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F-EIIRERIGAL N V-6 THAL Y APL R SR NGE Python 27 BRI RLAHIE .
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“Python 2" WAL LA I 21T

EUEEEWINES 0" FR—I 0 rBRRAL, PIIEeF MR, XX, Python i 5440
SESCT SCFRIBAR, FEXTENIRE G T — AR, (R S B (—0H, O E
SCTHERIBYE, BRI PRSI E. )

XA RS T NE RN FFE— AT E import {EAIH ] DATEFTA Python AR R Al HIXTR . A—242
HITE 00 U, HRFZX T ROLTE AR LT, H BATEIX Bk .

A XAE TR I — RV R R A A, X BN DA R T 3. BRI C B H NET
Python i FEAS 5 o5 —LLRBLBUZ ] Python % 5 H AURBSIE G A . A LERIHER L% Ji] T Python fy3% 1,
BT ENHGBER (R A7 LB e L I TARE B R GEIE O, BIANERA R E RO REDE; 55— LeRH i F {1t
R I TR 1, BT 4ER] o A7 SRR A SO IS AR RCA ) Python il 5 55— Ui (N A
JIEJ2 R GESCRF BRI T T 5 A ARSI (S 224 G 151 22 %% Python IFEF 147 o L & 1 TN A W] 1)

This manual is organized “from the inside out:” it first describes the built-in data types, then the built-in functions and
exceptions, and finally the modules, grouped in chapters of related modules. The ordering of the chapters as well as the
ordering of the modules within each chapter is roughly from most relevant to least important.

XERE WERARM ST UG BB A T, HFAE RS DA RS — %, ARATBEXT Python JE ) n] FIASTERAN T 3¢
R G AR ECT R 2408, AR o2 BN TR IMA — R K S8 e — ARt m] RASEIN S P 45 H 5% (FE
FMITS), BAERT] FEFNIAR) PERIARE R, BREZEH . &5, WRARE IR A3
A, ARATDATERE— D REL I (S0 random fd) 3352 E—W/NY . TEIRARAE PAERRR I B SEAF Y, if
AWM B A X ETTR, PO AR TR AR AR A i B AR

AR !
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CHAPTER 2

The Python interpreter has a number of functions built into it that are always available. They are listed here in alphabetical
order.

REEE
abs () divmod () input () open () staticmethod ()
all() enumerate () | int () ord() str()
any () eval () isinstance () | pow() sum ()
basestring/() execfile () issubclass () | print () super ()
bin() file() iter() property() tuple ()
bool () filter() len () range () type ()
bytearray () float () list () raw_input () | unichr ()
callable () format () locals () reduce () unicode ()
chr () frozenset () long () reload() vars ()
classmethod() | getattr() map () repr () xrange ()
cmp () globals () max () reversed/() zip ()
compile () hasattr() memoryview () | round/() __import__ ()
complex () hash () min () set ()
delattr () help() next () setattr ()
dict () hex () object () slice()
dir() id () oct () sorted()

In addition, there are other four built-in functions that are no longer considered essential: apply (), buffer (),
coerce (),and intern (). They are documented in the Non-essential Built-in Functions section.

abs (x)
Return the absolute value of a number. The argument may be a plain or long integer or a floating point number. If
the argument is a complex number, its magnitude is returned.

all (iterable)
W iterable WA ICE NE (BERENZ), RE True . FiT:
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def all (iterable):
for element in iterable:
if not element:
return False
return True

2.5 Bl fe

any (iterable)

IR iterable F)T—I0Z HENER ] True, QNRERZFHZS, B False, M

def any(iterable):
for element in iterable:
if element:
return True
return False

2.5 HiiREhEg

basestring ()
This abstract type is the superclass for st and unicode. It cannot be called or instantiated, but it can be used to
test whether an object is an instance of st r or unicode. isinstance (obj, basestring) is equivalent
to isinstance (obj, (str, unicode)).

2.3 Hr e

bin (x)
Convert an integer number to a binary string. The result is a valid Python expression. If x is not a Python int
object, it has to define an __index__ () method that returns an integer.

2.6 Hr e

class bool ([x])
Return a Boolean value, i.e. one of True or False. x is converted using the standard truth testing procedure. If
x is false or omitted, this returns False; otherwise it returns True. bool is also a class, which is a subclass of
int. Class bool cannot be subclassed further. Its only instances are False and True.

2.2.1 HriRYEe
TE 2.3 f e If no argument is given, this function returns False.

class bytearray ( [source[, encoding[, errors] ] ] )
Return a new array of bytes. The bytearray class is a mutable sequence of integers in the range 0 <= x < 256.
It has most of the usual methods of mutable sequences, described in =] 7 /5~ 7] 2 !, as well as most methods that
the st r type has, see F# % 49 7 i%.

IS source T AR AN B R Ga b B4 -

e If it is unicode, you must also give the encoding (and optionally, errors) parameters; bytearray () then
converts the unicode to bytes using unicode.encode ().

o WRE A integer, SHIRIEI/INAIZECFHIEAL, FHAEA null =53 7.
o NRZ—AFA buffer 32 %, ZAH4 ) 3L buffer £ 1 SR W) IA AL B4
o IR iterable FIIERXTSR, ERICERNTEREMLIIRE 0 <= x < 256 I, EOHER

PR A -
WREA TS, MEEK/ NN 0 B
2.6 g
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callable (object)
Return True if the object argument appears callable, F'a 1 se if not. If this returns true, it is still possible that a
call fails, but if it is false, calling object will never succeed. Note that classes are callable (calling a class returns a
new instance); class instances are callable if they havea __call__ () method.

chr (i)
Return a string of one character whose ASCII code is the integer i. For example, chr (97) returns the string 'a'.
This is the inverse of ord (). The argument must be in the range [0..255], inclusive; Va I ueError will be raised
if i is outside that range. See also unichr ().

classmethod (function)
Return a class method for function.

—MRTELLACENE %S, B DEOITAEEO A SRS %S, HHAT 5
KPS ik

class C(object) :
@classmethod
def f(cls, argl, arg2, ...):

@classmethod XFEHITERFR N R decorator —13¥1% 255 function,

SRITIRIUE AT AFESE EEAT (1 c . £ () WA DAESEBI_EZEAT (BN C O . £ 0). @AY
f&ifﬁﬂ%ﬁ@ﬂ%o USRI EAE TR ERIIRAESE BV, WHZIRAE X R SNBSS
BRL A

FITES Cr+ 8 Java PIEESITEARIR . WRIRFREIGH, WS Mstaticmethod ().
BTEZAXRELENELR, WS types .

2.2 B IfE.

Tr 2.4 MU PR Function decorator syntax added.

cmp (X, y)
Compare the two objects x and y and return an integer according to the outcome. The return value is negative if x
< vy, zeroif x == y and strictly positive if x > y.

compile (source, filename, mode[, ﬂags[, dont_inherit] ] )
Compile the source into a code or AST object. Code objects can be executed by an exec statement or evaluated
by acall to eval (). source can either be a Unicode string, a Latin-1 encoded string or an AST object. Refer to
the ast module documentation for information on how to work with AST objects.

filename S5 ELZ2 ARG U4 s AR AS TR BEM SR e, W] RIS A—SE R HHEME (4
WA '<string>').

mode S48 E T Hi ARG A AR, AR source ZiER)FH), MDA 'exec'; WRERA—FIA
X, PR "eval'; WIEREBEALHIER), ATAZ 'single'. (FERE—FMEOT, GnRFARK
PATEE R AN JE None K& g T BN R . )

The optional arguments flags and dont_inherit control which future statements (see PEP 236) affect the compilation
of source. If neither is present (or both are zero) the code is compiled with those future statements that are in effect
in the code that is calling compile (). If the flags argument is given and dont_inherit is not (or is zero) then
the future statements specified by the flags argument are used in addition to those that would be used anyway. If
dont_inherit is a non-zero integer then the flags argument is it —the future statements in effect around the call to
compile are ignored.

