZEMT case MyClass (left=x, center=y). igHEETSEHEELT /N
TEET _match_args__ ITRIEE WRFAIERTIEH, WEERABILEEEFE] K TypeError.

3.10 Fr R RE.
ZUL:
PEP 634 - 5L BRPLHC A % Python mat ch i/AJ LU .

3.3.11 /B FEERK

XFF s KL, RO IR R A A ] SUPRIEAE HoE ST X RIS i BEIE B 3R A
AEE SAEXT GREHI 7L o AT R A T RS &5 R H IR .

>>> 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()
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BOAT O 5 5 00 I AR T 4 45 S8 X G AE N Y BT A 0 RS & S BLAY JLS IR O 3k A__hash__ ()
M__repr__ (). WIRXLTTIRH XA RN THEMERDRE, WY EIENERIRE 5%
A VR IR 2 SR

>>> 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

PASE ATy AN IE B iU A A T — N2 R G0 7 i IRl eRIRE ", T AB I fE A R IR T
RIS G SE ) T AR b

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

True

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

BT T E S ST S TSR, RaH PR B B ME RS getattribute ()
Jrik, WE ARG C%:

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

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

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

PRI s(Geidgetattribute () HLEIAMERERS ARBR R OCfbhe it 1 8 iy 2], HATH 2
i %T*%ﬁiiﬂ%ﬁﬂiﬁ‘&ﬂa‘% RIEVE (R & must IbRBCEAEIN R A 5 LA IR A& — ot d ke &
KAEFA) -

3.4 thig
3.4.1 THEFUHR

awaitable SR EFSLIMT__await_ () Fi¥E. Masync def BREGRIE W WFERT 2 BRI EE 042 .

IR M A types.coroutine () B asyncio.coroutine () ZE1fi#§ 4 K25 1% [B] 1 generator
iterator WEMWJE T FIERERTE, HENHREIN __await_ (),
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object.__await__ (self)
WAIIGR Bl —A~iterator . 2445 F R sE Plawaitable 315, B, asyncio.Future SEH T UL EPA
Hawait FikA ML .

i AEFARN __await_ FrREHE NG LR R B S BAE TN IR G, ARk
ATTE Bawaitable MR FBPATHELRAY BRI (A1 asyncio) LIEFHE.

3.5 FrhR k.
S U
PEP 492 T ffA ¢ ] R0 2 B fE B

3.4.2 hHIEMER

WA2AT 2 @ Fawaitable X5 . IRERIAST R DAEIE I __await () FRIRAHEGRAS N YR,
RPATIR IS, B AT % stopIteration, MiZAHE value JEMURFAFHGREIE. WRMET]
KT5H, EXPORNGEHRL L. WEAN Y EIET | ZORPUEPEY stopIteration Fi.

IR EA T AR, NIRRT AR R E (B WA R E-A KB 7 k). 2, SHEK
A, MR AN BRSO

e 3.5.2 MR SR — MR — YO 5] % Runt imeError,

coroutine.send (value)
FAEBAR I IR HHAT . 2R value 2 None, HF 25X BUA Y THIE__awaic_ () Friglal &R #F
MR —3. Q2R value 5K None, BN B4 FEIMEERERITN send () k. HE5R
(AREff, stopIteration B2 HMRHE) K5 LY __await__ () iREMEHITERMSE A
[ o

coroutine.throw (value)

coroutine.throw (type[, value[, tmceback] ])
EMFENG R E RN .. WHERZRE FERIMEREMERA chrow () Jrik, WRAFE
VARG BN, SRR 5 . HE5R (GRIF{A, StopIteration g% )
e
EVRA T .

coroutine.close ()
WrE S WA ARSI A SR . WURIMERHR, B RITS FE R R E AR
Mclose () ik, WRAFAEZ . RFESHERHEST K GeneratorExit, (SR RIVE
HES. &5, WESPIRCHCERIAT, RIMEERARYE.

RN RIF BB, S DA EAC BRI AR R A Bl kP

3.4.3 FLiEME

FHEREWTMEHR __anext_ IFkH L.
A fEasyne for ifm P .
object.__aiter__ (self)

WAURIE—A> 7 i RERXR.

object.__anext__ (self)
W AR ] — A T Ao 2of R AR T — S5 R E. M R AE R Y% &

StopAsynclteration %R,

S A R — 7R B:
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class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

3.5 BRI
15 3.7 MUE G 78 Python 3.7 21, __aiter () WIPAIRIEI—A> 3T S 4525 ZIREGRIT N o7 ik K35,

M Python 3.7 FFUfy, __aiter () ARl — A 20 K AURR X G o % 1A AT: ] Al X G #5152
TypeError%ﬁﬁ%c

344 R L TXEERSE

FHEFTLERER L TFLERENF, BERBAH _aenter_ Fl__aexit_ JEPEFHNAT.
S bR UE AR W fEasyne with AP .

object.__aenter__ (self)

TEHE L ERUT __enter. (), UARIRGEELALRE—A> T F M3 %

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

R ERUT __exit_ (), (UHXHIRELARE]—A T F 425 £
S BT SCE BEER R — AR B

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

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

3.5 B HE.

&
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cHAPTER 4

HATIREY

4.1 BEHGN

Python £/ 32 H AURS ERAG ISR o RA SR ZGANER — D BICRIAT I —BE Python R 304, PATRLANAL)E
TR G B, REUATIZRE o 2 H A AR A AR . —NMIASE (fFAhn i A K
ISR BURME A i 04T SRR B TR SO ) R AU . — A a4 (Tad —c R IiTEfiRe
AT ER ) RN, MRS TR EN —n SEIE RS EGHA (B __main_
BEHY) BT R ARG (LB N B eval () Fl exec () WFRFERSEIRZRIGH.

RIPAE PAT IR BAST. — DSBS PE R ONTI) I e (OB T 58 BUS B BT A
Ak LA AT ARSI T o

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .
NIRRT E:
« REIEX S,
« FE,
o IREZRR,
o QERAE—NRE T I, WERFRRAFRY B 47
- for fE¥Rk,
- 1t as JGHIwith i), except TAJEEEABI IR H Y as KL,
— TESS RV E H A A

e import {&M],
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Bl from ... import * i import IEMSETATESF ARIBH A E AT, B THRLEDL T &
ZITKMA T XA REAERIR G BT .

del A HAR B E—Fhg0E  (BARHSEPRIE SO IR FRI8E ) -

%%Mﬁﬁ%A%ﬁ%ﬁi?%ﬁ@ﬁW%ﬁl%ﬁ@ﬁ*,ﬁ%ﬁi?ﬁﬂ%ﬁ(%%@%ﬁ%ﬁ@
Be).

WRAFRGELE— DS, MRS R &, BrARA N Anonlocal global, WIRAM
IPEAERR)Z G, W4 i, (BB ARG B ) A8 B By Jmy i As B SO R g e ) IR A B A — X
B R AP E S, M B R E

FEAERR Y SCAS R B4 PR i i DA 24 BRARAIT AL i S ST R % 40 BRI 40 2

4.2.2 ZERHIREIT

PR 33GE SCT — A B 4 FRE al WA AR AR b ST — AN Ryl As i, AR A A 5% AUhS
Beo WNRE AT RRB S H A WA S & SR B e 5 A A AU, BR AR A B
FASHRG I T EA R AR L E -

B AAARAEARS TRy, & d A& B MR R AT 0 — AR B AT UL i A X A 1
RS AP ZA B 7R3t

YDA, F5]K NameError 4. WIER Y HIVE SO R EVE A, Hzx&4FrdE 1
— AR ERAC R, T AR B R 1% 44 BRI A Ao o R 4 B R g (H, 251K UnboundLocalError
5. UnboundLocalError i NameError f{—PT2,

AR AR B N AT AR (7 B e 2 PRG0S B A, RS B Dy o 0 42 4 o ) {68 88 S 300 224 il
REEBAYTI o 24— FRAEHA IR B E AR e Py G s > R B R X SN2 AR B
Python it/ PR BTER I HALVF 44 FRO8 s A 5 AR AR R N AT A O . — MACRE BRI Joy A & mT ik
FEREA U HSCA P A AR IR E #RVE KA E - 175214 UnboundLocalError () FAQ 4% H ARIRBURBI .

Wk global A BAE— AR, DB X% 8D T 435 2 44 R IS B AR e A di o J= i 44 5 ) A
XHZAFRISERITI . A FRTEsR i 2 S i WOl 1d 42 Ry fi 4 23 10), il e 5 AU A S e
Mt 23], LA B 2SRRI builtins BRI A 2500 . & Rad 2 2R . IRARAEH
R EFEE SR, HERNEGSSNE. global FAWAINLIT B S E B o1 & FRAG 8 2 B -

global ifh5 [l — (U Bk b A FRI8E B A0 R I fE . WR—A~ B AR A e & AR dh oy —
7% global ifif1], Wiz H hAARBAHUE 2R,

o ocal i 2RI £ BRI 2 RO 612 B BT B S R B AR A
TATA A BRECVE b S AE R iR 5] & SyntaxError.

BRI ISR — R AR B3I . — A R B B 4 __main_ .

R ISR Rty exec () Ml eval O MISERAFMNT LT SCHRRIRTE L. 2858 SUZ W] REM
HE A PR T PATTE A o X L5 | BEOR 1R B A AR AT, 5h 2 ARAE TR G0 1) Jr i AL A A
EJaa R . 28 Ay 25 SO IR RI B Tl . e S A AR
PURRBIAEACAL A EASY RRETIARAUS R - X AT A i ks, PO ENT#
(11 PRV IS B« IR DA TR &

class A:
a = 42
b = list(a + i for i in range (10))
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4.23 AEHBATEFZREIMIT
CPython SBUAN Y : JiI PR V% M _ builtins_, PERBRE R TS OANY . JH P e A i
4 2 U 3 mpo e bui 1t ins HHIRBIEBOZBE R

5 — A AR B A POAT M O IR B L 44 2 ) SE B b R O A & R A 44 2 ) P R R 4 R
__builtins__ REFIH; KWigE—DF M — PR (TR —FEOLT &6 TBI 54 .
BOATOLT, H7E _main__ BRI, __builtins__ PR MWEMH builtins; HFEATfTH A
B, __builtins_ W builtins B 57U —4 514

424 5HEHMNRE
[T PR B 44 BRARATT 222 THEATI TS SR A o X TRk DA RAGHFFT B 42:

i =10

def f():
print (1)

i = 42

£

eval () Fl exec () BRECEA RS 58 BRI U7 AL SR AT 44 P o 44 B0 mT AETR ) 28 B9 R v 4 ) i
A AP RAT . B R R RATAN RAEROE W A A S, MR E SR A S exec ()
eval () BECH WIESHONRER R4 20 MR A EE - ayA 2w, WE S FBET
P

43 BE

S B BT PR R T 42 R DA (O Ak PR DR L S 2 R — b 5. S AR RIS D 21 1Y
(E F1A, BT AR A bl B AR SR e AT o 4 ) 33 A ) 2 e g e ke g A A e e
LS AN

Python f#Hr i 2 AERL M BZ AT B3 (BN TAE PR ) AYMEIRS] % 524 . Python 27 AT Aid
iraise iHAIBAMG| KE . RELHEZEL cry ... except IFFPRITER . %IEMI finally T
ARG R RN, B AR, R TSI Z AT K A S AR S AT

Python 55 IRAL BRI 2 “& k" BEAL: S abBRaR vl DAFR I A T A A @, FAESNZ Ak T, (=
BB HE R AR YOI IR B (Bl T2 BBt A A RS 7 B )

B R TERPUCHNS, RS R IARFRIET, SR IS BRI EEER. TCie@MFrE o,
EHESITHRR R EE, BRlE Y75 N systemExit MR,

SRl RIBIRAR R . except TRISARIGIL BRI RATESE: BRG] 52 B 1) 82 H B JE
A AEE AR o SEBRT AL PRAS I, THEAF A O S AR BRI AR L

MR SR HE A Python APT YA o HN A I BEAE Python TI-2% ZIH HRUAS I AN 28 25 455 b 5 A ol
AR, APLZRH BAE 2 AR s AT i) AR T o

TS Ay & o) N oy IRRRIHR DA Reraise i &) NTHIN radse iR .
U BB B T R AT 0 (R P PERE A B I B R T
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CHAPTER D

SNRS

—A~module ) Python 1% 3 it importing BEAE L REWS 15 17 75 — A BLH N RS . import BA) 2K
S AL R, BEARME— . importlib. import_module () DA N E Y
__import__ () ZFpRECH AT AR R A E S AL

import IFAIEEE TR Bl RITELMRAELER, SRS RHER SR E B 24 piff sk b i 24 75
import HAJMERRBAEGOE SOFXT __import_ () BB W AE YIS, __import__ ()
R [HE SN T IAT import IAIAFRIEE B . HZS Y import A T MRLARIESRIER 2 41
RE

X __import__ () BYELIEAAF AT R R DA S AE SR B I OB B A . e th ] ™ A s
BITER, BIANS ASCEAMEA P AT (14E sys .modules), Hfimport iR PATARIEERRIE.

Yimport EAIBHATS, PRUEFRINE _import_ () REXSBMM . HAL KGRI A RS RHLH
(BN importlib.import_module ()) Al BE&HEFFLSE _ import_ () A TNTH CHIMITT R
RSP AL o

W AMEHPT B AR, Python 218 R, WK A1 — 4 module X4 WAL E . WA
FREA PRI AT, W25k ModuleNotFoundError. 24 &R AN, Python 2508 %
T SREm R 48 2R A 8 4 PRI . 3K SR T DA A (8 FH 0 F T STl i) 2 R R DM CR 9 &
TE 3.3 UG ARG H AT LI PEP 302 Hi 8 — i BR2ZOK . AL BAEARAR AL

—BAS ARG sys.meta_path Z&EEHR. LA, WFEAEMA S ERN LR ERE LR (S
i, PEP 420),

5.1 importlib

importlib FIEBRE M T — N FEEA API Rk 53 ARG 4T X H. Bl U1 importlib.
import_module () $&fft THIHNER __import__ () HHERE. WA APL Ji R R A
Pliil. HEZHMITESE import 1ib IR,

%10, types.ModuleType.
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52 8

Python A7 —FEIHIT R, Fra Bl | T %260, Jib b /] Python, C ifje 5l AYTE = 553,
%Tﬁ%‘ﬁiﬂﬁ AL PRI FRIZ S5, Python if5I AT & AR .

PRATVME A MRS RGE R H %, FHEEHE U H R i 300F, AETA B A2 HU Ao T 5 1
ABEAR, PR B AR ZAA 25k B T30 RS O 1 7 (EBRARASORY, FRATTRFARSEGE XA H A1 3C
PFREE. SICMFRGE—HE, WldRREWITHL, U2 AR T —Brss, Enf A T4,

SRR A E AR A R AR, 15#5(|5F)?7ﬁ$%ﬁ%%‘|3z5@ IR DRP Sy HE R/ N:
B, R, (ETHEA __path_ JBIERBEE SRR

A B A T2 7. TEA S HLOE AR50, '3 Python F 47 £ J& 1 U5 ) 1A — 5. A
BARATRES A — 40 email B, EXNEHF AN email .mime T RALIZ TRHHHAA

email.mime.text T4,

521 B8

Python & L7 AR AL, FALEL Flar &2 L. WA GRIMIAL, EN11E Python 3.2 K ZHi

FOATE. FMEEFA—MIE __init_ .py ARSI, Y—HREgTFAR, X

__init__.py XS BSHBEET, BIrE XPXRSBBE Rz S MRl AR, __init .

iy ijFﬁI PARL S 5 AR H A B o T 60 5 1) Python ACTEAR IR AURS, Python REFERLHAS T A g H i
A S o

B, AR SXERGA R E LT — B2 parent A=At

parent/

__init__ .py
one/

__init__ .py
two/

__init_ .py
three/

__init__ .py

5 A parent.one FfaRHNFT parent/__init_ .py fll parent/one/__init__ .py. J5Z5
A parent.two B parent.three N2 5444 T parent /two/__init__ .py Ml parent/three/
__init__ .py.

522 HETEE

iy 2 L th 2 A0 0 MY, BRI R ARG I — AT AAERI AT RRAL TS RGBS [l 7
B wRor ] REALT zip OO R4S L, i3 Python 7S AJUITE] AT ASR SR B HAA Ty . i 4% 25 8] (9
A—E X HER Y EI S RGEFHINGR . BN TR To SRR 1 R U .

v 2 ) __path_ JEPEAGE @RS 1002 6 E AR AR A, AR AR AR (5
ﬁfm;q&@m sys.path) BZAEMAE, XA RIAEILE AT — U AKX B ST X
PANIUE S

WA EEA parent/__init_ .py X, Ehr L, FESAERIEN K LA parent HIE,
HANERH AR it fit. I parent /one WA B A —E 5 parent /two AH4F. FEIX AP i
T, Python R HTHZL ¥ parent WAIE MR, LIELEASGEL TN BT A

73S PEP 420 ik fiy 44 25 [0 G A RS s o
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53 #%

TR ER, Python FF B A (S EF M, MFUFTHE REMEERAZEN) WL L %
o WAMATLAKH import RIS E, sF Kk HE% importlib. import_module () 5§
__import__ () REIIEZ.

WAFRSES ARSI B, BWn] U M — DB i S5 6 4%, filln foo.bar.
baz. fEXMEH T, Python &8¢zl G A foo, RIGRE foo.bar, HJGE foo.bar.baz, NHE XL
SRR —A R, HR45| % ModuleNotFoundError,

5.3.1 EREE

TEF A RZYE e A )T 2 sys . .modules. XML B 25472 Wil S AN I RS/
(R FEH A AR) . IR Z A foo.bar.baz, N sys.modules ¥f,% foo, foo.bar
foo.bar.baz % H. MAHEIEMEMHNM BT,

AW, 2FE sys.modules BARBIRAFR, AHFAENIHKRHOE S T2 S ARR, S A
SEMl. RN, WIRME N None, M£5[% ModuleNotFoundError, QIRLAFHRERIAFR, Python
REAREEAR AR

sys.modules @[ G, MR REASBEIA CHR B (PR HABB R ENTIH), |
B ABHN A4 H TR, 330 Python 7E MR AR B R ar 45 800 T DAIR{E A None
s T — IR EASYZE ModuleNotFoundError ,

/NG, O UIRARIERA XA B R T, FIRHE AR sys .modules FHIZAFAH,
ORGSR LA FREASEERE, RIS P IMRARAS GfF R A [l —4~. ML, importlib.reload()
FFEEH B =AM, I ] B i BRI A TR R A AU R BB ) AR AR Y 2

5.3.2 ELIRF0INE; 2R

WRAEE A ARRIBIRAE sys .modules $AZ], WILRF AV A Python (5 A MM AZE SR AN BRI .
WP AR S PSS B, B & 4R 25 o2 25 . AR AR AT 55 SR i 2 75 R O I L I i) S m 4% 3]
gﬁ%%ﬂ@ffﬁﬂ%o [F] IR S B P2 X RAR R 7\ 35— E N ITER € BRI 20T 5 AR 22k [0 5

Python {55 T ZABRIA B FRAF AT AR 55— Q0] 5 (00 Y BARHL 58 AN HIHE Qi) 22 LR G5 A5
B A BRINE AR AR import path PRI, import path J&—ANH SUE R G AR K zip SO LAV B
o BT AP N R @ AR, GIanH URL 5@ i 95 .

MR AR, IR DUIMAKT 2 35 DAY FRASTHE 2% () B A4 F e

ARSI A EIE MBS . AR ENTRER BT E A ARAIRER SR o] —A> RS AL, XX S
AR RAG R B, B528- 2 AP TAE M AR 6 o

PATR A5l 1A A ARAR AN BRAS WU S 2 AT, AR AR AR A B MR Y B ok i
AL -

TE 3.4 R AEZ [l Python A, A4k BRI ho 2 25, BUAEE AT LR [ BEH AR, Ho
ety MEARAAE R ARG, HOHRAES A g
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

TUHTAE S AR R IO T, ST H M S A RE R R K2k, {2 sys .modules ZAFA KRS
XAVFICH THEE sys.path i, RETHBGE RN ER. S0 TN 2l sys . meta_path
BB AR AR X 4, BRI Brid.

PR TRAN sys.path (8 package.__path_) {RRH—H, FEBEIE NI R HAEIR
MR - S ABARE TR 17 sys . path_hooks IRMFTATRIA IR, BAKWT Bk,

5.3.4 THEE

MG EAMBIBIRAE sys .modules I AFIE), Python S EH R sys.meta_path, HAPaEITH
RAEIRASRI G IR o X BEATFR 2812 0 1 2 18 AR S B AT 75 HE W] b BZ A AR A . TRk AR A 4k
ARSI N find_spec () YE, I EEZ=ASE: 2. S AMBEME RS (i), Jt
BEAD A HAN AT (50 A ] SRS SR A A2 B S 1 R AL FELER 8 44 PR BB

USRI A A A I i) Ak PR E A RIS, BRI ] — TR G WS E A REAL B4 BRI
BB, 23R E None, HIR sys.meta_path AbFIEAREFIAS R AR A AR I YIRS 5, WERF5] %
ModuleNotFoundError, {LMHAMMMT| % F o Bk LR, Hlor e AdR.

TUHEARET AR find_spec () HYERAWTAEP B =138 B MRS ARG 52 R EZL K, B
4N foo.bar.baz. -SRI RMIHMBESE . X T s 2083, 5 " A~3%0Ch None,
{EX T FRRE T, BN SECN M __path_ J@MEME. WRMNA __path__ JBMETCEDIN,
Fi5] % ModuleNotFoundError. 5= NSEE—MRHAIE NG ME B IR A RS . SAR
SN TEE NI E L A—A> BBk,

T BAS T AT K AT A W I Toi 4 o B, AR il I B i R 2 A7, WIS A foo.bar.baz
FHE EPATIE T A, TR T EE R (pf) FIH mpf. find_spec ("foo", None, None).
TERA foo ZJ5, foo.bar ¥i@dsE R FICKERFA, M mpf.find_spec("foo.bar",
foo.__path_ , None), —H foo.bar BJHFA, Ha—%M ) FHJEH mpf. find_spec ("foo.
bar.baz", foo.bar._ path_ , None),

ALEITHAR AR USRI A . 2438 None DASMNIF RN =S HAEARS, XEFALFE 2

& [A] None,

Python [JERIA sys.meta_path B =Focktedifids, —AhIEAIT S A BRI, —FhE a5
AUREEHR , 30A — PP REE Q] 5 AR B import path IR (Bllpath based finder) .

1E 3.4 MG JUk e Bk g i £ind_spec () J{ABMUT find_module (), JEHEICI, EFFYELSE
AL, SAVEX S AR AR LI £ind_spec () WZ=ifEHE.

e 310 R ARSI find_module () MAERSE| A ImportWarning.,

5.4 g

MR RREI, ANLRPRAE N HZ R (] (P SR maeas) . NS AR
B P A A T R A T B P

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

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

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

if spec.loader is None:

Q)
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# unsupported
raise ImportError

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

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

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

THER AT Ay
© WERAE sys.modules PFFEREARIIBIBNT S, PARIESTLKFHIR]

o TEMEAR AT Z 17, SARPSGAEAET sys .modules Hro X— SR CHE, PAIZEHAAD
ATRE (B Eekiadt) SAEE & FUCRHERME] sys . modules AIR; IEFERINE IR B TCHRIE
VRN 5 L N I 2 2
o QNSRBI MR - RRIN R W AR - R sys .modules FRERR. BT EAFAET
sys.modules ZZAFMIMIHE, DASARATAE R PEHr 52 mige o ek s R BAEZ A7 . X HE
BB, J5H RPN R MR R B FE sys .modules Hi.
o TERRHLANE SEER R AT Z 1, FANLG S BEE T AR A EE (FE LT A B O A0S Ay
“_init_module_attrs” ), H#EZS W G 4385
o BT RIS BT Z , ARSI IAPRHE e i 2 250 . AT S ST RS IR, dinE
AUE BT N A
« AEDALIEL I QA 5184 exee_module() HYBIIF A HLAEHE S A SR
TE 34 RHE M SARFCEEE T IMESE LR TE. XLEFEPAHI 2 H importlib.abe.
Loader.load_module () JFF{ERIMATH.

5.4.1 hn#;2E

PR B g 4R G OC B 0 2R oh BB B Bk AT, S AMLHI ] importlib.abc.Loader.
exec_module () FEHEA—NSERIMATHINT S . M exec_module () & 7] 44T fa] BT K 1%
TNz AR DA R 51 R
o AUSRARELE— Python Bl (kN EACBE S IMER DY TR ), MEk s iz e f) 4 R4 s
[] (module.__dict__) FHATHHAGLEAD
o QEARMEES TEPU TR E R, B W% K InportError, ANITE exec_module () HH5] &1
Ay HoAth S 9l 1% 9%
EUZEN T, BB AIN A LR R4 5 RSN T find_spec () JyiEFHR AN iA% U RH
H skl self.

* importlib SEHLEG B TR M. i ZBATE sys . modules "HEERMBIHA FRF BRI G2 . XA =i 11 H 5% i J2
FARBIRATGETE sys .modules PR A LS. @ T RASINREETTH, ARIERETEH AL Python SEBLARRAEM .
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FEHM R 2 7] AP B 5L create_module () FIEFEMEI R QB & . B2 NS5, 1
REHHAR UEEE , 3% m A e I 2 A ] . create_module () ANETFRHN S ik EE
falJE . AnRBIHGR ] None, S AMLEINE A7 B8 HiHH

3.4 FTgE: M#E#s) create_module () Jrik,

TE 3.4 UE Y load_module () HiEM exec_module () Bk, S AMLE] SR Br g B ST
fEHRAE -

NTESIE MBS, FAVLGSHH S AN load_module () F¥E, WHREGFEHLFAREAE
S exec_module () » {HE, load_module () MEFHM, Nzkss iz ML exec_module () »

B T HATIIRZ A, Load_module () Jrikme A SE Bl B SCRIIAR) A RESUIM AN RE . B AR 7] B KR 1 73
RIE, HFiA— LM E:

« W sys.modules WAEFEFE & 24 FRIIBEHNT G, MR LA H CAAERBE.  (FN
importlib.reload () K ILIEIEW LAE. ) WRZL KB AFAET sys.modules H1, il
AR AP E I A sys .modules.

o TEMBERPATHHABD Z 1T, B 2 AAFAET sys .modules Z A, AR IRTCHREBIH S UOMEK .

o ASRMERNL, MBS DARSERALMECTIMAZF] sys.modules HRELEL, HELI (LB LRI
BRI, FFTR BRI iz B 5 iy .

7E 35 R W B 24 exec_module() B E X fH create_module() XK & X B ¥ 5| &

DeprecationWarning,
TE 3.6 U P 24 exec_module () B X1H create_module () FEXI¥E| % ImportError,
IE 3.10 fREE: il load_module () ¥3| &k ImportWarning,

5.4.2 FEIR

AL EALH] (B4 import1ib APL import J import-from iBAJEkH NER __import__ ()l
AN AR, AR iy 44 25 1) R SR — AN AR R T R 485 . Bltn, WRA spam H—ANT
Witk foo, MIFES A spam. foo ZJ5, spam FFEA—A4EEFIA N T foo @M. RUIBAESR W
N SRS

spam/
__init__ .py
foo.py

HHH spam/__init__.py HHUTFIATHNE:

from .foo import Foo

IR AT AREDAFHE £oo Fl Foo A FREPEIRME] spam b

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

22 HE 38 5 17) Python S FR45E RN, X ERAKTRES S AR, HELRE LS ARG A HARE.
1R AN B — E B W RARAE sys.modules | 'spam'] fl sys.modules['spam. foo'] (FlFE_FiR
FAZ R, W5 E A s HTE B foo JETE.
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5.4.3 ERIBIRA

SFAMUHIAE S A ) 2l A A MR Z A5 S, R maEzml. K285 B2 prA Kb M
(. BB UL I H R 2T RO B 2 3 AR AR L

FE S SR8 RS UL 0] PR RASHE S ARG AL Z (L3, 1 ANTE B BB s AR Ui B G A5 2 Al
PATRLRAY N AR 2 (8] SR E ) —mie, BV ANRPATIER AR, FEBcA A%
T LR X2 B DA

B R U B & VR R X G i) __spec_ JRIERFAN A IF. A7 KRB EHLA B TEAN N 23 S Y

ModuleSpec,

3.4 BRI

5.4.4 SAERMEHREY

TN S AL EY ] AR ER Y MRS LT IR R X L JE e, AR N B g A TR B iy
T
name___
__name__ JREHEUIPBABIRA ERRE LR WA RAE T ARG HME— AR R
__loader__
__loader_ @RI N FARGAE M BAIRI (IR x 5. XEZRMTANE, H
WAl RN N E: L I EE, B APRBOC IS N 2048 1) B -
__package___
Ry __package  JBIEMAGE . HPUELI—F47H, (ARPAS __name_ HUHHAY
Ho MBHOEN), H_package (AN AH __name_ {H. MBERARGN, T He
JRRME __package  WIRBCHE TR, X T RN VZ RO M4 . B2 R S
PEP 366.
BRI __name_ PRy FRHIH R BN A, MK E LI PEP 366, HUME 5
__spec__.parent AAMRFIIHE.

FE 3.6 RN _ package_ Fi#l5 _ spec_ .parent HAMHEIHIHE.

__spec___
__spec__ JRHEMIBENTE T AR ZLAE HT BB BT . XF __spec_ WY IERAAEE RF A I}
VER T AEAF 25 8 s B0 nds e e ik . ME—MIBIANE _main__, HHH) __spec_ S &if
JUTF & A None.

