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programming, Distributing
o Where to find packages: Python Package Index (PyPI), Python Eggs, SourceForge (search "python"), Easy Install,
O'Reilly Python DevCenter
‘Wiki: moinmoin
Newsgroups: comp.lang.python and comp.lang.python.announce
Misc pages: Daily Python URL
Python Development: http://www.python.org/dev/
Jython - Java implementation of Python: http://www.jython.org/
IronPython - Python on .Net: http://www.codeplex.com/Wiki/View.aspx?ProjectName=IronPython
ActivePython: http://www.ActiveState.com/ASPN/Python/
Help desk: help@python.org
2 excellent (but somehow outdated) Python reference books: Python Essential Reference (Python 2.1) by David Beazley
& Guido Van Rossum (Other New Riders) and Python in a nutshell by Alex martelli (O'Reilly).
Python 2.4 Reference Card (cheatsheet) by Laurent Pointal, designed for printing (15 pages).
e Online Python 2.2 Quick Reference by the New Mexico Tech Computer Center.

Tip: From within the Python interpreter, type help, help (object) Or help ("name") to get help.

Invocation Options

python[w] [-BdEhimOQsStuUvVWxX3?] [-c command | scriptFile | - ] [args]
(pythonw does not open a terminal/console; python does)

Invocation Options

Option Effect

-B

Prevents module imports from creating .pyc or .pyo files (see also envt variable PYTHONDONTWRITEBYTECODE=x and
attribute sys.dont_write_bytecode).

-d Output parser debugging information (also PYTHONDEBUG=x)
-E Ignore environment variables (such as PYTHONPATH)
Print a help message and exit (formerly -?)

h

-1

Inspect interactively after running script (also PYTHONINSPECT=x) and force prompts, even if stdin appears not
to be a terminal.

-m module | Search for module on sys.path and runs the module as a script. (Implementation improved in 2.5: module runpy)

-0 Optimize generated bytecode (also PYTHONOPTIMIZE=x). Asserts are suppressed.
-00 Remove doc-strings in addition to the -O optimizations.

-Qarg Division options: -Qold (default), -Qwarn, -Qwarnall, -Qnew

-S Disables the user-specific module path (also PYTHONNOUSERSITE=x)

-S Don't perform import site on initialization.

-t Issue warnings about inconsistent tab usage (-tt: issue errors).

-u Unbuffered binary stdout and stderr (also PYTHONUNBUFFERED=x).

-U Force Python to interpret all string literals as Unicode literals.

-V Verbose (trace import statements) (also PYTHONVERBOSE=x).

-V Print the Python version number and exit.

-W arg Warning control (arg is action:message:category:module:lineno)

-X Skip first line of source, allowing use of non-unix Forms of # ! cmd

- Pisable-classhasedbuiit-trexceptions-forbackwardcompatibil

-3 Emit a beprecationwarning for Python 3.x incompatibilities

-c Specify the command to execute (see next section). This terminates the option list (following options are passed as
command arguments to the command).

scriptFile The name of a python file (.py) to execute. Read from stdin.

Program read from stdin (default; interactive mode if a tty).

args Passed to script or command (in sys.argv[1:])

If no scriptFile or command, Python enters interactive mode.

Available IDEs in std distrib: IDLE (tkinter based, portable), Pythonwin (on Windows). Other free IDEs: IPython
(enhanced interactive Python shell), Eric, SPE, BOA constructor, PyDev (Eclipse plugin).
Typical python module header :

#!/usr/bin/env python
# —-*- coding: latinl -*-

Since 2.3 the encoding of a Python source file must be declared as one of the two first lines (or defaults to 77 bits
Ascii) [PEP-0263], with the format:

# -*- coding: encoding -*-

Std encodings are defined here, e.g. ISO-8859-1 (aka latin1), is0-8859-15 (lating), UTF-8... Not all encodings
supported, in particular UTF-16 is not supported.

It's now a syntax error if a module contains string literals with 8-bit characters but doesn't have an encoding
declaration (was a warning before).

e Since 2.5, from __future__ import feature Statements must be declared at beginning of source file.
e Site customization: File sitecustomize.py is automatically loaded by Python if it exists in the Python path (ideally

located in ${PYTHONHOME} /1ib/site-packages/).
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e Tip: when launching a Python script on Windows,

<pythonHome>\python myScript.py args ... can be reduced to :
myScript.py args ... if <pythonHome> isin the PATH envt variable, and further reduced to :
myScript args ... provided that .py; .pyw; .pyc; .pyo is added to the PATHEXT envt variable.

Environment variables

Environment variables

Variable Effect
PYTHONHOME Alternate prefix directory (or prefix:exec_prefix). The default module search path uses
prefix/lib
PYTHONPATH Augments the default search path for module files. The format is the same as the shell's
$PATH: one or more directory pathnames separated by ":' or ';' without spaces around (semi-
) colons !

On Windows Python first searches for Registry key
HKEY_LOCAL_MACHINE\Software\Python\PythonCore\x.y\PythonPath (default value).
You can create a key named after your application with a default string value giving the root
directory path of your appl.