Future 15 4] 6 ] LR (7 R 58 52, 2> 15 ) W] DAGE o 4% (07 sk 8 . B AR R P B0 B R 62 W] A
i future  EHHRY _Feature KHYSLHBIAY compiler flag JHMUEIRIG.
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This function raises SyntaxError if the compiled source is invalid, and TypeError if the source contains
null bytes.

QAR AR 434 Python AU AST 7R, S Hast . parse (),

HEff: 1 'single’ B 'eval' BIXERIEZATUR FATHRI), i ADA AR D— P ATRFE R . X
i code BEHH A GG ITE IR 5E 1 -

B IEN ROEKECE RS E AN TR AR AST XF 4}, Python fif R 7] LAy Python AST
G 5 140 Rl TR R A1 T 352

TE 2.3 f M The flags and dont_inherit arguments were added.
1E 2.6 Jit Bk Support for compiling AST objects.

TE 2.7 fREE U Allowed use of Windows and Mac newlines. Also input in ' exec ' mode does not have to end in
a newline anymore.

class complex ( [real[, imag] ])
Return a complex number with the value real + imag*1j or convert a string or number to a complex number. If
the first parameter is a string, it will be interpreted as a complex number and the function must be called without
a second parameter. The second parameter can never be a string. Each argument may be any numeric type
(including complex). If imag is omitted, it defaults to zero and the function serves as a numeric conversion function
like int (), long () and float (). If both arguments are omitted, returns 0.

R UNTAFREARN, FPRERAE + 3 - B BELLAURNGER 2. Bl complex (11423 ") RHIA

H), {H complex ('1 + 23') &k valueError FH.

Numeric Types —int, float, long, complex iR T B E A,

delattr (object, name)
setattr () fHRBRE. LS DMEM—DFERS . ZFFRUARMEIENEME. RS
SoF, ZERBC MRS @ fE e, Bl delattr (x, 'foobar') FEMrT del x.foobar .

class dict (**kwarg)
class dict (mapping, **kwarg)
class dict (iterable, **kwarg)
BlE—AH T, dict WHRE— NP, S dict ki L2 —dicr THEXADE.

HABK SRR, S WNEM List., set fMituple 2, PAMcollections Bk,

dir( [object] )
WERBA KSR Y FIA R I 2 AR5 R IR S, Bl B S A R M
IE3

WRNRAE N2 N __dir_ () BFEE, AT ERERA, I HaER B —AN @S #£. X
VSEEHE XL __getattr_ () B __getattribute_ () PREIIXTREEN B E Ldir () KRG E
TR S

WERFEATRME  dir (), XPERBSERMNLEEXN_ dict JRHRZERNSIERS S .
LERVIFIA BRI, WRNEAEHE X __getattr_ (), ARGEARVTHEAHEN .

BRINR dir () HLEDRAR R ZEBRS GAT AR, B il R ] o KA 2 i 4 p 15 B
o QRN GBS, WHN R AL SR B4 AR -
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o AURXTGURRMEEXTS, WARUEENRBIEATR, H Hid AR T 2L w .
o B, FIRBAEMRIBIEATR, ERREMEATR, I HBHER MR A B2 E .
AR [ B Fe s R . il

>>> import struct
>>> dir () # show the names in the module namespace
['"__builtins__ ', '__doc__', '__name__ ', 'struct']
>>> dir (struct) # show the names in the struct module
['Struct', '__builtins__ ', '__doc__', '__file_ ', '_ name_ ',
' __package__', '_clearcache', 'calcsize', 'error', 'pack', 'pack_into',
'unpack', 'unpack_from']
>>> class Shape (object):
def _ dir__ (self):
return ['area', 'perimeter', 'location']
>>> s = Shape ()
>>> dir(s)
["area', 'perimeter', 'location']

Wi Hohdir () FERNTETAELEXBER, ol R B ATESGEBH 2 FES, A
IR EPRIESS A A s — Bk, B BRI BT REEAN A Z (8 e AE . i, MsEs2—A
Y, metaclass [ J@EAN WS TELS RSN EK P

divmod (a, b)
Take two (non complex) numbers as arguments and return a pair of numbers consisting of their quotient and
remainder when using long division. With mixed operand types, the rules for binary arithmetic operators apply.
For plain and long integers, the result is the same as (a // b, a % b). For floating point numbers the result
is (g, a % b),wheregisusuallymath.floor (a / b) butmay be 1 less than that. Inanycaseq * b +

Q

a % bisveryclosetoa,if a % Dbisnon-zeroithasthe samesignasbh,and 0 <= abs(a % b) < abs(b).
TE 2.3 iU PR Using divmod () with complex numbers is deprecated.

enumerate (sequence, start=0)
Return an enumerate object. sequence must be a sequence, an iterator, or some other object which supports iteration.
The next () method of the iterator returned by enumerate () returns a tuple containing a count (from start
which defaults to 0) and the values obtained from iterating over sequence:

>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']

>>> list (enumerate (seasons))

[(0O, 'Spring'), (1, 'Summer'), (2, 'Fall'), (3, 'Winter')]
>>> list (enumerate (seasons, start=1))

[(1, 'Spring'), (2, 'Summer'), (3, 'Fall'), (4, 'Winter')]

EN T
def enumerate (sequence, start=0):
n = start

for elem in sequence:
yield n, elem
n += 1

2.3 FiHfe.
TE 2.6 JiRFE P The start parameter was added.

eval (expression[, globals[, locals] ] )
The arguments are a Unicode or Latin-1 encoded string and optional globals and locals. If provided, globals must
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be a dictionary. If provided, locals can be any mapping object.
T 2.4 JRFEP: formerly locals was required to be a dictionary.

The expression argument is parsed and evaluated as a Python expression (technically speaking, a condition list)
using the globals and locals dictionaries as global and local namespace. If the globals dictionary is present and lacks
‘__builtins__’ , the current globals are copied into globals before expression is parsed. This means that expression
normally has full access to the standard ___builtin___ module and restricted environments are propagated. If
the locals dictionary is omitted it defaults to the globals dictionary. If both dictionaries are omitted, the expression
is executed in the environment where eval () is called. The return value is the result of the evaluated expression.
Syntax errors are reported as exceptions. Example:

>>> x =1
>>> print eval ('x+1")
2

A B AT DA R AT RS (Wlcompile () QIHE) . SRSIT, SECGRRMmITS, i
REETHEE . WRAR AR mode 91542 " exec' Waeval () BN None

Hints: dynamic execution of statements is supported by the exec statement. Execution of statements from a file is
supported by the execfile () function. The globals () and 1ocals () functions returns the current global
and local dictionary, respectively, which may be useful to pass around for use by eval () or execfile ().

A AS Fast . literal_eval (), HRE ALERITIEE CFRIRBA T H.

execfile (ﬁlename[, globals[, locals] ])

This function is similar to the exe c statement, but parses a file instead of a string. It is different from the import
statement in that it does not use the module administration —it reads the file unconditionally and does not create a
new module. !

The arguments are a file name and two optional dictionaries. The file is parsed and evaluated as a sequence of
Python statements (similarly to a module) using the globals and locals dictionaries as global and local namespace.
If provided, locals can be any mapping object. Remember that at module level, globals and locals are the same
dictionary. If two separate objects are passed as globals and locals, the code will be executed as if it were embedded
in a class definition.

FE 2.4 WUCE P formerly locals was required to be a dictionary.

If the locals dictionary is omitted it defaults to the globals dictionary. If both dictionaries are omitted, the expression
is executed in the environment where execfile () is called. The return value is None.