Y4 _ package_ KE XK, __spec__.parent & H/EMRI.
3.4 R EE.
TE 3.6 UM 24 __package_ K& X}, __spec_ .parent &% HERERII.

__path__
WEARBTH R, (RS IEME I 2 M4 25 0) , WS SRR __path_ J&Mk. @
AR BTG, (AR __path_ EAFPHRALANATLOZS . W __path_ KR4S,
MIFEE AT E MR PR . A% __path_ 1F X 205 0/4E T X 4.
ANREWBIANZHA __path__ Jg.

__file__

__cached__
__file_ RMIPEW. WIRBLE, BRIERELAN T . FARG A A EAE B TR R X
IPACE __file (BANAEHR R IR o
WEREE T __file_ , WHMWPAFKE _ cached_ J@Mk, JHEHBUELAHRIFRAMRE (HnF

TR SCHE) FREm S . BEE BRI SOR S CAFTE s IR AR T DATR] B ) B %A O 136 S
& (S PEP 3147).
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YRWE _ file BHBWPARE __cached_ . {Hi&, MM RBAME, KA, s
i) __file_ Fl/of __cached_ . PHBLUNR—ANIN#ES ] DA RAE AR HE 2 A BE A S
g, RPN S 2SS

5.4.5 module.__path__

WRPEESC, WR—AEREA __path_ JEME, El2t.

W __path__ JBHESTES A TAIMRIGE N . TERANHNE, ERIHEES sys.path HAA,
HITE S AMIE f fit— MR R A S B2, __path_ W@iH X sys.path ZEIHLZRH.

__path__ AR TFAFER AR A A BT S, HE WA PUAES . AERT sys .path BRI [EAEE T
fH __path__, JfH sys.path_hooks (JI.'F30) &FE# I __path_ BIEEE#],

W __init__.py XA PABCESCE S A __path_ @ik, 1 HXZTE PEP 420 Z 1S By 44
SRR IRT X, B PEP 420 51 A, v 25 A A B 2R U __path B AURSHY
_init__.py XM SANLGIS HE b S RA RIS E __path_

5.4.6 &EIRHY repr

ARATEOL T, S iBRRER B — A n] Y repr, (HJ2 4] AMKHE LRI @ P i, AR i MR A o
B S CHAE SR G repr.

WARETE HAT spec (__spec_ ), S AMUGPRFE8 H © oA B> repro Q0 AR SR I 3R AN F spec, A
ARG AL ) 2R RT S Bk IAE— 1 BRIA repr. BRI HT ] module. __name_, module.
_ file_ PAJ¢module._ loader__ fEH repr Wik A , FHRHEA R IE BB

AT 2 B )t 0 L
© AURBLRAA __spec_ @M, HARHKE S B 0K A B repro HA ) B9 8 4 name”,

“loader”, origin” #{1”has_location” 254,
o WERBRAAR __file @M, XSWHIEREL repr —EB4)
o MRBIHEA _ file  {HEA _ loader_ HHUEA N None, NN E$H) repr 234 HAFERIH
repr f]—#B53 .
o WTHAWKE I, AHE repr I B __name_ .
TE 3.4 MUHE M : loader .module_repr () E5M, SANLEI B G HIAHBUAE 5 BH A2 BBEERL repr .
AT W JEAEZS Python 3.3, AR AR E LT module_repr () ik, WALl EdMA L2 mist
W2 VR A R repr. (HIYERM AT

1E 3.10 JRE M X module_repr () R MAESTEZAM AR __spec_ EHZ FHEREZR
_ file ZHIKXA. module_repr () W ESTE Python 3.12 Hi{& ],

54.7 EZEFTHHEEY

1E Python M .pyc SUPFIMERE ZA7 P2 /I, EX &S S i oy BICHFTA M. BOA
THOLT, Python Ml TE I S5 AZEAT SC A BRAF IR ST S B A8 SO T ORI R N S — o AEIBA T
FARG A O A7 S A ORATF B TR AN IR S ) T CRC i s X AT A R

Python th, 3 Ff “ET WA " B A3, BIORAFIE SO NS WS A (BT AN 2 HOT 8 . AFAE AP T
A pye UM R dRUMARR A AL X TR AR TSR . pye UM, Python 233 idh SK G A YR SC
A4 55 S0 A (5 G2 A7 ST T B S A (B KT R 2 G A7 5 o R A TR I A T 2 A S
B 2 2R3, Python 2 F BT A2 U B A — AN H kG A BU B TS A M A7 30k W T AR AR .pye X
1, HEHAATE Python & BN E A7 SCIFE R MEE T A 1 . pyc SUHARCERAT A vl i i
—-check-hash-based-pycs JEIR K EZH .

%E 3.7 R SN T RET A - pyc 3. FEBLZ T, Python RUSZHRREET I [F] BOR A 2 T RS S AT Y
Rtk
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5.5 BT HBENEHRS

TEZ HIE 2847 I, Python w7 JLFRERARY G AR At ds . Ho 2 —Jepath based finder (PathFinder), &
SWRUG 25 A BIRMimport path. F B HIRE— DT RRERALE.

BT HAR AR A S AR I T A B P AR H SRR B RIS
TE A Ak R E ST BR AT R AR A H AR RS

BINIS I A H A R AR S & LB T SO R G A R e i g e S, AT AL B 22 Rk S 28 AL
Python 15 (. py 3C), Python #4555 (. pyc SCHR) PAREEEE (10 . so UM ZEARIEEH zipimport
W ST R, BRIARRAS A H A IR ASA BEALHE A % B zip SCHH IR SC-2 A,

RS H AR AR T S R G AL . BATAT ARG ) URL. B e A i) sl ol DA F 40 R i AR Ar] At 5
o

BT HARA A R AR AL TSN RIS LA RS R E i AT R AR S H B2 AL, i, ASRAR
MM 4 URL JEARAEA H , ARA] DA S — D SC L HTTP 15 SFEM 45 LA RBERI 1. XA
F (AREAIXEG) 240 8] SCR R i Wil path entry finder , VAT RPI—4> % I EIRR A M4
BRI A A o

e AR B T £ R EX—ARE, FHilidmera path finder fpath entry finder Wi ARIE
KA AT, XPIFPSRAL AR AR AR AL, SRR, HAE S AR AR 7 Kzt
(HRBE)— SR BLCE TR A 22 2 . AR, THEERSER TS AR, 8
#fl sys.meta_path .

MEZT, B H E RGeS M E RO B TR kA K By, Sk b, APRFTEM
sys.meta_path BERET BN IR, HASH MRS ARG PIGERA .

5.5.1 BEFEEKS

path based finder 2 5T BRI IL parh entry “FAFHRAEE (L ERY Python BUERAEL . ZHHAERKH BT
TRER XM RG PR, (HENFALZRT L.

VER—RhoEstetidhds, parh based finder SCBL Y ESCHEIAR) £ind_spec () PY, HEEEXIATFT
—LEETINE T, TR R E R AN Mimport path ZEARANINEL -

B =SB Hpath based finder, sys .path, sys.path_hooks il sys.path_importer_cache Jif{fi
Mo AXRN __path__ BHEWSHAEH . EAERME T H T & fl S APLHIR s 2.

sys.path @& —MEALBIRFI A RAVE W FA SR BV EH PYTHONPATH MFEASH AR Z
Fh AR 22 NS BN B . sys . path £ H TR EM AR SR G EY H 5% zip SCHRIHADL
AT RBHPEAE “NIE” (B0 site i), Bl URL si8dis e AT 145 . 7€ sys.path H HAEH
I)%?fv’f%%ﬂ?ﬁ?%; JT A A BB 0 20 . TR S H T B gt B v4 12 A B AR Ok
T -

path based finder jg&—Fhmeta path finder, P 5 AALH] £ 8 8 98 b SCHE AR B9 BT B AR B A 3R 481
find_spec () F¥EFRBBhimport path 2, 243ih] find_spec () £ A path SN, BER2—0]
T FAFER Y Rl R T S AR __path_ J@PE. W15 path 2404 None,
XFRE A EHBFA, K2 sys.path,

ETEBANERSSERERBETHEANKH, I B8 REE &5 5424 B XN fpath entry
finder (PathEntryFinder), [H WX Fh#E/E T fEMRFE R IR (Bl W RSH stat () HH I,
HTBENERMSER D EARG AL H MG B B L H AR XPNREFAE sys.
path_importer_cache (REUILAE, (HIXALBAF I PRAFHLIT) &2 gk 2 X G 1 AR BR Frimporter X
%) WX PR, W path entry S E Wpath entry finder IR FESAE R PR BT K. HPRESAT
}ég ?ﬂﬂﬂM sys.path_importer_cache BIRZE(FHH , PABRMGIET BN A RS FIRIITIERE

IRBARF A A FET AT, BTN ERRSIEN sys.path_hooks FRYEANHPHN G, Xt
WHIRP AR R AT MHHSWE S8, WERRNEEAH . B TRAX SRR

SYE R, A HELE sys.path_importer_cache H#kF| imp.NullImporter HISEBil, HISCRER LAY i 1
None HE. 112 I portingpythoncode .,
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W] A PHES 1245 H Wpath entry finder, 8525 % ImportError. T HEAMERISE N InportError 3k
FIR T ICEAR BN S path entry MR W path entry finder . %575 4% Z Mg H AR SE A Timport path (kA
BTN E R ST XS PR RS 8 TUeE  (FInmT AR U RS
P giS UTF-8 st B iy ), WERE T IS8, BN%5| K ImportError,

N sys.path_hooks ECLE R AG IR [l path entry finder, WETF AR LIS find_spec () F
RAE sys.path_importer_cache FIfEA None (FE/R IR 5 H A NV e #) H1& ] None,
R tmeta path finder FoFFR BN AL o

IR sys.path_hooks FHFApath entry hook ] JE XS W& [EME & — A path entry finder, WPAR P
W ) B R K — B RS UL, AR MBS B i A

YEi TAEHSE - B — N2 EZRFBEER - AT sys.path PO HMAHKA AF. HE, W
REIYH TAEHSEAAE, M sys.path_importer_cache TASLEHULMME. HIK, BAH
Pt % S 1] TAE H R EH T2 E K. £ =, B sys.path_importer_cache Fifii H It
importlib.machinery.PathFinder. find_spec () iR B #IEEE 2P 24wl TA/EH = dE
.

5.5.2 BRIEFZEHEHKEHN

RT CEBEIRCHIRR F A, Woh T 44 S AR AL R A, AR A H AR AR e I
find_spec () ¥

find_spec () HZMWNSE, MEGF ARSI ERIRE X TR, AL (ATEER)) HAR#iE, £ind_spec ()
IR MSEH ) 52 AT B RS DL o XSRS TR B3 gy G (A —BI5h).

N7 T S AL AR R R U] R — A 4 & [Elportion,  B% 1R A H A KR A 2
*R”submodule_search_locations” {5k —ANM & %54 5 2

TE 3.4 UHEM: find_spec () BT find_loader () fl find_module (), FMEMELECFH, H
£&FE £ind_spec () A& BT .

BRI B AR A5 H AL 4RA5 1T BE 2 LR AN B 57 I P Y — D BCA 5B £ind_spec () » APREFI)
JaAAE, XN ePEEZ. Hid, WRAERHERHERS LEH T find_spec (), XM
IR s S

find_loader () % — 18, MES AMBRKERRESLF. find_loader () i&[H—/ 2 Ju4l,
AP B — IR A 11 55 2 fv 44 25 ] portion

AT G HRAEHAME AL, F 2 BE4H RS0 R T oA AR L E s
find_module () F¥k. (HREEEZHELS find_module () FEMIHHLANSWH path 35 (B
IR R E Sk B XA TR TR R 4 R E )

R4 HELAN find_module () FECFHFH, BENEN RIS B B R N6 45 23 8 AL
. WM £ind_loader () fll find_module () [FBAFET ML B AT, ARG L ZH
H find_loader () MAEE find_module ().

FE 310 JREM: ARG find_module () #l find_loader () ¥ 3|k ImportWarning,

5.6 BHiirESARSE

BB S ARG S FEVLHE RSB sys .meta_path BERVAAZ, | FFHSEEEN A Ut
(RN

— AN AT I 7 AR U AR T TR A I AT R TS S W DT SN R GE I H A AP, IR 4 B 4 N B Y
__import_ () PELATAREMLAS 1. X PhECIG A DATERERZ G Fazs i, RIDRAE RSB g il 2 &
NG ERPR

APPSR (A TeB e EA— T ASLER (A2 e IR HEF A RS ), Kl Hi%

M find_spec () 3|k ModuleNotFoundError JMIFiR A None ¥R T . REGEFRICHEEZR
N MgREE, G|k RE W o B2 R
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5.7 BHEMEA

XA RIS . — DA T FR N S AN BIEIT G . IS 2 HI 285 2R X Y i
W EFERHN A, PRS2 RN RS E . B, SE AT REi:

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage2/
__init__ .py
moduleZ.py

moduleA.py

NERAE subpackagel /moduleX.py ib4& subpackagel/__init_ .py ¥, A FSAEREERN:

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

Yt P AR PAME A import <> B from <> import <> ¥k, (HAIXTSANLRRM S —FIE; H
PR D PR A T

’import XXX .YYY.ZZZ

W23t xxx . vyy. 222 fERA RA, (H.moduleY RN — M ERUMFRIBA.

5.8 X _ main__ fJ45%EIN

Xt Python e ARGEANE __main_ BiBUE—MEFIRIGOL. IRUME S —% WA, __main_ FiBR
SEAERERS RS BRI BRI, 5 sys Rl builtins RIEM. HE, SIWEARRE, EIHFAEHEIH
PN ER . KRN __main_ WHIAR MR T SCROBT AL A T ARRE s BT FRT AT IR A A A 0T

5.8.1 _ main__._spec__

M __main_ WAIIAMLINTT, _main__._ spec_ SPUIREAMVIHEGZ None.

24 Python [fffill —m BEHHBNN, __spec_ SPBMAHNAIRBA W BIAE N, __spec_ BAHE
_main_ BHAERPATEAHR, zip XAFEHE sys . path & H i NI BIRHTE.

15 AW _main_.__spec_ &t None, BN THI _main_ mRAMALH S
BRI 1z

o RHBPIR

* —c ik

o M stdin 1517

o BRI s T

TEERAERG— 0L _main__ . spec_ FUEN None, BPAESCIEMEIAR BT AV A—AMEEHR
BT WARAHEEE  main_ PRTTEEEARL, WM -m IFR.
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BEFFAMERAE __main_ XY F—ARRABIRHE __main_ . spec_ BMINVHIBIER, EA]
PSR R e, X TATSSE: ] if __name_ == "__main_ ": fRIRAIHIN
PPN AR R E _ main_ Air 4% %3 A1 03 ) S AR T

5.9 &E 3k

FALH A Python A= 2 H) 2 4 B & A TARKINAE L. JEARAT AL ] SR AT A RY, (HAEIR S %
SR Z JEVFZ AR E B

JRUGHY sys.meta_path ARG L PEP 302, JSEERIY LI PEP 420,

PEP 420 4 Python 3.3 8| A T4 % % 4 &, PEP 420 3£ 8| A T find_loader () ¥ il 1K
find_module () L.

PEP 366 fiiit 7 Hiilit) __package__ @M, HTAERH A R FA.

PEP 328 5| A T 4 f B XX A, HWIRIEH T _name__ 5 X, % H PEP 366} __package__
ARG i o

PEP 338 5 AR A AT .

PEP 451 7£ spec TR AN T XGRS AMRERIE R . BRI  RARHERTTHER AL M A
P X LRl R VF 7 ARG A — L8 APT S A R R A 2 i — S8 vk

giE
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

TR TEARSEAESETH, SN BNF AR R R IR A @A . 2 CGEFECHT)
AN EA I T B

name .= othername

HHEASHESL, WXMERN name #EiE¥E 5 othername fH[H.

6.1 EARER

YR RN ARIBFAFR A P T BIES B ol R AL, XN E
BRI AAFSEBOR A T s ey 5

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

SCLELR R A TR E B AT (B, PR % B EAN A HSE0) -« 7 RUAUE SCEATA
CHARAT N -

6.2 &%

IR FRFR I RREAEOTR . @ AR TSR T EE. AR S . i S e S e
ML ATEEE BRSO T TR RTE A

identifier | literal | enclosure
parenth_form | 1list_display | dict_display | set_display
| generator_expression | yield_atom

atom
enclosure
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6.2.1 #RIAFF (BHR)

YER R B FRIR S U AR . TESF AT A Fe st 5 — 47 TIRHORE & L, VARG & 54902 $REUE
PRUEASE i =

YA TR E B AR, RHZJR T oRAERHR B XS . Y424 FRAR L E T, 220 HoRER 5 &
NameError {4 .

RAT Rt 4 SCAS B A BRSSO I — AR iR A AP AN 3 2 N R T35 I BAS A A~ Bl
Z T RIS R, ESWIURIZERN AR 6k, FA AR A B 2 sk i h—ME K e .
AR SIS, BEBRTTLP R R HAEA TR —A FRIZ. filan, HIME—N4 K Ham Y2
FIAR RS __spam @Ml _Ham__spam. XAV FARIRAT BT 0 AOAH A0 . QSR 5 1)
SRR (T 255 NFAF), PTRE AR HARSCEUE WT . R R RIZRAIAL, WA &3k T
i,

6.2.2 FHEI(A

Python SCRFFAFHRAIF A7 FHIE, AR URREC 77 If f:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IESRAE R IR B — AR E IO BB R (FAFRR . A BB PR 280 - XTI R
FIRERL (%) BRI, AT REAIEUE. TEES T @i,

JIA S TMEARAS BT AT AR IR, R O AR IR BB AR AL S PR {EL . 22O B A [ MEL A T
(SR (R R AEAERE T SCRRIAR RO R R AR AL ) AT REASEIAR R X 5 32 A AR R A R %
o

6.2.3 FHEIESHIHX
7 [ 45 S I 2R S HE 5 ] ek U &

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

A7 355 B B I FRFR %2R BRI EREATR PG . RS R 20— e, Ea™
A—Aocdl; BN, B RN R I Y Rk

— RN N AR RIFE SR A — R TC A G T ICdR A AR, BRI - AR ] A R
W) (R B 25 e 47 A X 5 m] REAH R AT BB ] )

TR CA AR i B S, PR AR SR EART . PIOMTOL R 2], XSS
B - AAVHERIRR M AT 55107 257 2 FECL, IS WA A S RICIR B3k .

(K

6.24 JIxR. KRESFHANETR

BT HIHIIF . AT, Python UL T 4% “SUR” HORIRAE, AL A AP
o R U R
« BRI AR SRR, B 45 X

LS SR KNI AR
comprehension := assignment_expression comp_for
comp_for = ["async"] "for" target_list "in" or_test [comp_iter]
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comp_iter = comp_for | comp_1if
comp_if = "if" or_test [comp_iter]

AL AR AR I R DA for THIAREANSIH LA~ for B 1 £ TA]. FEXFPE
R, B e A U for B 1E TR — DB, MNERLRINFRE, K5
BRI f AR AR B0 2k A TR A LA AE— A IE

Ak, BT /il for TAIRTNEAFAN, SIS — R EM AT . XA
PRIBRES H RS IRI A AR A & g B OMNZ IR .

I/EAH for FAIPRIAIENRFIEA S HIRALINZE RSP HORE, REEN— DS ERE AT
REMVERE. 520 for TRIDASIRAM for F/a) AR TR BEA (N BEAESNZVE S Pl ok AH
HEATA] BEHO T M ZE M AN R P AR, I [x*y for x in range(10) for y in

range (x, x+10)1],

AT HRRES SR AR S N RBEMmP AR, ERIREEHERNE IR yield fl yield
from FiEF,

M Python 3.6 JT1f, Frasync def HREF W LAFEH async for F4) 3k 1% fRasynchronous iterator. 1r
async def BREUH A EME S0 UE S AEFT Sk R IB ML for 8 async for ¥4), AR S
HHMY) for B async for FA), MHJREMiIH awaic Rk, WR—MESFHAEE asyne for FAJ5]
F await ik, WHHFH 74 EF X 5T VEHEHATE IIEERIMER S 73155 PEP
530,

3.6 FiEhEE: 5IA T RS K.
1E 3.8 IR M: vield fl yield from ¥R EMMEMEH CHEEH .

6.2.5 KRB
SRR eI i SRR ] e 2 Rk R 51

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

PR ER PRI G, Nl — R FR s — MR ORIEE . UM dE 570
i— 2RI, HotR 2N EBHYPOREILBFRATN FNR . S ft— T, ks
MR A S R TR AT

6.2.6 E88R

P B AR SR, 57 B R iy OBIHE T304 5 570 1 SR

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

EERARRT AR L ENR, HAREES— RIS MES AR E . AffthiE s
aRRr— R SFRAN, HOURANEZAPOREFMAZIEGX R YRS, £H52R
Pt S A A R T R A T 22

ZHEAANREM () RMES T E AR
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6.2.7 FHRR

T UL TR e — A B 5 AR R A T B Ry 2 10 S 5 2291

dict_display = "{" [key_datum list | dict_comprehension] "}"
key_datum_1list = key_datum ("," key_datum)* [","]

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

FHL IR E A ST 42

ARG AN IE S A BRI AT, BN BAPORIE S CFIM A H « AR 20
SRR S A O R R A B o XTI VR ] DATE SRR P81 v 2 R h A R O B, e 2 S
R RS — G B E

VRS * F7R F R0, CHBRERULATL A mapping. TABSTBAMAR T, 550 S
5 P T B AR SRR S LT 6 5 T O (.

3.5 B IfE: PRl E| T UL RN, F) i PEP 448 §2i

FUE S G RMEGHERZXA AR, EFRLAR T RIPIANFRIE, i EARMERfor” Fivif”
TA). BHESAPIATRE, AN EER A ICR SN R U O AGHT 7 4.

o BRI SRR IR CAITEZ BT AT /& X R 228 4 —35 P, (BRYUDR, SERYSRALNYIZ N hashable, X
ST AT A GARHERRAES T . ) B G2 IR rh SN il s 48 B P DRAF A B fs— s (RIS
I FHERR AT SCA) S A R o

T 3.8 HUHEY: 7 Python 3.8 Z i) i ol , 304 & SUAFBEMIE I SRAEIT . #E CPython 1, {H
LT RYORME. WRIE PEP 572 043, M 3.8 JFUfh, #LETHPORIA.

6.2.8 HpETIER
HE A R T IR S e ) e T A AR T

generator_expression = "(" expression comp_for ")"

ARk A T E— R AR g . WA S HE U], OTE T8 M BRI 2 7 6
S SRR .

A A R P AR RS AE N AR A R VAH__next__ () JrEmmHELAEE T Lok E (RIS
e A A R ) o (2, JAEM for TAYARYTT IR R 2L RIRIERY, BRI E B iy
RS A A 2R SCRAG I E] A 2R RIS — MER A 4 . J52E0) for TRILA S /e
M for )AL RS TCIEAE N2 E N R, A E AT AT RES AR M e M T AR 5
REUPME. Bl (x*y for x in range (10) for y in range(x, x+10)).

45570 HUBRA — S SHOW TR ) T AR S . TR S IR —T5 .

R TG TR A AR AR A B TR AR, 45 A R aUE AR A ] yield fllyield from
Fis s

WERA AR RIB A asyne for Th)Eawait Rk, MFKA FF £ mERE K. FPAEMIERRE
KR E A RS, WNRET R E RS (S5 2 K25,

3.6 FihfE: SIA T A R

16 3.7 WCE R £ Python 3.7 Z 7, SR g ks BB R asyne def i gl. M 3.7 FFhq, AEA]
BRI T DARE T S 20 A il ik L

15 3.8 UE I vield Ml vield £rom 7ERGUHASHfE I h O .
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6.2.9 yield k=

yield_atom
yield_expression

yield FiRAE E X generator PRELE  asynchronous generator pR LI 74 F 3| R it 2 BB AE oR 508 S0 N R
o ZE—MREUERNME yield Rk XA b E0E — M E AR R, HE—Tasync def BEY
PRS0 2 LA R R R J— A S 40 A R R A Bl

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

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

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

T BT AN2E S B, yield FakalNEE FLIFE N TS0 Bl S U A sl as 8 X )
W SR IR — 54

TE 3.8 R PR 2% 1 AE S B U A i ek =X B =ik B 4 g i yield ik,
XA A R RA , AP R R B SSAE T E AE E —TTH ERRN  .
WA AR R R R B, BRI AR AR AR RS o ARG 3K A AR A RS R AR A
1To PUTIIRRSAEX A WA R R I i o X, BRESTATEISE A4 yield ik, FEiX
TR R, M4 R expression_list [fH, B WIR expression_list
B W [B] None., X LTSI, Wi ulirg B SIS g ok, WA 804 mgp
E. TEASHRER . SRR AT AT S A PR 25 . 2S5 a3 AR R 0 AN VAR AT I, XA ER B
HEFTHS yield FibaUH 2 — AN IS il sg &k IR 25 yield Fik X FEH TR EZ AT
P . WREH_ next_ () GEH R for 3 next () WEKED WZEFR A None, fEHAD
BT, WREHsend (), WEERER LR Z I ERE,

T Ik S AR AR R A S R AR E AR BT yield 23K, ENTHAZMNADOE, HHENNHIITT Ak
Hld. ME—RK AR A A R B RS RITE B AE yield 5322 MR AR SEIAT s TSR FE R B A AR 1Y
WHE .

et ry SR A AT AT L EAR e yield ks, ARAE BB AE (51T 83 28 sl R glehrdit ml i)
W AIBAWE T, RS- 1R R cLose () Jrik. close JTikAVHMEMHERER finally F
(7K

i yield from <expr> B, Frigfbi)Rik= b — Ml kA 5. SRR B S =4
MIE 290 B A7 B 25 Y Rl AR A B & . ATl it send () A% AWIE A ZATAT @ 3 chrow ()
A EWMRAE YN T EN LS T RERLS. MWRAEXMIGEI, IBasend() F5]K
AttributeError 8 TypeError, [fijthrow () ¥5rBI5] % TG AR RE .

MREERIRTEIES, $51 K1 stopTteration SLBI value @SN yield Fh X H. BERRA
TE5| % StopTteration Bf# IS, W] PATE TR RERE— M EES o B i & (G T2E
JEAR IR [E]—ME) o

1 3.3 BCEHC: #3il yield from <expr> DAZFLIEHIRA — T
24 yield Fik 2R H A M E— RIS, 550 AR .
Z Y
PEP 255 - JjYuE RS 7E Python "l AR igs il y i e 1d i) 4RI .
PEP 342 - i B s R A e 25 I BB RE 150 2E iy APTRIEYR AR, (L mT DA V) By PR o
PEP 380 - ZHEA TR ESMIED 5l A vield from iEVEMERIN, DA M ZHEL TAEEs.
PEP 525 - 5B B gy it 45 PR R B0 ZE B T REXT PEP 492 BETH I
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4 i ER- A BRI E

RAST/NTEE T AR AR A Tk . BT T2 i AL s eR B AT
TEEEAE A i C ZAE AT IR A MEA 7 #4851 % valueError 5.

generator.__next__ ()
FIR— A AR SR B AT EUR A EIRIAT yield B m AL EIRE AT, 24— A2 A bR Eloi
if next_ () JFEWEIITRE, METH yield FikX B2 PUE R None., [fifF RS PATEI T —
A yield Rk, XBA ARG FHIRIER, M expression_list WHSBEREIZG  next_ ()
BT R SRS A A —MESR t, W51 % StopIteration FH.

BT i e B A, Bl for MR e N B next () PR,

generator.send (value)
MR PAT I 1) 2E RS R AR “RIE” —AMH. value S5 8R4 1 yield EikREER. send ()
T ¥E SR A AR BT e AR R —ANME, BUE W AR B A PR AR R AN E AR B & 5] &
StopIteration. MY Hsend () RKJFah4E MARE, B UM LA None /ERHH S, HAX
35 n] AR yield Feik K.

generator.throw (value)

generator.throw(gweL1uMeLﬂuaﬁmk]])
A AR OB | A— A IR %A s R BT AR BT —AMEL. AR AR s e 7 2
NMERE, WG] % StopTteration S, MR MU BRECA A AR 2, B2
IR T R, WiZRE W EREE R IT .

TEMBR RS ST . HR R AR LB, BT raise RETFHIT

HZN T ) R AR, tSRps —AhgE 4 073, AR B IHCA Python F5HY . type ZHUYA—A 5+
W2, 1 value A B WERARSRL value, WK type P RIREL— 5L, AR
$eBtT traceback, ERPLRERFHE L, HWETIAHTE value I __traceback__ JEIEHA
2R
generator.close ()

TELE g BB 50 0, B 5| K GeneratorExit. WIEZ G4 M KEUE B . XMHTI K
GeneratorExit (T ARMHZL ) W KA R M ARA 7 A T — M, KM
51% RuntimeError. AERAMASS | KALMHAM RS, ERBERaHAE . WREMSGCEh
TRESIEFRE M close () AaMULME.

Bi¥
XM RAGI T, R T AR s R AT

>>> 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()' 1is 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

Ch o gksr)
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>>> generator.throw (TypeError, "spam")

TypeError ('spam',)

>>> generator.close()

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

XTF yield from T, =0 “Python H 24 #7A84L” Wi pep-380.

g o 15k
1E— i asyne def & LIV B BB J7 ¥k B0 yield ik X & af — 2 15 1% o6 B0E S8 —

A~asynchronous generator PR%Y .