Alternatively, you can create a text file with a . pth extension, containing the path(s), one
per line, and put the file somewhere in the Python search path (ideally in the site-
packages/ directory). It's better to create a .pth for each application, to make easy to

uninstall them.

PYTHONSTARTUP If this is the name of a readable file, the Python commands in that file are executed before
the first prompt is displayed in interactive mode (no default).

PYTHONDEBUG If non-empty, same as -d option

PYTHONINSPECT If non-empty, same as -i option

PYTHONOPTIMIZE If non-empty, same as -O option

PYTHONUNBUFFERED If non-empty, same as -u option

PYTHONVERBOSE If non-empty, same as -v option

PYTHONCASEOK If non-empty, ignore case in file/module names (imports)

PYTHONDONTWRITEBYTECODE | If non-empty, same as -B option

PYTHONIOENCODING Alternate encodingname Or encodingname: errorhandler for stdin, stdout, and stderr,
with the same choices accepted by str.encode ().

PYTHONUSERBASE Provides a private site-packages directory for user-specific modules. [PEP-0370]

- On Unix and Mac OS X, defaults to ~/.1ocal/, and modules are found in a version-
specific subdirectory like 1ib/python2.6/site-packages.

- On Windows, defaults to $APPDATAS/Python and Python26/site-packages.
PYTHONNOUSERSITE If non-empty, same as -s option

Notable lexical entities

Keywords
and del for is raise
assert elif from lambda return
break else global not try
class except if or while
continue exec import pass with
def finally in print yield

e (List of keywords available in std module: keyword)

e Illegitimate Tokens (only valid in strings): s 2 (plus e before 2.4)

e A statement must all be on a single line. To break a statement over multiple lines, use "\", as with the C
preprocessor.
Exception: can always break when inside any (), [], or {} pair, or in triple-quoted strings.

e More than one statement can appear on a line if they are separated with semicolons (";").

e Comments start with "+" and continue to end of line.

Identifiers

(letter | "_") (letter | digit | "_")*

e Python identifiers keywords, attributes, etc. are case-sensitive.
e Special forms: _ident (not imported by 'from module import *');
private name mangling).

ident___ (system defined name); __ident (class-

String literals

Two flavors: str (standard 8 bits locale-dependent strings, like ascii, iso 8859-1, utf-8, ...) and unicode (16 or 32 bits/char
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in utf-16 mode or 32 bits/char in utf-32 mode); one common ancestor basestring.

Literal

"a string enclosed by double quotes"

'another string delimited by single quotes and with a " inside'

'""a string containing embedded newlines and quote () marks, can be delimited with triple quotes.
""" may also use 3- double quotes as delimiters """

b"An 8-bit string" - A bytes instance, a forward-compatible form for an 8-bit string'
B"Another 8-bit string"

u'a unicode string'

U"Another unicode string"

r'a raw string where \ are kept (literalized): handy for regular expressions and windows paths!"
R"another raw string" -- raw strings cannot end with a \

ur'a unicode raw string'

UR"another raw unicode"

"

e Use \ at end of line to continue a string on next line.
e Adjacent strings are concatened, e.g. 'Monty ' 'Python' is the same as 'Monty Python'.
® u'hello' + ' world' -->u'hello world' (coerced to unicode)

String Literal Escapes

Escape Meaning

\newline Ignored (escape newline)

\\ Backslash (\)

\e Escape (ESC)

\v Vertical Tab (VT)

\' Single quote (')

\f Formfeed (FF)

\ooo char with octal value 0oo

\" Double quote (")

\n Linefeed (LF)

\a Bell (BEL)

\r Carriage Return (CR)

\xhh char with hex value hh

\b Backspace (BS)

\t Horizontal Tab (TAB)

\woox Character with 16-bit hex value xxxx (unicode only)

\Uxxxooo Character with 32-bit hex value xxoocxxe (unicode only)

\N{name} Character named in the Unicode database (unicode only), e.g. u'\N{Greek Small Letter Pi}' <=>
u'\u03c0"'.
(Conversely, in module unicodedata, unicodedata.name (u'\u03c0') == 'GREEK SMALL LETTER PI')

\AnyOtherChar | left as-is, including the backslash, e.g. str('\z') == "\\z'

e NUL byte (\000) is not an end-of-string marker; NULs may be embedded in strings.
e Strings (and tuples) are immutable: they cannot be modified.

Boolean constants (since 2.2.1)

e True
e False

In 2.2.1, True and False are integers 1 and 0. Since 2.3, they are of new type boo1l.