{:f#: The default locals act as described for function J1ocals () below: modifications to the default locals
dictionary should not be attempted. Pass an explicit locals dictionary if you need to see effects of the code on locals
after function execfile () returns. execfile () cannot be used reliably to modify a function’ s locals.

file (name[, mode[, buﬁ”ering] ])

Constructor function for the 71 1e type, described further in section File Objects. The constructor’ s arguments
are the same as those of the open () built-in function described below.

When opening a file, it” s preferable to use open () instead of invoking this constructor directly. £iIe is more
suited to type testing (for example, writing isinstance (f, file)).

2.2 i fE.

filter (function, iterable)

Construct a list from those elements of iterable for which function returns true. iferable may be either a sequence,
a container which supports iteration, or an iterator. If iterable is a string or a tuple, the result also has that type;

! Tt is used relatively rarely so does not warrant being made into a statement.

10
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otherwise it is always a list. If function is None, the identity function is assumed, that is, all elements of iterable
that are false are removed.

Note that filter (function, iterable) is equivalent to [item for item in iterable if
function (item) ] if functionis not None and [item for item in iterable if item] if func-
tion is None.

See itertools.ifilter () and itertools.ifilterfalse () for iterator versions of this function,
including a variation that filters for elements where the function returns false.

class float ([x])
1R ] B B A EE x A BT A

If the argument is a string, it must contain a possibly signed decimal or floating point number, possibly embedded
in whitespace. The argument may also be [+|-]nan or [+|-]inf. Otherwise, the argument may be a plain or long
integer or a floating point number, and a floating point number with the same value (within Python’ s floating point
precision) is returned. If no argument is given, returns O . O.

{Ef#:  When passing in a string, values for NaN and Infinity may be returned, depending on the underlying C
library. Float accepts the strings nan, inf and -inf for NaN and positive or negative infinity. The case and a leading
+ are ignored as well as a leading - is ignored for NaN. Float always represents NaN and infinity as nan, inf or -inf.

Numeric Types —int, float, long, complex FiR T 1% 288,

format ( value[, format_spec ] )
FF value ‘35K format_spec ¥l “A84k” FoR . format_spec WIFEREIYLT value SES)2RAL, HZ
RE BN ERBUE AR ATER 48 XS AR5 S .

{Eff: format (value, format_spec) merely calls value.___format__ (format_spec).

2.6 FRIIEE.

class frozenset ([iterable])
R A frozenset W5, BAUEA LS iterable T1)JCE . frozenset B—PHNEMNE. F
KB A, ESH frozenset FIEL £ —set, frozenset,

ESHNE set, list, tuple Mldict 2%, PAMcollections BidisE TR B AL .
2.4 Bk HIRE.

getattr (object, name[, default] )
RIS 4 TR PE . name WATRT AR . AR R R R0 RPEZ —, TR %R (.
54N, getattr(x, 'foobar') Z[AT x.foobar. UIRIGENBUAIAA, HEMT defaulr H,
NEgEE, ENftkAttributeError,

globals ()
RPIFR Y B2 R R T, X PR YR (FE R, AR ERE, T
R SUE IR ) o

hasattr (object, name)
The arguments are an object and a string. The result is True if the string is the name of one of the object’ s
attributes, False if not. (This is implemented by calling getattr (object, name) and seeing whether it
raises an exception or not.)

hash (object)
Return the hash value of the object (if it has one). Hash values are integers. They are used to quickly compare
dictionary keys during a dictionary lookup. Numeric values that compare equal have the same hash value (even if
they are of different types, as is the case for 1 and 1.0).

11
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help ( [object] )
JEENERTTI RS (R 2B ) . WREA S, Rl & B o sl S A
BiRSE. MRES R AT, MR, Rk, 25 k. XEFEOR R R TR, O
A G EATER NS B . WPRSES R HMAL R G, WS4 s R A B 1T .
R EGE I s 1 € e BIHAA ] N By 4 2500 .
2.2 R E.

hex (x)
Convert an integer number (of any size) to a lowercase hexadecimal string prefixed with “0x” , for example:

>>> hex (255)
'Oxff!

>>> hex (-42)
'-0x2a'

>>> hex (1L)
'Ox1L"'

If x is not a Python int or 1ong object, it has to define a __hex__ () method that returns a string.

BB int () FFHNIEHI A H AR A 16 9 ER0 AL

ARt ARERBGE R80T IR PR e, WM £ loat . hex () Triks

TE 2.4 JRFE P Formerly only returned an unsigned literal.

id (object)
Return the “identity” of an object. This is an integer (or long integer) which is guaranteed to be unique and
constant for this object during its lifetime. Two objects with non-overlapping lifetimes may have the same id ()
value.

CPython implementation detail: This is the address of the object in memory.

input ( [prompt])
Equivalent to eval (raw_input (prompt) ).

This function does not catch user errors. If the input is not syntactically valid, a SyntaxError will be raised.
Other exceptions may be raised if there is an error during evaluation.

WERIME T readline B, input () RN EREMRIRHFTHEA L LICRI6E-
Consider using the raw_input () function for general input from users.

class int (x=0)

class int (x, base=10)
Return an integer object constructed from a number or string x, or return O if no arguments are given. If x is a
number, it can be a plain integer, a long integer, or a floating point number. If x is floating point, the conversion
truncates towards zero. If the argument is outside the integer range, the function returns a long object instead.

If x is not a number or if base is given, then x must be a string or Unicode object representing an integer literal
in radix base. Optionally, the literal can be preceded by + or — (with no space in between) and surrounded by
whitespace. A base-n literal consists of the digits O to n-1, with a to z (or A to Z) having values 10 to 35. The
default base is 10. The allowed values are 0 and 2-36. Base-2, -8, and -16 literals can be optionally prefixed with
0b/0B, 00/00/0, or 0x/0X, as with integer literals in code. Base 0 means to interpret the string exactly as an
integer literal, so that the actual base is 2, 8, 10, or 16.

ISR 8 L5 S [ Numeric Types —int, float, long, complex .

isinstance (object, classinfo)
Return true if the object argument is an instance of the classinfo argument, or of a (direct, indirect or virfual)

12 Chapter 2. PBZ
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subclass thereof. Also return true if classinfo is a type object (new-style class) and object is an object of that type
or of a (direct, indirect or virfual) subclass thereof. If object is not a class instance or an object of the given type,
the function always returns false. If classinfo is a tuple of class or type objects (or recursively, other such tuples),
return true if object is an instance of any of the classes or types. If classinfo is not a class, type, or tuple of classes,
types, and such tuples, a TypeError exception is raised.

T 2.2 JiRHE 2 Support for a tuple of type information was added.

issubclass (class, classinfo)
Return true if class is a subclass (direct, indirect or virfual) of classinfo. A class is considered a subclass of itself.
classinfo may be a tuple of class objects, in which case every entry in classinfo will be checked. In any other case,
a TypeError exception is raised.

T 2.3 MU Support for a tuple of type information was added.

iter (0[, sentinel])

Return an iferator object. The first argument is interpreted very differently depending on the presence of the second
argument. Without a second argument, o must be a collection object which supports the iteration protocol (the
__iter__ () method), or it must support the sequence protocol (the __getitem__ () method with integer
arguments starting at 0). If it does not support either of those protocols, TypeErrozr is raised. If the second
argument, sentinel, is given, then o must be a callable object. The iterator created in this case will call o with no
arguments for each call to its next () method; if the value returned is equal to sentinel, St opIteration will
be raised, otherwise the value will be returned.