BB NG R A I, B SR ]2 S R AR G A R . IR RIFHEZ SR 1
%2 AR R B AT . S AR IR S R RN AE R B asyne for iR, RMUTHEfor 1R
GERUISENFr0E

PAEA T A N W 7 iR [l awaitable 3H 5, AT RAEMXTRBAF RN E30. BPIRNE, AT AR
HIFES —A> yield FakaX, FEMHEESFRIEE, 1 expression_list M{ERFIAERFHIINE. 5
AR, HEBWEA RIS SRS, ORI YRIIE . 1R WK PA
FAEAT AL PRARES o M PATHEF R 5 0 2L AR 7 VR )R — RGN, %R ECT DA SR
BYRSIAT, s b yield FikXILR 5 — MM IR HRATZ )G yield Fahs U EBE TR HAT
Pr AR J53k. WARE__anext_ () WIZERJ None. BN, WRH M asend (), WZERLE R L
IR E

WER— P e b N break . WRITTESS RGN, U HA RS AR L, A s i) 50 i 2l
AR a7 AT eS| B i s 5 M) AP TR SO A TR O3 - BV AR B T I AL 55 1 2 fiy 41 30
i, BURAES A AR SR SO TR I I FEORER S AL . S 1B Lk R0, R T b2
Wi aclose () J5iAR R P 5720 A2 niadis AZR S5 2L s e 8 R PRIR PR A 0 B

P A AR R AR, yield Fak s XAV BAE € oy SSMIAT A28 . (H2, WSR-S A e e AL
28k (T g N Bus R B EIR M) Z HIRBEIRE, T then a yield expression within a try 4%
Y yield Zk AT RESFEHE M final ly TAPATRIL. FEMREOUT, Blsfr%s P 4 i 2
{FIRIR AT 55 BERS 2R 57 DT 528 A - R ac Tose () JriEIFa T In& I vbEst 4, AT
VHEfHEER) finally TAFFAAT

AT REFEF G AL PAT IR AL PE , FOFEIRNY 2 8 L 42 BRI, BT —NRP R
EREIFRE M aclose () BPITIZIMRE. XA #25 R PAET A sys.set_asyncgen_hooks ()
M. HERERRE, AN E R R AT 248 SRR LR . A X 44 %
TR S R BliE BB AE Lib/asyncio/base_events.py [ asyncio.Loop.shutdown_asyncgens 3£
b/

yield from <expr> KKK UIRAE ST LNk B b 0 25| BRI R

STERR-ERBHE
RXAST/INA T 5 A A B AR BT AT T A e e B AT

coroutine agen.__anext__ ()
WA —DATEERRRTR, BB T QI IATIZ R A A B0 A ERIIATHY yield Fak= 7 B K
BPAT. B— D3P A E RS anext_ () FFEWE AT, METH yield Fik =ik E
]SRN S B HUE A None , BAEBATHPRFARLEHATE] R —A> yield Rk . % yield Rk
expression_list [{HLR ML | K stopTteration S MH. WA T4 iR
?%frj;ﬁz?ﬁ;ﬁ\ﬁ?iﬁi%th, MRZ AT REXTRIF5] % StopAsyncIteration R, fni%FLE
REAEC 52

W iE R Zilitasyne for fEERREHE A

coroutine agen.asend (value)
R —NRIERERTS, BIEBITI SR E %A A s T, SEMEsend () HEE—FE, Bt
TrikEss KGR —AMMEL TR NER R, K value S50 BRI yield 2k 45 R . asend ()
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T AR [0 ) AT S5 R e G AR 1 2B g e B W R —AME, HAE Mg | &) stopIteration, oi#
GRS A AN A P AE T MELR B W5 & StopAsyncIteration. M fasend () K
B A AR, BEOAPA None fE R ZEL, RRIX A A AR yield FikK .

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, tmceback] ])
REl—ATTERERT S, BEREF DA NS EIEALE T K type BB FHR, IR BHZAE S R 5L
B —AME, HAERFG| K1) StopTteration . R FPA MR EA 4T —ME
WURH, PR IR AT SRR R 5] A stopAsyncIteration b, AR s R B A IR 1L A
FISE, BEIET H— "R, WA S R THHZ T B S B A T SR R i & .

coroutine agen.aclose ()
L[] — AT R, T A PRI 1] 54 S B SR S (B A1 GeneratorExit,
W% S AR R BOE IR . KRPAIELE| & GeneratorExit (HHTRMIRZFH) MR A
AR 4K 5] & sStopIteration T . J5200H 45 A48 A8 BT AR 8] i AT 4] H Ath vT 45 15 X
FF5| K StopAsyncIteration . WERFLA WA AT —ME, ZAEFNEL5IK
RuntimeError, HIHSELAE AT | KATMTHABFH , ©aWALIEA TSR 2T . RS
BRSO AR T FEsSERE B NESEHaclose () FFREl— AN MUTAT 1) ] 21042 .

6.3 [R%Y

JRBACR ARG 5 H iR R IR BN AT
primary = atom | attributeref | subscription | slicing | call

6.3.1 Ei51H
JEAES RIS T A — R A~ 4 R 2

attributeref = primary "." identifier

BRI AORAE A — A SRR IET | BRI X5 . RO GRS B S T . SN R SRk
AEERR IR AR JE . XA R R L getattr_ () AKRHE L. HERXAE
PEARH, WIKF5 % AttributeError S, WMETE, B A RAGABUAIE SAARIHZN K E .
Xt [ — S 5 | R 22 UORAE T RE R AR RS 52

A7 25 5 IS IPAT I BCRA R R 2 MR AR P oo R . A2 2 % PATHERE
3H 453K [W]—4 GenericAlias %142 .

subscription = primary "[" expression_list "]"

MG, AERERRI X B AN 238 X0 Rt A >R AE

B WA 2 PT E SR AN — A R AE X & — AR R T O R B e L getitem ()
M__class_getitem () S{HPZ —RZFFMBUEEIE. MR BIPHIEUNT, Fik X5 £ M RIE LS
FHAE 4 DA E I i —A e TR 2T __class_getitem MA@ __getitem_ MHZ
MAT, TS class_getitem__ 5 __ getitem__,

MR FRATNFOE 2D —MNES, BRI G ZRAXI R FEH N tuple, EHALR I
T, Rk YRR A A F M — B A
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XFNENR, AMFRBEXTG SRRl getitem () HATHBURLE:

Lo BRI QPR AE— A mapping, WFIKXINFMARAEA— D LAZBGH A A EEOGEN SR, 1
TR SAEMRS e OB PG L {EL . A BRI ZRA— B 72 dict 3K

2. 75, WRIRERLE A sequence, WIFIEX I FRAFRIE A —A int H—A> slice (W FTHAI/NTT
FTitiei). WEFFIEE B T35 str, 1ist Al tuple &3,

ERTEERNIERTE R 7) iR BN RE SRR A&k At WEFIERIE TEd ARG 5L
PR ERME N RG |50 __getitem () Jrik, HICEBEYL, x[-1] RFEER x BiR)a—0. 45
(HDZ R — A/ INF 5 4% B A AR OB, B E SRS [ 5 M4 H (NEFEITTED . |
?;ﬁﬁig{l?%mﬁmiﬁﬁﬂa‘%% __getitem__ () F¥EH, KM EE M LR TR 2R
ISINIXFh S R E

FRER—EIRIFS], P Rule 54, PRI R — R R BRI R K o — DA
HFAFER

6.3.3 Y1

VIR RERFIIN S (FareE. JCAESE) kB EA T NI, ) R v 8l AE 22 15 20 A S AE
sidel BRI HR. VIR ARET:

slicing = primary "[" slice_list "]"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

BRAR 4 1S UANE AR AEAE — B ARERIREAS R AR P ARt BRI R 512, DA il s
PR AT AR AT o O TANEARETE A 2%, el SCRF BT DL AR o O Se 1 i U A
KBRS (VI SRR & IERRR UL 58 T UL ol) -

VR BT AR prid o JeAd 3 — ARG T T U5 9 R s A S AT R B (5 il il A B
__getitem__ () Jrik). MRDAAROE R D—AET, W — D8 Y] )7 Dk Td; 40
W, IR BN T e . )R AN — ks, MR 2 % ka0 — NIRRT ARy %%
e —AIAMER (SWirk XA RR L 1), EXG start, stop Ml step BRI HINFE
BAFEE BRI ERMPRAE, A FRA R None .

6.3.4 FH
FIr VR 2 B T RE A 25 1 — A8 2 2 SR AT— A RITRIRS G (Bl function):

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments
positional_arguments = positional_item ("," positional_item)*
positional_item = assignment_expression | "*" expression
starred_and_keywords = ("*" expression | keyword_ item)

("," "*" expression | "," keyword_item)*
keywords_arguments = (keyword_item | "**" expression)

("," keyword_ item | "," "**" expression)*
keyword_item = identifier "=" expression
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— NI TE (N 5 B 5 S AU N _E I 5 T A B Wi S

PEIE R BRAE ) — TR S (P SO eR gL, DB REL, WEXTRE T, A%, Kb
HEASATATEA __call () FIEMIREREETHIINS) . FrE S8R E 28 H B iRk (6 .
H 25 3w L —T1 T HRIE A parameter 33035

WRAAE R TSR, ENSulid TR BB H. H5E, MBS R AE R
PIF . WA N AMCESH, WA BT N AZ0. KRG, ST TS, AR
R FXT I 25 B (ANARARIRAT 5 55— IE NS RO A ] W 36— A2, ARIEIEHE ) o SRS r
EHUHTE, WR5I%K TypeError BH. B, HSHEMAZSMHFTET (BRI None d2
BOEAEL) o M SHUAEBISE R, W ORIEE 2 (R R H eRUE SO R AR . (R
HE XHBHOMMER SO I, SRS I I A S VRO, R 28 R
SE AR 25 LS BB R TR BT 36 525 XA DLl 5 I 25 G o ) AR AT AT — R IE e 25 (L 380A 95 E O,
M5 % TypeError . MMM, CHFEEMMIIR2PE NS ES %K.

CPython SCHRAN i+ FLLSSC Bl ESR ML AL E S HA A ARR N E R AL, B E A SO 3 & T
“nd”, NAREAR T IE RIS EL. 1 CPython Hft, DA C 4 5IFfli/l] PyArg_ParseTuple () X
ST S R0 R RS DL T X A 2

IR ER BRI (BB, BT K TypeError B8, RIA—EXSHMEM T
*identifier AIE; FEMANILF, HIFXBEHHR MIA T EAMESENICA (WA SR
(RSO Ny AT

WRATAT AR F B HA 52N IEX SRS IR, F&51% TypeError B, BAEA N IEXSH
il 7 **identifier Mk, RIERSHHEZ - MIE T 2R XBFZSHW ZIM (6 XET7EN
M SEEE N SN AME) , WREAZRXETFSENN—4 Ghr) =74,

WERRBOR P I T *expression fJ¥k, expression WhUR{E N —Aiterable, 3 H% TS
TR SWCUERBIMIMI BESE. T £(x1, x2, *y, x3, x4) WA, WHE yRIEH—DFH vl
o M, W BN T— AN E M4 AL EBE x], x2, y1, ...y yM, x3, x4 T
DA — AN G SR 2 E AR *expression MBI T B RBFSR 2 5, HESHEXBTSH
(PAATAT **expression B4 - W) ZATHiAbEE, [t

>>> 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,))
12

T [F] A FH A R s S 2 S50 *expression AREHFAE L, FILSEPR X FERTRE A 2 KA.
WRRE AP T **expression, M| expression MR N —"Amapping, HNESHUIER
BOMNY KBTS MR- MESS5 A EAEEETMILE GEd 208728, gl —
M), W£5|k TypeError 3.

Liffi ] **expression W}, ZBLEFH AR MR FAFER o B RN ERE ORI S RS
S A 38 T P RE R 58— AN IERE S . B A TR ZUE Python F31H4F (HI4 "max-temp °F"
T2, (H A EES A B AT AT IE S E S A VTED ) o R BE X R 5 AN 1E T ZAH DR L UK
o IS E, SENIREAILIES, 45K TypeError 4.

ffif] *identifier Bf **identifier ANEMIERSEORRERHVENL B S80S (18 X PS54 R
TE 3.5 JROE M B A2 E R « Al >~ P70, M ESEOTREIREERI SR () 2 )5, 1
KT BROTREIRAE T IR E (¢*) Z 5. B PEP 448 KA1,

ARG & T SE, BB RSHIREE, REMEHATAE N None. & [MM{E 877 BT AT X4
L iy
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JPE s SCoRE: BRI SRS BIT, I A SRR R HITMA 5E —F 2 (e e S
BEFIN Y ZHG MRAIAS W 3200 — 4 BRIBHPAT ret urn BRI, b HAE 2 o8 HOR
R [

BB Tk BARGRUOB T RS s A R N E R BT A4 2 W, built-in-funcs.
PR RIS — D H LBl

Rl iik: VMM R A SCRE R AS RO RS AN SEIERZ I %3615
IR BHL
PRl ZRUAE LA __call () Ik AFMBCRRAESEM TN,

6.4 await FRixxX

Hid coroutine AT AR —Pawaitable 314, HBEAEcoroutine function PNERHF .

await_expr = "await" primary

3.5 B HE.

6.5 FIEHFT

FIs B E WAE A M) — iz BT B (A0 SRR A I A MW — oz EAF . Apvkan
T

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

B, A SRR FZ R, BRI 2RI (O & R
HRAIT )« —1%2 BiRH -1

FABFAT S AP SEOR I N E pow O sBCRA M MGTE S R0 A S Ha T on 2800 s
SERRATITIZH . BIES S IHBOMIAZA, SRS ISR

XHT int FERPEAER, SORF A SEIERIRIAEA, BRI A SR EG FEIRE LT, BTl
SR WEAR S float JEAU Tt float REURYZER . BN, 10**2 3R] 100, 1M 10**-2 3&[H] 0.01.,

XF 0.0 ¥ MBUERIZE Y 53 ZeroDivisionError. X EHHAT SR IGE KR ] complex %X
fH. (FERAMAPIXK5] % valueError.,)

BB ST R __pow__ () TrikR B E X

6.6 —TEATIEH

A BRI Lz 3 B A R [ 4 ek

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

—ICh - (B i &AM TSRO0 E; s il __neg_ () FRIRITERERK.
—JCHY + (E{E) i HAF SRR HB P 240 s finlilid __pos__ () FRFAT R E K.

—JCH) ~ (BUR) BT AN S BOR BUL. x BB E O — (x+1) o B BAE T35
FHEHT _invert_ () $EFEEE S .
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TEFTA =ML T, MRSHHRBARIER, $51K TypeError FH.

6.7 ZHRBREHE

“IOUEARIBFAT R GRS, W R R AT B TR E Y TR R RS TEAT A
SVREPIANSESON, — MERTIREELBEA, H—MEH T IERLZE A

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

BELF * Of) Fri i HSH . DS HEEE LA, 805 — S5 AU B0 7 — A%
BLSURFA . FEF—FMEOLT, PINECER B A R 2R BR G T . FE G —FPE LT, TP
I ER ; EEFE AR RS E .

BB R __mul_ () Al __rmul_ () HERAE X

BHEAT @ (at) W H A2 M TH . %AF NE Python 282 SUH LIz AT o

3.5 B e

R/ (B M /7 CERR) i SRR . NS B e A R 2R 8. B0 B2 i
—A float i, FEBUHBE BRI EERAT R BE: BRI S A2 (1 H floor pRELHITRARBRIEMEE R . BRAE
MizB¥ 5| % zeroDivisionError B .

BB AT AT AR __truediv_ () Ml __floordiv__ () H¥EKHE L.

BEAF % (B 4 B — DS EERAE S RE. N EES R et o R 2R A, 555
BT K zeroDivisionError B . SEOTLUCNE S, B0 3.14%0.7 %F 0.34 (Al 3.14
ST 4%0.7 + 0.34), BUBBEAFEERMIEAE R S8 A ERES B (B0 hE) s R4 E—
TEINFER A BRI A XHE

B SRR ES A TSR x == (x//y)*y + (x%y) . FWAMEG-SEH AT @ Py S
PR divmod () ERIBEFT: divmod (x, y) == (x//y, x%Y) s

B T PITHEIE R, BEA s B EAER R EEH TP TIHR FA RS (RIEE) « T4
SR % 2 AR A R I A 2 L Python JZ25: 2% 1) old-string-formatting — 7 .

B A E T FERR __mod__ () EEHEE L.

Bz EAF, BLUZBEAFH divmod () BRECKEE X TEE. WA LEWPAHH abs () RECRHEE
LSS PEIEY

IBHAF + (addition) K4 H HSHIM . WADSEECE LR ECY:, s # A FZEBLR P A . FEH—
FREOLR , I ECAR B O R R BN IS AN . TR — A OLS , R TP S B R

WE SR AR __add__ () I __radd__ () FERHEE L.

BELF - (80 BB SN2 . NS ECR enldb i hAE R 288,

BB AT PSRRI _ sub_ () FESEEE Y.

U B4k abs (x%y) < abs (vy) FERCETUHE, EXTFAME, HTE&ARGTE, HIESE LR hE. B, Bkt
A4 Ry Python 77 55 8CH—A4~ IEEE 754 SUSEHUE, R T -1e-100 % 1100 HAF 5 1e100 MFKIERME, HHLRL 2
-1e-100 + 1e100, XFEHMH LIEHSEF 1100, HE math. fmod () REIMEERMESHAE 56— NSEHFEIMIE AL, Fit
TEX ARG L TR ] —1e-100, {afhdy =58 BT BRI o

2R x ISP AEREE T y (BB, Wl T AMIETE </ /y WL (x-x3y) //y K. FEXFIES T, Python 20 [l j5—
AEER, PAELREES divmod (x,y) [0] * v + x % vy REHR <.
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6.8 BLEH
B RLESEI ISR TR AR

shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

Sy = KR O G (A o TR e Vst > AT W > 5 I e U3 (= OAed AR A R VRS
WasBE i AR _ 1shift_ () fil _rshift__ () HEEKHEXL.
FH% n gl SUHRE pow (2, n) BEER. 7o n e LoNFRPA pow (2, 1) .

6.9 —fiEzE
SRR % AR AR S

and_expr
XOY_expr

shift_expr | and expr "&" shift_expr
and_expr | xor_expr """ and_expr

or_expr
& B HAF N B HIATH AL AND, S Hh A e s 2 — AN EHE T __and__ () X
__rand__ () FRRIER HE XS
N IBEFFEX B HEI T XOR (5 OR), SEhiHl A el & Hh 2 — B T __xor__ ()
_ rxor_ () FREEAEM A E SOTH.
| B EAF RS EITHENL (BF) OR, SEIH R E 2 — AU ER T __or__ () 1§
__ror__ () FEERTE A E SN S .

xor_expr | or_expr "|" xor_expr

6.10 LLEIEH

5 CR[, Python H Ay WEGZH PSR, IRTAEATIEAR . BAALEH. 7—45 CAFZ 4
ET a < b < c EFERFB NS GER AL N AF

comparison = or_expr (comp_operator or_expr)*
comp operator — nen ‘ nsn | n__mn | ns—mn I ne—mn | wyp_n
| "iS" ["not"] ‘ ["not"] "in"

Wz H &= Ef/R(E: True 5 False, H&E XY & 7 ik n 5Bk I HE /R{H. 7EMIE LT Python
FHEM/RIZBHE BN SCHXHZAETH bool () .

G A P DMERERIE, flllx < v <= 2% T x <y and vy <= z, BTy BgoRE—K (B
BFEETY x < vy (ENERE 2z #FASHERIE) .

IEP PR RIXFE: W a, b, ¢, ..., y, 2 HFEK opl, op2, ..., opN HIEIEZHSF, W a opl b op2 c
... v OopN z %M T a opl b and b op2 ¢ and ... y opN z, ANEEETENFRELRES
HPRAE—IR

W a opl b op2 ¢ NEWRETE a fl ¢ Z[HFATEMTILE, HIt, Wx < v > z XFFNEERT
EEER (BRMWITFAKTE ).
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6.10.1 {ELL3K

BREAF <, >, ==, >=, <=l 1= LEHEPIDRIRIVE. PIDRGARZER M A,

AR a5 XA —mO U REARIVHE (54 EBRPRRS) . XS {EAE Python Hijg— A4
SR B, XESAEH A — TR, H., XGEFAZOR AR E N E I, f
W AR B ALUNSE o RS FATE I TR E R IEAR S . A TR RAA R i il S BT
G LU A e E ST X G

HI T A R AHE object 1Y (BHEEUEE) TR, ENIHM object K T BUAR BT . KB
FPAEIE S g e kBl 1t () SREHCHWILEAT N, RIS WA A4,

AN — B (== F1 ' =) ZETXWLORIRE . B, HAAMHEAR RS 0S8 —SohE bR 45 50 M
4 HAARFEARRS S — S0 LSS o A% . BLE X RN T N SR 7 S g X 50 1% 2
AR Bl x is y BEWRE x == y).

UF L (<, >, <= Hl >=) BUABA R WPRZIIIR 251K TypeError. HUEXMERINT A A A
Fe it /05— B B 18] s (L

Fi BRI — 0 L BAT N, B AN FEAR RS SE R 2RSS, X AT BEANIE A H X R TR 2 A
FESCH A ETAEHR— SRR RAL, XM RATREEH A OB IT N, Kbk, 2 NEREREX
FERLT) o
PAT A RIIAR T i R BN E R B AT
o NEFUEZET (typesnumeric) VA S bRt JEZETY fractions.Fraction fl decimal .Decimal HJ
HATRB NS R B L8, BIAMR B B SRR U . FEZR AU R I BRIAY , Bl
et (BYE) MUNIERRIEAT I HAR S B RS RERR
S RN
Hep ek MR E . A — DR ECHEE RS A EAFTH A S 200100, R x =

float ('"NaN'") M 3 < x,x < 3 Ml x == x ¥WHERE, Mx = x WHEME. W7 HE5EME
IEEE 754 FRifERT .

* None Hll Not Implemented # 2 BFINI 5. PEP 8 &N B %F G 1) He e B 24w i ilad is 5 is
not MAEETBEMA R T.

o kRIS FA (bytes B bytearray BYSEH]) AT HEFT AL IS R A LA . B EICER
BB B A 7 S R T AR

. ?ﬁ% (str ML) (M A5 Unicode AR ECFE (WEBREL ord () ISERY) $25 JLIF HEA T
s

AP A RS S A RE A LR
* J¥% (tuple, list 3 range PYSLH)) KSR WA LLEL , range 3847 —ANFR L&A SRR
P . PA TG B 2 — EobE LR G IR A S, B ANLRF L5 & TypeError,
A A 4 A Y T R T A R . N B ARE I BOE R W R S H A S RSN . X
WA BT REBE [ — X G A SR A I AR FHB AT BRI AR B AT AR A M
PR 22 T () 1) - P BRI 4
- WAL, BTN FZEA . MR, H AR R R ZE (6
m, [1,2) == (1,2) MEME, FRHEERH).
- XTSRRI R 2T, HF S HE - ARSI RWHETEAE (Flan (1,2, %] <=
[1,2,y] BEHS x )<= y MR o WERAS R TCEAFAE, B ZEHEPAERT (Bl 11, 2]
< [1,2,3] HEMHE).

3 Unicode FRifERARRIX 23 2515 (B0 U+0041) H1 34 2.5 4 (B4 KEH T 56 A”). B4 Unicode Hi kK Z B4 F58 HUH —
AR TR, (A — LG A AT i 2D TR PR . U, T 45 WA TR B H T3 ¢ 1]

DU U+00CT 7 1B A% 5 48 4o, T DAJH— - U+0043 R(7 1 2 sk 75 (K0 T 2Bk ©) il 1 — 1 U+0327 b fii
R AT (LA ) SRR
TR, HARE B 24K Unicode ORI BHETTHAR . X TTRELE A KINEE, B4, "\u00CT" == "\u0043\u0327"

H False, MAPINFAFHHMUERIE— MR TR WA TR SR T 58 C7.
TG TR (WX AR BTV 7 20) XA BT AL, M unicodedata.normalize (),
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o WG (dict BYSEH)) A7 ZARSE MY HOCY ENTRA %R (key, value) Xf. BHERY
AR S5 AR 5K B

WIF IR (<, >, <= fll >=) 5] % TypeError.
o 5 (set B frozenset BYSLHI) B TSR RIS 22U LUK

AT LRI A E O TERBER . XX RS E GEEHF (Bl (1,2 f1{2,3} ¥
MEGAMEE, BIARBR T4, WA NS . MV, S£E8EEVENRET 56 HEF
HER B S0 (BN LA H— N EEFFAE N min (O, max () Fil sorted () W AR =L F &
XL .

G HURGER L E HOTR I B RS
o REFOHA N ERBBA LI BT, HILENSAREAR LBATH .
TERRERYIE DL, P SCISHERE Ml FUREA T g g 07 224 TR 47— 2 — e M -
o FHAFHEBE WV %08 A ORI e m)Th e, AHTE] RS FBE I B %R 25
x is yEWREx ==y
o WV AZR R PRI . A, AR %A AR 45 R
x == y My == x
x 1=y My !=x
x < yMy > x
x <= yfly >= x
o RN ZRAAZER) . A (FRR) B 2oR TiX— A
x>y and v > z BEEx > z
x <y and y <= z BHE x < z
o JIi OB VA% S B AU . AT, TR A SRR i R R £ 2R
x == yfilnot x !=y
x < yflnot x >= y (TR
x > yflnot x <= y F5EaeH)

REMAFRBEXEN TRESFM2oE (MFsmaELEasms) « niFESH
total_ordering () M.

* hash () WEERVIZG RGNS MERXTENZSE RGMEKBAE, SERCARG

o
Python Ff A5 il ZR X 2e—BCPEALI . 5B b, IRECTEEUR — DR BEIR X LERL I 1)1

6.10.2 RNz E
BEAFin finot in FFREKM. R x & s AN x in s KIEN True, FWH False. x not

in siRE x in s BURJGRIME. FrA N ETFSIRSEARBDA R R SRR IGB 3, X T ORI in 46
MR AG 45 7E Rk . BT list, tuple, set, frozenset, dict &, collections.deque X AL ZE a8 A, Fikx % in

vEMT any(x is e or x == e for e in y),
TR R R ROR U, MY x By BT x in v 2k True. —AEHIRIE v.
find(x) != -1. ZFMFR LS TATHALFAFR 75, B " in "abc" fi&[H True.

YT EXT __contains__ () FYEMMF B E KB, MR y.__contains__ (x) REEEN x
in y iR True, HMER[E] False,

XFAREX __contains_ () (HEX T __iter_ () WHIFHZE XKUY, WERAEX v 4T
FEAETE z i RAX x 1s z or x == z HE, Wx in y A True. WRLAEERIETIE T FH,
WESERFin 51K TR .
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B PR IA R AR WER—ADHRE LT __getitem__ (), WY BACYFFEAE LR
S iffifg x is y[i] or x == yI[i] HFHEAE/IPWRG| S5 A IndexError BHER x in v H
True. (WERBIE TAEMHEALSTE, WEET in 51K TR ).

B ot in YOE SCHRA S in HIREHRAE.

6.10.3 #RIRSLLE

BFAFis Mis not TGRS HHACY x Al y 2R —XRM x is v HHE. —DWLRE
PRRE TN id O RECRRiIE. x is not y X AEMIIEHEE.

6.11 HREHE

or_test = and_test | or_test "or" and_test
and_test = not_test | and_test "and" not_test
not_test = comparison | "not" not_test

HEPATH/RZBEAET, 8024 FB A Tt fliE e, LN ES ST I R(E: False, None,
A ERECTEE, AT MEsS (UfEEArE. ol %, 7, £A5KREES). T
HAMEFES AT A EE . B e OSSR bool () ke hil HZ .

BHEFnot FHELSECNIRMER4: True, B4 False,

Fib x and y EHER X SRAE: QAR x AAERAR AR Ay SRAE I IR [ FLEs A .

Fik x or v EIERT x KA QAR x MENLR BN EWXT y SRR FHEERAE .

TR and flor #ORFREIHR MIAEMZEELLATUN False fil True, TH@R MG BORIE VRS It
TTRRAVER), Bl s h— Y H A2 A A BIER FAPE, £k s or "foo!
P EHE. oo WAAIE—AHE, NeHESECHMA B TSR B —AH/RE (Flan,
not 'foo' ZiE N False g ".)

6.12 IR{ERIAX

assignment_expression = [identifier ":="] expression

MM RBA CHI XRR R a4 RBR 8 “BREREX" ) H—1 expression IELH—1

identifier, FIiA<iRE] expression H{H.
— AN LT ) & A AL PR VT B A 1 D) 3 0 =X A B

if matching := pattern.search(data):
do_something (matching)

BCE R AE AL L B SO AL IR

while chunk := file.read(9000):
process (chunk)

WA FA XA AEDD . 2R IEN, lambda k3. 8P S HOAHE T Y if 2k 0A KAe
assert Ml with AR BIFESHEEA . FEH AT R &, BFES WA2
R, AFETE 1€ #l while i)

3.8 Bl HIfE: WS PEP 572 1 Ay IR 2L 3N

TR I BRI . 2 RB R DA AR SR, AR RS TR B R E R L TR £ s B2 B UAER W
10, BIADs KB 900 5 A s 2 R LR R it . A5 EE A B A KBNS,
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6.13 FHFRERX

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

conditional_expression | lambda_expr

expr6551on

FArRIB CAMFRY “=JtsBAF") TERTA Python iz 5 H HLA R RAY L 5E 4L -

Fik x if C else y FIERXEM CMHEx K. QIR C HE, x RAPCRIEH R I HAR 75 WX
y SRAE AR B HAH

25 PEP 308 1A KA MFRA TR

6.14 lambda FRiER

lambda_expr = "lambda" [parameter_ list] ":"

lambda 33k, (A B} FR N lambda #4 FL) ¥k T 6] @ B 4 K 5. F£iA lambda parameters:
expression &7 AE—NRENSR . EARMAXNS R HELT HLAT 208 AR

expression

def <lambda> (parameters) :
return expression

THZ S A0S T A KBRON RN AL . TEEEE I lambda FksCBIH s ECA REAL & B B .