Numbers
e Decimal integer: 1234, 1234567890546378940L (or 1)
e Binary integer: 0b10, 0B10, 0b10101010101010101010101010101010L (begins with a ob or oB)
e Octal integer: 0177, 00177, 00177, 0177777777777777777L (begins with a 0, 0o, or 00)
e Hex integer: 0xFr, OXrrrrffffFFFFFFFEFFL (begins with ox or 0x)
e Long integer (unlimited precision): 1234567890123456L (ends with L or 1) or 1ong (1234)
e Float (double precision): 3.14e-10, .001, 10., 1E3
e Complex: 13, 2+3J3, 4+5j (ends with Jor j, + separates (float) real and imaginary parts)

Integers and long integers are unified starting from release 2.2 (the L suffix is no longer required)

Sequences

e Strings (types str and unicode) of length 0, 1, 2 (see above)
" '1, "12", 'hello\n'

e Tuples (type tuple) of length o, 1, 2, etc:
0 (1,) (1,2) # parentheses are optional if len > o

e Lists (type 1ist) oflength o, 1, 2, etc:
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[1[1] [1,2]

e Indexing is 0-based. Negative indices (usually) mean count backwards from end of sequence.
e Sequence slicing [starting-at-index : but-less-than-index [ : step]]. Start defaults to 0, end to len(sequence), step

to1.
a = (0,1,2,3,4,5,6,7)
a[3] == 3
al[-1] == 17
al2:4] == (2, 3)
all:] == (1, 2, 3, 4, 5, 6, 7)
al:3] == (0, 1, 2)
al:] == (0,1,2,3,4,5,6,7) # makes a copy of the sequence.
al::2] == (0, 2, 4, 6) # Only even numbers.
al::-1]1 = (7, 6, 5, 4, 3, 2, 1, 0) # Reverse order.

Dictionaries (Mappings)

Dictionaries (type dict) of length 0, 1, 2, etc: {} {1 : 'first'} {1 : 'first’, 'two'": 2, key:value}

Keys must be of a hashable type; Values can be any type.

Operators and their evaluation order

Operators and their evaluation order

Highest | Operator Comment
L1400 Tuple, list & dict. creation; string conv.
s[i] s[izj] s.attr £(...) indexing & slicing; attributes, fct calls
+X, =X, ~X Unary operators
X**y Power
x*y x/y x%y mult, division, modulo
X+Y Xy addition, substraction
X<<y X>>Y Bit shifting
x&y Bitwise and
xy Bitwise exclusive or
x|y Bitwise or
X<y x<=y x>y x>=y x==yx!=y x<>y | Comparison,
xisy xisnoty identity,
xins xnotins membership
not x boolean negation
x and y boolean and
X ory boolean or
Lowest | lambda args: expr anonymous function

e Alternate names are defined in module operator (e.g. __add__and add for +)
e Most operators are overridable

Basic types and their operations

Comparisons (defined between any types)

Comparisons
Comparison | Meaning Notes

< strictly less than (1)

<= less than or equal to

> strictly greater than

>= greater than or equal to

== equal to

!=or <> not equal to

is object identity (2)

is not negated object identity (2)
Notes:

e Comparison behavior can be overridden for a given class by defining special method ___cmp___
e (1) X <Y <Z < W has expected meaning, unlike C
e (2) Compare object identities (i.e. id(object)), not object values.

None

e None is used as default return value on functions. Built-in single object with type NoneType. Might become a keyword in the
future.

e Input that evaluates to None does not print when running Python interactively.

e None is now a constant; trying to bind a value to the name "None" is now a syntax error.
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Boolean operators

Boolean values and operators

Value or Operator Evaluates to Notes
built-in bool(expr) True if expr is true, False otherwise. see True, False
None, numeric zeros, empty sequences and mappings considered False
all other values considered True
not x True if x is False, else False
xory if x is False then y, else x (1)
xand y if x is False then x, else y (1)

Notes:

e Truth testing behavior can be overridden for a given class by defining special method __nonzero__ .
e (1) Evaluate second arg only if necessary to determine outcome.

Numeric types

Floats, integers, long integers, Decimals.

Floats (type float) are implemented with C doubles.

Integers (type int) are implemented with C longs (signed 32 bits, maximum value is sys .maxint)

Long integers (type 1ong) have unlimited size (only limit is system resources).

Integers and long integers are unified starting from release 2.2 (the L suffix is no longer required). int () returns a long
integer instead of raising overflowError. Overflowing operations such as 2<<32 no longer trigger rFuturewarning and
return a long integer.

e Since 2.4, new type becimal introduced (see module: decimal) to compensate for some limitations of the floating point
type, in particular with fractions. Unlike floats, decimal numbers can be represented exactly; exactness is preserved in
calculations; precision is user settable via the context type [PEP 327].

Operators on all numeric types

Operators on all numeric types

Operation Result

abs(x) the absolute value of x

int(x) x converted to integer

long(x) x converted to long integer

float(x) x converted to floating point

-X x negated

+x x unchanged

xX+y the sum of x and y

x-y difference of x and y

x*y product of x and y

x/y true division of x by y: 1/2 -> 0.5 (1)
x//y floor division operator: 1//2 -> 0 (1)
X%y x modulo y

divimod(x, y) | the tuple (x//y, x%y)

x**y x to the power y (the same as pow(x,y))

Notes:

e (1) /is still a floor division (1/2 == 0) unless validated by a from __ future_ import division.
e classes may override methods _ truediv__and _ fiocordiv__ to redefine these operators.