One useful application of the second form of iter () is to read lines of a file until a certain line is reached. The
following example reads a file until the readline () method returns an empty string:

with open('mydata.txt') as fp:
for line in iter (fp.readline, ''"):
process_line (line)

2.2 BRI EE.

len (s)

RER G TR « LS PAZFS (W string, bytes. tuple, list 2 range 45) B4 (0

dictionary. set BY frozen set £¢).

class list ([itemble])
Return a list whose items are the same and in the same order as iferable’ s items. iterable may be either a sequence,
a container that supports iteration, or an iterator object. If iterable is already a list, a copy is made and returned,
similar to iterable[:]. Forinstance, 1ist ('abc') returns ['a', 'b', 'c'Jand list( (1, 2,
3) ) returns [1, 2, 3].If noargument is given, returns a new empty list, [].

1list is a mutable sequence type, as documented in Sequence Types —str, unicode, list, tuple, bytearray, buffer,
xrange. For other containers see the built in dict, set, and tuple classes, and the col lect ions module.

locals ()
Update and return a dictionary representing the current local symbol table. Free variables are returned by
locals () when it is called in function blocks, but not in class blocks.

TR AT L N A BON S MRS G Y A Rl el AR R

class long (x=0)

class long (x, base=10)
Return a long integer object constructed from a string or number x. If the argument is a string, it must contain a
possibly signed number of arbitrary size, possibly embedded in whitespace. The base argument is interpreted in
the same way as for int (), and may only be given when x is a string. Otherwise, the argument may be a plain or

13
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long integer or a floating point number, and a long integer with the same value is returned. Conversion of floating
point numbers to integers truncates (towards zero). If no arguments are given, returns OL.

The long type is described in Numeric Types —int, float, long, complex.

map (function, iterable, ...)

Apply function to every item of iterable and return a list of the results. If additional iterable arguments are passed,
function must take that many arguments and is applied to the items from all iterables in parallel. If one iterable is
shorter than another it is assumed to be extended with None items. If function is None, the identity function is
assumed; if there are multiple arguments, map () returns a list consisting of tuples containing the corresponding
items from all iterables (a kind of transpose operation). The iferable arguments may be a sequence or any iterable
object; the result is always a list.

max (iterable[, key] )
max (argl, arg2, *args[, key] )

R ALEAS R A R RIIER, SR P M A B2 R

If one positional argument is provided, itferable must be a non-empty iterable (such as a non-empty string, tuple or
list). The largest item in the iterable is returned. If two or more positional arguments are provided, the largest of
the positional arguments is returned.

The optional key argument specifies a one-argument ordering function like that used for 1ist .sort (). The key
argument, if supplied, must be in keyword form (for example, max (a, b, c, key=func)).

TE 2.5 fi PR Added support for the optional key argument.

memoryview (obj)

R i 25 E LS AT X5 B REEEE, EFmemoryview type.

min (iterable[, key] )
min (argl, arg2, *args[, key] )

R AE A R R/ N IEER, SR P A ESES T R MY

If one positional argument is provided, iferable must be a non-empty iterable (such as a non-empty string, tuple or
list). The smallest item in the iterable is returned. If two or more positional arguments are provided, the smallest
of the positional arguments is returned.

The optional key argument specifies a one-argument ordering function like that used for 1ist.sort (). The key
argument, if supplied, must be in keyword form (for example, min (a, b, ¢, key=func)).

TE 2.5 R FE L Added support for the optional key argument.

next (itemtor[, default] )

Retrieve the next item from the iterator by calling its next () method. If default is given, it is returned if the
iterator is exhausted, otherwise St opTteration is raised.

2.6 FrIEE.

class object

Return a new featureless object. object is a base for all new style classes. It has the methods that are common
to all instances of new style classes.

2.2 BN RE.

F£ 2.3 ME PR This function does not accept any arguments. Formerly, it accepted arguments but ignored them.

oct (x)

Convert an integer number (of any size) to an octal string. The result is a valid Python expression.

JE 2.4 R FE L Formerly only returned an unsigned literal.

open (name[, mode[, buﬂering] ] )

Open a file, returning an object of the 71 1e type described in section File Objects. If the file cannot be opened,
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IOErrorisraised. When opening afile, it’ s preferable to use open () instead of invoking the £i 1 e constructor
directly.

The first two arguments are the same as for stdio’ s fopen () : name is the file name to be opened, and mode
is a string indicating how the file is to be opened.

The most commonly-used values of mode are 'r' for reading, 'w' for writing (truncating the file if it already
exists), and 'a' for appending (which on some Unix systems means that all writes append to the end of the file
regardless of the current seek position). If mode is omitted, it defaults to 'r'. The default is to use text mode,
which may convert '\n"' characters to a platform-specific representation on writing and back on reading. Thus,
when opening a binary file, you should append 'b"' to the mode value to open the file in binary mode, which will
improve portability. (Appending 'b"' is useful even on systems that don’ t treat binary and text files differently,
where it serves as documentation.) See below for more possible values of mode.

The optional buffering argument specifies the file’ s desired buffer size: 0 means unbuffered, 1 means line buffered,
any other positive value means use a buffer of (approximately) that size (in bytes). A negative buffering means to
use the system default, which is usually line buffered for tty devices and fully buffered for other files. If omitted,
the system default is used.”

Modes 'r+"', 'w+' and 'a+"' open the file for updating (reading and writing); note that 'w+ "' truncates the file.
Append 'b' to the mode to open the file in binary mode, on systems that differentiate between binary and text
files; on systems that don’ t have this distinction, adding the 'b ' has no effect.

In addition to the standard fopen () values mode may be 'U' or 'rU'. Python is usually built with universal
newlines support; supplying 'U' opens the file as a text file, but lines may be terminated by any of the following:
the Unix end-of-line convention '\n"', the Macintosh convention ' \r', or the Windows convention ' \r\n"'.
All of these external representations are seen as ' \n' by the Python program. If Python is built without universal
newlines support a mode with 'U"' is the same as normal text mode. Note that file objects so opened also have
an attribute called newlines which has a value of None (if no newlines have yet been seen), '\n', '\r',
"\r\n', or a tuple containing all the newline types seen.

Python enforces that the mode, after stripping 'U', begins with 'r', 'w' or 'a"'.
Python provides many file handling modules including £ileinput, os, os.path, tempfile,and shutil.
TE 2.5 FiU PR Restriction on first letter of mode string introduced.

ord (c)
Given a string of length one, return an integer representing the Unicode code point of the character when the
argument is a unicode object, or the value of the byte when the argument is an 8-bit string. For example, ord ('a ')
returns the integer 97, ord (u'\u2020") returns 8224. This is the inverse of chr () for 8-bit strings and of
unichr () for unicode objects. If a unicode argument is given and Python was built with UCS2 Unicode, then
the character’ s code point must be in the range [0..65535] inclusive; otherwise the string length is two, and a
TypeError will be raised.

pow (x, y[, z])

R x By OB AR  AEAE, R 2 R (HEHE pow (%, v) % z WIEERD) . MASE0EAR
pow (%, y) M TRIZEM: x**y.

The arguments must have numeric types. With mixed operand types, the coercion rules for binary arithmetic
operators apply. For int and long int operands, the result has the same type as the operands (after coercion) unless
the second argument is negative; in that case, all arguments are converted to float and a float result is delivered. For
example, 10**2 returns 100, but 10**—2 returns 0 . 01. (This last feature was added in Python 2.2. In Python
2.1 and before, if both arguments were of integer types and the second argument was negative, an exception was
raised.) If the second argument is negative, the third argument must be omitted. If z is present, x and y must be

2 Specifying a buffer size currently has no effect on systems that don’ t have setvbuf (). The interface to specify the buffer size is not done
using a method that calls setvbuf (), because that may dump core when called after any I/0 has been performed, and there’ s no reliable way to
determine whether this is the case.
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of integer types, and y must be non-negative. (This restriction was added in Python 2.2. In Python 2.1 and before,
floating 3-argument pow () returned platform-dependent results depending on floating-point rounding accidents.)

print (*objects, sep="", end="\n’, file=sys.stdout)

Print objects to the stream file, separated by sep and followed by end. sep, end and file, if present, must be given as
keyword arguments.