6.15 RiEX TR

expression_list = expression ("," expression)* [","]

starred_list = starred_item ("," starred item)* [","]
starred_expression = expression | (starred_item ",")* [starred_item]
starred_item = assignment_expression | "*" or_expr

B T AE NSRS G BNy, A B MRS RA SRR A e . JCH KRR
G FerpFRIRA R R kAN B ABORE

—AES < FoR THRRIFE . HIEEERWAUN—Aiterable. %R ERXT S GR AL R T, I
PALE TAEPR OB R TH . FIRSER G2,

3.5 Biicfe: FahABR PR AR SR, RYIh PEP 448 4211 .

RIS AEQIE FMIC (B0Fx £4)) IR 2 FEIrA HA AR 0L MAR nle Tt A R R IE S i s
FIEAAR LA EAICd, MRy ERENE. (2T, B X 2 25 1 5 5

S 0).)

6.16 RIENEFF

Python $% 75 24 I X R ORI . (EERAEXT R AR, A& T A MgeR{E.
FELATILAT A, FaRaCRHEH R SRS AL SR e

exprl, expr2, expr3, expré
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: exprd}
exprl + exprz2 * (expr3 - expr4)

Q)
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(£ L£50)

exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4 = exprl, expr2

6.17 ERFMEH

X Python I BEAFIIILSEFHEAT T R4E, Mmoot (BoedbE) FIRIRILedt (BEghiE).
HAT FTA NIRRT BA M. BRARA B Chas i, W BAF T ooz, M ook
WIIBEMA N EZ A (RT HisE RN RAH).

TR A ARSI S A A R e, H R ks AT Brlid i e 2 A B
P

EERF ik
(expressions...), 4B UM B H5-5 ) £k =0, FIREIR,
[expressions...], {key: value...}, | FHER, £5E8
{expressions...}
x[index], x[index:index], x (arguments...), x. | #1H, Y5, WA, BH51H
attribute
awalt x await Z5iA7
* % %jji
+x, =X, ~X 1E, 1, ##{y3dE NOT
“Q,/,//,% e, FFETE, B, BB, BUR°
+ - IR
<<, >> F2 2
& i 5 AND
b #3755 5 XOR
| $5 78 OR
in, not in, is,is not, <, <=,>,>= I=, == P s B, AL B A I A A T A6 T
not x /R AE NOT
and /R ¥ AND
or /K% 45 OR
if--else Rk
lambda lambda FiA=
= T EESIEEN
Zix

SRR~ SBE N BRI TAEHA W FAR S (- TCiEHAF, il 2x+-1 8 0.5,
O 5 BN T FRERE L RIS & T 20 M REI IR gk .
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ERIEA

@%%@ﬁ—?%ﬂ%ﬁﬁﬁ%ﬁo%%ﬁﬁ%@ﬂ%ﬁﬁ?ﬁ—ﬁﬂ#%ﬁ%ﬁ@oﬁ%%@%@%

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

7.1 REXIED

FREAATHREMEAM (KRZRAELHELANXT), B3 GEFRER) WM R G~k
A T LA 7E Python W, S AR IR IE{E None). FIKATHE AR HAb A 7 & feifr B
T AR . FkaE R AIEA:

expression_stmt = starred_expression

FRERLXHTERFAATR (T el k) IATRIE.

ERZR BRI, WREGR(EA N None, B NER repr () AR —NFRH, KGR TAT
AR DA BRI — AT ITE NS AR i (BIAME DU MRS RN None, WZd R A= A AR % it < )
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7.2 WR{EHIET

BT A TR AR () SR RIRREE, PARIBEURIMEST AR R 148 51

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

| "(" [target_list] ")"
| "[" [target_1list] "1"
| attributeref

| subscription

| slicing

| "*" target

(GBS FR R —35 T BAe 3| A, 33 20 7 ATAE . )

B ) 2o RS R TRME (FERIX AT REN B — A (80 HE 5 2 SR, S5
E—ATEH) TGRS RN B A B IRESS B AR5

BREEARE H AR (502%) Bk TH e L. Y HAA— a2 (Biks . ik q) rd
JRGR NI, R AR RN A A TIRAE A P HA R, A SRIRE R A T e B RES A 7. 4%
FhZEALAT RIS | 1) S i X R R i U (S ek R R ) —7).

RGRAEA) B AR R 0] VRS T B35S SO 355 09, HAREAER AT =X I e 3.
o WRBERTIENEHANES . vVEETRIES NRE— IR, W RRES 1% E 5.
o A

- WRH PSR S RS IR H AR, XA “CE” Abs: WHiZxk g 2 ndih 5 H
B IR — R ) TS i R AR G o % n] I AR G i TR 4 T e A 2 5 A 1 O B (.
ZMEHARZ A H AR % RO SR BRI SIS N AARZ IS B AR SR )5 %]
ARG PR TS A PORE L 2 B AR (GXRFIR AT LA ES) o

= B X RAUR BAT 5 H ARSI FAN [ TR A IR A, X ST A e E A B
WRAELEE X I F AR

X GIRAE 45 B H AR A 4% DA T O 2R I E S
o WERBEBCAIRIAT (£5K) -

— MR ZEAHHRRE T L RS global Bknonlocal HEAIH: %4 FREEE0 224 115
TR 44 2SR R 42
— BN RAFRRER B0 B 4R 4 S [k nonlocal Filfise N2 44 25 R4
WAL FRE L0 WERFRE B 40 . X T RE S 30 A9 40 /8 B 24 PRI S i 5 T80 N
T, 1S REN R ARSI HAT g (WERAEAE) .

o WRZXTGCHEMESIH 5P ERIERSYORE .. BN AN B TR R x5

HNRE| K TypeError. HXTR M ZRRF I TRIEXT S AE LA 15 B e SR ToE A TIRAE
25| %54 GEHE NN AttributeError (HIFAHREIEK) .
R R SO GI HE s | AR FAF P R B8, A5 ) 23858 a . x AT PAT
MLl @ (AR SE BB AT ) KE . MR a. x BRI E ML Bl @, HArnsE
IHRIENZ LG EYE. I a. x BPTR HBUA—E F5 mAHFE R e e Qi ik K45 m—A 2808
P, DUZEM 2 A B S S A A R AR e

class Cls:

x = 3 # class variable
inst = Cls ()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

BEHA A —E M b g, BN property () BIEIFFALEYE.
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o AR FEAR A 50 R R RA S PORIE. BN 24 E— DA FESIXTR (Blans]
) BABR (BN ) . BTk, IR LRI

WS BC— TR RS g (GIans12) , fhy = — B, O UE, WA ERRac
JE o SR —/NT AR AR UREL, O RHE SR SR (4 2R 2 R T 51
. WEREGIHITER, H45]% IndexError (ARHMBUT FI{EA G R AMH 1) .

BRI AC— XS (B, AR A 5% i SR R A R 2R A, SRS
Hh 2 AR DU B R SR A SEAMENS o 3R] PASE B — D AT SN - DR A [ S 1
AP EA A (SR RA M FE R B ATAE) -

PR PE XS, WA __setitem () JIIAHMPHE LS EL.

o WRHA— NI BIHPHREBRARSYORE. BN Y477 E— ARSI (FlmsE).
BERAE AT S I 24 2 — MR R AL P20 5. B2 R0k, NS B ARE W R A s Rk
BN BRI E . BN AN 24 88 R Fon i, WS sl
KR I AT EN TP KERTFXE . fa, BERF 505 AR 5 51 ) 1
ﬁ@gﬁowﬁmﬁﬁﬂ%SWMﬁﬁﬂ%ﬁﬁﬁﬁ,ﬁ%ﬁaﬁ?ﬂﬁﬁmﬁmTwﬁﬁﬁﬁﬂ
(RN

CPython SZBLANYS : 7E4FISLBF, HARWAER S /E S 2B U aEME, Josnd mjk e RS AR g
MrBEgads, FEORN KR 1215 E .

ERIREN € X EWELATFHSHFANESE “FR” W70 (Blila, b = b, a &XHH AR
HIME) , HFEREA S B ZTE 2 AR ESEMNLEZELHITY, XERSAS NEE. B, AFEFE
FrFTEIH [0, 2]:

- X
([

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

S
PEP 3132 - §"JEI a0 L 88 fe XF *target FrPERHLTERLA.

7.2 ¥EEREIES
SRR AE T R R A BT R o as ORI R ) o — 1A

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop — ny=n | w__m I Wx_—n | "@=" | "/=" I "//zn | no_n | Wk kW
I nys=n | Noo=m | neg="m ‘ nA_mn | "|="

(SRR — T iR =S i Ak E L.

SRR (A AR B AR A RN R (5 ERETE AR R, B AR S 7)), X
P EROH Y R BRI TH E R iz, IFRESIRIRES R R E AR, BFRUSHERE—K
WSRIRAE IR B x += L AAME N x = x + 1 FAEROUEIFIEEREMAIRCE . FER5R IR A i
A x (NSHERME—WR. MH, ERHELT, EhizEe Reddrr, Wit it A E—
AH IR HIREZS B AR, 2 BB R T4

AT A, R S AR A TR 2 AT X 22 TR, B, ali] += f£(x) HiEA
alil, RJEXT £ (x) SR PITINERSE, RIERHERERHE ali].

I8 T HE BN TE ) IR 25 TC AN 24 H ARG B AT B0, BE5 I (A1) A TR (i B 1 A P X5 3 3 D (A
o MU, T ATREAAAE R BAEAT HAOBIAME L, SRR S A AT —tia B S5 —oisE
A .

XFEIEGI AR, #FERERY & T K Fo 5 ) B b ad L4 WE RS .
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7.2.2 #HERENREIES
F ik IR R R BB ) r A o B AR T AN T e () S —

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_expression | yield expression) ]

HEEBALIE 5 ZERHET (R H AR,

Xt AT B B A IRAE H PRIt 0, NSRS AR s A i, AR S ORI - A— IR
HEIRJENE __annotations__ W, X ANRAERMIR (MONAA SPREER) BUNEIBORIEARER T
S, BRSO ] S HAESR S AT R AT I A SR S A B il 2 H Sh B

XFFRFRIE AN IR H AR 00, AR R ARSI E I, AR BORE, HASRIE

%g;&ﬁ%ﬁ@ﬁﬁ)ﬂﬁwwﬁﬁ, % A4 B A ZAE S SR A o A 446 N 234 bR B0V Y 3l P
3K RAT -

WA T, bR IR SRR 7 (ARG ) PATEbRR s . Wi A Ve A H AR
A FIUAGAE, NIRRT HARKRME, HEJGH) __setitem_ () o __setattr__ () WHKRSIb.

S

PEP 526 - 28 bR iaik 1232 000 Tini A (WaREREEMLrArs) REPEE, MARS
W Rk M TR

PEP 484 - RBIELR Z 2B T typing B DA N R BIFRT SR AR EA YL, nIgisS ot THAM
IDE firfdi .

7E 3.8 MU e SR A PR IR Ve A T AR R b A AR . 2 i LERahal (R
IR ST RIEX) S PBOEER R,

7.3 assert &G

assert {5/ i AEAR P FP i ARSI = 1 i i 7 2K

assert_stmt = "assert" expression ["," expression]
TRIEIE T assert expression Z T
if _ _debug__:

if not expression: raise AssertionError

P EIE assert expressionl, expression2 ZfT

if _ _debug__:
if not expressionl: raise AssertionError (expression?2)

DS B B _ debug__ il Assert ionError F AR ARIN B R E4RTIBE, 1
FSHE _ debug_ EIEHROL R0 True, ZEMRIALATY False GRPIE @ AFTHENA —0). HISALES
SEIFR LA, S P A WA 22 assert ) % H R R0 o 380k B A PR IR (5 b 2 e
At HIRACED : AR BB A«

MRAEZ __debug_ RIAREM . N EAZBIEITEMRGE SN E .
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7.4 pass &)

pass_stmt = "pass"

pass MR — BEPHATH, H2ER KA. B LIEE LRE - RE N EF AR ERITE
AR IR R I 5z, il

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.5 del {Efq)

del_stmt = "del" target_1list
BRI E i, SIRMERY € O AR 2. IR FFEAIEN], et — LR .
H ARG R B3R A2 22 A5 B U W B B — 1> E A

ARE I BRI A R0 el 4 JRy i 44 25 (B R AL Bz s AR 48 e, BARE RIS i € R B %A PR e WA 1ER—
R global iBA)F M. WRIRLAFRABIE, K25k NameError,

JERIET N HIBCRIT] R BN B 2P B2 FH B S AU 5 R — DU B S TIRE S — DA 26
A=Y (HEV X — e iU R X R GER) o

£ 3.2 U FEZ BiCA T, SR — AR PR E R B AR B, R Ry 44 2
[ R AR

7.6 return iEfH)

return_stmt = "return" [expression_list]
return R LR S IMBIT B BUE SO E RS, Ao i BT 308 iR ErAii .
IR T HA IR, ERPORME, BNPA None B,
return EIFYHTREIAN , HAZEHS I (& None) /AR [IHE,

Y return RHEGIRE N — DA finally AW try AR, % finally THEHPITAEHE
1E B I% PR AL

T ERARRE, return iBRFRARAAC T FE Stoplteration #5| %k . REIE (41
BENE) S48 E— 1S5 k& StopIteration il StopIteration.value @,

DS HEMBEET, — N Wreturn IBEMERFHERBC B WHFHFH
StopAsyncIteration #{5| %K. —PAEZM return IERTEF AL NG R BT S R ECEEAR IR,
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7.7 yield i&)

yield_stmt = yield expression

vield {BAIFEE X AR T yield Fik K. yield {HA) 0] I KA WAL S5k yield 265k 2 v it I b 25
METES . i, PAF yield i54)

yield <expr>
yield from <expr>

SEFT AT yield kiR

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

yield FRXANTE) (AL E Lgenerator s T, F ELACHH T2 1 pR B sR B S A ol BiUE X
] yield 5t A ABEASZ E SCBIHE A 2 25 s o 5 {1 10 PR K

A Kyield B XEEMITTESFyield 75X —7,

7.8 raise &%)

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

WER A P IFRIA, Wraise KEHFIR Y ANEAEARBY 5, ERPHN EFas 7% . AR L FR
AiEEEE, MA51% RuntimeError SRR AL T4 IR,

MM, raise K —PNFAIORMEN ARG EMAUN BaseException B FRELH. IR
BRI, UHEN SN SE L OISR F T B,

SR R AR LGS, ENEOAS.

A G| A 2 HEh B A X SO R H R E B __traceback @Mk, ZEIERE T
GH)o YRAT AR H M with_traceback () FHEITIE LIk FRR bl —RmELpl, 4
WX RBONHSE) HHEREH ORISR, HERIXH like so:

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

from TAINTRFEHRIE: WRAZTH, W A Kk XA 7 —AF R R L 0. ARE %
B AFHEB], ERHENTER) __cause__ JRIERERIREIINGI KR 0 . WRIRFRIBAZ 1
SR, XAICHPEE B ELPT A ) S BB __cause JRIEBOREREI TS| R . W
51 % 5 H R BAE PR, DA S B AR BT B ok

>>> 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

MO LA A HETE AL P UTRA T 0 5 W 0T | A LB L) 2 B o 1 . S T DA o i
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flexcept B finally FhAEEwich BRI . Z I FE XK EN FHEM __context__ &
P

>>> 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

St FRE AEAAE from FATHEE None fe i CHhn A i:

>>> 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

ARRENBEZERALE 7 —EE, ARCIHRENELEry &6 —THE.
TE 3.3 U B None BAE AW FAE raise X from Y ) v,
3.3 B EhEE: ] __suppress_context_ @MRMGIFE LT X A EIR.

7.9 break {&E4)

break_stmt = "break"

break TEHE RS T for Biwhile IEA IR SRS, EAS BTG N R £ 2K
XF)?HAEE’JFCE—%O

EXARLEITINZIEER, MR A KR else T4), BaBkdiz 4.
WER—A for ThFR b reak IS, LRI ] H AR 2 PRS2 wil .

Ypreak RGN —NEA finally FAIAtry IR, % finally FRSEHPITAEFHEIE
BEZIEIR
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7.10 continue &%)

continue_stmt = "continue"

continue fEIHRIE ERSMBT for siwhile MEERFHRERIE, (EAS BT ZIGER A Y B E0k
PR BRI TRIEHSNZ IR T — .

Yeontinue FHERIIE R —A finally TRt ry RN, % finally THEHIITREH
FUETFIRTEFRE R — N U

7.11 import &4

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" identifie:
("," identifier ["as" identifierl)* [","] ")"
| "from" relative_module "import" "*"

module = (identifier ".")* identifier

relative_module = "."* module | "."+

LAY import iEA] (R from 141) &3 W AT
LB, AR W BE S B W R (A .
2. TEJRERtn 44 2SI PR impo rt WA R AR BT AR BV T SEE C— P AR

MIEREG 2D TR (HES 0 0) SRS PR AS1R 2 BT, Q1R X 28Ry 3 a0 U 7 1Y)
import 7],

BB, BIERAINEER AN AE T N A 20 A R E, P i T s A2
PRI B AR, DAL AT T 5E il S ARG A B TR . R — R, AT e A
BOCEARE], S RAEMIR IR, BRI TRIHACRD A R A T 4 iR

USRS AR BT SR A, AT LA I LA =0y X — 2 AE Rt 44 2 [l 2
o BRG] as b, HE as FRATRS SABIRIE

o WEREA R E AL FR, AU AR frm SR P, WASBR A 4 B 0 2 21 Sy i 44 25 7]
PR B S AR5 -

o QRS AR R s B, AL SR Y B SR L Y 44 PR R E B R i i 4 S
AR b e 2 AL T o TS A RS lh 25T 7 P G 5 8 R 44 R o 17 0 TS BE LB V7 0

£rom JEA I i AR o 0 — st
L & from TRIMIRERIBDE, QA LESE S MBI IR
2. ¥Fimport A ER MR
L KA S AU A %44 PR S
2. WEREA, SIS ARAEAFE TR, R HRRR AR S AR R A BT
3. R AEBNZEN:, WHE]& ImportError,

4. WG, FEXHZERT AR a2 2500, ARA as TAIMGE IR 2R 208, R
FJE L 2 B

ik
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import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound.
—locally

import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as fbb

from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as baz
from foo import attr # foo imported and foo.attr bound as attr

WRARIRFFIN RSO — RS (%), WA SR i A 44 FRERIF % i mpo e TR BT E R 1R
Ik 0 2 R 44 2 1) o

— AT E L AR S AR R AR 4 A R Rl — N2 __all_ RS EOREfE R WARA
EXL, BUAR TR, Hh WOz i e Lee A4 TR, 75 __all__ g 4
FREREW A A I L M7, WR __all  WAHE X, WAH LRSS ESERI G4
2RI ITA AL T RIZFARF () T8 FK. __all N4 AFEREA G APL B H iRt
Yo AT N JE T APT g — P I (5 Qe Aseke P s ARG A AR )

WAELAFEA R FA - from module import * - (UFERIHZEG B AVr. ZlAe K ek sk Fioe b il
HERT| &% SyntaxError,

W45 BT AR BT AR R X AR 24— IR S S — N e, W]
PATE IR — A S 2 A AT A, A4 A AR TR £ rom Z )5 46 A PR R Bl A v
MRS, RAT AEAR T8 & V) A RS O T Fe e Y a2 a5 2 B2 D9 . — DRI
FRRNEPITFANESRITER M, WSS RR B — MRS EA RS RN B, K
WEHE. HILARARIAT from . import mod By FrAb{ & A pkg L NA— MBI, W& ARG
A pkg.mod. WERARAT from . .subpkg2 import mod W FTALNIE A pkg. subpkgl MARKEFA
pkg.subpkg2.mod. A RN FARBIL UL ELE A8 F 0 —F5,

importlib.import_module () BHH AR AEH A E BT AR RS .

Bl k% — it import Ml H &% module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future i&%4)
future % &) J&—FREFXTARIEAR IR 2, 18 BB R Y, 24 (6 AR o 1) R SR B> Python 4T HRCHH AL
SRR A TR O S

future TEAJH H B2 AR TR 5 P 5 A TR UER Python RARMMA MR E WA S . ERFET
TSR BAE SR AR E 2 F I R A TR 8 FH 2 P

future_stmt = "from" "__ future_ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ™"

feature = identifier

future FHAJLAHESERIHTF LA AL E B, w] DA BUTE future 10) Z HilAT HA:
o B SCRY AR (WERAFTE)
. R,
L, R
o HoAth future 1547 .
ME—F5 L future IR AJAYRFIE A7 E (2L PEP 563),
future 15/7) BT )2 F B BTG 7 52450475 9% S~ Python 3 BTiAT] . H A 145 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #
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with_statement, E1I‘]%Kaﬁijﬂﬁ%lﬁ7 HREAIRE2 e EHRE, HEeAH 2N T M5k
s

future 1EA7EJR 15 I 2B AT MR R X2 A T8 SR A0 o 3 A A A [R] 0 AR SR S B
BERE R B BRI AT IRAEY: (FIAHTIER ), AEX PG DL gnids il AET7 2 AN R 7
FORMRHTIIE . XAER P N REHER B2 TH 7 A 1EH

K TARATEE E W R ATIAS, i as ZEAE PR A AR D X, AR future 15A) 60 & AR MG FRE
W25 | K& rie i i .

EIEE TS SCHATA import iEAJAHF] : AEAE— DS SCRAFA U AR ERIER __future_, BRTE
AT futare 15A] T DA E ) T A

F N B 4T IHE X BT future 1545 5 (445 2 1

TR R AN SR B AR AR 2 Ak

import __ future__ [as name]

XFFAF future 1H4]; B R IE— 2R B RIRTE AR BR H 98 import 154 .

TEBAARE LY, 1%} Code compiled by calls to the P& FEE exec () Fl compile () BV T gmimIMR
PEUR BT — M B futare IHAJIAIER M 2 v, SRS futare 35 BT CHRIIEVERNE L. WATH
A PAIE S compile () WATESEMPAIE M - 1 2 FIZ R AT SCRY DA T 1R

TERZ B AR /R AT AR future TRATREAEMRRRS: S0 BUS IS A A R AR — AN REAR 1) 5 2l
T -1 IS8, HEAT AR FRIT, HizMAE S fuwre 154, ERHAESLEASTIHA
AT RIA Z SRR R

UL
PEP 236 - (]3] __future__ 7 __future__ #LHI I HAIHEL .

7.12 global j&4)

global_stmt = "global" identifier ("," identifier)™*

global WEAEAEH T EA MBI A .. BREWE RS s s & R R, Bhe
SRS mIRAEA T REA 3] global e, Ak H HAS R AT ASE a2 /AR S AU I 42 /AR &
TEglobal 1EA]HH|H A FRAFE [ — A E N % global A Z HIALE P .

TEglobal WEAIHAH WA TR B E CHIEXSE, WARBRYEHE Awich iBR)jEexcept TR H R,
PAK for fEFRRI B FRFNE . class & X, REUE X . import 1EA)o A BARESSE.

CPython SZHLANYI : 24w/ SE P I A58 T oK Frg iy _Ead BR ), (HRR AN 4 X HE B i, AR
K SEE AT BB S MON SR K, R AR R e 1 5 S

PO DL global EXTMTERAITES . BAUYS global 41 [H B g AEAT SRS EMEH . 4551
o, CETEIRMANE exec () RECFAFHREURDXNT S H 1) global {EA)FHA ST ¢.4-1% ek K0 1Y
RAGE, TS AEX AR AT AN 232 B S % R R B RS B global 1AM, X[
FEE T eval () fil compile () Bl
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7.13 nonlocal &)

nonlocal_stmt = "nonlocal" identifier ("," identifier)*
nonlocalln/—JA{E?EfEfﬂ'EHE/J%ﬁTEWZHIJTFJEEG@A 1@%@*55&6’]%‘%5 SR DAIMPA AR R, X
FhOJREMREZE, N EMBRAT N2 E B R R a4 251 . A VPR B I S E A R

fERIERASN HAE A (BEBR) A g A B

Hoglobal IERIHFHIHIIL AR, nonlocal WEAIHEI YA BRI 1) Z HIAAAET (5 1 s
MZE5E (FEIX AR 24 IR BB 48 E AT ISR RERETC S S E )

nonlocal WEAHHIH I ZFRARE 2 BIAFAET AR e B R 40 FHmh 2 .
S U
PEP 3104 - JiRIAM21E R8P 888 A Knonlocal iEA)AHTEULR .
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CHAPTER 8

EEEARGGHEE (504 MiGa; NS ARRN7 2w ol i ir i & e ima . @
W, AEENSERESTT, B PRI RN GRS T 172N,

if, while flfor A MR EIEGIERIRARMIE . € ry BN — AR5 & 55 20 PR/ AR
f, iwi e h A SRR — U B AT R IR A I A S5 AChS . s RIS E s B R TR &
IR

—HREGERR A A AUl — TR AR AR RRER IR T
AEREAE T HIA M GRS A TRR A — M Al i SR T IT IR A — AN B S 4R TR
el AR —ALE R . AT DU AE TRISK I B 5 2 Ja SR A — AT — Sk sl S B
ZAMIRIER], S WA Z Rt — T 2. R M T4 e &ine
WA GTEA WRBRRAGIEN, XN IEMERA LN e lse TRBZE T 1 £ 147

’if testl: if test2: print (x) ‘

EEE R R RAERX S NS 9E L E SR, HIEA N RBIY, Brf print () N 8EEH
AIFT, BEEHEIT:

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

JSEack

compound_stmt = if_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| match_stmt
| funcdef

| classdef

| async_with_stmt

| async_for_stmt

| async_funcdef

stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT

stmt_1list NEWLINE | compound_stmt

simple_stmt (";" simple_stmt)* [";"]

suite
statement
stmt_1list
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TR B B2 PA NEWLINE 4550, 2 5P EERBE—> DEDENT. A%y R Al 52k 1A M2 A— A
REAE MBI KB PR RIS, RIS AR L (CBA5else’ [AIRETE Python H i 1 BLoK fix
B i £ AR R AR DAY o

N T PRUETEMT, AR A7 AR R R4 1 AR e B AT rh i A%

8.1 if &4

i £ R TA R IET

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

B REX BN REEEZHRE—DEE (BSR4 RE T THEESERERE L) 72T
ME—VERCHY—A>s RJERETZ TR (B £ AR AR A 2P TEORME) « AR BT 2Rk
HIBAE, Wk e lse TR URAFTEM 2SS T«

8.2 while iEH)

while WA TAEFRIBARE N H R OL N A AT

m.nmn

while_stmt = "while" assignment_expression suite

["else" ":" suite]

RXARFEEHRG IR, I DA IE N FUR AT — A>T aik ;. ARk U B (T RETES: — Ik
g A E) WA else TRBAFAEM S PIATH L ILIER.

BT AR R break IBATEHATI L LG AT e1se THIK SF—THEH R cont inue
VBT IRF BT A (e A 38 A 0 a8 [l A e ek o

8.3 for iEf)

for IRIITRIFS (GIANF47E . JudEFZR) SRR R R TTR TR

for_stmt = "for" target_list "in" expression_list ":" suite
["else" ":" suite]

Tl AT RSPORME K BN E AN ERI SR, RGN expression_list WE5HRA1HE—

MERAS, ARG L RA IR R B — P T—IR AR, Ry 5EARR R By —3%. &—

T FARETR AR (S LB E9E ) BERIRMESS H s 3R, RE AR BT 4 T e R

(XXTEF I AR AT & stopIteration FHEBV.ZILAE), else TAIM AR NIRAAERF 2

WAAT, L IETRIL.