Bit operators on integers and long integers

Bit operators
Operation | Result

~X the bits of x inverted

x"y bitwise exclusive or of x and y
x&y bitwise and of x and y

x|y bitwise or of x and y

x<<n x shifted left by n bits
x>>n x shifted right by n bits

Complex Numbers

e Type complex, represented as a pair of machine-level double precision floating point numbers.
e The real and imaginary value of a complex number z can be retrieved through the attributes z.real and z.imag.

Numeric exceptions

TypeError

raised on application of arithmetic operation to non-number
OverflowError

numeric bounds exceeded
ZeroDivisionError
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raised when zero second argument of div or modulo op

Operations on all sequence types (lists, tuples, strings)

Operations on all sequence types

Operation Result Notes
xins True if an item of s is equal to x, else False (3)
xnotins False if an item of s is equal to x, else True (3)
S1+ 82 the concatenation of sz and s2
s *n, n*s n copies of s concatenated
s[i] i'th item of s, origin 0 (1)
s[i:j] Slice of s from i (included) to j(excluded). Optional step value, possibly negative (default: 1). (1), (2)
s[i: j:stepl
s.count(x) returns number of i's for which s[i] == x
s.index(x[, start|, returns smallest i such that s[i]==x. start and stop limit search to only part of the sequence. 4)
stop]])
len(s) Length of s
min(s) Smallest item of s
max(s) Largest item of s
reversed(s) [2.4] Returns an iterator on s in reverse order. s must be a sequence, not an iterator (use

reversed (list (s)) in this case. [PEP 322]
sorted(iterable [, [2.4] works like the new in-place list.sort(), but sorts a new list created from the iterable.
cmp]
[, cmp=cmpFct]
[, key=keyGetter]
[, reverse=bool])

Notes:
e (1)if 7 orjis negative, the index is relative to the end of the string, ie len(s)+1i or len(s)+j is substituted. But note that
-0 is still 0.
e (2) The slice of s from i to j is defined as the sequence of items with index k such that i<=k <.
If i or j is greater than len(s), use len(s). If j is omitted, use len(s). If i is greater than or equal to j, the slice is empty.
e (3) For strings: before 2.3, x must be a single character string; Since 2.3, x in s is True if x is a substring of s.
e (4) Raises a valueError exception when x is not found in s (i.e. out of range).

Operations on mutable sequences (type 1ist)

Operations on mutable sequences

Operation Result Notes
s[i] =x item i of s is replaced by x
sliy [:stepll = t slice of s from i toj is replaced by t
del s[i;j[:step]] same as s[iyj] =[]
s.append(x) same as s[len(s) : len(s)] = [x]
s.extend(x) same as s[len(s):len(s)]= x (5)
s.count(x) returns number of 's for which s[i] == x
s.index(x[, start], stop]]) returns smallest i such that s[i]==x. start and stop limit search to only part of the (1)
list.
s.insert(i, x) same as s[i:1] = [x] if i>= 0. i == -1 inserts before the last element.
s.remove(x) same as del s[s.index(x)] (1)
s.pop([i]) same as x = s[il; del s[i]; return x (4)
s.reverse() reverses the items of s in place (3)
s.sort([cmp 1) sorts the items of s in place (2),(3)
s.sort([cmp=cmpFct]
[, key=keyGetter]
[, reverse=bool])

Notes:

e (1) Raises a valueEkrror exception when x is not found in s (i.e. out of range).

e (2) The sort() method takes an optional argument cmp specifying a comparison function takings 2 list items and
returning -1, 0, or 1 depending on whether the 1st argument is considered smaller than, equal to, or larger than the
2nd argument. Note that this slows the sorting process down considerably. Since 2.4, the cnp argument may be
specified as a keyword, and 2 optional keywords args are added: key is a fct that takes a list item and returns the key
to use in the comparison (faster than cmp); reverse: If True, reverse the sense of the comparison used.

Since Python 2.3, the sort is guaranteed "stable". This means that two entries with equal keys will be returned in the
same order as they were input. For example, you can sort a list of people by name, and then sort the list by age,
resulting in a list sorted by age where people with the same age are in name-sorted order.

e (3) The sort () and reverse () methods modify the list in place for economy of space when sorting or reversing a
large list. They don't return the sorted or reversed list to remind you of this side effect.

e (4) The pop () method is not supported by mutable sequence types other than lists. The optional argument i defaults
to -1, so that by default the last item is removed and returned.

e (5) Raises a TypeError when x is not a list object.