A Ak KRB F SR 2P FR R, MBRRPIT T str () —F, HWBEAZIG, LA sep HAER
L end. sep Fl end LR FAFR BEATMAT ALK None, ik EMRE M HBOAE. WREA L
objects, Wprint () $HE A end.

The file argument must be an object withawrite (string) method;if it is not present or None, sys. stdout
will be used. Output buffering is determined by file. Use file.flush () to ensure, for instance, immediate
appearance on a screen.

{#f#: This function is not normally available as a built-in since the name print is recognized as the print
statement. To disable the statement and use the print () function, use this future statement at the top of your
module:

from _ future__ import print_function

2.6 HHHE.

class property ( [fget[,fset[, fdel[, doc] ] ] ])

Return a property attribute for new-style classes (classes that derive from ob ject).

feet JSEARBUBVEERRREL . fser 2 1 T BCE B ME(ERI KL fdel 2T MEREIEER R &L, H H doc 2y
JEPER RANE S TR

— LR IR R T R x:

class C(object) :
def _ init_ (self):
self._x = None

def getx(self):
return self._x

def setx(self, wvalue):
self._x = value

def delx(self):
del self._x

x = property(getx, setx, delx, "I'm the 'x' property.")

WM ¢ 72 C SR, c.x KFE getter, c.x = value $fUHH setter, del c.x RFJH deleter,

WERETH, doc A% property JEYER) SCRY 45 H: . 753 3% property 4545 D1 feer i) SCRYFAFH (T12R
TP1E) . XM property () fEhdecorator RAIE LR REAL a1 AT AR ) 1 S B

class Parrot (object) :
def _ init_ (self):
self._voltage = 100000

@property
def voltage (self):

(R Tgksn)
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(£ 50

mmn

"""Get the current voltage.
return self._voltage

PAL @property BMigh & voltage () HEFA—ABA M AR R RN “getter”, FHF
voltage F) SRS FAF SR E N “Get the current voltage.”

FHEJEHX R HA getter, setter DA deleter ¥k, BTV HAERMGAR R Q&% FRE & M B9 E)
A, FERFAH R T 6] R 505 R I A eR R . X e i 2 FH — TR R

class C(object):
def  init__ (self):
self._x = None

@property

def x(self):
"""I'm the 'x' property.
return self._x

mmn

@x.setter
def x(self, value):
self._x = value

@x.deleter
def x(self):
del self._x

EIRHESH—AOIT RS M. R B N R S AR YRR AL AT (] 1 24 R (EABI R

Xo )

IR ] AL SR P R AR B AT S M A8 S EH R L JE P £get, £set I £del.
2.2 B CNRE.

TE 2.5 B Use fget’ s docstring if no doc given.

FE 2.6 R The getter, setter, and deleter attributes were added.

range (stop)

range (start, stop [ step ] )
This is a versatile function to create lists containing arithmetic progressions. It is most often used in for loops.
The arguments must be plain integers. If the step argument is omitted, it defaults to 1. If the start argument is
omitted, it defaults to 0. The full form returns a list of plain integers [start, start + step, start +
2 * step, ...].If stepis positive, the last element is the largest start + i * step less than stop; if
step is negative, the last element is the smallest start + 1 * step greater than stop. step must not be zero (or
else ValueFError is raised). Example:

>>> range (10)

(o, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> range (1, 11)

[+, 2, 3, 4, 5, 6, 7, 8, 9, 10]
>>> range (0, 30, 5)

[0, 5, 10, 15, 20, 25]

>>> range (0, 10, 3)

[0, 3, 6, 9]

>>> range (0, -10, -1)

o, -1, -2, -3, -4, -5, -6, -7, -8, -9]
>>> range (0)

[]

(Rt
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(£ 50

>>> range (1, 0)

L]

raw_input ( [prompt] )

If the prompt argument is present, it is written to standard output without a trailing newline. The function then
reads a line from input, converts it to a string (stripping a trailing newline), and returns that. When EOF is read,
EOFError is raised. Example:

>>> s = raw_input ('--> ")
—-—> Monty Python's Flying Circus
>>> s

"Monty Python's Flying Circus"

If the readline module was loaded, then raw_input () will use it to provide elaborate line editing and history
features.

reduce (function, iterable[, initializer] )

Apply function of two arguments cumulatively to the items of iterable, from left to right, so as to reduce the
iterable to a single value. For example, reduce (lambda x, y: x+y, [1, 2, 3, 4, 5]) calculates
((((142)+3)+4) +5) . The left argument, x, is the accumulated value and the right argument, y, is the update
value from the iterable. If the optional initializer is present, it is placed before the items of the iterable in the
calculation, and serves as a default when the iterable is empty. If inifializer is not given and iterable contains only
one item, the first item is returned. Roughly equivalent to:

def reduce (function, iterable, initializer=None) :

it = iter (iterable)
if initializer is None:
try:
initializer = next (it)
except Stoplteration:
raise TypeError ('reduce() of empty sequence with no initial value')
accum_value = initializer

for x in it:
accum_value = function(accum_value, x)
return accum_value

reload (module)

Reload a previously imported module. The argument must be a module object, so it must have been successfully
imported before. This is useful if you have edited the module source file using an external editor and want to try
out the new version without leaving the Python interpreter. The return value is the module object (the same as the
module argument).

When reload (module) is executed:

¢ Python modules’ code is recompiled and the module-level code reexecuted, defining a new set of objects
which are bound to names in the module’ s dictionary. The init function of extension modules is not
called a second time.

» As with all other objects in Python the old objects are only reclaimed after their reference counts drop to zero.
¢ The names in the module namespace are updated to point to any new or changed objects.

* Other references to the old objects (such as names external to the module) are not rebound to refer to the new
objects and must be updated in each namespace where they occur if that is desired.

There are a number of other caveats:

When a module is reloaded, its dictionary (containing the module’ s global variables) is retained. Redefinitions
of names will override the old definitions, so this is generally not a problem. If the new version of a module does
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not define a name that was defined by the old version, the old definition remains. This feature can be used to the
module’ s advantage if it maintains a global table or cache of objects —with a t ry statement it can test for the
table’ s presence and skip its initialization if desired:

try:
cache

except NameError:
cache = {}

It is generally not very useful to reload built-in or dynamically loaded modules. Reloading sys, ~ _main__,
builtins and other key modules is not recommended. In many cases extension modules are not designed to be
initialized more than once, and may fail in arbitrary ways when reloaded.

If a module imports objects from another module using from ---import -, calling reload () for the other
module does not redefine the objects imported from it —one way around this is to re-execute the £ rom statement,
another is to use import and qualified names (module.*name*) instead.

If a module instantiates instances of a class, reloading the module that defines the class does not affect the method
definitions of the instances —they continue to use the old class definition. The same is true for derived classes.

repr (object)
Return a string containing a printable representation of an object. This is the same value yielded by conversions
(reverse quotes). It is sometimes useful to be able to access this operation as an ordinary function. For many types,
this function makes an attempt to return a string that would yield an object with the same value when passed to
eval (), otherwise the representation is a string enclosed in angle brackets that contains the name of the type of
the object together with additional information often including the name and address of the object. A class can
control what this function returns for its instances by defininga __repr___ () method.

reversed (seq)
R B —A [ 8] Biterator . seq WhAij&— A~ HEA __reversed_ () HIEMIXI SR B E & LRZF ML
(HAM 0 FFRMBEECSRAISHN __len. () FEM __getitem () F¥).