B ATHE ) break IBAEPATHAG L EIEIR AT else FAME DT AEF K cont inue

E/ﬂﬁ:ﬁkﬁﬁ%%ﬁ?/ﬂw*H@ﬁﬂ%%ﬁ%#%@?*@i%?ﬁﬁﬁi WETERA N Ul else 14]
7o

for{gﬁﬂﬁ‘ﬁﬁTE‘?’J%@*E"J’E%J‘&T@@{EO TR CRFE T BN IR LeAS B T A TR, B HETE for FEFMA Y

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

FI ARSI 48 FRAE DR RIS A B, (FR R FPSN =S, M ENTRHR AR S PRI $2
A NERE range () REABBAULATTZERLIFH. fildn, £ range (3) FEHUGA: 0, 1 F0
2,

8.4 tryi&h)

try WY A — AR AR R S Ak B A/ B ARG :

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

except TAEE ~NHENFHEALBRENF . Yery TAHRICHE AR, WASHEM R AR
PAAT. 4 try THPRAESEN, KRB PR, IR SE KA except THHE
PR S HAILECH ). WPRAFAE L IR except 147, B E—4: ERFILEAT AR5
XA A except 147, ZRIEASPORAST, WEREGERIRE AN TR HeA", W THFIL
FCY IS AR RERFENRITEIREGE H AR E AR, 8RS 7 WA SRR R 2L
oL, WHARE SH R ARA -

U2REA except TG S EEAIVCAC, S AE R ARSI AN Ak v Ak _EARZER 2R S Ak RS

UIRAERS except A1k YR ORIEN T % T 520, WEORXTAL BRES AR SWBGY , HAE A LA
AR RS LR X i iR (ERSIER B coy BRI [R5 ) .

| — VLR except TR, %5 FF B (ELT 1% except TH)TE as RBFZ GHEM HAR, A4
AR BT HYIE , F Hi% except TRARFHINTT. A except TAJERLAA nl A TH T4 . 2433k
THRBR R, RS EEA try B2 JGAREEITT. (REWRE WM T — R WA iR M
AREBRES, WS AT N2 AL PRES ) ry TR, WANZAE B SR S B R )

B as £ HARRIE N — D570, ERTE except THIZEHRIGAER. X4 T

except E as N:
foo

YEEE N

except E as N:
try:
foo
finally:
del N

R S AR 26— AN R 2 PR A BEAE except TR JEHIE. S SRR BRI T
BT SR OLR , ENSTEBCEAR I RERT A, BRI SRl A S ORI A0 B3 B AR R — W ol
LN

FE—A~ except TAMABHATL AT, A XFHE A BAFAAE sys B, Wl sys.exc_info ()
' SRR ARSI, AR final ly TAIESSIR TR A58, 59 R0 SRRH R RIAR A E %
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KYjH. sys.exc_info () RE—A3 508, HFHE. RELOIFEIRRAM (S WicELDER
g5l =), TAERET AR A AR i MBS i AR I, @i sys . exc_info () P
1 5 B AR R S R B 22 TR H:

>>> print (sys.exc_info())
(None, None, None)
>>> try:
. raise TypeError
. except:
print (sys.exc_info())
try:
raise ValueError
except:
print (sys.exc_info())
print (sys.exc_info())

<class 'TypeError'>, TypeError (), <traceback object at 0x10efad080>)

(

(<class 'ValueError'>, ValueError (), <traceback object at 0x10efad040>)
(<class 'TypeError'>, TypeError(), <traceback object at 0x10efad080>)
>>> print (sys.exc_info())

(

None, None, None)

WA BT e oy TR 5| K0, HBBA AT recurn, continue Mibreak if4], AN
else THIFIAT. else iHMPHREASHZHIN except FAJALEE,

WMRAFAEinally, EREE—D HH ABERF. try THSEIET, GiFETexcept Ml else
TAYo WRAEIX L FA) R AT R AR B S, W S PRI RIF . finally FARRFREAAT. AR
FAEWRAFR) 38, ERTE finally TAIRREMHEFT K. WR finally TAIGIK T 75— 5,
PEPRATI 08 RO B H I T30 2R finally THPAT T return, break Bcont inue ifH],
NI APRAT I S S

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

¥efinally FAJBATINIE], REPANBEIRIUCR H 158 -

Y return, break B{continue {ERIE— try..finally iIEAHY t ry TAEAE RREIATES, finally
TiEA e TEEITED BT

bR R4 R B e o B IR AT i recurn IR IR B E ). T finally TR ZHHAAT, HILAE
finally FAIHBIITH return iR ERHRIGHITHI:

>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

A RAEWELHEE T MEF ¥ — I, H R raise BB EREE R DAEraise i& 6] —75
##,

1E 3.8 iR E: £E Python 3.8 Z i, continue iRAJARVIEL inally TAIFHH, X2 AR ARSLHAT
FE— AR
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8.5 with ig4)

with B4 TS A MR E T SCE PR (B Wwith 12 4) 1 F U872 2 —35) & X7 S A RS B it
1o XAVFXIERAP t ry...except...finally R TEE2E L EHLE .

with_stmt
with_stmt_contents
with_item

with_item ("," with_item)*

expression ["as" target]

WA —A “TH” Bwith BRI R T
Lo ERegak (FE with_item hoghipyRika) AT RIEARAG B R SCEREAS
WAL TS PIER __enter_ () DAMEJSEEE .
AT SCEFIERN _exit_ () DAMEJSEEME .
KGR E R CE RN __enter_ () k.
MR wichiBEAH S —ANER, KH _enter () MRE{EHHIREAE .

A

R wich BRI SPHIERE _ enter_ () FERKAEMGRALRE, W __exit_ () RFE2&H
P R, A0RAEXT H ARG B I a] A A 5510, B Rl 24 Ve v A A N & A ) Al e sl A 3
Z W NS 7.

6. AT

7. KGR BTSRRI __exit_ () JiK. WASERRRER N 2 b A S E, WA, g
HEHHE BB AS TR EE __exit_ (). HUIE, Fft=1 None Z4L.

WEAREA AR R R R SE, HERA _exit__ () FEMREE MM, WHiZRE 20 E
W51k MAGRIEENE, WZRHESPEmH], H oG dTwi th IR 2 R RTER

URE AU b T 5B DASNRAEAT B PR, PR E __exit_ () BREMES AN, HSAEI%E
AB I 0 R AR A B AR T

PATR AR

with EXPRESSION as TARGET:
SUITE

FETE S EAEH T

manager = (EXPRESSION)

enter = type (manager) .__enter_
exit = type (manager) .__exit_
value = enter (manager)
hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

WRAGZATH , WEMIEFAEL S wich IBAIE R P24 R SCE RS

8.5. with &4 95
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with A() as a, B() as b:
SUITE

TEIH X ST

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

WA B E St E 2T 2 0T H B SCE B . Bl

with (
A() as a,
B() as b,
)t
SUITE

e 3.1 UG SeRp i~ B 3ckis.

TE 3.10 {5k Support for using grouping parentheses to break the statement in multiple lines.
S

PEP 343 - *with” iy Python with iEAIFLTERGA. 5 EAURHI.

8.6 match iEfq)

3.10 R Hhfig.
PEFCTE R T A TRECIL R . BRI

match_stmt
subject_expr

'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
star_named_expression "," star_named_expressions?

| named_expression

'case' patterns [guard] ":" block

case_block

TR AT ARG SR IR AT

R ICRC ez — B A (BRAE case J5), — P HAME (BRAEmatch J5). S (WHEEE T
BE) R FAREETIEHC . i

o DPUPRCAIER I (BRI s R IK) -

o FTRERFUCECAESS & B — 4 b X7 R e R AE R 2 he
Tk match fll case J2soft keywords
%W

* PEP 634 — 5 ALRCIEHES . MG

* PEP 636 —Z5 (LB ITHE . 7%
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8.6.1 ik

VEPC R f) 2 AR AR R AR -

L X EFFRIRN subject _expr RGJGHERAE ML B AR, R BirRs A EEs, W
{ifi Jf] the standard rules 14 7Z2—N 7G4 .

2. HIFMERHIK S case_block HPAYEEMRZEATICHC . VERE I E A HAR AL ITE T il -
PEFE AR ] A SR i ) — LUl A A IS 4 AR R« HER R MU PR 2 S, AL
PRRLE WL 3Co IR AP i R 7™ A i PR ol B A T e SR, W EAAEDEfiCi g
ZJafi.

TR AERCIERC R IR, — 2o PRl B . AN BT 2 I VC e HEAT Y 987
PO e, AEANASRAE IR WG PR FFAAE . BRUIAT W T S8, W RESA BT
Al X MERENPE, RFAFESEIEmL.

3. ARAZA VRS, HF HLSE T A 2R (QIRAAAE) BRAE. TEXFPREOLT, PRIESE AL
A ARG E -

o USRARIRAE M E L, $fT case_block T block
o N, PRI B EZ R A case_block
o WIREATHE— S case B, PUELIEAA L.

MR P B HBUEAERER R RSB, ARERS T RE 2 S Al il b e
AT5 A G FE A SR AL

VLR A R B

>>> flag = False
>>> match (100, 200):
case (100, 300): # Mismatch: 200 != 300
print ('Case 1")
case (100, 200) if flag: # Successful match, but guard fails
print ('Case 2")
case (100, y): # Matches and binds y to 200
print (f'Case 3, y: {y}")
case _: # Pattern not attempted
print ('Case 4, I match anything!')

Case 3, y: 200

EEXARGId, if flag BRI, HFAE T THEZHXNE.

8.6.2 #JRIN

guard = "if" named_expression

guard (B & case W—&4) MBUSALA BELL case ifAIH ARSI T BT RAMIEA R : if 2
JeR— Ak

YA guard i case HPZERAEWT
1. K #r case P @G ILAL AL . QAZAL LR R, WEARXS guard #EA7KME, fadF—

A~ case B,
2. MEAZAECILHL S ), X} quard K{H.
o MR guard SRIENE, WL case e,

8.6. match {E) 97




The Python Language Reference, A4 %5 3.10.13

o IR quard SR A, WA case B,
o UARAEXT quard RSNG| LT 55, WRERApE .

AR A RIER, BT ERAR . LRBERENFMNE —4 case HE e f5—4> case HUKIK B
APEAT, VTR M case HURpgiBkad . (W@ vd, ZYsRBUREN I 73T, ) —HEH 17—
case B, ZRIRAE N LA 1.

8.6.3 WASEMCHEIRY case Bk
W E VEHE Y case g REVCEC AT A 1 L) case B, —ANVCECTEA] e 2 W AR — S % VUL Y case B, i H.
WG

WSR—A> case P LRI, I HHAR 0 E VLR, IA WP N 20 E VEELH . A1RFATAT DA
BNTEIE FUE]— AR SR BRI RC S, AR A XA BB N2 ab E PLIEHY . A PA MR e i
VERCHY -

o ZefRECR M RE PERLAS 42 X

« WEELAWEVEERLA SR
o« WMRHEX

o SREAFAEX,

o 5 AR E PR

8.6.4 {EX

T AT TR I ARIME EBNF 1A 5 .
* f¥5 SEP.RULE+ J& RULE (SEP RULE) * [N 5
Y 2n

* ff'5 |RULE ZH[ a5 E WS RS

patterns WIZIEWZ:

patterns
pattern
closed_pattern

open_sequence_pattern | pattern
as_pattern | or_pattern

| literal_ pattern

| capture_pattern
| wildcard pattern
| value_pattern

| group_pattern
|
|
|

sequence_pattern
mapping _pattern
class_pattern

AR AR RIS 2" DAERBECRE R, T Ui (B4 Raymond Hettinger $2 ity
30, KRR AR 2 F R A ) o TEVERE, X SERIALI R T U] R, T REAS SR 2 i SE B
BEAh, BN ST AR,
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R
sl AT | BRI ECE 2 . A

or_pattern = "|".closed pattern+

FA R TR DA 2 It fiendy , HLARASTAR S A 8 5 M [R] 9 44 3 S DA S B S o
R ECRF H AR 5 A TRGCEAAIC i, HEIA —ICE ), AR5 % B R A DR BE B
N, AR PRI ), s 2 PE e 2R

fiMEZ, P1 | P2 | ... XEJEEAIEE L, WEORKNORHER RS P2, 2R B i IE AL
W37 BPEE R HABGCPE R ), 73 ML PE R 2

AS &=
AS BEFUR R a s eSS B AREUEAT IR, TR

as_pattern = or_pattern "as" capture_pattern

A OR FEAPLHECR M, T AS it xR, FEHAMEFIL T, AS BIRAKFH IR Y as KEFHIDIHFR
HEHVCEL T . capture_pattern AHH _.

M52, P as NAME $45 p UL, WI)ERHXE NAME = <subject>,

FEHERX
FIHERLON Y. Python HHI R 28T @i, THEA:

literal_pattern = signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

HEM st rings FFRiC NUMBER &¥Estandard Python grammar FV5E L. X =51 S WFAE. AZEE
BT R EAR R . WA SRS X F 41 T iE

signed_number '+' NUMBER fll signed_number '-' NUMBER JE AT HER T4 BATERLAL
R — AR A T — R Bl 3 + 45

RIME <, LITERAL H&YE <subject> == LITERAL IVLECET) . X 85 None . True fll False
, i is BHEF.
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fHIRIE
PR HARES — AR E . Tk

capture_pattern = ' ' NAME
BB — A TR _ AR (1 BRI AN & L) . BaW4E wildcard pattern .
LB, — MR FHEBHEE K. Bl case x, x: ... B, {Hcase [x] | x:
. SRRV

P EIE REPC LN . FPE#E0f PEP 572 RS FATBAL AR N s 2 P AE R
B R E RN B — A R i, RARAE M global Binonlocal iffy.

A5 2, NAME BUg Ul i HXF% B NAME = <subject> .

BECFFR
ERAFRA B R 2 VCRC R (KERAETAES) I EAGSEEMTATR. 5k

wildcard_pattern = v

T HATEARB BN 5. @w g FER—MriRsF, RIEE7E match B HARHEEA .
guard fil case i@ anit.

fAiME 2, _ A VCEY).

BEERX

{EARA A Python HH A M FRIV(E. THYA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

By R 44 PR (AR IERY) Python & AR A7 AT ML SRR 4R, AR B 5 B ARME HBe 25 50 55 )
BPLRC ) (7 == MRz EA) .

fAiiMiZ 2, NAMEL.NAME2 {{fE <subject> == NAMEL.NAME2 B} VSR L.

T QR E A EAE A — D IEEGE A R B0, MR T RE S Z AT R B AR — MEHF R RN &
AR EE AR . XPEAT- 55 E LR TE A AT AR 7 o

R
AR AV PAER B R IE S, DA 4. Btz sh, ERa BN, ik

group_pattern = "(" pattern ")"

fi R (P) BAH P MRBIACR.
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FrHRE
— IR SRR 5 P TR AT ICRC R TR0, IR T o RSO R Rt

"[" [maybe_sequence_pattern] "]"

| "(" [open_sequence_pattern] ")"
maybe_star_pattern "," [maybe_sequence_pattern]
", ".maybe_star_patternt ","?

star_pattern | pattern

"*W (capture_pattern | wildcard _pattern)

sequence_pattern

open_sequence_pattern
maybe_sequence_pattern
maybe_star_pattern
star_pattern

J R b G I3 5 8O #5238 D) (B .y #I L. ] )

TR 1RSSR HBA BRBEE 5 1 AR (fan (31 4)) 22—t X 7 i S i
SRAERAEC (B 131 41) WhE— s,

— M R 2 A U — A BS TR, B TR DU BT P2 . IR BT TR,
WP IR T KA I ), Hoe — Sl AR KAy A1 B

R A F IS — A AR EA VCRC 2 A -
L AR EFEAR—ATH , %I ITRR I
2. MREARER str . bytes B bytearray BB, WP IEHRIL .
3. B A BRI R T Py SR A [ R K R i 2 v AR K
AR P B AR ] R K Y -
L AR ARSI R 5 TR RCRAMSE, WP 8 X L e 2 g
2. JPABLC R A RS F AR A1 A A I H A ZE B A AT IERC . — B> PRI R R
%ﬁ?i@ﬁﬂ USRI 1 TR B S B AT B A PUIE , R840 3% 7 S AR Rt P it 1
FV IR 1Pk S w ey SUE
L AR AR IR BN T AR R S TR AR, WXy oA e Bl 2
2. SREERERF—HE, FERTAERE TRCS AN A5 H 247 IR
3. R B, B TR S R B AR SR I, A RS TR SR
JEE T TR B A A3 0
4. BRI RS TR SR HARTIIER, s 5 K5 — 4.

2R ITHC A, JFRIRE CHPA T LR —

o 4K H collections.abc.Sequence HJZE

e Wil collections.abc.Sequence [ Python 2%
e % ® T (CPython) Py_TPFLAGS_SEQUENCE V[ N E
o Yk E R AT — AL

ﬁ'JM(EJ?ﬁEPEI’J%@EET“ 1

array.array

e collections.deque

e list

* memoryview

* range

e tuple

Efig: KEDH str, bytes fll bytearray i HAREAGEIEEF KA.

8.6. match {E) 101



The Python Language Reference, A4 %5 3.10.13

WA BT E RS len O (BPEE __len_ () HHB0 K65, MRRERS AT RES AZUT1A
XM ARG REFR .

faiMiEz, [P1, P2, P3, .., P<N>] {UFEWIE A TR0 VCEC RS :
o EE <subject> B—~)F4
* len(subject) == <N>
* $f P15 <subject>[0] HATICEL (VR ICITHEC AT ASEE £ F%)
« P2 5 <subject>[1] HATILAC (IR L ICHT AT DAGSE 2 %)
o PG B AR TR DAL 2 0

BRSHRS
WG AL & — DA SR AR T s . T

mapping_pattern = "{" [items_pattern] "}"
items_pattern = ", " key value pattern+ ","?
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_pattern
"x*W capture_pattern

— ARG P R W DA — U SR SR SR AU W P ) B i — > T

W B AR S S Fe i IR AR R . R FI(EE S5 & SyntaxError o e A R ER &
FEIZfTHE] % ValueError .

PATR R MRS H e U 2 A |
LR BAMEA R — B, MBS IT L S -

2. HWRATREA P g R AT AE T AR, ELAR B RS CHR 55 1 A S 18R 2 201 P i G
1, WAL RE ) -

3. Qi SR A e S AR S A A B B AT, AR R E E R T EEWFEME, 251k
SyntaxError ; XFHIFEMEKI MM, &5/ K ValueError .

double_star_pattern

et AREXTE LS B AR get () BEMNSEIERIFTUCE . VEECAY SEAE X 20 B A7 AE T i
o, MAREN _ missing. () B{ __getitem_ () BIEEE.

fAfjii&HZ, {KEYL: P1, KEY2: P2, ... }{UFEWHELANIEOLE IR

* fifr <subject> JZWLG}

* KEY1l in <subject>

* P1 5 <subject>[KEY1] FHILHL

o e T 5 6T 7 P e A G DA B 2 3

S FER VL P, WU E AR LR —

o 4K H collections.abc.Mapping FJZE

e ¥ iH collections.abc.Mapping [ Python 2&

e % ® T (CPython) Py_TPFLAGS_MAPPING V[N E I

o AR E R SE
FrEEH) dict Ml types.MappingProxyType JHNJE T IRIT.
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ES LN
RBAFTR— D RUALER L ESHA BT SH (WARA W) . HIE:

class_pattern
pattern_arguments

name_or_attr " (" [pattern_arguments ","?] ")"
positional_patterns ["," keyword patterns]

| keyword_patterns

", ".patternt+

", ".keyword_pattern+

NAME "=" pattern

positional_patterns
keyword_patterns
keyword_pattern

[F]—A~ 5% B A B AR AR FE AR
PATR 2 IS H AME PR 2 A -
1. W name_or_attr AWE type RIS, 51K TypeError .,
2. WHRHMEA & name_or_attr LB (Gl isinstance () Mik), %I VLHLLIM.

3. WRBCABASHATAE, WHRB TS . 00, a2 BRE R e 1A 5 Bl B A
KAFHE -

TSN ERRE (RLESCHE ), B E TR, ERSEAEREHLE; T
LERAY, R R T — R T AR

WS AR R, BT S — 3, R R

— R E R — AN B T A
* WRXT| % 7Bk AttributeError PMANKRHR, %F W S0l H .
o WIHXEIA T AttributeError , ZZMENICHEIKIL.

© T, BB 0 T S AR B PERLETIERD. AR, WA PTR %
Wi ST, WIARSER T — 3% BT DU

AR B KRR S L S, RS D R T
WERAAAE AL BRI, TEVCHCAT S 2K name_or_attr W__match_args_ JRIERF AR K
T
—. #4755 getattr(cls, "__match_args_ ", () ZMHmEH.
o WREGIK—DRE, ZRERgIL
o WALRPMEAZ—AIed, WFH I HE| % TypeError .
o FEMRAMEERY len(cls.__match_args_ ) , ¥5|k TypeError .

e M, A BB i & i __match_args_ [i] B it o X B .
__match_args__[i] @S2 — N FAFH; WHRAZE W 5| & TypeError

s WRAEEM KB, F1K TypeError .
Z W
R RAEK B P 0913 H A
L AL B BGUAR R G HAIBER, PRSI R IR A S R AR — A
XFTRAN A ERAL, (7B A AL B A R Y -
* bool

N

e bytearray
* bytes

e dict

8.6. match {E) 103



The Python Language Reference, A4 %5 3.10.13

e float

e frozenset
e int

e list

* set

* str

* tuple

R Z—MIESE, USRS RN A BT IR, B0, int (011) [T

BifE 0, fHANVLELE 0. 0.
Al H 2, CLS(P1, attr=P2) {UFEIH /& AT 0 i PLhCp ) -
* isinstance (<subject>, CLS)
* I CLs.__match_args__ ff P1 Feffely ki ialki
o MTRA KRS S attr=P2 ;
— hasattr (<subject>,
- ¥ P2 5 <subject>.attr #HFTICHE
o rene TR AR I 14 K 7 SRR A S
W
* PEP 634 — 25k {0Ai=C Ve L . #17E
* PEP 636 — 50 ITfe . o

"attr")

W

8.7 BEE X

PREIUE Ut RS B P E B CERBURE L (B W7 R A B Rss 4 —Y)

funcdef = [decorators] "def"
["->" expression] ":"

decorators = decorator+

decorator = "e"

parameter_list = defparameter

funcname [parameter_1list]

assignment_expression NEWLINE

("," defparameter)* "," "/" [paramete

| parameter_list_no_posonly

parameter_list_no_posonly defparameter

("," defparameter)* [parameter_ 1list_c

| parameter_list_starargs

parameter_list_starargs = "*" [parameter]

| "**" parameter [","]
parameter = identifier [":" expression]
defparameter = parameter ["=" expression]
funcname = identifier

("," defparameter)* ["**" paramete

PRHUE SO — 2 P IATIR A o BT I A 24 1R i i 44 23 0] oKy R RO R 21— D e on 5. (e
AP AASA Eds ) o XA BREOOT R A SN M i 42 R A4 2SR5 R, A e B it e ek 1 1y 42 )

(R

BRBICE SOF AR S IATRER U 2 e B F A S AT e 4

— A BRBUE SR AR — A Z A decorator FaRA T AL 24 bR BOE SONIRFAE B 5 2% R B0 SCAY PR T3k
HOR R e b ORI SRIEER AR — DRI G, B AR RAE I ME—S B A B A -

AR RS 55— 2 ) BRI A B T (L S B o R o JRYE, bR %R docstring .
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IR [ ECRF 0 E B R A8 PRI AR BR AN 5 . 2R HiAS 2 AR E T s« BlAnpA T AU

Qfl (arg)

@f2

def func(): pass
KEEMT

def func(): pass

func = fl(arg) (£2 (func))

AR Z IAET IR G R EOF A 2 8m 98 E B 45K func.

1E 3.9 MU HC: BRETfE FHALMA % assignment_expression FXEMi. TEZ B, BiEwEN
HONRIR, HEES L PEP 614,

Y AWENT A5 B WA = A8 XEAERIEARS, ROy BA “BNESE”. TR
AEONMERIES:, HX R argument AT VATEVR ] 88 s, 6B 0T 2 B SR BOAER . sk
—MNESHARIMA, JFEITATE" ZRIRIES MR A BRONE - XA AR IR AR AE A B
#ik.

BRINE S 2R A T PR BOE SRR T AT ORI . XRG4 bR BOE SRR ek R —
U, MR TR RO T R o X — i AEBINE S A AN 4, Blans) R e 5= H i i}
B JE TR B AR R BB T g (AN 51 a7 —5) , WSz EERAME 2B k.
%Eﬁ%%é\ﬁ]@fﬁ%ﬂ@ o SRR — I IA R M) None fEJERIAME, FFAE R R0 b S
WM, B

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

SR TR SAET R 4 P TR . B0 T 3 R T 29 et OB T SR, %
R GIESE, SR CRF SR UL BAL. WIRAFE* ident i Fiexr” RERILR , ©20HI
fe A TCADRB T AT BB HL, BN 20041, IRAFAE™ * ident 5 £1ex” BAFAGTER,
CABMIAIL A A A PSR TR X PS8, AN — A R 2], 7+
S *identifier” 2GSRI L @IS HAEE CRTSHIEA . 167/ ZHITESH
S (LI B S R T FL Al L SR A

1 3.8 OEE: WA / eRBOE S TEEARS R URGCEE S . 325 PEP 570 TR .

S DM EirE, BEXHEFRS LRGN LE”: expression”, [EESE R I EInE, &
*identifier of **identifier XFEMITES WA BRET A “IRI bryd, HEXUHTEE S5
FJGM "> expression”. AR DAL 201 Python ik . ARyEMIFFAEA 2048 R T
o AREEE T DAVE RO 52/ __annotations_ J@MEH AR IE S 44 Fk kS i = BB B Dl . 40
WAFH T annotations import from _ future_ I, WIARHE SRS TR FAFE DAUS I IER
SRAEERE . B, EAISERITRECE XIORE . TEXFE T, AREERsRAE I T GE 5 e e A
it v B I AS [

B4 R (RYER]— 2R RS DAEST ek i 2 v BB . X TR H lambda
K, BARRIR Wlambda 735 X —75. W¥ER lambda FU& 87 LR B0E LI —F B B £ der” 15
A H R SR BB T DAME ] lambda 63k 205 SR R B — RERE (L 1B SR 28 HAL 2 FR . "de£” B SLRR I
TR, B ST 2 B A R AR

B R VBT B % . DB ERIA T de £7 1547 23 78 S Jail el B0 AT Bk
Il ol A . R R A ) B B A ] DAV R 51 def 1EA)BRELRY R A . EES LG 6 5

-

HE —T

W

PEP 3107 - BABhTE eI 1Y R RO i A B 1

PEP 484 —RMITEfiR FrvErIbniE & e 3 B8R,
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PEP 526 - B bsiiifiil A2t A WIR AR R DI RE . (ARIA RN L iR

PEP 5;2“3 - SERIIBRIER I SCRFAEIS AT I DA77 53 1 AU R AR 10 AR AN 2 BISRAEL A S BUARTE Y
AT -

8.8 HEN

R SO EEXS R (S WAT o R854 —T):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier

R Se— 2 M PRATIE R P AR5 30 5 45 tH EE2E 91 3% (ER AT S WA X)), FIRH Y — I
HRR U ORI — LV TRAIXIR . B PRI RRLBINGIR B 2 object; I, -

class Foo:
pass

FNT

class Foo (object) :
pass

Wl J5 JEAAFAE— BT RATIO (B W 2 5 5000) sPRideT, BT BT BIE Y Rl iy 44 23 1) A B0 7Y 42 5 fir
s, (HEH, KA EWASREUE L) AREGHIITIS, HARATWOE3E F R a4 25 &
BRAF —DRNREE G Lo, HERM 4 E RS R, JE T IO GRAF I S B i 44 23 1] o
RAFRIFAE ST 1) 4 ety 24 25 ) v 0 7 B2 52

TESAA N E SRR TR WP RAFAERT IR __dict o SR RLINR (4 m] FE 0 BRT 2R H w1 i
FHHAGE T E SGERRTE LY.

R QAT Rk BT A E .

R APEE M LR iR B —FE, -

@f1 (arg)
Qf2
class Foo: pass

REEHT

class Foo: pass
Foo = f1(arg) (f2 (Foo))

MR IR B R AL 5 SR ECR AR A 7] . SR IS i858 B R A4 P
TE 3.9 OB W B0 LM A3 assignment_expression %M, FEZ BIMASH, BUiEEN
HZMR, PRSI PEP 614,

PO BRI 752508 N E XA R BN TRl ir b=, SeBlEdknl il self.
name = value FENVEHRE. FMELFEEH W HE L self . name” FoRyERIGH], 2483 0t =ik
v s S 57 i 1 £ B ) 44 ) 2 gt o 8T T g VE SS9 T ek A RN, R b7 5 0 mT A (T
FECRTWIRGE R . W DA 368 22 S B A W) SE P40 T B SE il A

Z W

PEP 3115 - Python 3000 Pty B 038 IS ON Y BTESEIOER L, DA 6T A # i A e 2 my 28

HE S
S MR AR A — AT E A I A R T S N G 44 2SI __doc_ 45, WaRi%KMdocstring..
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PEP 3129 - J3EMuas SR Miasnofe i, eRBCRITT i i g 275 PEP 318 HRi5 I AR,

8.9 hig

3.5 B HE.

8.9.1 hiZEREE XL

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

Python P #2 i $RAT 7T PATE 2 7 8 B9 FIVK A (2 Wcoroutine), await Fiki\, async for PA
Jeasync with HEELEVMEE R EUA i .