Operations on mappings / dictionaries (type dict)

Page 7 of 41



Python 2.6 Quick Reference

Operations on mappings

Operation Result Notes
len(d) The number of items in d
dict() Creates an empty dictionary.
dict(**kwargs) Creates a dictionary init with the keyword args kwargs.
dict(iterable) Creates a dictionary init with (key, value) pairs provided by
dict(d) iterable.
Creates a dictionary which is a copy of dictionary d.
d.fromkeys(iterable, value=None) Class method to create a dictionary with keys provided by
iterator, and all values set to value.
dlk] The item of d with key k (1)
dlk] =x Set d[k] to x
del d[k] Removes d[k] from d (1)
d.clear() Removes all items from d
d.copy() A shallow copy of d
d.has_key(k) True if d has key k, else False
kind
d.items() A copy of d's list of (key, item) pairs (2)
d.keys() A copy of d's list of keys (2)
d1.update(d2) for k, v in d2.items(): dI[k] = v
Since 2.4, update(**kwargs) and update(iterable) may also
be used.
d.values() A copy of d's list of values (2)
d.get(k, defaultval) The item of d with key k (3)
d.setdefault(k[,defaultval]) d[k]if k in d, else defaultval(also setting it) (4)
d.iteritems() Returns an iterator over (key, value) pairs.
d.iterkeys() Returns an iterator over the mapping's keys.
d.itervalues() Returns an iterator over the mapping's values.
d.pop(k[, default]) Removes key k and returns the corresponding value. If key is
not found, default is returned if given, otherwise keyError is
raised.
d.popitem() Removes and returns an arbitrary (key, value) pair from d
Notes:

e TypeError is raised if key is not acceptable.

e (1) keyError is raised if key k is not in the map.

e (2) Keys and values are listed in random order.

e (3) Never raises an exception if k is not in the map, instead it returns defaultval. defaultval is optional, when not
provided and k is not in the map, vone is returned.

e (4) Never raises an exception if k is not in the map, instead returns defaultVal, and adds k to map with value
defaultVal. defaultVal is optional. When not provided and k is not in the map, none is returned and added to map.

Operations on strings (types str & unicode)

These string methods largely (but not completely) supersede the functions available in the string module.
The str and unicode types share a common base class basestring.

Operations on strings

Operation Result Notes
s.capitalize() Returns a copy of s with its first character capitalized, and the rest of
the characters lowercased.
s.center(width[, fillChar="") Returns a copy of s centered in a string of length width, surrounded (1)
by the appropriate number of fillChar characters.
s.count(subl, start], end]l) Returns the number of occurrences of substring sub in string s. (2)
s.decode([encodingl, errors]l) Returns a unicode string representing the decoded version of str s, 3)
using the given codec (encoding). Useful when reading from a file or
a I/0 function that handles only st r. Inverse of encode.
s.encode([encodingl[, errors]]) Returns a st r representing an encoded version of s. Mostly used to (3)
encode a unicode string to a st r in order to print it or write it to a
file (since these I/O functions only accept str), e.g.
u'légeére'.encode ('utf8'). Also used to encodea strtoastr,e.g.
to zip (codec 'zip') or uuencode (codec 'uu') it. Inverse of decode.
s.endswith(suffix [, start[, end]]) Returns True if s ends with the specified suffix, otherwise return (2)
false. Since 2.5 suffix can also be a tuple of strings to try.
s.expandtabs([tabsize]) Returns a copy of s where all tab characters are expanded using 4)
spaces.
s.find(sub [,start[,end]]) Returns the lowest index in s where substring sub is found. Returns - (2)
1 if sub is not found.
s.format(*args, *kwargs) Returns s after replacing numeric and named formatting references
found in braces {}. (details)
s.index(subl, start], end]]) like find(), but raises valueError when the substring is not found. (2)
s.isalnum() Returns True if all characters in s are alphanumeric, False (5)
otherwise.
s.isalpha() Returns True if all characters in s are alphabetic, ra1se otherwise. (5)
s.isdigit() Returns True if all characters in s are digit characters, ralse (5)
otherwise.
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s.islower() Returns True if all characters in s are lowercase, ralse otherwise. (6)
s.isspace() Returns True if all characters in s are whitespace characters, rFalse (5)
otherwise.
s.istitle() Returns True if string s is a titlecased string, rFalse otherwise. (7)
s.isupper() Returns True if all characters in s are uppercase, False otherwise. (6)
separator.join(seq) Returns a concatenation of the strings in the sequence seq, separated
by string separator, e.g.: ", ".join (['A', 'B', 'C']) ->"A,B,C"
s.Jjust/rjust/center(widthl, fillChar=""]) Returns s left/right justified/centered in a string of length width. (1), (8)
s.lower() Returns a copy of s converted to lowercase.
s.Istrip([chars] ) Returns a copy of s with leading chars (default: blank chars)
removed.
s.partition(separ) Searches for the separator separ in s, and returns a tuple (head,

sep, tail) containing the part before it, the separator itself, and
the part after it. If the separator is not found, returns (s, ", ").

s.replace(old, new[, maxCount =-1]) Returns a copy of s with the first maxCount (-1: unlimited) (9)
occurrences of substring old replaced by new.

s.rfind(subl , start[, end]]) Returns the highest index in s where substring sub is found. Returns (2)
-1 if sub is not found.