2.4 R fE.
TE 2.6 R Added the possibility to write a custom __reversed__ () method.
round (number[, ndigits] )
Return the floating point value number rounded to ndigits digits after the decimal point. If ndigits is omitted, it
defaults to zero. The result is a floating point number. Values are rounded to the closest multiple of 10 to the power

minus ndigits; if two multiples are equally close, rounding is done away from O (so, for example, round (0.5) is
1.0 and round (-0.5) is =1.0).

TEff: O BT round () BT RATRES O AA: BB, round(2.675, 2) K43t 2. 67 A
N 2. 68, XARRRFHIR: X450 i T RZH IR/ NIEE bR BN RELARE RACKS At
TR WE P wt-fp-issues TRHE A E

class set ([itemble])
BB set X5, RILAESEA A M iterable FREUNITE . set 2—NNERE., EEFset filk
&R set, frozenset FREX KT X A SCRY

HrHMAIESENEN frozenset, 1ist, tuple flldict 28, PAMcollections fHik,
2.4 R EE.

setattr (object, name, value)
W S getattr () BMXIN. . HBHCH— NS — DA MERE. FRR e — AR
PEBCE B E M. RS RHER S ZEYE, HEX R AVFX M. fildn, setattr(x, 'foobar',
123) 44T x.foobar = 123,
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class slice (stop)

class slice (start, stop[, step])
R —/~F/RH range (start, stop, step) FrigERG|FE W slice Xt ., H i start 1 step S5
ERIN N None. PR WZREA NSRBI Y SHE (SCHEGAME) 19 R 380 E % start, stop fl
step. EAEAHALW D6 A EAITS8 NumPy DL HABSE =9 RIHEH. YA X%
WAFEM Y RETEE A . I alstart:stop:step] B alstart:stop, il. WS
fitertools.islice () T R EEALRH—FPRACHA

sorted (iterable[, cmp[, key[, reverse] ] ])
W5 iterable IR [l — AN EHFF 13K

The optional arguments cmp, key, and reverse have the same meaning as those for the 1ist.sort () method
(described in section ¥ L /771 £ 7Y).

cmp specifies a custom comparison function of two arguments (iterable elements) which should return a negative,
zero or positive number depending on whether the first argument is considered smaller than, equal to, or larger than
the second argument: cmp=lambda x,y: cmp (x.lower (), y.lower ()). The default value is None.

key specifies a function of one argument that is used to extract a comparison key from each list element: key=str.
lower. The default value is None (compare the elements directly).

reverse "N—N /R . WIRBEHN True, WEEAFIFR IR He S 10 T LREHEATHER

In general, the key and reverse conversion processes are much faster than specifying an equivalent cmp function.
This is because cmp is called multiple times for each list element while key and reverse touch each element only
once. Use functools.cmp_to_key () toconvert an old-style cmp function to a key function.

WEMsorted () BitRERUER . R DHER B OR A 228 FU R4S SRAR 5 1 02 AR X I A H
NRER—ZAMTIATZEH (Bl HRT]. FEH ST ) .

A KA ROV # ZEHE PR, 1525 sortinghowto .
2.4 B BE

staticmethod (function)
Return a static method for function.

BT AL BRSNS 8. 2SI, WA itk

class C(object):
@staticmethod
def f (argl, arg2, ...):

@staticmethod XFERTERIR N R E I decorator —7E45 2% 5] function
BRSO R AT DAEZE AT (Bl L £ () R DAESERI_EIEFT (Bl C O . £0))s

Python H ¥ #1755 Java 8¢ C ++ HIERS TR, RS R classmethod (), HTAIE&SHE
P4 3 PR B 1A

n_n Tﬁg%gﬁ%%lu\ﬁ‘&iﬂq{ﬁ oy 1ﬁﬁ%l‘ﬂ types °
2.2 B i hg
JE 2.4 JR 54 : Function decorator syntax added.

class str (object=")
Return a string containing a nicely printable representation of an object. For strings, this returns the string itself.
The difference with repr (obJject) is that str (object) does not always attempt to return a string that is
acceptable to eval (); its goal is to return a printable string. If no argument is given, returns the empty string,

T
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For more information on strings see Sequence Types —str, unicode, list, tuple, bytearray, buffer, xrange which
describes sequence functionality (strings are sequences), and also the string-specific methods described in the F
% 849 7 i% section. To output formatted strings use template strings or the % operator described in the String
Formatting Operations section. In addition see the String Services section. See also unicode ().

sum (itemble[, start] )
M start FF- Uk B Ze 16 4500 iterable FPASURFNFF R LGS THE . start BRINH 0. iterable 1) 5UE M 4T, IF
LRI AN FRVF R AT

XF 28 B R Uk, fEAEsum () BB, PFEFEMARTFNN I ER FZHAH .
join (sequence) . AP MG BEXF SERA, WS Wmath. fsum (). BHHE—RF| [ LR
%, WHEEMHitertools.chain(),

2.3 B i RE.

super (type[, object-or—type] )
R —NRHEXTS, BRI BT RIS vpe 188 EBULH I XTI EFER P E T
PR ERAER . BRNFSoetater () B AN, Hi& rype $8E MR BUAR G kil .
type /W__mro__ J@MANH T getattr () Mlsuper () Bl R EMEIT0TY . Z@EME2380, nRA
TELA AR JZ 25 4 TR () A T 2
MBS A28, WRBEMEBEENRERXSEN. WRE-ANSH I DXL, W
isinstance (obj, type) W -HEAH. WHRE —NSHRH—1HKAL, M) issubclass (type2,
type) MACHEM (&M TEFE).

Wf#: super () only works for new-style classes.

super AP BI . FERA BAYORIGRIRGEH T, super AT AT AL AL B xCHbAR 2 E AT
PFR, TR 4E . XA S HARAEE 5 T super B ITEAEFALL

B A MBIRAES ST P SR IMEL HAK . G0 Python FriliAy, TEEH S IR & 8L
FRRARITE S RN . XS “ZE R MO RTRE, FEX A 2B BAIR R J7
o BFRYBCVT SR ORI A O AR R O T B R R 2844 (R B )R AEs T B E 1Y
PR AN P8 B 2 S AR S, 3R PR RT RE S S EIE AT I Z R Lo 2E) -

XFFPA LA B, SR B T A R X R

class C(B):
def method(self, arg):
super (C, self) .method(arg)

W super () RENEXMSBEERWG &R —B oKL, Bl super ().
__getitem__ (name). EMEIX— A ZEALHE K __getattribute_ () ¥k, XEEEERA
AT R 2, I H SR IMEZ kK . XL, super () 7514 super () [name] XFE G
A BV EAF A T R R MR E s

Also note that super () is not limited to use inside methods. The two argument form specifies the arguments
exactly and makes the appropriate references.

XA RAMAE ] super () RAMTEIHPMEFRBI S, W25 (61 super() AIFEF
2.2 Frh .
tuple ( [iterable] )
Return a tuple whose items are the same and in the same order as iterable’ s items. iterable may be a sequence, a
container that supports iteration, or an iterator object. If iterable is already a tuple, it is returned unchanged. For

instance, tuple ('abc') returns ('a', 'b', 'c') and tuple([1, 2, 3]) returns (1, 2, 3).If
no argument is given, returns a new empty tuple, ().
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tuple is an immutable sequence type, as documented in Sequence Types —str, unicode, list, tuple, bytearray,
buffer, xrange. For other containers see the built in dict, 1ist, and set classes, and the collections
module.

class type (object)
class type (name, bases, dict)

With one argument, return the type of an object. The return value is a type object. The isinstance () built-in
function is recommended for testing the type of an object.