/] async def MEVE CHRELE 2 N IMEREL, RIEFENTAEE await B asyne KT .
TEMRERR A vield from FiksRf5| %k syntaxError,
PV R R BB 1

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

TE 3.7 R await Ml async BUER R KM TEZHIA AT AEME B RN B4 1R R B ¢ 6
Fo

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable 2ty __aiter_ ¥k, % H ¥4 H %R Blasynchronous iterator, & W] PAFE H:
__anext__ AN AR .

async for {FA)AAVF RN 528 AT AT R T A
PATR AT

async for TARGET in ITER:
SUITE

else:
SUITE2

TEIR X ST

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

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclIteration:
running = False
else:
SUITE
else:

Qs
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(£ L£50)

SUITEZ2

HESH__aiter () fl__anext__ () THRER.
TEMR R AR Z AME ] asyne for iBAPKFT| & SyntaxError,

8.9.3 async with j&f)

async_with_stmt = "async" with_stmt
asynchronous context manager J&—fhcontext manager, BEWSTEEL enter 1 exit J51E P& {EHAT o
PATR ARG

async with EXPRESSION as TARGET:

SUITE
e L RSN T
manager = (EXPRESSION)
aenter = type (manager) .__aenter_
aexit = type (manager) .__aexit___
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)

HESH__aenter () Hl_aexit_ () THEFIE.
TEMME R ER Z AME ] asyne with iB4)HF5] % SyntaxError,
S

PEP 492 - {§i}I] async fl await {575 5CBLPMRE RF AR Python Hg— A~ IE ZCRY SRS, I IIAR LY.
SRR o

&
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CHAPTER 9

T2 4R 14

Python ffREds il A ZRHIRIRIG A A AR A SRR e SR A A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5E#a4 Python 2%

FRIRTE T MU R AN 6 WLRE AT RS VR P O 5 AR, (ELX 5 B4 1) Python £ 17 il PATE FH B 2 AR A T 119«
—N5E R Python 5 STER/IMITIRLERSE H0EAAT : BT P ERIAR RIS A nT A, (HI b TR0 4R
RES, HA sys (BFARLMRSF), builtins (NEKE. FH AL None) Ml _main__ BRSh. Hi—
AR T o SRR e I A T e PR 4 JRy i 44 25 )

A5 5 Python A2 7 1 TRIA R 5 Bt i i) TR

fRe s T DA <2 R AR T FEBLI 0L, B AN ERBCRIA T — e B 7, T2 U
FPFT— 2150 (ATRENSE ATEA]) . S ARG S — DS AP AR BB SE __main_
(1 iy 24 25 ) AT o

— A oE R A = AR AL IR A RS (T —c FAF Ay AT, f — SRS A
AT SE, B RIARHER A . MR SO ERHER AR — 1> tty BB, RS S ARG I
W, B S AR AT

9.2 LHFHIA

Ji A AR A SRR Sy AR EAT R ] T K

file_input = (NEWLINE | statement) *
HHEE T T LR O
o fEBT—5E%E Python F2)F I (M SCHFELFRFHR)
o fEMT— MBI
o fENT— ML IBY exec () BREI TR
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9.3 XEXHA
A2 AT A DA A TR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

WHEEERHEBRA T % (REZEH) ZEHRALAUTA —A27: X TH B AR T 00 2 5 A B4R
FE AL o

9.4 RiEXHWA

eval () B TFRBEIMA. EQBMITKINEH. ik eval () FFFFHSHMAA AT EA:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

SEERIEEIE

X2 5 Python iAHLTE , ELHARIUA M T2 M CPython f##r a7 1iE7A (2 WL Grammar/python.gram).
X HL R B BCAS I 1A AR A SR DRI A 240

WARiCiA e EBNF #l PEG BIRG K. Fpilith, s FIR—FFS . TEAFEGERE 5000 4R R e BTt
(PSR VCELEATAE AT ) o ! Fon e B niel (BPESR RICHC) . AT | 2 FFFREER PEG 1Y
“HREEE (TERS PEG IEIEH N / Bik) . WZ 1 PEP 617 T A Kk iBETE A E L4071 .

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
fstring: star_expressions

# type_expressions allow */** but ignore them
type_expressions:

','.expression+ ',' '*' expression ',' '**' expression
', '.expressiont ',' '*' expression
', '.expression+ ',' '**' expression

|
\
|
| '"*' expression ',' '"**' expression
| '"*' expression
| "**' expression
| ', '.expression+
statements: statement+
statement: compound_stmt | simple_stmts
statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER
simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup
[ '";'.simple_stmt+ [';'] NEWLINE
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
simple_stmt:

Q)
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| assignment
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt

| nonlocal_stmt
compound_stmt :

| function_def
| 1f_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# NOTE: annotated rhs may start with 'yield';
assignment:
| NAME ':' expression ['=' annotated_rhs

[ ('(' single_target ')'

| single_subscript_attribute_target)
| (star_targets '=' )+ (yield_expr |
| single_target augassign ~ (yield_expr |

augassign:

="
T>>="

Tk

V)=

global_stmt:
nonlocal_stmt:

'global'’
'nonlocal’

', ' NAME+
', ' .NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [','
del_stmt:

| 'del' del_targets &(';' | NEWLINE)
import_stmt:
import_name:
# note below:
import_from:

| 'from'

import_name | import_from
'import' dotted_as_names
the ('.'" |

(*." | '...")* dotted_name

star_expressions)

expression ]

'"...'") 1s necessary because '...'

'import'

yield expr must start with 'yield'

]

] ['=' annotated_rhs ]

[TYPE_COMMENT]

expression

star_expressions)

is tokenized as ELLIPSIS

import_from_targets

(FOAkED)
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[ "from' ('.' | '...")+ 'import' import_from_ targets
import_from_targets:

[ '"('" import_from_as_names [','] ")'

| import_from_as_names !',"'

[
import_from_as_names:

[ ', '".import_from_as_name+
import_from_as_name:

| NAME ['as' NAME ]
dotted_as_names:

| ', '".dotted_as_name+
dotted_as_name:

| dotted_name ['as' NAME ]
dotted_name:

| dotted_name '.' NAME

| NAME

if_ stmt:

| "if' named_expression ':' block elif_stmt

| "if' named_expression ':' block [else_block]
elif stmt:

| 'elif' named_expression ':' block elif_stmt

| 'elif' named_expression ':' block [else_block]
else_Dblock:

| 'else' ':' block

while_stmt:
| 'while' named_expression ':' block [else_block]

for_stmt:

| '"for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—Dblock]

| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.
— [else_block]

with_stmt:
| 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block

with_item:
| expression 'as' star_target &('," | ") | ':")
| expression

try_stmt:

| 'try' ':' block finally_block

| 'try' ':' block except_block+ [else_block] [finally_block]
except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
finally_block:

| 'finally' ':' block

match_stmt:

| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT
subject_expr:

| star_named_expression ',' star_named_expressions?

| named_expression
case_block:

| "case" patterns guard? ':' block

(FOAkED)
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guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern
pattern:
| as_pattern
| or_pattern
as_pattern:
| or_pattern 'as' pattern_capture_target
or_pattern:
| "|]'.closed_pattern+

closed_pattern:

| literal_pattern
| capture_pattern
| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
| class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:
| signed_number ! ('+' | '=")
| complex_number
| strings
| "None'
| '"True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys
literal_expr:
| signed_number ! ('+' | '-')
| complex_number
| strings
| '"None'
| '"True'
| 'False'

complex_number:
| signed_real_number '+' imaginary_number
| signed_real_number '—' imaginary_number

signed_number:
| NUMBER
| '"-'" NUMBER

signed_real_number:
| real_number
| '-'" real_number

real_number:
| NUMBER

imaginary_number:
| NUMBER

capture_pattern:
| pattern_capture_target

QS
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(8L 7))

pattern_capture_target:

[ " "™ NAME !('.' [ (" | '=")
wildcard_pattern:

I H_ll
value_pattern:

[ attr D(U. (N T=T)
attr:

| name_or_attr '.' NAME
name_or_attr:

| attr

| NAME
group_pattern:

[ "('" pattern ")'
sequence_pattern:

| '"[' maybe_sequence_pattern? ']’

| "(' open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ', '".maybe_star_patternt+ ','?
maybe_star_pattern:

| star_pattern

| pattern
star_pattern:

| '*'" pattern_capture_target

| '"*' wildcard_pattern
mapping_pattern:

Loy

| '"{' double_star_pattern ','? '}'

[ '"{'" items_pattern ',' double_star_pattern ','? '}'

[ "{'" items_pattern ','? '}’
items_pattern:

| ', '.key_value_pattern+
key_value_pattern:

| (literal_expr | attr) ':' pattern
double_star_pattern:

| "**' pattern_capture_target
class_pattern:

| name_or_attr '(' ")

| name_or_attr '(' positional_patterns ','? ')'

| name_or_attr '(' keyword_patterns ','? ')'

| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'
positional_patterns:

| ', '.pattern+
keyword_patterns:

| '",'.keyword_pattern+
keyword_pattern:

| NAME '=' pattern
return_stmt:

| 'return' [star_expressions]
raise_stmt:

(T oigksn)
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(8L 7))
| 'raise' expression ['from' expression ]
| 'raise'
function_def:
| decorators function_def_raw
| function_def raw
function_def_raw:
| 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment] block
| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
—block
func_type_comment:
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT
params:
| parameters
parameters:
| slash_no_default param_no_default* param_with_default* [star_etc]
| slash_with_default param _with_default* [star_etc]
| param_no_default+ param_with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')"),
# which is because we don't support empty alternatives (yet).
#
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &'")'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &")'
star_etc:
| '"*' param_no_default param_maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds: '**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
(T oigksn)
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(8L 7))
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
annotation: ':' expression
default: '=' expression
decorators: ('@' named_expression NEWLINE )+
class_def:
| decorators class_def_raw
| class_def raw
class_def_raw:
| 'elass' NAME [' (' [arguments] ')' ] ':' block
block:
| NEWLINE INDENT statements DEDENT
| simple_stmts
star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| "' bitwise_or
| expression
star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:
| "' bitwise_or
| named_expression
assignment_expression:
| NAME ':=' ~ expression
named_expression:
| assignment_expression
| expression !':="
annotated_rhs: yield_expr | star_expressions
expressions:
| expression (',' expression )+ [',']
| expression ',
| expression
expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef
lambdef:
| 'lambda' [lambda_params] ':' expression
lambda_params:
| lambda_parameters
# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
(F WAk
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(£ L£50)

lambda_parameters:

| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]

| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]

| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]

| lambda_param _with_default+ [lambda_star_etc]

| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ',
| lambda_param_no_default+ '/' &':"'
lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ','
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
[ '"*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ '*' ', ' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds: '**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

disjunction:
| conjunction ('or' conjunction )+
| conjunction
conjunction:
| inversion ('and' inversion )+
| inversion
inversion:
| "mot' inversion
| comparison
comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or
compare_op_bitwise_or_pair:
| eq_bitwise_or
| noteg bitwise_or
| lte_bitwise_or
| 1t_bitwise_or
| gte_bitwise_or
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or
eg_bitwise_or: '==' bitwise_or
noteqg_bitwise_or:
[ ("!'=' ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or

(FOAkED)
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gte_bitwise_or:
gt_bitwise_or:
notin_bitwise_or:
in bitwise_or:
isnot_bitwise_or:
is_bitwise_or:

bitwise_or:
bitwise_or
bitwise_xor

bitwise_xor:
bitwise_xor
bitwise_and
bitwise_and:
bitwise_and
shift_expr
shift_expr:
shift_expr
shift_expr

sum:
\
\
\

term:

|

\

\

|

\

\
factor

\

\

|

\
power:

|

\

await_primary:
AWAIT primary
primary

primar

slices

sum

sum
sum
term

term
term
term
term
term

factor

Ty

LI |

power

await_primary
await_primary

v

primary
primary genexp
primary
primary

atom

slice
', '".slice+ [', ']

[expression]
named_expression

NAME

'True'’
'False'
'None'

[arguments]

bitwise_or
bitwise_or
bitwise_or
bitwise_or
bitwise_or
bitwise_or

bitwise_xor

bitwise_and

shift_expr

factor

l)v

[expression] [':' [expression] ]

QS
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(tuple | group | genexp)
(list | listcomp)
(dict | set | dictcomp | setcomp)

strings: STRING+
list:
| '"['" [star_named_expressions] ']'
listcomp:
| '[' named_expression for_if_ clauses ']'
tuple:
[ "('" [star_named_expression ',' [star_named_expressions] IR
group:
| "('" (yield_expr | named_expression) ')'
genexp:
[ '"('" ( assignment_expression | expression !':=') for_if clauses ')'
set: '{' star_named_expressions '}'
setcomp:
| '"{' named_expression for_if_ clauses '}'
dict:
| '"{'" [double_starred_kvpairs] '}'

dictcomp:

[ "{'" kvpair for_if clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']
double_starred_kvpair:

| "**' bitwise_or

| kvpair
kvpair: expression
for_if_ clauses:

| for_if clause+
for_if_clause:

| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

| '"for' star_targets 'in' ~ disjunction ('if' disjunction )*

expression

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

arguments:

| args [','] &")'
args:

| ','.(starred_expression | ( assignment_expression | expression !':=") !'=")+_
—~['," kwargs ]

| kwargs

kwargs:

| ','".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+

| '",'.kwarg_or_starred+

| ', '".kwarg_or_double_starred+
starred_expression:

| '"*' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| "**' expression

QS
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# NOTE: star_targets may contain *bitwise_or, targets may not.

star_targets:

| star_target !','
| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']

star_targets_tuple_seq:
| star_target (',' star_target )+ [',']
| star_target ',
star_target:
[ "*' (!'*' star_target)
| target_with_star_atom
target_with_star_atom:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom
star_atom:

(' target_with_star_atom ')'
'('" [star_targets_tuple_seq] '")'
[ [star_targets_list_seq] ']"

single_target:

| single_subscript_attribute_target

| NAME

| '"(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

del_targets: ','.del_target+ [',']

del_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME
| "('" del_target '")'
[ "('" [del_targets] '")'
[ "[' [del_targets] ']'

t_primary:
| t_primary '.' NAME &t_lookahead
| t_primary '[' slices ']' &t_lookahead
| t_primary genexp &t_lookahead

| t_primary '(' [arguments] ')' &t_lookahead
| atom &t_lookahead
t_lookahead: "('" | '"['" | '.!'
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RIEXFERE

>>> A7 H 40 TP BAA Y Python HURAF. A4 Bon T REARE By sUAE M Rea B AT RO RE B AR RS 2 i o
. BHAENFE X
o A H A L AR A AT B ERIARY Python $E/RAF, fdh: gAFR AR, UMY 43 PR AF
2N (JIES. FiEe. #ESH=8515), d2iiE M EmesZ 5.
* Ellipsis NEHFE.
2to3 4 Python 2.x AR %%k Python 3.x ARG T H. | JHATAEATIRAD , 3 Dy AT, A3 R 2 B0kl
FI RN I 8
2t03 WA FEARMERE R, BN 1ib2to3; FRME T ML A AN Tools/scripts/2to3. L

2to3-reference ,

abstract base class -- fIR M TG EKRFR ABC, JEXtduck-typing BI#h 7S, BHEAL T —FpE S 3%
FR, Mz FHEMB T EA hasattr () B TARMBCE HICER (FIEEHE K7 i%). ABC
SIAT T2, XM IEgK B HAh3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | i I B i) B A S e o

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

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

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
A * Witerable LRITCRBAE A 20IKRGL, 3 F1 5 LEA M BT ESHC
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complex (3, D5)
complex (* (3, 5))

S SR A B TP B R B T RIRALN S IR — 45 R, BTkt
SR IR R BHG RAHO 2 BB R R R 2 Bt

7% Wparameter REFZEH , BT ZHGESHIIXAAL PEP 362,

asynchronous context manager -- 5720 | F3CHEISY L FP X f @ i ¥ X _aenter_ () A
_aexit_ () F¥KIMasync with AP TR S . B PEP 492 5] A,

asynchronous generator -- 55252 3% 1% [0 {H “Ajasynchronous generator iterator WK%, B 5 fHasync
def & LR R EARALL, RRZAAFETERS vield FIEAXAE—RI| [ FEasync for fi
el A
AR TEE F 245 P A e R AL, (AR LERE O R T BB 248 7 24 A%
FEAREME X, W AR AL .

— AP R BT e S await FERHHasyne for Phfasync withifh].
asynchronous generator iterator -- 525 7 85 5028 asynchronous generator FRELFT B EE IR .

WXt )@ Fasynchronous iterator, 24 H __anext_ () JF¥EE B2 R B —A 0] EE R0 SR P T
SN AF R E B R — A yield Fikal.

By ielal SoRRPEF AT, S0 E M A EIATIRAS (CLHE R R B Y wry i) 4%
HARBARESIM _anext () RIAATTTHFMGA AN, &2 MBI RSN .
Z: i, PEP 492 F1 PEP 525,

asynchronous iterable -- SBR[ BRI R W] FEasynce for A g X 4. b ZEE B Y
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 52B3% 08 SEM T __aiter_ () fl__anext_ () FEMNIE. _ _anext_
WAAFR [B]—A~awaitable 342, async for SXACPLSFAEARER __anext_ () J¥EARR [ A] 45
s, HIHEHG| K — StopAsyncIteration B . H PEP 492 5| A,

attribute -- JEY: SCHCE| N RPME, EHE SIS LB ARG . 200, WS 0 BF
JEM a MW PAR o.a k5 HE.

WERXSR AV, KRB ORI o % 4 5 IAEPRRA TR E— X R B @ dg vT Ay, Bl
UG setattr (. SRR IR HN S b T, TS AUBAL getattr () KA
B

awaitable -- W2EEN R fefEawait FRX P M HIIXTS . A DA R coroutine 82 HA _ await_ () F
RIS . 20 PEP 492,

BDFL “Z 5 ZE0#E” M 48S, B Guido van Rossum, Python [ 6133 .

binary file -- " JERISCHE file object BENG TS T KA o T HISCARR BT EE A IS (b,
"wb' or 'rb+") FTHH . sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSLHI.
A S Wiext file T fREEVSIES st MM CIRT4 .

borrowed reference -- fff A 5|/l 7£ Python [¥) C APL ", fEHGIHEH—MxtRsI M, iz A
HAFAZGI . WX R BN A i — B2 Fq 8. BN, B nliiess v AR X 42 1
I J5—strong reference A
HEFEAEborrowed reference R Py_INCREF () PANFEFEHEE Kystrong reference, BAFR24ZX5%
TEIEAERE AT IR J5 — A Z BT &% . Py_NewRef () BRI AR R B —ANHr i) strong
reference.,

bytes-like object -- ‘7 153X % 2 £f bufferobjects I H fE Tt C-contiguous Gz v Xt 4. X WG T A
bytes., bytearray fll array.array %%, WA KIFLZEHE memoryview X, FHEIMNE
AIFEZ R BRI E PR s XSO R E 40 . PRAF N R SO A S i B 1 R IR 5

9

%
?‘,ﬁ

SR E. WERFEHE

o
T
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FBE PRV E R ST AL BRI . X RO RAE SR TR R TS R . AT AR R
RBTH4E bytearray VAN bytearray f) memoryview, HABEAET R IR T A
AN (0 R4 XA R I G704 bytes PAK bytes Xf4H) memoryview,
bytecode -- “y= 1% Python JEAHS S d 3 7 I5RS, HJ CPython fifffdi 1387 Python £ 7 1) PARALAD .
FEREAFAE - pyc U, SRFESE ZYCHRAT IR — SO I FE SR (7T DA S 23R IR0 5307 i3
KA )RR R 2 AR T BT S BUBS RS viral machine 2 1. 1R )
Python UL FFATRA—E @, WA —ERETEAIR] Python A 34
AT P TTAE dis BEHA SR 267

callable -- W JAJIIRFER RTINS G2 ol AT VR s RO &, IRl BEMb il — S H (B Wargumenr),
A TR

callable (argumentl, argument2, ...)

function, BRI JER | method %, FIET MM R, KT __call () KRR ELHIHET
AR

callback -- [ —ERSEWEE AP DATE AR R 0 AN 209508 FH 1) 1B RE R AL
cass JHRAIE e XS RN . 2 B R A8 SRR SEB AT BRI i e
class variable -- 2328 5y e g AR &, I HAUSRAE 202 B (M @76 2200 356 B 240 .

coercion -- SRGIHRAVERHG A2 40 5 A R RSB B E T, — PP 28U S0 B b A% 4R g — Fb 2k
B, B, int (3.15) @RFIRTR BN RIEL 3, B4E 3+4.5 1, SHINRBA—8 (—4
& int, —ANg float) , W DAL AH R ZEBLA REAR N, BINKF5] % TypeError. WK A ]
HBLIALE], R R T W A SEIA— AR A, IS AL £float (3) +4.5 11
AR 3+4.5,

complex number -- 535 X% HLBARGINY R, Hoh A Ber AR R A S — A R A
MEROR RERCRAL (-1 BFOTR) SeRll, R et P Sl 1, fE TSN . Python N
TR SRy, R TARRSAAIe o R —4 3 J54, BN 3+15 . WIRFGE math fibk
RS RAR I BORAS, W cmath, REEIMEAZ— A B S SRR WERAREGE i
A, BENEILTF A TR,

context manager -- | FCEHISS Frwich iBA)HEEH, @S EX __enter_ () Ml _exit__ () Fik
RFEFIAFDIRS TS . 20 PEP 343,

context variable -- |- 'F 03 H —FRIEH TR LT SO DLEA AR BER A . X LT AELAL R/
PN PATERE R AR ARIWAS B, Ak, ST BT askil, —MNMTEEd T aEs
HZA R, M E NN R E RSN I RS A B TiEE:. 20 contextvars.,

contiguous -- ¥£8: — PZp IR R C # 42 0) Formran i S S0 RSN . FE4EZ /2 C Ml Fortran
LN . fE—4ERA T, BrA 2 B U AE AP b A SR HES SR A S LG IR R 5 Y
TEZ 4 CIEg By, 2445 A7 L HES IS B f — 2R 5 [ A 4% H I B fe e . H/27E Fortran
HELHA N RS — ARG etk

coroutine -- Pt e T BIRERY B — BB . TBIRE AT AER — RdE AFFAE S — RGB o PRI AT PA
VLA S EFEA L BHAE . Efll#idasyne def iHAREH. £ PEP 492,

coroutine function -- PpFREFREL 1R [B]—coroutine SR REL . VMERE P #idasyne def iBA]3E XL,
Hu[fefdfrawait, async for fllasync with 4T, XEEEH PEP 492 5] AR,

CPython Python JRfeiE = MIFNTESLPL, #E python.org | % fi. "CPython” —if] I THE L BEPEF L SC L 5 E
S BB 4n Jython B IronPython AH XX 71«

decorator -- ZEUEEN IR [EE R 5 — A RE R AL, WE M @urapper LB AR TRE e . R
R WA T4 FE classmethod () fll staticmethod ().

AR R —FEIRRE, DU AR B0 SR S R Se 45

def f (arg):

f = staticmethod (f)

Qi3
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@staticmethod
def f (arg):

FIAEAIE S IE T2, (HE R AR . A IR AR 1 2 3 2o U RS 3L e
EE

descriptor -- #iiB%F FTEX T _get__ (), _set__ () W __delete_ () FEMXR. X—1KE
PEONHRAR I, ERRRRIEI T e R A g . EE IR, S a.b KA. E
ol — B PER SAE o BZEF IR AR A TN b IR, (HUR b 2—Middy, WS
Rl IAEE TR B RS AT S SR Z P Python [ 6HE , RO @ VF 2 T S PR A
CERE A Bk, TR HESTNEAA RG] TS

A KB IRIENEZE L, WS XL 5 B A 5

dictionary -- ‘ylt —ANCBRETAL, Hob (AT B B AR B A R M . BT ARATATEA __hash_ () Al
_eq_ () HIERXTSR. 1E Perl i M hash,

dictionary comprehension -- “y 8L o LbBE— AWK AN G i BT AT BUER 3 2R Ik [ 45 R L) —
FEEEY, results = {n: n ** 2 for n in range (10) } HAEH—7HE n F{En **
2 PR R . B R BE G F e 2,

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fll dict.items () IR[EIMIXTRYETR N
FHAE . EAHRME T FHEH WSS R, XEWE YIRS, EE S A, B
P A R i R N ELE SR, RIH 1ist (dictview) . /L dict-views.

docstring -- SCRYFRFH {028, eRBEBIER 2 ISR — b U LR A7 P EAE AU IAT
W g, (RSB R BT AITES . BREERER ) __doc__ J@tEd. T e TR
TSN, DR X AP RS A RO

duck-typing -- 1878 F5—Fh g e KUAE , I AREEE R R EAORH & 2 A/ BA EmE 0, 1
SEHBRA SRR (BRGNS T, WMEREEN T, WAl EmENST.”) BT
SRR DO AR 2SR, BT R R S vl A e 2 SR AR T RIS E . W72 R
type () B isinstance () faill. ((HEVERMF2RBIRTDAME F4d 28 & fEtbse. ) A SR
H hasattr () ¥ils2EAFP %5F% .

EAFP “SRIGIRHRVFT AR 5" IS o XAl Python 5 1] AURD 2 55 XUAR 2 0 P 5 1) B ol AT
15, HAEBUE SRR T 5 . XA PO KUS B R mtR Kz i e ry Mlexcept 1A]. TH
FAXS R BT LBYL W%, WL T C 52 HAbiE =

expression -- FihX PRI FEAMEMTEARIC. AP, — R Zah e Rk BN E. 4
Fro JBEEVTI . AT SRR B R, ENERAHSRE M. 52 HMES AR, 4k
PrAE SR RIEA . BATEAR BRSO RIS W statement , HlHlwhile, TRIEHREETER
[UE == Sriva v

extension module -- §"JE B DA C 5 C++ G5 1ME, [l Python [y C APT R S FE 20 AL PR
AT H

f-string -- f-"FAF A £ B0 F BT P IS E R AR RS LT AT T @
i MRS . 20 PEP 498,

file object -- SCPFXF G XA 7 ST APL LA R BEIRAGXT S (AT read () Blwrite () XA
W9753%) o ARIEHATETT AL, SCPEXT ST AR R BRSO, WA, sl
iﬁéiﬂ?éﬂ@iﬁ I\ (GIAnbREs AR . NAPZah X BT IEARAR) . U RBEAR it
KA R B AR
S b A SRR BRSO G R =k ) P, ZEnh =) S DA RO S BT E
SOAE Lo B . QIR SCPEXI RIIE T 22 B open () BREL.

file-like object -- SLPERM G file object W [R] il

filesystem encoding and error handler -- SCF RS 4uh s X S HE AR Python HI >k M 5 4E & 55 i 14
FATER AN PAE RS04 S Unicode 19 i =0 5 45 1R AL AT
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ARG g A% A A RIE RE BT AR RS BEAE 128 AR R . W SR SO R g gmtidag =0
VAL ARAIE, ) API (R fE25| & UnicodeError.,

sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () PRELAI#HE ¥k

RO E R G 25 B DAL PR

filesystem encoding and error handler JZ¥F Python JE 8 E i PyConfig_Read () HRECRELER: i
Z: i PyConfig [f) filesystem_encoding fl filesystem_errors Z 5.

i % Wlocale encoding
finder -- FRAF —Fh A E YT AL loader X .

M Python 3.3 FfFAE AR AT FR 8% LI 12 & 3K 5% Bl & sys.meta_path i, PAMpath entry
finders Bt & sys .path_hooks ffiff.

WL S 1 PEP 302, PEP 420 1 PEP 451,

floor division -- [a] FHUBEERIE: 7] N & A BB i BB BA A . 10 N BUERE B AT 2 // . B
wn, F#rX 11 /7 ARSI 2, WS 2R R R SR BEIERER 2.75 o {E (-11)
// 4 2RI -3 R -2.75 B T ANERILESE . L PEP 238,

function -- %L T DA I 33 [0 MBS —2HiE A o I8 R] DA HAZ A B -3 e R BUA AT
PR . Y5 Wparameter, method F 5 3 2 L &85,

function annotation -- R bRIE B 4T3 BRI BUE 2 80R RIE ff annotation
PREPR YR H T 2 2042+ BInPA R sRECHUN L Z A~ int SEOF B [ —A int {H:

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

BRI EIAR TR R VAR UL 8 2 3L —

Z: W variable annotation #1 PEP 484, X EP?”“LTIHQEJ . 127 annotations-howto DA T fi#{di F 45
AL B

_ future__ future i& 4], from __ future__ import <feature> f8/8Jnikes (i A4 A& S 1Y) Python
RATHR  SCAARME R TEE RIS SCR AP Y I, _ future_ BIHRSCRYICSE T AT BENY feature X
Ho 3 AT HARBRAE, VR0 DAE BRI R A ] 8 e O A BB S R AR E
B (KT ) FEMTHT R BRI

>>> import __future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- Jp S [RII¢ FERCA T H ) A S R] A F2 . Python 23 435 | 1R — AR A
DA TR AEERS | RAG RS I [m] it R AT AR B o T PAGE ) gc AR 42 il 1 3% [l e 24 o
generator -- /L3y iR [Bl—"generator iterator [ pREL. ERERMBGIEEE, AR SETHOSvield
%%ﬁfi PATE = A — R BB for-JEHME H B2l it next ( ?;@*ﬂtﬁi_*? B,
TR AR R, IAE RO DL N BB TS A R Bk K . NIRRT EIE R LR BIAE L, 3
ﬁiﬂ% AFRDARE G S
generator iterator -- LR IEIRES generator BT R IIXT A

B Ayield 2GR, EEMBIAARITRE (AR R RIHEEr try ). %
Bk KBS, B MBI EARGEIAT (X5 BRI MBI ff 1540 R K22 IR K ) -

generator expression -- ZF g5 4k R, IR 0] AR FE AR, ?Eiﬁﬂéfﬁ1%j§l_%§li—t}: TR X
T—MERA R JEEM for F4), PAKR—ANFIEER 1 A, PANEGRIERS RINZREUE
—RYIMH:

?*

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
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generic function -- jZ RIpR B A (] A SIS BUR [ 41 1) 224 ok T L IS0 R R, E RTINS 2 ph 9 JEE
SRR A E N B R AN S B

5 Wsingle dispatch RiEFHESH . functools.singledispatch () Rifi#sLA K& PEP 443,
generic type -- {Z%! W[ S5k npe; WEHN 1ist B dict XM ZE L. HT R T FZAT,
WL S0 Z R |45 . PEP 483, PEP 484, PEP 585 fill typing ik,
GIL 2 l.global interpreter lock

global interpreter lock -- 2 Jf BEST L CPython fRRERR IR B —FRHILE], & W PR A — i 2 A — 4 2
REAENAT Python byrecode, MALHIEIL BEEXT R ((4F dict FEENERM) HMFH LTI
ka2 42 {7 CPython SE3il. 4B MIPRE SR N B (1 RE e 2 RS AT S (8, AN D24
PE T HEZ A BAS BRI T

AaE, BESEAR R B BER =07 R AR A BT A E AT T SR A A 55 0 s 4 s A R
GIL. BbAh, FEHAT VO HfEmtt g2 Sk GIL.