s.rindex(subl , start[, end]]) like rfind(), but raises valueError when the substring is not found. (2)

s.rpartition(separ) Searches for the separator separ in s, starting at the end of s, and

returns a tuple (head, sep, tail) containing the (left) part before
it, the separator itself, and the (right) part after it. If the separator is

"non

not found, returns (", ", s).

s.rstrip([chars]) Returns a copy of s with trailing chars(default: blank chars)

removed, e.g. aPath.rstrip ('/') will remove the trailing '/'from
aPath if it exists

s.split([ separator[, maxsplit]]) Returns a list of the words in s, using separator as the delimiter (10)
string.

s.rsplit([ separator[, maxsplit]]) Same as sp1it, but splits from the end of the string. (10)

s.splitlines([ keepends]) Returns a list of the lines in s, breaking at line boundaries. (11)

s.startswith(prefix [, start[, end]]) Returns True if s starts with the specified prefix, otherwise returns (2)

False. Negative numbers may be used for start and end. Since 2.5
prefix can also be a tuple of strings to try.

s.strip([chars]) Returns a copy of s with leading and trailing chars(default: blank

chars) removed.

s.swapcase() Returns a copy of s with uppercase characters converted to lowercase

and vice versa.

s.title() Returns a titlecased copy of s, i.e. words start with uppercase

characters, all remaining cased characters are lowercase.

s.translate(table[, deletechars="]) Returns a copy of s mapped through translation table table. (12)

Characters from deletechars are removed from the copy prior to the
mapping. Since 2.6 table may also be None (identity transformation)
- useful for using t ranslate to delete chars only.

s.upper() Returns a copy of s converted to uppercase.
s.zfill(width) Returns the numeric string left filled with zeros in a string of length
width.
Notes:
e (1) Padding is done using spaces or the given character.

(2) If optional argument start is supplied, substring s[start:] is processed. If optional arguments start and end are
supplied, substring s[start:end] is processed.

(3) Default encoding is sys.getdefaultencoding (), can be changed via sys.setdefaultencoding (). Optional
argument errors may be given to set a different error handling scheme. The default for errors is 'strict’, meaning
that encoding errors raise a ValueError. Other possible values are 'ignore' and 'replace’'. See also module
codecs.

(4) If optional argument tabsize is not given, a tab size of 8 characters is assumed.

(5) Returns raise if string s does not contain at least one character.

(6) Returns raise if string s does not contain at least one cased character.

(7) A titlecased string is a string in which uppercase characters may only follow uncased characters and lowercase
characters only cased ones.

e (8) sisreturned if width is less than len(s).

(9) If the optional argument maxCount is given, only the first maxCount occurrences are replaced.
(10) If separator is not specified or none, any whitespace string is a separator. If maxsplit is given, at most maxsplit
splits are done.

e (11) Line breaks are not included in the resulting list unless keepends is given and true.
e (12) table must be a string of length 256.

String formatting with the % operator

formatString % args --> evaluates to a string

e formatString mixes normal text with C printf format fields :

%[flag][width][.precision] formatCode

where formatCode is one of ¢, s, 1, d, u, 0, x, X, ¢, E, f, g, G, r, % (see table below).
The flag characters -, +, blank, # and 0 are understood (see table below).
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e Width and precision may be a * to specify that an integer argument gives the actual width or precision. Examples of
width and precision :

Examples

Format string Result

"53d' % 2 "2

s d' % (3, 2) T2

"2-3d' 5 2 2 "

'$03d' $ 2 '002"

's d' s 2 A

'$+d' § 2 '+2

'$+3d' $ -2 '-2"

'$— 5d' % 2 2

'$.4f" %5 2 '2.0000"
'S.FEY % (4, 2) '2.0000"
'$0*.*f' % (10, 4, 2) '00002.0000"
'$10.4f" % 2 ''2.0000"
'$010.4f" & 2 '00002.0000"

e %s will convert any type argument to string (uses str() function)
e args may be a single arg or a tuple of args

'$s has %03d quote types.' % ('Python', 2) == 'Python has 002 quote types.'

e Right-hand-side can also be a mapping:

a = '$(lang)s has %(c)03d quote types.' % {'c':2, 'lang':'Python'}

(vars () function very handy to use on right-hand-side)

Format codes

Code Meaning

Signed integer decimal.

Signed integer decimal.

Unsigned octal.

Unsigned decimal.

Unsigned hexadecimal (lowercase).

Unsigned hexadecimal (uppercase).

Floating point exponential format (lowercase).

Floating point exponential format (uppercase).

Floating point decimal format.

Floating point decimal format.

Same as "e" if exponent is greater than -4 or less than precision, "f" otherwise.
Same as "E" if exponent is greater than -4 or less than precision, "F" otherwise.
Single character (accepts integer or single character string).

String (converts any python object using repr () ).

String (converts any python object using str ()).

No argument is converted, results in a "%" character in the result. (The complete specification is %%.)

w|=|o|Qpe [m—w|E|o K< = o |~

X

Conversion flag characters

Flag | Meaning
# | The value conversion will use the "alternate form".
0 | The conversion will be zero padded.
- | The converted value is left adjusted (overrides "-").
(a space) A blank should be left before a positive number (or empty string) produced by a signed conversion.

