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“Namespaces are one honking great idea.”——import this

—. #FR%F: identifier

7R (identifier) AT HAREFPIRRETEMREOXENTE (RE, pythoniBSEFKIT) .
flan, EREEGx=3F, xBA—MRRFT. BEit, mRFTLUEEREBEENBFR (name) 7,
PythonF—1JENIS, RLRRFATHEREF RS SRATRINSFIEFR,

x = "global x"

def func():
x = "local x"

print (x)

func ()
print (x)

FEEEAIESE, x. func, printFRINRTT: 2TER, funcillprint2REE,; FiwcBERED
FEHIRZFR, MprintUEpython IEBRIBIR; x (defsh) XMRRFEFHFETRglobal xHIFFR,

funciXMIRFFEREENNREIRINETR, x (defll) XMRRFFERFAFENSlocal HIBTR,
printiXMRRFFZpython §BRIFTENERETRIZ TR,

XEXFATERBREA: python AR MATRFFRIER? £, BACIEARERE, BT
ARNGBEZEEF. AtAaeIetTARENGRZEF? EA l:,ﬂ]@JLE’J{_LEZ'H———ATTﬁ)i
(FTEEESL) | —MEREA.

—. ipA=IE: namespace

Python B 5 XX in &5 2 EJHHE

A namespace is a mapping from names to objects......Examples of namespaces are: (Dthe set of built-in
names; (2the global names in a module; 3the local names in a function invocation...... The important thing to
know about namespaces is that there is absolutely no relation between names in different namespaces......
Namespaces are created at different moments and have different lifetimes: (D)The namespace containing the
built-in names is created when the Python interpreter starts up, and is never deleted; (2The global namespace
for a module is created when the module definition is read in and module namespaces also last until the
interpreter quits; (3The local namespace for a function is created when the function is called, and deleted when
the function returns or raises an exception that is not handled within the function——Of course, recursive
invocations each have their own local namespace.

AT EEEFARARRRGING, MFL BIEE”: RRFFROT R, MRS RxIxR
EHUFBIFSHE”; BFEETHBRIE MR, MakXABIEE PEEIZIFREXT MAIXT
%, B TIERRE. BAt, SETENARZMEY (mapping) . EHBIRFApythonhRAH, 5
BTEEFH: keyRIFRTT, value2FRRFIFTS|BAYobject,
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https://docs.python.org/3/tutorial/classes.html#python-scopes-and-namespaces

When you use a name in a program, Python creates, changes, or looks up the name in what is known as a

namespace.

first number = 3
second_number = 4
result = first number + second_number
print (result)

Objects

Dictionary first_number

Na mes pace second_number

PythonByteSize.com

result

EEEA:

. EFHITE—ITfirst_number=31Y, SEMRATEERNII— M keyAfirst_number, value/93fY
<A,

. EFERITE Z{Tsecond_number=4R, SEMBTERRI—keyIsecond number, value
4% HE;
. BERERITE=1TR:
o Eﬁ‘&#ﬁj—rfirst_number+second_numberI *?Er?:{%ﬁﬁ%?ifﬂcp?ﬁéﬁirst_number'—ﬁ
second_numberZBEIRERRISR, BP354, AFHITHEMAYEE, 527,
o BRTHARARF Aresul tiVTE: HHEFSERETAFRRII— keyHresult,
value A7THIEE ;

E—REITPRERE, fRFEAL—. EEENE, XEnRTEEERY, RIEATT:

The important thing to know about namespaces is that there is absolutely no relation between names in
different namespaces.

Python B =F KB BETE, B—XEIMERLTRT, BE—XFECHEaEH

(lifetime) :
- Built-infpBZH: EETERbuilt-intRRFF; fEpython/SIBIR=4E, EREFERAIELK.

- Globaldi B[ EFER (—.pyXXd) PRIglobaltmRFF (BIAE(HURER A EIZEI=
PR, AT pySi4aJtop level, BRERKREFglobaltmE) ; EZERBHITHICIE, EHFERER
ERATAIHK,

- Local@p BZIH): fEFREL (EMERNRE: REVEA) PHlocal iR (TEREPEIERIR
R, BIRITdef FRUFRRST) | FEREHIARRCIE, ERERREMEFFEEER—EwHE
HiRIE,

ARSI RIHPE— M GEZE. XE, mRFHEIEEpython P EERIEMEIZE
BRE, HlN=4f91T, BEIETIRRMx. ETHOEIP— o=@+, WEIRTIZEIEAER
B —fgkiR, f£.py3{4Jtop level FRIERIRRFF, SO ECEglobalip B =(a); EREAILIZEAT
AR, SO EEIZERE R ocalap R =S A,



The location of a name’s assignment in your source code determines the scope of the name'’s visibility to your
code.