QA (PASREAIR R BUE IS8 ) B AR RS I MARIRG T, WX &
PR T AL PR D0 T AOVERE . AR SE X Al RE DR A FE R B S AR A 2%, AT
HMELAZES

hash-based pyc -- J&F-W A pye 0 F GRS {004 7 (R 15 A i i 6 2 A 1 7957
LN . S0, O % B3 ey K 3K,

hashable -- W[W5 4y — X0 G2 (I A (EL QR AE AR iy SR S N 46 R B3, i pepRol To6 4 (B EH2A
__hash__ () Jiik), FFRIDAIRI MRS RIEFTHER (ERERA _ea O HE). AIIGAGR AL
IERA AR R A G A (L LRSS R A A ]

TG A PR X SRRSO P SR AR B A BT, PR DAk S B A A DA 0 s A fE

KZ 4 Python AT A A BAT AR 2 AT WG AV s nIARZEAs (BIng) R it) FOATIGAS A
AR (BIANTTAA frozenset) (M EATRITCRII N AT I A 2 FTWE A P CRASLH)
XGRS PTG A . ENTEREIN —E AR (FRARRS B O ), e A Em L e 5
TEMW id O,

IDLE Python [{J4 s & 524> BT . idle St Python ARiE A ATHR P 1) BE AR S o A AR AR AR 5

immutable -- AEXR HAEEERXISR . AR SAFERT . FAERATTA. RN RN GERL
A o ARABITAFAE— AR RIE, WA BB IR SR . EATHE T 25 B A (A A Oy
TERL, BNt 7 d i i

import path -- S AW M2V E (Bk240) AlmHNE, SPEEpath based finder Tl AR
FAHVR. FEFAR, WAEIFREFKEH sys.path, (EXFRHGAAKVA AT HER H LA
__path__ J@.

importing -- §A 4 — /M) Python U AE R 75— ML Python RS T 11 A2 -
importer -- FAZY EHIIEBLRIGXTS . WX GBEIE T finder g T loader

interactive -- 28 5. Python 77— A B MRS, BIVRW] DATEMERESS PR AT G i BRI Ras =K, 2P
PATHEFHER . RBANTSEMIEE) python iy (WA AFEIRIY AT 1f 3% B rp E A
ISR EAT) o FEMAHT ARV SR I R L i e 4 X A AR 8 (EICAS A help (x) ).

interpreted -- fiFE%! Python —EMEREALE S, SZMHXNMERIFAES, BAWENXIHE T 717
T G i WA AE T 2 TR o 33K B W R SCPR Rl DAL B2 17 1 AN 0 S S Hb B 28 ] 08T S 14 iz
1To MEREAUE Tl E HA IR B0E T I LR 5, (HEHERF AT EEE., &
Dinteractive,

interpreter shutdown -- fit FE25 5GP 244 2K C I, Python RS FF 2 A —MRRIRIZ T I BOT B A0 B
TR B ELEUR, B AnBIRAT & A KB NS5 S5 . BIRSZ AR el 25 . Xk H P
FE AR AR 555 | [ ARSI T o FE R PR B A T ACRS P RE 2B B - Fh s, BN TR
B PIRE AT R (F WA B FA FER R s L0 %5 ) .

FEREAS S 2R P R A __main_ BEHREITIE T IAS O 58 MR T -
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iterable -- IR G RENS IR I A TN G0 AR AR A0 @48 BT 7 5128 (B4 1ist,
str fl tuple) ARIESLARFHIZRABIAN dict, L & IREXT __iter () LB
T8 ) __getitem () FYEMMER HE LA,

RIS T for TR DA S 2 HAL TR 2oy (zip O map () ...)o 24—A0]
LRGN SEUEE N E R iter () B, BESREZRGERLS . XA ERSHEH T XHE
EAR MRy RN FEARRE, REHATERMN iter O B3 A CALBIEAERTE.
for HA)2 AR B AL FRABLEEAE , B —AN G A fir 44 248 5 HORTETE IR ) SRAFIE AR . 5
Witerator ., sequence VA Jtgenerator,

iterator -- JERZY FRFIR—EP IR S . EEMAERIN _next__ () I (BHFHAALN
BB next ()) FFBEAREFR AW 2484 HdE ] RS % stopTteration Fa. FiX
BRE RS R P EBIR IO AR, M __next_ () HEHLKFIRGIK StopIteration
S . AR UAHA __iter_ () FEHRRENZERSINEEH S, FIE g0 e te ik
HXE, AT T HAR AT IR RIE R 6. — D RENBISNSIRLE S 2R EE PR
TR ARG . 2588005 (B0 List) FERBRR AL A iter () BREECRAE for THFR T & B
K —AEI A AERAE I DL T RS 12T 25 A 0 2k [T 7 2 ik AU R g R i [
—IEREN S, HHAERRRE S A .
2R B WA typeiter,
CPython SBi4H1i: CPython WA S — MW kMR E L __iter () MZEK.

key function -- St s % # R B PR EEPE R K, J2 AE NS IR W] T HE R SUHES B9 (E A v U 5. i,
locale.strxfrm () A T —FEH & KIS HET 2 & i HE 7 .

Python 1A ¥ 2 T HA Su v B8 pR BORFE e R I HRAL 40 2107 20 K36 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
J itertools.groupby ().

TR NEEECE 2R, B, str.lower () FEMDUIEZRR I/ NEHEF SRS, 5
S, BERFRAE T 1ambda Fik=2ORAIEE, HIM0 lambda r: (r[0], r[2]). A A operator
R T =AM R B 5 25 . attrgetter (). itemgetter () flmethodcaller (). iEAH
AT HE R 5 PASR I RN Bt pR B s 191

keyword argument -- 33t 8 £ Wargument,
lambda (H—/> 5§ lexpression 14 BUATEE 24 INIEREL, FkNaFEV B8R . A8 lambda R 2L A)VE

> lambda [parameters]: expression

LBYL “Jofid bk M3 o X A AURD 4 5 AR S AE 004 T I sl 2 mi e sCH R 2 i e 2 1«
BERAE 5 EAFP J7 AR O EE, R R R £ £ 154

L LR, LBYL FU&SE8 “&F” M “BK” ZR ALK ETwg X . Flan, AT
if key in mapping: return mappinglkey] W REH TR B IAEZ )G HAMLLFEM mapping
IR T key T B X )R AN B sl 8 EAFP Jy Ok fi b .

locale encoding -- i 75 X4 k& X 7£ Unix |, &J& LC_CTYPE &5 I g 4% =X & w DL
locale.setlocale(locale.LC_CTYPE, new_locale) ﬂéﬁﬁo

1£ Windows |, ‘B4 ANSIACHS T (il 4: cp1252).
locale.getpreferredencoding (False) R #{ I SEFREUES Kisigmidag .
Python {§i [f] filesystem encoding and error handler i Unicode 31444 FNo775 88 SC{ 44 2 [A) b 75646

list Python [N & 1)—Fsequence, EINH RHNFR, (EHIERMITHAME S Pl JE5EEsR, FADiT
TR RINRIS RN O(1).

list comprehension - SIFEHlE S 43— 91 1) 4 o B 4 76 8 A 1 4 91 20— B T
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] RF4EL—
A~ 0 ) 255 JE NN BE R EEO Y AR (0x.) AYFIR. Hodir A& AR, R4 g
range (256) WA TCERAS AL,

loader -- ML 15T MEBIHA XSGR EWHE L 4N Lload_module () YTk, MEdeiE & h—
A finder 128, FEIEZ I PEP 302, X} Tabstract base class T2}, importlib.abc.Loader,

magic method -- JEEAR Jj i special method §)AEIE R iA]
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mapping -- Wit — Fp SRR R A R IF LB T Mapping B{ MutableMapping flf 5 32 ir #
FHERIBERIT SR, R H T35 dict, collections.defaultdict, collections.
OrderedDict PAS collections.Counter,

meta path finder -- JLBAFARET sys.meta_path BYIRFTIR [l finder. JCREAR & 4R A% Spath entry
Sinders FEAE F AR I AAHIA] .

A importlib.abc.MetaPathFinder T fif R $has rsE sl i) vk .

metaclass -- JUJE —Fh T RIEZEE, g XU RA . RPMMESRY) %, oROTHEZ Lk =
SRR EA Y AYZE . K 1 [ X SR A G AR S AR AR — A BRASEHL . Python EVJ%%'JZ&T?
Al PARIE 8 T3 KA PO IEA TR B AN TH, (H TS e, JoISnT B4 K

Mo % ENCHNTICREEDTH HE . ML eatt. mEuRaE. Saengl, ik
HAbF 2 A5
HZHRS WX,

method -- Jj7k RN E W RE. WERAEZ R SO — N @RI, R SR BB 5
Ve R HEE— A argument GBI 4N self). £ function finested scope.

method resolution order -- J;j JEfFHTIRIT 75 VA AT I 500 TE 24 B 01 IR R AR BT I S8 5 U
THEA Python 2.3 JriAMETINY ¥ %A 2.3 HiE Python fEAfTaR Bt AR KRR .

module X5 Python RS — ML LS. AR EA ML 1 fin 44 25(8], L35 /L7 Python Xf4¢.
BB idimporting $FAFHNELF] Python Hr.,

Y5 Wpackage.

module spec -- BILHEE — a4 s\, Ho s S H T imEBi M X AFE. & importlib.
machinery.ModuleSpec LA,

MRO = iLmethod resolution order ,
mutable -- WBEXF G AR LA DATER id () PRFrEE RO T BUEHBE. 5733 S Wimmutable

named tuple -- ¥ 08 ARifi “HA 04" ol I AR Hocd, I HHR eI RS Do REse i 44
FRIBYEARDT BB BEE . AR B A n] BT A HARESE

HENERETHAITTH, W3 time. localtime () fl os.stat () MREME. 75— H12

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

ALEAATeA R NERE (BN Ea sl 1) o tesh, R uikn] @il H MK E O tuple 4k
%%%X@%?&B@ﬁﬁ%ﬁﬂ@o XAER R PAF T 45, s T) 4L collections.
namedtuple () Q). JF—MIr b S EIN—2F T 5 e N EH A STl P SN ik

namespace -- un%fjlﬂl 44 2 AR A T3 BT . firda 258 Jm i 4R N B, A X R PR iE
firga 250 (TEHEZ )« s 23 RGE B 1k fir 44 8ok SRl . Bilan, B builtins. open
Y os.open () Wil H A4 2 MRIX G Airgs 23 (5] B RS se IR e R 5 )
£ ﬁfﬁ*ﬁﬂl—ﬂﬁ?}ji BN, random.seed() B itertools.islice () XFPEEIIH T X
R BE ] random 5 itertools B HISEIAY .

namespace package -- fiy %423 [H{L PEP 420 fir5 | A —F 08 HAE T 2848 ipackage,  fin 44 25 a0 ]
PASA SR Fon Yy, gy s S regular package N[l OB __init . py XfF.

a2 Wmodule,

nested scope -- m%ﬁalﬂiﬁ TE—A5E L NG HAERIIRE T . BIAN, 55— BRI A E SCHY R RCRT DA
SRS AR . TR HCE VR RN RO | A RO IR ELTC R SRl B B 52 IR 1%
WZVEM . eI, 4)m28 By Ees MR T4 )mar 4 250, fidnonlocal REFHAFEGA
SNZEAE T
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new-style class -- X8 X T H 5 8% T Brf 20 200 KT X IHFR . Eﬁf’ﬁﬂ’] Python iy 4
Hr, Rﬁ%ﬁﬁ%ﬁ%@%@ﬂ% Python #3448 R G 4EE, Bl slocs . FHiBFF. HFAEEME.
__getattribute__ (). RHFEMESHIESE.

object -- X4 LA HARE (J%‘TEEZE) PARTIE AT R (O73k) W% . object tLg AT fafnew-style class
R T EE2R A

U —Fh ]S TR B T M & 60189 Python module, MAEAR Bk, WEHRA _ path_ @M
Python b,

Y2 Wregular package Flnamespace package.

parameter -- JE5 funciion (B(J73%) & LA, EA8E KB DA Z B — A argument (SRR
BT, 20%%). ALMES:

* positional-or-keyword: (BB IHET, F52— D0 DMERIL T A4 AT AR X4 5 Sk
BARES . X EBINNES AL, FIATRER foo 1 bar:

’def func (foo, bar=None): ... ‘

* positional-only: (LRI, ?anz—/\ﬂﬁﬁl_kuﬁ%fxlﬁﬁ%ﬁ IR AL 2 Ll A R RUE
SHPESIN R ENZ IR E—A / FRRESL, BIANTN R posonlyl FI posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {XPRKHEF, 5 HEEEM KEFEANSEH . (R EFIES s
HREUE LHES IR PSR ETE S BETEZ DB EIE S Z Wil —1 * KE X,
B0 R T kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

e var-positional: T[ARNLE, FRE R PARABEH — ME R BRI AL E S B R 75 (B Hefth
ESEHZMNESEZ)G). XMESTESEESAREIME > ke X, Bl N args:

’def func (*args, **kwargs): ... ‘

 var-keyword: TITE M, JE T DURGMTBCRAG S BT 24 (RIE AL 2 B 0 3
WFLHLIG). KHESTEEAELS 4RI < K, GIA L) bvargs.
T2 0] DAJRI I8 G AT e R e S50, AT DA 50 Be AT 35 S 5088 1 B
%%ﬂargumcm AREERELZH. SHESESHXHHFREILAGE, inspect.Parameter 3. FHdL
& S —37PA & PEP 362,
path entry -- B4 A 11 import path Wi—ABMLE, Sipath based finder FIHRAL B T AR

path entry finder -- Y15 A D #8S F— 07 8 JH X 26 ] sys.path_hooks (Bipath entry hook) i 1]
W) finder, BEFRXTGREE L path entry Fe g (AR,

{5%% importlib.abc.PathEntryFinder PA TR A D& E T SEH SN

path entry hook -- J&F8 A LVe 1~ —Fhal i FIXS G, FERNE AT A2 HR A4 5 path entry FRREH 1 BT BE
(5[] sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TP FEMIAE R ES BRAM—Fp Uik 12 38 %%, AIHE—Nimport path A FATS

path-like object - JEIEFX G R E— DU RGBS . BBAEIXL LR D EREREN) str
B H bytes X4, B PAR— TSI T os.PathLike MpINAIR . — > F ¥ os.PathLike
L XIS BT os . fspath () RN str 8% bytes BRI R G IR os.
fsdecode () fll os.fsencode () AIHE5 5 RIMIRIRAG str 5 bytes HBBPLEIR . XI5 2
i PEP 519 5] A1)

PEP “Python 351" PGS . —A4> PEP i@ (3 Beit 3cy, FIK i Python 4t IKERALE B, Siffh
A~ Python [y 5tE K Ht FEn jZIT 5. PEP [ 24 FEARE B 1 52 AR FIUAR AT B 1R 7 S B 33
.
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PEP [ V4 th BB R P s, WAL DO R DR S 151 LA B R 625N Python B35 TT HLsfE
95 SR ENLE . PEP IS STEAEAE I TR E T S0, I RCREAS [ B AT A SR

%1, PEP 1.

portion -- {5 A4 KA 4 S A A H SR U S (WATREAAICT — A zip SCEN) , Bk X
i, PEP 420,

positional argument -- i & %5 = Wargument.

provisional APT -- £[5¢ APT 3¢ API 2 451 A B HERRAE AR HE FE 1) 1) Jo e PEORUIEZ S I H Gz 11
BRI N EE AR AT RN, (HHSHYARC N &, W] BEFEZ DI B e A B
LT HAT IR A A (R RAIERRZE D) . WA SOF A SRS T -- (FE APT RN
A ZBIATE JEF )™ 5 EL Rl SR b A B A 7T BB X AR
RIS Z X APLEUL, 105 A el I G AR Ty 287 — AT AT B SR A
Fho ] e e iR B —Fh S A R T 5
XA R SRV AR E FE RSN W O, R BT R I ST A I IR . TR WL PEP
411,

provisional package -- 819t 5 Wl provisional API ,

Python 3000 Python 3.x R AR MWERR (X4 FHERA 3 Wy KAl iE T st e il 1) . A
RSN “Py3k”,

Pythonic 15—~ L o — B AU S %5805 1 Python 1755 S I KRS AR, TS 2 6 oA &5
A AR R S BACHS . 4N, Python [ i A2 B £or THAVIRER A I [T — >l 2B AU 5
A IR . W2 HAME SR AR EEH, PO 2K Python YA I S e #5660 — It
K

for i in range(len(food)):
print (food[i])

T FH 7 f 5 5 375 B Pythonic [ 7 YA S X FEAY:

for piece in food:
print (piece)

qualified name -- g %88 — DPASIS R AR, T R MBI 4 5 1 I3 i g SO HEA- 28
PR R “EEAET, FHOEE XL PEP 3155, X1 Z R AU, IRESA RS54 55—
2

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname___

lcl

>>> C.D.__ _gualname__
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

R TG AR, R IR G AR BRI DS A B A AR, T S A Y
ALHL, Ul email .mime. text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count -- 51 V8 XMRFEXTRIVT U BECR . 2—DXRIGG TR N ZRS, B BT
BOREIC. 51O Python U R ULEF R AR UL, (HEZCPython SEHA—A KHEITER. sys
BBLE LT —4> getrefcount () ML, AP ST B RIR IR E X R AT T4
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regular package -- L EG A package, BIAMESAH—1 _init__.py XM H .
Y52 Wnamespace package

_slots__ —FEFEIFRAG A, 0 5 A R S0 @ MR S X G R B S B F MR T4 N AE . B b
BT, AR AR S, SRR EEDEEN T RA, BIantEe A7 Y A2
., o B s sl

sequence —ffiiterable, ‘B FiEd _ getitem_ () Bk vESEM RS TR AR CR VM, I
EXLT— A RENFHIKER) __len_ () k. WEMTHIZEEA 1list, str, tuple flbytes.,
W R dict % _ getitem () Ml__len_ (), HEHIIHEFHGMIERES, HyE
IR AT 2= ) immutable BT AREEEL

collectlons abc.Sequence EFEE%E% EXT—AHFEERNREO, bﬁ_getltem ) i
_len_ () ZANNIRINT count (), index (), _contains__ () fl _ reversed_ SR

ﬁt?ﬁ%ﬁuﬂﬁ%’éﬁTU\ﬁﬁﬁ reglster ) R AN

set comprehension -- 2 A4S A A0 P AT EAR X S T A B U R IR M 25 SRR A —Fh Sk
H¥:, results = {c for ¢ in 'abracadabra' if c not in 'abc'} ¥HENFEMELE
GA{'r', 'd'}. BWIE. FEEFENHIT,

single dispatch -- ¥i53Ik —Fhgeneric function 5MRIER,, HELHZET BANSE AR

slice -- Y )yl RS TR sequence [F)—FR XS . VIR 20 FARbric ke @n, 7 11+
HHIAABE T mrEey, Bl variable_name [1:3:5]1. Ff&5 (Fn) Ficte WAL
slice XI&,

special method -- }¢5% Jj ik —F iy Python Fa=Xid 1 5%, HIRXT AN S BYUPAT R E R B QnAH fn <5
o R YER AR E AU NI . R R SR S A5 7k 7 ik ik

statement -- i %) HAERTE (— M B AL, —ZRIEA) A DU expression BN
RGN, Bltnir, while Hfor.,

strong reference -- 5 5|}l 7£ Python [ C APT H, 35| 235 e 5 | AR IriA T 20951 1 - 78
S | il E A ] Py _INCREF () SRIRBGRS| e MIERS | i ol @il py_DECREF () KR
E .

Py_NewRef () BREAIH TR 5G| . W5, OFER ARG ] H AO1E F e
%ﬁ%]ﬂ%bﬂﬁ% Py_DECREF () PR¥{, PAREGS|H MR-
FHi& S fborrowed reference,

text encoding -- SCARGIGHE X 7 Python fr, —NSEFFHR 2 — 53 Unicode {45 55 (Y5 Fl 24 U+0000--
U+10FFFF ). N T AEsUEE— N FERER, ERERT Iy —R T
FF— DR BRI — DA™ gatt”, T 780 o B AT RO
HEFARRPSCATFIIL daidds, ENEFRN” SCAR g%,

text file -- SUAR S —FPRENS LS str X E M file object . 8 H — A~ SCA ST L B /& 17 ) — N T 18] 275

W T B Bk Birext encoding . SUASCAFI B ARG ASCARIR ("r &0 "w' ) FTHFAY SO
sys.stdin., sys.stdout PAf io.StringIO HJ5EH,

A5 Fbinary file T IEREISIRE F 9 2T 2 B R

triple- quoted string -- 5[5 RS SANESES () S RE1S () MEME.. EANHED
e LS5 RS A5 S hREN FA R A 2AE, (LR 2L ENRFIREFEFRNE
AEH*%XE’Jﬁ%IEﬂXX%Iﬁ, I T PABS R AT IO TR B IR AT, 1R 'S SCRY AT ER IR 51
Jii P
type 287U peE—A> Python X4 J@ T4 M3s; BAXTREEA —Fh2RA, BHREXT S 9287, lpATiH
T __class__ J@Mt, 2l type (obj) KIKHL.
type alias -- R4 —NRBUG[E S, BTy 2B R BURE 4540 E AR IR AT .

RGN Z BFE R WAL 22 Ao il
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] DA e ] s

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: 0, typing fl PEP 484, JLrifg Xt it R A A4
type hint -- 384 annotation "R . EME. RENIESE0R RIETS E W28,

RAUEAR)E TR0, Python REOREEME, (HH W XS A M THEMH, 3 7THr) IDE L
(M EEL SR A

AR, RIEMEREE BB AE A typing.get_type_hints () Kihn, (HEHAE
AT A,

Z UL typing fil PEP 484, HAAyxt ko GBI P4 filid .

universal newlmes - ﬁﬂi gy — MR T, KA A R %’%ﬁﬁ%’bﬁl TEER bR : Unix (94T
ZER A E . Windows [Z55%E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP
3116 F bytes .splitlines () TEHEZ LU,

variable annotation -- 28 5 bR {1 5(3‘/7'“%32%!@ J@ ) annotation
TEARE AR B BRI, 8 T35k LA

class C:
field: '"annotation'

AR AR RO AR R 2R AR . BINDA R AZ B2 int JRAURO(E:

count: int = 0

AR AR TR B R fRRE UL A7 2 0 AR5 ) —

2 I function annotation, PEP 484 1 PEP 526, X EP{F“’ ST ILIIEE. A1 27 annotations-howto DA T
Aot P AR ) B AR S B

virtual environment -- JE{ 3RS —Fh R H IMER IR BEREFTINERES, AT Python ] IR I RR AR 4235
T+ Python 43 K AR 2 THLEN A — R G iz HAL Python i AR IIATH .

HZN venv,

virtual machine -- JEHIDL — & 56 0 B A0F 2 RTTE AL, Python K S AT $HAT S5 2 135 2% 0T A AR
H)bytecode.

Zen of Python -- Python Z#fi 51| Python ¥ty IR N 53, A B FHMESHEHXMIES . &FHAK
WA AIAERZ B R AT i A”import this”,
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C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 FF PYTHON 3.10.13 §§ PSF ¥ a[#il

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.10.13 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 3.10.13 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 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR..
—THAT THE

USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any.

—relationship

of agency, partnership, or joint venture between PSF and Licensee. .

—This License

Agreement does not grant permission to use PSF trademarks or trade name.

—~in a

trademark sense to endorse or promote products or services of Licensee, .

—or any

8.

third party.

By copying, installing or otherwise using Python 3.10.13, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM # &Il

BEOPEN PYTHON JF5 4] P AR 1 AR

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").

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.

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.

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.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

(N gkze)
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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 FHF PYTHON 1.6.1 i) CNRI o] #pi¥

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

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

(N oiaRs:)
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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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ 5] H#piY

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 3.10.13 DOC-
UMENTATION

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.

C.3 WrRERfFa91F o] S5 35

A2 Python K AT GRS =7 BAFRIVFRTRIBOINE B, %308 FUR A 8 B HRITHE R
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ 2 /)
1. AR 2RI eI (F)

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)

C3.2 EfEx

socket fEHEH T getaddrinfo () Ml getnameinfo () ZRE, BT WIDE i H A
PB4 hitps://www.wide.ad.jp/ .

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright

(T UgkEE)
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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.33 RLEEFIRS

asynchat fll asyncore fHE & A R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies FizRal4 DA H:

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
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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 HiTERR

trace BHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#k

uu AL DA R

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.

(CFgkzs)
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & i 2=EAH

xmlrpc.client fEHEE DA FHEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll MR F AT AEI:

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
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the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BERIKT kqueue [ AL AR FHEIH:

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.

C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
FEH:

<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

Q)
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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/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c XML T C K%L dtoa Al strtod, T C AUN BEAUE A A7 5B 2 [ 640, BIR
£ H i David M. Gay 44 5 1114 45 30 H HIZ SCHERTFE https://web.archive.org/web/20220517033456/http:

/lwww.netlib.org/fp/dtoa.c 151, ¥ 2009 4 3 H 16 HK:ZR B AR IG ST & DA RACHITEA] 7= HH:

/‘k*‘k*‘k*‘k***********‘k***********‘k*********************************
*
* 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.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

* % o

***************************************************************/

C.3.12 OpenSSL

WERBEAERGEN ], W hashlib, posix, ssl, crypt BBR{ii/f] OpenSSL R mPERE. BLAh, &M
-+ Python [j Windows Fl macoS 2427 nl g {7 OpenSSL FEi#5 UL, B AESLAR 1] T OpenSSL ¥
FIUERFE DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/*
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

*

Q)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

* % ok X % ok %

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

Q)
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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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

BRIEBEN ——with-system—expat BB THE, T pyexpat AR M5 expat YR DG

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

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JAHE DM T

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

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 {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(N gksr)
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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

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEHERE F A4S libmpdec JE H#2
DURE 7Y

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD 4 Wik & 47:

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.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* 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

Q3]
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"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.3.19 audioop

audioop FLHLH ] SoX Wi H 1) g771.c U A5 B fi:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jleel@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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5

EFE
..., 123
ellipsis literal, I8
LA |
string literal, 10
. (dot)
attribute reference, 68
in numeric literal, 14
! (exclamation)
in formatted string literal, 12
— (minus)
binary operator,72
unary operator,71
' (single quote)
string literal,9
! patterns, 98
" (double quote)
string literal,9
nmmwn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)
BEAF, T2

o\
Il

augmented assignment, 81

& (ampersand)
BHA,T3

&:
augmented assignment, 81

() (parentheses)
call, 69
class definition, 106
function definition, 104
generator expression, 64
in assignment target list, 80
tuple display, 62

* (asterisk)
function definition, 105
import statement, 87
in assignment target list, 80
in expression lists,77

in function calls, 70

BEHAE, T2

* *
function definition, 105
in dictionary displays, 64
in function calls, 70
BHEA,TI

* k=

augmented assignment, 81
* =

augmented assignment, 81
+ (plus)
binary operator, 72
unary operator,71
+=
augmented assignment, 81
, (comma), 62
argument list, 69
expression list, 63,77,82, 106
identifier list, 88,89
import statement, 86
in dictionary displays, 64
in target list, 80
parameter list, 104
slicing, 69
with statement, 95
/ (slash)
function definition, 105
ZHAE, T2
//
BHAF, T2
//=

augmented assignment, 81

augmented assignment, 81
0b

integer literal, 14
0o

integer literal, 14
0x

integer literal, 14
2to03,123
: (colon)

annotated variable, 82
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compound statement, 92, 93, 95, 96, 104,
106
function annotations, 105
in dictionary expressions, 64
in formatted string literal, 12
lambda expression, 77
slicing, 69
: = (colon equals), 76
; (semicolon), 91
< (less)
BHA,T3
<<
BEHAE, T3
<<=
augmented assignment, 81
<=
BHAF,T3

BHA, T3

augmented assignment, 81
= (equals)

assignment statement, 80
class definition, 32

for help in debugging using

string literals, 12

function definition, 105

in function calls, 69

BHAE, T3
->
function annotations, 105
> (greater)
ZHAF, T3
>=
mH A, T3
>>
EHAE, T3
>>=
augmented assignment, 81
>>> 123
@ (at)
class definition, 106
function definition, 104
BHAF, T2
[1 (square brackets)
in assignment target 1list, 80
list expression, 63
subscription, 68
\ (backslash)
escape sequence, 10

escape sequence, 10
\N
escape
\n
escape
\r
escape
\t
escape
\U
escape
\u
escape
\v
escape
\x
escape
~ (caret)
BHAE, T3

sequence, 10
sequence, 10
sequence, 10
sequence, 10
sequence, 10
sequence, 10
sequence, 10
sequence, 10

A

augmented assignment, 81
_ (underscore)

in numeric literal, 14
_, ldentifiers,9
__, identifiers,9

__abs__ () (object 7 %), 39
__add__ () (object 7 i¥), 38
__aenter__ () (object 7 i%), 43
__aexit__ () (object 7 i%), 43
__aiter_ () (object 7 ik), 42
__all__ (optional module attribute), 87
__and__ () (object 7 i%), 38
__anext__ () (agen 7% i%k), 67
__anext__ () (object 7 i%), 42