With three arguments, return a new type object. This is essentially a dynamic form of the class statement. The
name string is the class name and becomes the ___name___ attribute; the bases tuple itemizes the base classes and
becomes the __bases___ attribute; and the dict dictionary is the namespace containing definitions for class body
and becomes the __dict___ attribute. For example, the following two statements create identical t ype objects:

>>> class X (object):
a =1

>>> X = type('X', (object,), dict(a=1))

2.2 R E.

unichr (i)

Return the Unicode string of one character whose Unicode code is the integer i. For example, unichr (97)
returns the string u'a'. This is the inverse of ord () for Unicode strings. The valid range for the argument
depends how Python was configured —it may be either UCS2 [0..0xFFFF] or UCS4 [0..0x10FFFF]. ValueError
is raised otherwise. For ASCII and 8-bit strings see chr ().

2.0 F RN EE.

unicode (object=")
unicode (object[, encoding[, errors] ] )

Return the Unicode string version of object using one of the following modes:

If encoding and/or errors are given, unicode () will decode the object which can either be an 8-bit string or a
character buffer using the codec for encoding. The encoding parameter is a string giving the name of an encoding;
if the encoding is not known, LookupError is raised. Error handling is done according to errors; this speci-
fies the treatment of characters which are invalid in the input encoding. If errorsis 'strict' (the default), a
ValueError israised on errors, while a value of ' ignore' causes errors to be silently ignored, and a value of
'replace' causes the official Unicode replacement character, U+FFFD, to be used to replace input characters
which cannot be decoded. See also the codecs module.

If no optional parameters are given, unicode () will mimic the behaviour of str () except that it returns Uni-
code strings instead of 8-bit strings. More precisely, if object is a Unicode string or subclass it will return that
Unicode string without any additional decoding applied.

For objects which provide a ___unicode__ () method, it will call this method without arguments to create a
Unicode string. For all other objects, the 8-bit string version or representation is requested and then converted to a
Unicode string using the codec for the default encoding in 'strict ' mode.

For more information on Unicode strings see Sequence Types —str, unicode, list, tuple, bytearray, buffer, xrange
which describes sequence functionality (Unicode strings are sequences), and also the string-specific methods de-

scribed in the F 4§ ¥ 4% 7 i section. To output formatted strings use template strings or the % operator described
in the String Formatting Operations section. In addition see the String Services section. See also st ().

2.0 Bk HIHE.
TE 2.2 M HE PR Support for __unicode_ () added.

vars ([object] )

RIS, 3. KPISUTMHERA_ dict JEYEMXIRI__dice_ JEfE.

22

Chapter 2. HEF#




The Python Library Reference, k7% 2.7.18

Objects such as modules and instances have an updateable __dict___ attribute; however, other objects may have
write restrictions on their ___dict___ attributes (for example, new-style classes use a dictproxy to prevent direct
dictionary updates).

RS, vars () BFTAEM locals (). R, locals FHALK T EEBGEIEM , F A%t locals F
S ST S R

xrange (stop)

xrange (start, stop[, step ] )
This function is very similar to range (), but returns an xrange object instead of a list. This is an opaque sequence
type which yields the same values as the corresponding list, without actually storing them all simultaneously. The
advantage of xrange () over range () is minimal (since xrange () still has to create the values when asked
for them) except when a very large range is used on a memory-starved machine or when all of the range’ s elements
are never used (such as when the loop is usually terminated with break). For more information on xrange objects,
see XRange Type and Sequence Types —str, unicode, list, tuple, bytearray, buffer, xrange.

CPython implementation detail: xrange () is intended to be simple and fast. Implementations may im-
pose restrictions to achieve this. The C implementation of Python restricts all arguments to native C longs
( “short” Python integers), and also requires that the number of elements fit in a native C long. If a larger
range is needed, an alternate version can be crafted using the i tertools module: islice (count (start,
step), (stop-start+step—-1+2* (step<0))//step).

zip ( [itemble, ] )
This function returns a list of tuples, where the i-th tuple contains the i-th element from each of the argument
sequences or iterables. The returned list is truncated in length to the length of the shortest argument sequence.
When there are multiple arguments which are all of the same length, zip () is similar to map () with an initial
argument of None. With a single sequence argument, it returns a list of 1-tuples. With no arguments, it returns an
empty list.

The left-to-right evaluation order of the iterables is guaranteed. This makes possible an idiom for clustering a data
series into n-length groups using zip (* [iter (s) ] *n).

zip () 5 * BEAHE G AT AR5 3%:

>>> x = [1, 2, 3]
>>> vy = [4, 5, 6]
>>> zipped = zip(x, y)

>>> zipped
(1, 4y, (2, 5, (3, 6)]
>>> x2, y2 = zip(*zipped)

>>> x == list(x2) and y == list(y2)
True
2.0 Bk HIE.

TE 2.4 {2 Formerly, zip () required at least one argument and zip () raised a TypeError instead of
returning an empty list.

__import_ (name[, globals[, locals[, fromlist[, level ] ] ] ] )

EfR: Simportlib.import_module () A, iX@&—1 H%& Python 4ife AN T5 5 B 1Y = 9 R

This function is invoked by the import statement. It can be replaced (by importing the __builtin__ module
and assigning to __builtin__ .__ import__ ) in order to change semantics of the import statement, but
nowadays it is usually simpler to use import hooks (see PEP 302). Direct use of ___import___ () is rare, except
in cases where you want to import a module whose name is only known at runtime.
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%R 2 T name B, A5 0] BEAE ) 45 %2 W globals F1 locals et s WA AEAL ) bR SCH #5244 R
fromlist %45 1 T %M name 5 78 IR G AT SRk FARER K 44 FR . Bl SE PH 58 4 ANl H: locals 2
B, WAL globals ZHORHE import 1AM R .

level specifies whether to use absolute or relative imports. The default is —1 which indicates both absolute and
relative imports will be attempted. 0 means only perform absolute imports. Positive values for level indicate the
number of parent directories to search relative to the directory of the module calling _ import__ ().

4 name E LA N package .module I, HWHIFLIRM G RZHME (H—RTZHIIATR),
M % LA name a2 (RS, (B2, M43 7RSSR fromlist ZH0F, WIKFIR 8] LA name iy 4 B .

B, 154 import spam HYZEALRF N5 AT AR AR A7 3585

spam = __import__ ('spam', globals(), locals(), [1, -1)

WH/A) import spam.ham FYZEARF A AT :

spam = __import__ ('spam.ham', globals (), locals(), [], -1)

HHEEIERX . import () REUMDLRIEITZEIRAY, HARXEE import HEAIFIEE BIRE /AR
FIXF 4

Y—J5Hi, 184 from spam.ham import eggs, sausage as saus EEEFH

_temp = __import__ ('spam.ham', globals(), locals(), ['eggs', 'sausage']l, -1)
eggs = _temp.eggs
saus = _temp.sausage

TEIEHL, spam.ham B import () &M, B ARFRRE BN R SR BOF IR EZ BT
NAIOE

WERE AR ARR (WTREERY ), Wi import 1ib. import_module ()
TE 2.5 JiREE P The level parameter was added.
1 2.5 iR HE i Keyword support for parameters was added.
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CHAPTER 3

Non-essential Built-in Functions

There are several built-in functions that are no longer essential to learn, know or use in modern Python programming.
They have been kept here to maintain backwards compatibility with programs written for older versions of Python.

Python programmers, trainers, students and book writers should feel free to bypass these functions without concerns about
missing something important.

apply (function, args[, keywords] )
The function argument must be a callable object (a user-defined or built-in function or method, or a class object)
and the args argument must be a sequence. The function is called with args as the argument list; the number of
arguments is the length of the tuple. If the optional keywords argument is present, it must be a dictionary whose
keys are strings. It specifies keyword arguments to be added to the end of the argument list. Calling apply () is
different from just calling function (args), since in that case there is always exactly one argument. The use
of apply () is equivalent to function (*args, **keywords).