TER AR T — MEFMTHEIITRIERANTRET, Rz ENeIESEK:

### 1. Start: The built-in namespace and global namespace is created ###

x = "global x"
### 2. Add {key=x, value="global x"} to the global namespace ###

def func():
### 3. Add {key=func, value=this function definition} to the global namespace ###

x = "local x"
print (x)
func()

### 4. Find the target function through name "func" from the global namespace ###
### 5. Enter in and the local namespace of func is created ###
### 6. x = "local x"

### Add {key=x, value="local x"} to the local namespace of func

### Do not make any conflict with another x, because the latter is in the global
namespace!
### 7. print(x)

### Find the target function through name "print" from the built-in namespace

### Find the value of argument through name "x" from the local namespace of func --
LEGB Rule

### Do printing operation

### After printing operation, the local namespace of func will be deleted because of

the end of this function call.

print (x)

### 8. Find the target function through name "print" from the built-in namespace
### 9. Find the value of argument through name "x" from the global namespace.

### 10. Do printing operation

### 11. End. Delete global namespace and built-in namespace.

=.{ER1E: scope

2

A scope is a textual region of a Python program where a namespace is directly accessible. “Directly accessible
here means that an unqualified reference to a name attempts to find the name in the namespace.

{ERLEE (scope) B—INAKIE, FREAnamespacer] LB “HIA"HIXE——XBRIEEBRE
EAMERRIZERFAVAE), PythonsE PUFHRELRYERTLE, :

1. Built-in Scope: RBbuilt-infp B EA B XMES BIEMAE, Blbuilt-infp =EPIUHAIIRR
R LATE R R e E BRI

2. Global Scope: global{/EFFE, BIEB(ERE, ATLAERRAYH IS EESGRR], globaldsi =S
BEXME RWER, BT globaldpdd =S EPRITRRFT Al AR R A EHIEIRE ;

3. Enclosing Scope: enclosing{EFIE;,, f&iERiiRtRenclosing function (IERIAEREIRIREL, 1B
BILARRA“INEIREL, HAEPEERIREWEFR A BREREL, 3 Anested function) HJlocaldp
B=AFTABRIERL; enclosing functionfYlocaldn 2 =S BIREBEARE N ERRIER &R, ARLAE—
feRYlocalan 2 S ARIERIEEAR—LL;
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4. Local Scope: localfEFRlE;, BIAMAERS, RlocalipBEBBINERE, FRlocalipE=EF
BORRFT REEEZ RN ER BRI, —ARtEEnested functionfYlocalip A = EFTEERUER
R

Bff: enclosing functionSnested function——

def outer():
x =3
def inner():
print (x)

inner ()

FERKEF, R outerFi 2 —Nenclosing function, E&%{inner M2 —nested function, A
enclosing functionf5 £ 37 Zl €13 —NZenclosing functionflocal GF B =8, 1Zap & =B E Benclosing
scope, Eb—R%AYlocal scope X, EIBEBHTHIRNZPREFTGINE]. EouterERETAIAIERYE AinnerERE]

&, &3 61— N Znested functionflocal ip B =8, 1Z @A =B AYscopeBJ Alocal scope, MIE
enclosing scope,

BENMF:

x = "global x"

def outer():
y = "local outer y"
def inner():
z = "local inner z"
print(z)
inner ()

print (y)

outer ()

print (x)

LFER !

- x{iFglobalds#Z=S[E], BEHglobal scope;
- yluFlocalipBZ =], {BRE—enclosing®EIH, FLAERenclosing scope;
- zfIFlocalapB=A, FrLABBlocal scope,

4. LEGB;ZN

As you saw before, namespaces can exist independently from eachother, and have certain levels of hierarchy,
which we refer to as their scope. Depending on where you are in a program, a different namespace will be used.
To determine in which order Python should access namespaces, you can use the LEGB rule.

AESEZENERETEES. PBAEEANMNERT— N ERIWRRFT, IREINEREMTAE?
BN TEHRES, REEBtestiREL, ,J:F'E'Jprlnt(XﬁHﬂ-ED Tocal x"1E 2 "global x"B? FAMF
global i B =B FAIx B global /EFL, BEMAERINBEERSE; RN, REBAITEIxEElocallERA
o, LAESEBCHINEMEIAR, Eit, EREAITEDx, FTEDRIEH—x?
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x = "global x"

def test():
x = "local x"

print (x)

test ()

XEFMEZRZILEGBEAN, EPpythoniZh&“local—enclosing—global—built-in” AERIHIAR, KRB
B X/NHmETE, BEERE BRI RE BNl —— BRIV EHEE. B8k
Wi, LEGBHR—f&EHKINF. A2 EmAEEA5):

. VEFtestEREL, BPFENtestREUR, LRTpythonEAZEREARLIE— MocaligZ=|a);
. MEERERAx="10cal x"HIHIT, testRETlocalpBTBWICR T1ZANEHI5 NS,