+ | Asign character ("+" or "-") will precede the conversion (overrides a "space" flag).

String templating

Since 2.4 [PEP 292] the string module provides a new mechanism to substitute variables into template strings.
Variables to be substituted begin with a $. Actual values are provided in a dictionary via the substitute Or safe_substitute
methods (substitute throws keyError if a key is missing while safe_substitute ignores it) :

t = string.Template('Hello $name, you won $$Samount') # (note $$ to literalize $)
t.substitute ({'name': 'Eric', 'amount': 100000}) # -> u'Hello Eric, you won $100000"'

String formatting with format()

Since 2.6 [PEP 3101] string formatting can also be done with the format () method:

"string-to-format".format(args)

Format fields are specified in the string, surrounded by {1, while actual values are args to format ():

{field[!conversion][:format_spec]}

e Each field refers to an arg either by its position (>=0), or by its name if it's a keyword argument. The same arg can
be referenced more than once.
e The conversion can be s or 'r to call str() or repr () on the field before formatting.
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e The format_spec takes the following form:

[[filllalign][sign][#][o][width][.precision][type]

(e]

O O O O

(e]

o

The align flag controls the alignment when padding values (see table below), and can be preceded by a fill
character. A fill cannot be used on its own.

The sign flag controls the display of signs on numbers (see table below).

The # flag adds a leading ov, 0o, or ox for binary, octal, and hex conversions.

The o flag zero-pads numbers, equivalent to having a fill-align of o-.

The width is a number giving the minimum field width. Padding will be added according to align until this
width is achieved.

For floating-point conversions, precision gives the number of places to display after the decimal point. For
non-numeric conversion, precision gives the maximum field width.

The type specifies how to present numeric types (see tables below).

e Braces can be doubled (¢ or ;) to insert a literal brace character.

Alignment flag characters

Flag | Meaning

< | Left-aligns the field and pads to the right (default for non-numbers)

> | Right-aligns the field and pads to the left (default for numbers)
= | Inserts padding between the sign and the field (numbers only)
~ | Aligns the field to the center and pads both sides

Sign flag characters

Flag | Meaning

+ | Displays a sign for all numbers

- | Displays a sign for negative numbers only (default)

(a space) Displays a sign for negative numbers and a space for positive numbers

Integer type flags

Flag | Meaning

Binary format (base 2)

Character (interprets integer as a Unicode code point)

Decimal format (base 10) (default)

Octal format (base 8)

Hexadecimal format (base 16) (lowercase)

I~ o |x|o |T

Hexadecimal format (base 16) (uppercase)

Floating-point type flags

Flag | Meaning

Exponential format (lowercase)

Exponential format (uppercase)

Fixed-point format

Fixed-point format (same as "f")

General format - same as "e" if exponent is greater than -4 or less than precision, "f" otherwise. (default)

General format - Same as "E" if exponent is greater than -4 or less than precision, "F" otherwise.

Number format - Same as "g", except it uses locale settings for separators.

won

X(B |Qpa [ |—|E|o

Percentage - Multiplies by 100 and displays as "f", followed by a percent sign.

File objects

(Type fi1e). Created with built-in functions open () [preferred] or its alias fi1e (). May be created by other modules'
functions as well.
Unicode file names are now supported for all functions accepting or returning file names (open, os.listdir, etc...).

Operators on file objects

File operations

Operation Result

f.close() Close file f.

fAileno() Get fileno (fd) for file f.

fAflush() Flush file f's internal buffer.

fisatty() 1if file fis connected to a tty-like dev, else 0.

fnext() Returns the next input line of file f, or raises stopIteration when EOF is hit. Files are
their own iterators. next is implicitly called by constructs like for line in f: print
line.

fread([size]) Read at most size bytes from file fand return as a string object. If size omitted, read to
EOF.

freadline() Read one entire line from file f. The returned line has a trailing \n, except possibly at EOF.
Return " on EOF.

f.readlines() Read until EOF with readline() and return a list of lines read.

fxreadlines() Return a sequence-like object for reading a file line-by-line without reading the entire file
into memory. From 2.2, use rather: for line in f (see below).

for line in f: do something... Iterate over the lines of a file (using readline)
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f.seek(offset[, whence=0])

Set file f's position, like "stdio's fseek()".
whence == 0 then use absolute indexing.
whence == 1 then offset relative to current pos.
whence == 2 then offset relative to file end.

fiell) Return file f's current position (byte offset).

ftruncate([size]) Truncate f's size. If size is present, f is truncated to (at most) that size, otherwise f is
truncated at current position (which remains unchanged).

fowrite(str) Write string to file f.

f-writelines(list) Write list of strings to file f. No EOL are added.

File Exceptions

EOFError

End-of-file hit when reading (may be raised many times, e.g. if fis a tty).