__annotations__ (class attribute), 22
__annotations__ (function attribute), 20
__annotations__ (module attribute), 22

__awalt__ () (object 75 i%k), 41
__bases__ (class attribute), 22
__bool__ () (object method), 36
__bool__ () (object 7 i%), 28
__bytes__ () (object 7 i%k), 26
___cached_ ,55

__call__ () (object method), 71
__call__ () (object 7 i%), 36
__cause___(exception attribute), 84
__ceil_ () (object 7 i%), 39

__class__ (instance attribute), 22
__class__ (method cell), 33

__class___ (module attribute), 29

_ _class_getitem__ () (object X7 %), 34

A\ __classcell__ (class namespace entry), 33
escape sequence, 10 __closure__ (function attribute), 20

\a ___code___ (function attribute), 20
escape sequence, 10 __complex__ () (object 7 i%), 39

\b __contains__ () (object 7 i%), 38
escape sequence, 10 __context___ (exception attribute), 84

\f __debug__, 82
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__defaults___ (function attribute), 20 __kwdefaults__ (function attribute), 20
__del__ () (object 7 i¥),25 __le_ () (object 7 i%), 26
__delattr__ () (object 7 i%), 28 __len__ () (mapping object method), 28
__delete__ () (object 7 i%), 29 __len__ () (object 7 i%), 36
__delitem__ () (object 7 i%), 37 __length_hint__ () (object 7 i%), 37
__dict__ (class attribute), 22 __loader_ ,55
__dict__ (function attribute), 20 __1shift__ () (object 7 i%), 38
__dict__ (instance attribute), 22 __1t__ () (object 7 i%), 26
_dict__ (module attribute), 22 _ main___
__dir__ (module attribute), 29 e, 46, 109
__dir__ () (object 7 %), 28 _ matmul__ () (object % i%), 38
__divmod__ () (object 75 i%), 38 _ _missing__ () (object 7 i%), 37
__doc__ (class attribute), 22 __mod__ () (object 7 i%), 38
__doc___ (function attribute), 20 _ _module___ (class attribute), 22
_doc__ (method attribute), 21 __module__ (function attribute), 20
__doc__ (module attribute), 22 __module__ (method attribute), 21
__enter__ () (object 7 i%k), 40 _mul__ () (object 7 %), 38
__eq__ () (object 7 i%), 26 __name__,55
__exit__ () (object 7 i%), 40 __name___ (class attribute), 22
_ file_ ,55 __name___ (function attribute), 20
_ file_  (module attribute), 22 __name___ (method attribute), 21
_ float__ () (object 7 %), 39 __name___ (module attribute), 22
_ floor__ () (object 7% i%), 39 __ne__ () (object 7 i%), 26
__floordiv__ () (object 7 i%), 38 __neg___ () (object 7 i%), 39
__format__ () (object 7 i%), 26 __new___ () (object 7 i%), 25
__func__ (method attribute), 21 _ next__ () (generator 7 i%), 66
__ future_ , 127 __or__ () (object 7 i%), 38
future statement, 87 _ package_ ,55
__ge__ () (object 7 %), 26 __path__,55
__get__ () (object 7 i%), 29 __pos___() (object 7 i%), 39
__getattr__ (module attribute), 29 __pow___ () (object % i%), 38
__getattr__ () (object 7 i%), 28 __prepare__ (metaclass method), 33
_ _getattribute__ () (object 7 i%), 28 __radd__ () (object 7 i¥), 38
__getitem__ () (mapping object method), 24 __rand__ () (object 7 i%), 38
__getitem__ () (object 7 i%), 37 __rdivmod__ () (object 7 i%), 38
__globals__ (function attribute), 20 __repr__ () (object 7 i%), 26
__gt__ () (object 7 i%), 26 _ reversed__ () (object 7 i%), 37
__hash__ () (object 7 i%), 27 _ rfloordiv__ () (object % i%), 38
__iadd__ () (object 7 i%), 39 __rlshift__ () (object 7 i%), 38
__iand__ () (object 7 i%), 39 __rmatmul__ () (object 7 i%), 38
__ifloordiv__ () (object 7 i%), 39 __rmod___ () (object 7 i%), 38
__ilshift__ () (object 7 i%), 39 _rmul__ () (object 7 i%), 38
__imatmul__ () (object 7 i%), 39 __ror__ () (object % i%), 38
__imod__ () (object 7 i%), 39 __round__ () (object 7% i%), 39
__imul__ () (object 7 i%), 39 __rpow___ () (object 7 i%), 38
__index__ () (object 7 i%), 39 __rrshift__ () (object 7 i%), 38
__init__ () (object 7 i%), 25 __rshift__ () (object 7 i%), 38
__init_subclass__ () (object %7 i%), 31 __rsub__ () (object 7 %), 38
__instancecheck__ () (class 7 i%), 34 __rtruediv__ () (object 7 i%), 38
__int__ () (object % i%), 39 __rxor__ () (object 7 i%), 38
__invert__ () (object 7 i%), 39 __self__ (method attribute), 21
__ior__ () (object 7 %), 39 __set__ () (object 75 %), 29
__ipow__ () (object 7 i%), 39 __set_name__ () (object 7 i%), 32
__irshift__ () (object 7 i%), 39 _ _setattr__ () (object 7 %), 28
__isub__ () (object 7 i%), 39 __setitem__ () (object 7 k), 37
__iter__ () (object 7 i%), 37 __slots_ ,133
__itruediv__ () (object 7 i%), 39 _ _spec__,55
__ixor__ () (object 7 i%), 39 __str__ () (object 7 %), 26
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__sub__ () (object 7 %), 38
__subclasscheck__ () (class 7 i%), 34
__traceback___ (exception attribute), 84
__truediv__ () (object 7 i%), 38
__trunc__ () (object 7 i%), 39
__xor__ () (object 7 %), 38
{} (curly brackets)
dictionary expression, 64
in formatted string literal, 12
set expression, 63
| (vertical bar)
BHAF, T3
‘ =
augmented assignment, 81
~ (tilde)
EHAE, 1
B 4h
AssertionError, 82
AttributeError, 68
GeneratorExit, 66, 68
ImportError, 86
NameError, 62
StopAsyncIteration, 67
Stoplteration, 66, 84
TypeError, 71
ValueError, 73
ZeroDivisionError, 72
HEEE
PYTHONHASHSEED, 28
EA
assert, 82
async def, 107
async for, 107
async with, 108
break, 85, 92, 94
class, 106
continue, 86, 92, 94
def, 104
del, 25, 83
for, 85, 86, 92
global, 83, 88
if,92
import, 21, 86
match, 96
nonlocal, 89
pass, 83
raise, 84
return, 83, 94
try, 24,93
while, 85, 86, 92
with, 40, 95
yield, 84
EHAF
% (percent), 72
& (ampersand), 73
* (asterisk), 72
** 71
/ (slash), 72

/7,72

< (less), 73
<<, 73

<=,73

1=,73

==,73

> (greater), 73
>=,73

>> 73

@ (ar), 72

~ (caret), 73

| (vertical bar), 73
~ (tilde), 71
and, 76
in, 76
is,76

is not, 76
not, 76

not in, 76
or, 76

A

abs
[EE & %, 39
abstract base class —-- & #FH ¥, 123
aclose () (agen 7 i%), 68
addition, 72
and
bitwise, 73
EHAE, 76
annotated
assignment, 82
annotation -- A7y, 123
annotations
function, 105
anonymous
function, 77
argument
call semantics, 69
function, 20
function definition, 105
argument -- F#, 123
arithmetic
conversion, 61
operation,binary, 72
operation, unary, 71
array
R, 19
as
except clause, 93
import statement, 86
match statement, 96
X482, 86,93,95,96
with statement, 95
AS pattern, OR pattern, capture
pattern, wildcard pattern,
98
ASCII, 4,9
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asend () (agen 7 i%), 67 await
assert in comprehensions, 63
E 4], 82 XH#F, 71,107
AssertionError awaitable —-- T&#X £, 124
Bl4h, 82
assertions B
debugging, 82 b'
assignment bytes literal, 10
annotated, 82 b"
attribute, 80 bytes literal, 10
augmented, 81 backslash character,6
class attribute, 22 BDFL, 124
class instance attribute, 22 binary
slicing, 8l arithmetic operation, 72
statement, 19, 80 bitwise operation, 73
subscription, 80 binary file —-- 34| X{F, 124
target list, 80 binary literal, 14
assignment expression, 76 binding
async global name, 88
*x47, 107 name, 45, 80, 86, 104, 106
async def bitwise
iE A, 107 and, 73
async for operation, binary, 73
in comprehensions, 62 operation, unary, 71
iE 4], 107 or, 73
async with xor, 73
7% 4], 108 blank line,7
asynchronous context manager —-- % 3 block, 45
ET XS, 124 code, 45
asynchronous generator BNF, 4, 61
asynchronous iterator,2l Boolean
function, 21 operation, 76
asynchronous generator -- = ﬁ? 4+ )332A %, ﬁ%, 18
124 borrowed reference -- f§NF|JH, 124
asynchronous generator iterator -—— & preak
A K% RE, 124 ¥ 47, 85,92, 94
asynchronous iterable —— % ¥ ¥ # ¥ puilt-in
£, 124 method, 21
asynchronous iterator —- FF#%HK#E, 124 pyuilt-in function
asynchronous—generator call, 7l
£, 67 x%,21,71
athrow () (agen 7 %), 68 built-in method
atom, 61 call,71
attribute, 18 t4,21,71
assignment, 80 builtins
assignment, class, 22 e, 109
assignment, class instance, 22 byte, 19
class, 22 bytearray, 19
class instance, 22 bytecode, 23
deletion, 83 bytecode -- FHH, 125
generic special, 18 bytes, 19
reference, 68 [EE &%, 26
special, 18 bytes literal,9
attribute —- &4, 124 bytes—like object —- F¥W A%, 124
AttributeError
A4t 68 C
augmented c, 10
assignment, 81 language, 18, 19, 21, 73
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call, 69
built-in function, 71
built-in method, 71
class instance, 71
class object, 22,71
function, 20, 71
instance, 36, 71
method, 71
procedure, 79
user—-defined function, 71
callable
4,20, 69
callable —— A4, 125
callback —- [, 125
case
match, 96
XHF, 96
case block, 98
C-contiguous, 125
chaining
comparisons, 73
exception, 84
character, 19, 69
chr
& &%, 19
class, 125
attribute, 22
attribute assignment, 22
body, 33
constructor, 25
definition, 83, 106
instance, 22
name, 106
st4., 22,71, 106
iE A, 106
class instance
attribute, 22
attribute assignment, 22
call, 7l
T4, 22,71
class object
call,?22,71
class variable —-- X4 &, 125
clause, 91
clear () (frame 7 i%), 23
close () (coroutine 7 i%), 42
close () (generator 7 i%), 66
co_argcount (code object attribute), 23
co_cellvars (code object attribute), 23
co_code (code object attribute), 23
co_consts (code object attribute), 23
co_filename (code object attribute), 23
co_firstlineno (code object attribute), 23
co_flags (code object attribute), 23
co_freevars (code object attribute), 23
co_kwonlyargcount (code object attribute), 23
co_lnotab (code object attribute), 23
co_name (code object attribute), 23

co_names (code object attribute), 23
co_nlocals (code object attribute), 23
co_posonlyargcount (code object attribute), 23
co_stacksize (code object attribute), 23
co_varnames (code object attribute), 23
code

block, 45
code object,?23
coercion —- BEH| KR E I 125
comma, 62

trailing, 77
command line, 109
comment, 6
comparison, 73
comparisons, 26

chaining, 73

compile

[EE & %, 88
complex

number, 19

)& & %, 39

£, 19
complex literal, 14
complex number —— &%, 125
compound

statement, 91
comprehensions, 62
dictionary, 64
list, 63
set, 63
Conditional
expression, 76
conditional
expression, 77
constant, 9
constructor
class, 25
container, 17,22
context manager, 40
context manager —- T X&HE, 125

context variable -- FTXZZE,125
contiguous -- ##, 125
continue
iE 4], 86,92, 94
conversion

arithmetic, 61
string, 26,79
coroutine, 41, 65
function, 21
coroutine -- MfE, 125
coroutine function -- WAEE %, 125
CPython, 125

D

dangling
else, 91

data, 17
type, 18
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type, immutable, 62
datum, 64
dbm.gnu

Bk, 20

dbm.ndbm
H R, 20
debugging
assertions, 82
decimal literal, 14

decorator —-- M 125
DEDENT token, 7,91
def
iE 4], 104
default
parameter value, 105
definition
class, 83, 106
function, 83, 104
del
iE 4], 25, 83
deletion
attribute, 83
target, 83

target list, 83
delimiters, 15
descriptor -- X &, 126
destructor, 25, 80
dictionary

comprehensions, 64

display, 64

x4, 20,22,27, 64,68, 81
dictionary -- 3, 126
dictionary comprehension —-- FH#itg R,

126

dictionary view —- FHAE, 126
display

dictionary, 64

list, 63

set, 63
division, 72
divmod

B & & %, 38
docstring, 106
docstring —— XK FEHF &, 126
documentation string, 23
duck-typing —— ¥ XA 126

E

e
in numeric literal, 14
EAFP, 126
elif
KT, 92
Ellipsis
X, 18
else
conditional expression,77
dangling, 91

*HEF, 85,9294
empty

list, 63

tuple, 19, 62
encoding declarations (source file), 6
environment, 46
error handling, 47
errors, 47
escape sequence, 10
eval

[E& %%, 88, 110
evaluation

order, 77
exc_info (in module sys), 24
except

KT, 03
exception, 47, 84

chaining, 84

handler, 24

raising, 84
exception handler, 47
exclusive

or, 73
exec

& &%, 88
execution

frame, 45, 106

restricted, 47

stack, 24
execution model, 45
expression, 61

Conditional, 76

conditional, 77

generator, 64

lambda, 77, 105

list, 77,79

statement, 79

yield, 65
expression —-- FikR, 126
extension

module, 18
extension module -- # E# Y 126

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string —-- f-F{FE, 126
f_back (frame attribute), 23
f_builtins (frame attribute), 23
f_code (frame attribute), 23
f_globals (frame attribute), 23
f_lasti (frame attribute), 23
f_lineno (frame attribute), 23
f_locals (frame attribute), 23
f_trace (frame attribute), 23
f_trace_1lines (frame attribute), 23
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f_trace_opcodes (frame attribute), 23
False, 18
file object -- XfX%£, 126
file-like object —-- XHE3t4%, 126
filesystem encoding and error
handler — X Z 4 % & # X 5
B IR A0 A AR, 126

finalizer, 25
finally

X8, 83, 85, 86, 93, 94
find_spec

finder, 52
finder, 51

find_spec, 52
finder —- #H#H &, 127
float

B & & %, 39
floating point

number, 19

x4, 19
floating point literal, 14
floor division -- i FEER %, 127
for

in comprehensions, 62

& 49, 85, 86, 92

statement, 87

G

garbage collection, 17
garbage collection —- 3%k [E Mg, 127
generator, 127

expression, 64

function, 21, 65, 84

iterator, 21, 84

*T£, 23, 64,65
generator —- 4 &, 127
generator expression, 127
generator expression —- 4 i 8 X &%k =&,

127

generator iterator —-- A R&E%NE, 127
GeneratorExit

B14h, 66, 68
generic

special attribute, 18
generic function -- XA F ¥, 128
generic type -- Z A, 128
GIL, 128
global

name binding, 88

namespace, 20

form ¥ 4], 83, 88

lambda, 77 global interpreter lock —— 2 fF @ B &
format () (built-in function) 41, 128

__str__ () (object method), 26 grammar, 4
formatted string literal, 12 grouping, 7
Fortran contiguous, 125 guard, 97
frame

execution, 45, 106 H

X%, 23 handle an exception, 47
free handler

variable, 46 exception, 24
from hash

impo;t statement, 45, 86 BB %, 27

X BT, 65,86 hash character,6

yield from expression, 65 hash-based pyc —— E£FHBHFH pyc, 128
frozenset hashable, 64

Xt %, 20 hashable -- %%, 128
fstring, 12 hexadecimal literal, 14
f-string, 12 hierarchy
function type, 18

annotations, 105 hooks

anonymous, 77 import, 52

argument, 20 meta, 52

call, 20,71 path, 52

call,user—defined, 71

definition, 83, 104 |

generator, 65, 84 ‘4

name, 104 ;

user—-defined, 20 . Ef@ % é762

%%, 20, 21,71, 104 ldentifier,s,
function —-- B, 127 identity
function annotation —-- HHAFE, 127 . te.St’% .
future identity of an object, 17

IDLE, 128
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if
conditional expression, 77
in comprehensions, 62
KHETF, 96
B4, 92
imaginary literal, 14
immutable
data type, 62
object, 62, 64
£,19
immutable -- A H L%, 128
immutable object, 17
immutable sequence
&, 19
immutable types
subclassing, 25

import
hooks, 52
&4, 21, 86

import hooks, 52
import machinery, 49
import path —-- & A E1Z, 128
importer —— § A4, 128
ImportError

#4h, 86
importing —- § A, 128
in

REF, 92

BHAF, 76
inclusive

or, 73
INDENT token,?7
indentation, 7
index operation, 19
indices () (slice 7 i%), 24
inheritance, 106
input, 110
instance

call, 36,71

class, 22

Xt %,22,71
int

[FE % %, 39
integer, 19

representation, 18

X%, 18
integer literal, 14
interactive -- X 4,128

interactive mode, 109

internal type,?23

interpolated string literal, 12
interpreted —— @EA, 128
interpreter, 109

interpreter shutdown —- @EHEXH, 128
inversion, 71

invocation, 20

io

Bk, 23

irrefutable case block, 98
is

A, 76
is not

EHAE, 6
item

sequence, 68

string, 69
item selection, 19
iterable

unpacking, 77
iterable -- H#H R4, 129
iterator —-- # R &, 129

J

in numeric literal, 14
Java

language, 19

K

key, 64

key function -- # &%, 129
key/datum pair, 64

keyword, 9

keyword argument -- X&F 5, 129

L

lambda, 129
expression, 77, 105
form, 77
language
c, 18,19, 21,73
Java, 19
last_traceback (in module sys), 24
LBYL, 129
leading whitespace, 7
len
[EE % %, 19, 20, 36
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list, 129
assignment, target, 80
comprehensions, 63
deletion target, 83
display, 63
empty, 63
expression, 77,79
target, 80, 92
4,19, 63,68, 69, 81
list comprehension —- 7%|%k# &=, 129
literal, 9,62
loader, 51
loader -- Ju# #, 129
locale encoding -- E%T K EH 4K R, 129
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logical line,5

loop
statement, 85, 86, 92

loop control
target, 85

M
magic
method, 129
magic method —-- JEAKRF %, 129
makefile () (socket method), 23
mangling
name, 62
mapping
st £, 20, 22, 68, 81
mapping —- B4, 130
match
case, 96
EA, 96
matrix multiplication, 72
membership
test, 76
meta
hooks, 52
meta hooks, 52
meta path finder —- TEZEZHK&E, 130
metaclass, 32
metaclass —— T2, 130
metaclass hint, 33
method
built-in, 21
call,71
magic, 129
special, 133
user—-defined, 21
st4, 21,71
method -- ¥, 130
method resolution order —— ﬁ'ﬂiﬁ@ﬁﬁ)ﬁ
)7, 130
minus, 71
module, 130
extension, 18
importing, 86

N

name, 8, 45, 62
binding, 45, 80, 86, 104, 106
binding, global, 88
class, 106
function, 104
mangling, 62
rebinding, 80
unbinding, 83

named expression, 76

named tuple -- B4 54,130

NameError
B4, 62

NameError (built-in exception), 46

names
private, 62

namespace, 45
global, 20
module, 22
package, 50

namespace -- w4 % [, 130

namespace package —— % X [d4, 130

negation, 71

nested scope —-— #®E/EHH, 130

new-style class —— #Fz. %, 131

NEWLINE token,>5, 91

None
t4,18,79

nonlocal
P& 4], 89

not
BHAF, 76

not in
EHAE, 76

notation, 4

NotImplemented
X4, 18

null
operation, 83

number, 14
complex, 19
floating point, 19

numeric
namespace, 22 &, 18,22
&, 21, 68 numeric literal, 14
module spec, 5l
module spec —- HE S A, 130 O
modulo, 72 object, 17
MRO, 130 code, 23
multiplication, 72 immutable, 62, 64
mutable object -- Xf%,131
£, 19, 80 object.__match_args_ (HEE %), 40
mutable —-- T & X £, 130 object.__slots__ (FE % #),30
mutable object, 17 octal literal, 14
mutable sequence open
&, 19 | & & %, 23
operation
binary arithmetic, 72
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binary bitwise, 73
Boolean, 76
null, 83
power, 71
shifting, 73
unary arithmetic, 71
unary bitwise, 71
operator
— (minus), 71, 72
+ (plus), 71,72
overloading, 24
precedence, 78
ternary, 77
operators, 15
or
bitwise, 73
exclusive, 73
inclusive, 73
EHAE, 76
ord
& &%, 19
order
evaluation, 77
output, 79
standard, 79
overloading
operator, 24

P

package, 50
namespace, 50
portion, 50
regular, 50
parameter
call semantics, 70
function definition, 104
value, default, 105
parameter —— %, 131
parenthesized form, 62
parser, 5
pass
54, 83
path
hooks, 52
path based finder, 57
path based finder —— £ T & 7% 8 & & &,
131
entry —— EfFEAH,131
entry finder -- BZAHEHE, 131
path entry hook -- BN H4F, 131
path hooks, 52
path-like object -- BE#Z%£x%£,131
pattern matching, 96
PEP, 131
physical line,5,6,10
plus, 71
popen () (in module os), 23
portion

path
path

package, 50
portion —- ¥4, 132
positional argument -- I &5, 132
pow
[ & & %, 38
power
operation, 71
precedence
operator, 78
primary, 68
print
[EE & %, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 62
procedure
call, 79
program, 109
provisional API -- ¥ & API, 132
provisional package -- # FA, 132
Python 3000, 132
Python #EHEN
PEP 1,132
PEP 8,74
PEP 236,88
PEP 238,127
PEP 252,29
PEP 255,65
PEP 278,134
PEP 302,49, 60,127, 129
PEP 308,77
PEP 318,107
PEP 328,60
PEP 338,60
PEP 342,65
PEP 343,40, 96, 125
PEP 362,124,131
PEP 366, 55,60
PEP 380,65
PEP 411,132
PEP 414,10
PEP 420,49, 50, 56, 60, 127, 130, 132
PEP 443,128
PEP 448,64,70,77
PEP 451,60, 127
PEP 483,128
PEP 484, 34,82,105, 123, 127, 128, 134
PEP 492,42,65,108, 124, 125
PEP 498,13, 126
PEP 519,131
PEP 525,65, 124
PEP 526,82, 106, 123, 134
PEP 530,63
PEP 560, 33,36
PEP 562,29
PEP 563,387,106
PEP 570, 105
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PEP 572, 64,76, 100 return
PEP 585, 128 iE 4], 83, 94
PEP 614, 105, 106 round
PEP 617,111 [E]E % %%, 39
PEP 634,40, 96, 104
PEP 636,96, 104 S
PEP 3104, 89 scope, 45, 46
PEP 3107, 105 send () (coroutine 7 i%), 42
PEP 3115,33,106 send () (generator 7 %), 66
PEP 3116, 134 sequence, 133
PEP 3119, 34 item, 68
PEP 3120,5 £, 19,22, 68, 69, 76, 81,92
PEP 3129, 107 set
PEP 3131,8 comprehensions, 63
PEP 3132,81 display, 63
PEP 3135,34 XY]’?'J{, 19, 63
PEP 3147,55 set comprehension ——- £4#FR, 133
PEP 3155,132 set type
PYTHONHASHSEED, 28 Xﬂ'?ﬁ, 19
Pythonic, 132 shifting
PYTHONPATH, 57 operation, 73
simple
Q statement, 79
qualified name -- [RE &7k, 132 single dispatch -- # 4k, 133
singleton
R tuple, 19
r' slice, 69
raw string literal, 10 [FIE & %, 24
r" 4,37
raw string literal, 10 slice —— ¥ k,133
raise slicing, 19, 69
iE 4], 84 assignment, 81
raise an exception,47 soft keyword,9
raising source character set,6
exception, 84 space, 7
range special
[EE % %, 93 attribute, 18
raw string, 10 attribute, generic, 18
rebinding method, 133
name, 80 special method -- #% ¥ i, 133
reference stack
attribute, 68 execution, 24
reference count -- B|H %, 132 trace, 24
reference counting, 17 standard
regular output, 79
package, 50 Standard C, 10
regular package —-- ¥#A, 133 standard input, 109
relative start (slice object attribute), 24, 69
import, 87 statement
repr assignment, 19, 80
[EE % %, 79 assignment, annotated, 82
repr () (built-in function) assignment, augmented, 81
__repr__ () (object method), 26 compound, 91
representation expression, 79
integer, 18 future, 87
reserved word, 9 loop, 85, 86, 92
restricted simple, 79
execution, 47 statement —-- &4, 133
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statement grouping,7
stderr (in module sys), 23
stdin (in module sys), 23
stdio, 23
stdout (in module sys), 23
step (slice object attribute), 24, 69
stop (slice object attribute), 24, 69
StopAsyncIteration
B, 67
StopIteration
Bl 41, 66, 84
string
__format__ () (object method), 26
__str__ () (object method), 26
conversion, 26, 79
formatted literal, 12
immutable sequences, 19
interpolated literal, 12
item, 69
T4, 68,69
string literal,9
strong reference -- H&E|, 133
subclassing
immutable types,25
subscription, 19, 20, 68
assignment, 80
subtraction, 72
suite, 91
syntax, 4
sys
3k, 93,109
sys.exc_info, 24
sys.last_traceback, 24
sys.meta_path, 52
sys.modules, 51
sys.path, 57
sys.path_hooks, 57
sys.path_importer_cache, 57
sys.stderr, 23
sys.stdin, 23
sys.stdout, 23
SystemExit (built-in exception), 47

T

tab, 7
target, 80

deletion, 83

list, 80,92

list assignment, 80

list,deletion, 83

loop control, 85
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_1lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 47
ternary

operator, 77

test
identity, 76
membership, 76
text encoding —-- X ALK R, 133
text file —— XAXf, 133
throw () (coroutine 7 i¥), 42
throw () (generator 7 i%), 66
token, 5
trace
stack, 24
traceback
4,24, 84,93
trailing
comma, 77
triple—quoted string —— = 5| &
133
triple—-quoted string, 10
True, 18
try
iE 4], 24,93
tuple
empty, 19, 62
singleton, 19
4,19, 68, 69,77
type, 18, 133
data, 18
hierarchy, 18
immutable data, 62
& &%, 17, 32
type alias —- %A F| 4,133
type hint —-- XA JF#, 134
type of an object, 17
TypeError
BIsh, 71
types, internal,?23

u'
string literal,9

string literal,9
unary

arithmetic operation, 71

bitwise operation, 71
unbinding

name, 83
UnboundLocalError, 46
Unicode, 19
Unicode Consortium, 10

universal newlines —-- 3@ Ff#1T, 134

UNIX, 109
unpacking
dictionary, 64
in function calls, 70
iterable, 77
unreachable object, 17
unrecognized escape sequence, |l
user-defined
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function, 20
functioncall, 71
method, 21
user-defined function
T4, 20,71, 104
user—-defined method

X4, 21
Vv

value

default parameter, 105
value of an object, 17
ValueError

Bl4h, 73
values

writing, 79
variable

free, 46

variable annotation -- 2R, 134

B & &%
abs, 39
bytes, 26
chr, 19
compile, 88
complex, 39
divmod, 38
eval, 88,110
exec, 88
float, 39
hash, 27
id, 17
int, 39
len, 19, 20, 36
open, 23
ord, 19
pow, 38
print, 26
range, 93
repr, 79
round, 39
slice,24
type, 17,32
KRBT
as, 86, 93, 95, 96
async, 107
await, 71, 107
case, 96
elif,92
else, 85,9294
except, 93
finally, 83, 85, 86, 93, 94
from, 65, 86
if, 96
in, 92
yield, 65
4,131

virtual environment -- & #WIFE, 134

virtual machine —- E#AH, 134

xR
asynchronous—generator, 67
Boolean, 18
built-in function, 21,71
built-in method, 21, 71
callable, 20, 69
class, 22,71, 106
class instance, 22,71
complex, 19
dictionary, 20, 22,27, 64, 68, 81
Ellipsis, 18
floating point, 19
frame, 23
frozenset, 20
function, 20, 21, 71, 104
generator, 23, 64, 65
immutable, 19
immutable sequence, 19
instance, 22,71
integer, 18
list, 19,63, 68, 69, 81
mapping, 20, 22, 68, 81
method, 21, 71
module, 21, 68
mutable, 19, 80
mutable sequence, 19
None, 18, 79
NotImplemented, 18
numeric, 18, 22
sequence, 19, 22, 68, 69, 76, 81, 92
set, 19, 63
set type, 19
slice, 37
string, 68, 69
traceback, 24, 84, 93
tuple, 19, 68, 69, 77

user—defined function, 20,71, 104

user—defined method, 21

W

walrus operator, 76
while
iE 4], 85, 86, 92
e
_ _main_ , 46,109
array, 19
builtins, 109
dbm. gnu, 20
dbm . ndbm, 20
io, 23
sys, 93, 109
Windows, 109
with
iE 4], 40, 95
writing
values, 79
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X

xXor
bitwise, 73

Y

yield
examples, 66
expression, 65
XHEF, 65
&4, 84

Z

Zen of Python -- Python Z##,134
ZeroDivisionError

Hl4h, 72
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