23 MG E & Use function (*args, **keywords) instead of apply (function, args,
keywords) (see tut-unpacking-arguments).

buffer (object[, oﬁ”set[, size] ] )
The object argument must be an object that supports the buffer call interface (such as strings, arrays, and buffers).
A new buffer object will be created which references the object argument. The buffer object will be a slice from the
beginning of object (or from the specified offser). The slice will extend to the end of object (or will have a length
given by the size argument).

coerce (x, y)
Return a tuple consisting of the two numeric arguments converted to a common type, using the same rules as used
by arithmetic operations. If coercion is not possible, raise TypeError.

intern (string)
Enter string in the table of “interned” strings and return the interned string —which is string itself or a copy.
Interning strings is useful to gain a little performance on dictionary lookup —if the keys in a dictionary are interned,
and the lookup key is interned, the key comparisons (after hashing) can be done by a pointer compare instead of
a string compare. Normally, the names used in Python programs are automatically interned, and the dictionaries
used to hold module, class or instance attributes have interned keys.

T 2.3 JiRTE L Interned strings are not immortal (like they used to be in Python 2.2 and before); you must keep a
reference to the return value of intern () around to benefit from it.
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AORNE BT NE AR, B2

False
The false value of the boo1 type.

2.3 B fE.

True
The true value of the bool type.

2.3 BRI E.

None
The sole value of types.NoneType. None is frequently used to represent the absence of a value, as when
default arguments are not passed to a function.

TE 2.4 fH I Assignments to None are illegal and raise a SyntaxError.

NotImplemented
Special value which can be returned by the “rich comparison” special methods (__eq__ (), __1t__ (), and
friends), to indicate that the comparison is not implemented with respect to the other type.

Ellipsis
Special value used in conjunction with extended slicing syntax.

__debug__
IR Python %A DA —0 #®Ti /23, ML ENEME. HiE2 0 assert 1F4].

{Ef#: The names None and ___debug___ cannot be reassigned (assignments to them, even as an attribute name, raise
SyntaxError), so they can be considered “true” constants.

T 2.7 BRFE P Assignments to ___debug___ as an attribute became illegal.
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41 H site BRRINAESE

site il (TEEEhMIR A3 A, BRIEGH - aroATieml) FLDHEIME N E a2 2 m. ETINH
A ApREAS shell A, H HANMAERR R H A

quit([ank:Abne])

exit([codezAbne])
ST, AT — 4B, BIA “Use quit() or Cul-D (ie. EOF) to exit”, 48 Jfl Il i
P g e R ARk | & SystemExit,

copyright

credits
FTE BRI FH AR5 40 5 T B IR SR A sS4

license

MITEI TR, SFTEHHE—405 8. “Type license() to see the full license text”, 43 F HLXT &0, KEPA
TR B RN VFTIESCE (B R —BE) .
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CHAPTER D

REFKR

PATR Rl TR rh A B AR S

{Ef#: Historically (until release 2.2), Python’ s built-in types have differed from user-defined types because it was not
possible to use the built-in types as the basis for object-oriented inheritance. This limitation no longer exists.

The principal built-in types are numerics, sequences, mappings, files, classes, instances and exceptions.

Some operations are supported by several object types; in particular, practically all objects can be compared, tested for
truth value, and converted to a string (with the repr() function or the slightly different st r () function). The latter function
is implicitly used when an object is written by the print () function.

5.1 ZiE{EEN

Any object can be tested for truth value, for use in an i f or while condition or as operand of the Boolean operations
below. The following values are considered false:

* None

* False

* zero of any numeric type, for example, 0, 0L, 0.0, 0.
 any empty sequence, for example, ' ', (), [].

e any empty mapping, for example, { }.

« instances of user-defined classes, if the class defines a _ _nonzero__ () or _ _len__ () method, when that
method returns the integer zero or bool value False.!

VA S X SR SR O YR T AME LT 26 Python 2% 55 (customization).,
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All other values are considered true —so objects of many types are always true.

P R A R I A A B R EUE 2R B 0 5 False fENMR(E, 1 3 True fENEE, BRARSATULHT. (H
BBIA: ARIZHE or Fl and Bk AH P — AR )

5.2 Boolean Operations —and, or, not

XL JE TR, IR TP HE:

EE #ZR: R
X Or y if x is false, then y, else x @))
x and vy | if xis false, then x, else y 2)
not x if x is false, then True, else False | (3)

W
(1) RAMEBIESRE, PSS — S EO B A 20 5 A BHOR (.
@) BRAEBESA, PSS — B HO IR 208 A SRR

(3) not WISEH L AR /RIZBELE, HIE not a == b &8RN not (a == b) Mia == not b<
5 B TEREE R

53 LEREH

Comparison operations are supported by all objects. They all have the same priority (which is higher than that of the
Boolean operations). Comparisons can be chained arbitrarily; for example, x < y <= zisequivalenttox < y and
y <= z,except that yis evaluated only once (but in both cases z is not evaluated at all when x < vy is found to be false).

IFRASI A T B 5

iB ax i
< JegANT
= [ ITHET
> JERERT
>= RFRET
- T
= AT @
is SEL
is not | MEMXI SIS
HRE:
(1) != can also be written <>, but this is an obsolete usage kept for backwards compatibility only. New code should
always use ! =.

Objects of different types, except different numeric types and different string types, never compare equal; such objects
are ordered consistently but arbitrarily (so that sorting a heterogeneous array yields a consistent result). Furthermore,
some types (for example, file objects) support only a degenerate notion of comparison where any two objects of that type
are unequal. Again, such objects are ordered arbitrarily but consistently. The <, <=, > and >= operators will raise a
TypeError exception when any operand is a complex number.
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Non-identical instances of a class normally compare as non-equal unless the class defines the __eqg___ () method or the
__cmp__ () method.

Instances of a class cannot be ordered with respect to other instances of the same class, or other types of object, unless the
class defines either enough of the rich comparison methods (__1t__ (), __le_ (),__gt_ (),and __ge__())
orthe _ _cmp__ () method.

CPython implementation detail: Objects of different types except numbers are ordered by their type names; objects of
the same types that don’ t support proper comparison are ordered by their address.

Two more operations with the same syntactic priority, in and not 1in, are supported only by sequence types (below).

5.4 Numeric Types —int, float, long, complex

There are four distinct numeric types: plain integers, long integers, floating point numbers, and complex numbers. In
addition, Booleans are a subtype of plain integers. Plain integers (also just called infegers) are implemented using 1ong
in C, which gives them at least 32 bits of precision (sys .maxint is always set to the maximum plain integer value for the
current platform, the minimum value is —sys.maxint - 1). Long integers have unlimited precision. Floating point
numbers are usually implemented using double in C; information about the precision and internal representation of
floating point numbers for the machine on which your program is running is available in sys. f1oat_info. Complex
numbers have a real and imaginary part, which are each a floating point number. To extract these parts from a complex
number z, use z.real and z.imag. (The standard library includes additional numeric types, fract ions that hold
rationals, and decimal that hold floating-point numbers with user-definable precision.)

Numbers are created by numeric literals or as the result of built-in functions and operators. Unadorned integer literals
(including binary, hex, and octal numbers) yield plain integers unless the value they denote is too large to be represented
as a plain integer, in which case they yield a long integer. Integer literals with an 'L' or '1' suffix yield long integers
("L is preferred because 11 looks too much like eleven!). Numeric literals containing a decimal point or an exponent
sign yield floating point numbers. Appending 'j' or 'J"' to a numeric literal yields an im