. FEEEREANI Tprint (), pythonFHAIRIRLEGBIFEKIZINRE G5 IANS: B
T testREMlocal (T B TEHKE 7x, ALFELER, BiEREtesttREHlocal i 2B xFr
S|FEINISR, BIFRFE"local x", FFLATENAIR"local x',

- WRFEtest O F—TIEII—4Tprint (x) : python{K|AIZRRLEGBIRFEHIZIMARF, AIILASFH
iZBlocalB=E, FACEIRE T testiREL, ArltestREHlocalip AT EMEIN T, FItERE
fglobaldp B TAHEHK —KE Tx="global x", EIITEDRIZR global x",

Attention: LEGB;ZNRREEETREIRRFEEHNNRITERNERKILFHN ——Name references
search at most four scopes: local, then enclosing functions (if any), then global, then built-in, STR{ETEL
TP ip A TE PAIFRR T FoX——Name assignments create or change local names by default, EDIE
BERFEERENVESX: WEREEobalE (ERATtop level) , MR FglobaldsZ=EIE X, W
BEREE—REF, WRFZEENlocalir Z=HEX.

1a. Closure & Enclosing function

AP Enclosing functionfRF AIMNEIRE], RNZRENEBEEHRENRE. RERBEWRRFT (BF)
I FHMEIERE R localip B =S [EH, EBenclosing scope, Elt:

def outer():
def inner():
print (inner)

inner ()

outer ()

# JR[Al<function outer.<locals>.inner at 0x000001E38FE62378>

Attention: FRIFESEM“HIE(Closure)”, BUARLIFEERINE-HRELIIRIERLL, B), PythonhiAE
RUSCHR, enclosing function @ ESA(4,

H42ng?

Factory functions (a.k.a. closures) are sometimes used by programs that need to generate event handlers on the
fly in response to conditions at runtime. For instance, imagine a GUI that must define actions according to user
inputs that cannot be anticipated when the GUI is built. In such cases, we need a function that creates and
returns another function, with information that may vary per function made.—— (Python =2 ] F A F5

#D) . p501

MENEAR: FEEEREITIRE— LIRS IEER, fin, BR— 1 ERAE,
ZEFAERERERFNBAEN— 1, BGZa e —EREFIETH, MARERET
Al B, FNFECEFPREXFE— R, ZRSEEB T THRERRNZSEEFIREIS—
NEBMRCAIRE. XEFRREHMEDE, BT R,
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—MEERAYF:

def outer(n):
def inner(a):
return a ** n

return inner

f = outer(2)

print (£(5)) # 25
g = outer(3)

print (g(5)) # 125

TEAIRBS, outerBREIRITHRE( EAFIEFHRE— B ANinnerAnestediRE, MRBEERTE. B
Hatth, FHAAAouterRES, BEIANRENEZRIT AR MinnerREHIS | B—UNREKAVEAE, #HiE
HFEATinnerfliE, XBEMREE IS

1. [AEEEEA TR LA/ NEI R ERIF MR FR NE R EL A BRRT R E R A ——IRTRR, IXEREAVRIRAT
{FFEFenclosing scope, MIFglobal scope; {BIASIGIMBIGRERIS A (EAREBETS)
{E/IRENE, REEINEREINEIYS | BhEEREREIRIEE;

2. DEIRERIEREREAIS A, “BF” T H{#ERenclosing scopePEYE. _EHIFouter(2)igl¥ T
2, outer®)C(E 73— FEBIZFEE, RANERISEREHRERIRIS | BEMERT, BA
Eflocalip 2 =EEHBERGE 7, SHnRIEERZEZIHEATX, BASHWBREREISIAC
1F708? #RFEE: "nfrom the enclosing local scope is retained as state information attached to the
generated inner."

/5, the following are the conditions that are required to be met in order to create a closure in Python:

1. There must be a nested function.
2. The inner function has to refer to a value that is defined in the enclosing scope.
3. The enclosing function has to return the nested function.

75. Global & Nonlocal

global @—N“an& =8 A BH(namespace declaration)”: The global statement tell Python that a function
plans to change one or more global names(PythonZ ). Lt 2%, #HelobalFRCHIFTRIRT, 1GHAE
FFglobaldpZ=SiE, MAEREIAMlocalipZSE], TI:

X = 88

def funcQ):
global X
X =99

func()
print (X)

XERABIEERY, MARS—RBERT, funcBREERNIT, HERNEIOXNEFFlocal RS
i8], BBlocal scope, APAEREHNXNIXHITWEZIEKN, RIBELEGBHIN, FizZEXIHlocalipE=EAF
HXHTERE, BASFMEglobal i AT BHHIXIE? XE2RAERENZL, XBEWAERglobal

. Names declared in global and nonlocal statements map assigned names to en-
closing module and function scopes, respectively.
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. Ifavariable is assigned in an enclosing def, it is nonlocal to nested functions.
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