IOError
Other I/O-related 1/0 operation failure

Sets

Since 2.4, Python has 2 new built-in types with fast C implementations [PEP 218]: set and frozenset (immutable set). Sets
are unordered collections of unique (non duplicate) elements. Elements must be hashable. frozensets are hashable (thus
can be elements of other sets) while sets are not. All sets are iterable.

Since 2.3, the classes set and rmmutableset were available in the module sets.This module remains in the 2.4 std library in

addition to the built-in types.

Main Set operations

Operation

Result

set/frozenset([iterable=None])

[using built-in types] Builds a set or frozenset from the given iterable
(default: empty), e.g. set ([1,2,3]1), set ("hello").

Set/ImmutableSet([iterable=None])

[using the sets module] Builds a set or Immutableset from the given
iterable (default: empty), e.g. set ([1,2,3]) .

len(s)

Cardinality of set s.

eltins / notin s

True if element elt belongs / does not belong to set s.

for elt in s: process elt...

Iterates on elements of set s.

s1.issubset(s2)

True if every element in s1 is in iterable s2.

s1.issuperset(s2)

True if every element in s2 is in iterable s1.

s.add(elt)

Adds element elt to set s (if it doesn't already exist).

s.remove(elt)

Removes element elt from set s. KeyError if element not found.

s.discard(elt)

Removes element elt from set s if present.

s.pop() Removes and returns an arbitrary element from set s; raises keyError if
empty.
s.clear() Removes all elements from this set (not on immutable sets!).

s1.intersection(s2[, s3...]) or s1&s2

Returns a new Set with elements common to all sets (in the method s2, s3,...
can be any iterable).

s1.union(s2[, s3...]) or s1|s2

Returns a new Set with elements from either set (in the method s2, s3,... can
be any iterable).

s1.difference(s2[, s3...]) or s1-s2

Returns a new Set with elements in sz but not in any of s2, s3 ... (in the
method s2, s3,... can be any iterable)

s1.symmetric_difference(s2) or s1”s2

Returns a new Set with elements in either sz or s2 but not both.

s.copy()

Returns a shallow copy of set s.

s.update(iterablei], iterable2...])

Adds all values from all given iterables to set s.

Named Tuples

Python 2.6 module co11ections introduces the namedtupie datatype. The factory function namedtuple (typename,
fieldnames) creates subclasses of tupie whose fields are accessible by name as well as index:

# Create a named tuple class 'person':

person = collections.namedtuple ('person',
assert issubclass (person, tuple)
assert person._fields == ('name',

'name firstName age')

'firstName', 'age')

# Create an instance of person:

jdoe = person('Doe', 'John', 30)

assert str(jdoe) == "person(name='Doe', firstName='John', age=30)"

assert jdoe[0] == jdoe.name == 'Doe' # access by index or name is equivalent
assert jdoe[2] == jdoe.age == 30

dict:
{'age': 30,

# Convert instance to

assert Jjdoe._asdict () == 'name': 'Doe', 'firstName': 'John'}

# Although tuples are normally immutable,
jdoe._replace (age=25, firstName='Jane')
assert str(jdoe) == "person (name='Doe',

one can change field values via _replace():

firstName="'Jane', age=25)"

# field names separated by space or comma
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Date/Time

Python has no intrinsic Date and Time types, but provides 2 built-in modules:
e time: time access and conversions
e datetime: classes date, time, datetime, timedelta, tzinfo.

See also the third-party module: mxpateTime.

Advanced Types

- See manuals for more details -

Module objects
Class objects
Class instance objects
Type objects (see module: types)
File objects (see above)
Slice objects
Ellipsis object, used by extended slice notation (unique, named E11ipsis)
Null object (unique, named None)
XRange objects
Callable types:
o User-defined (written in Python):
m User-defined Function objects
m User-defined Method objects
O Built-in (written in C):
m Built-in Function objects
m Built-in Method object
e Internal Types:
o Code objects (byte-compile executable Python code: bytecode)
o Frame objects (execution frames)
o Traceback objects (stack trace of an exception)

Statements
Statement Result
pass Null statement
del name[, name]* Unbind name(s) from object. Object will be indirectly (and
automatically) deleted only if no longer referenced.
print[>> fileobject,] [s1 [, s2 1* [,] Writes to sys.stdout, or to fileobject if supplied. Puts spaces between

arguments. Puts newline at end unless statement ends with comma [if
nothing is printed when using a comma, try calling system.out . flush
() ]. Print is not required when running interactively, simply typing an
expression will print its value, unless the value is None.

exec x [in globals [, locals]] Executes x in namespaces provided. Defaults to current namespaces. x
can be a string, open file-like object or a function object. locals can be
any mapping type, not only a regular Python dict. See also built-in
function execfile.

callable(value,... [id=value] , [ *args], [**kw]) Call function callable with parameters. Parameters can be passed by
name or be omitted if function defines default values. E.g. if callable is
defined as "def callable(pl=1, p2=2)"

"callable()" <=> "callable(1, 2)"
"callable(10)" <=> "callable(10, 2)"
"callable(p2=99)" <=> "callable(1, 99)"

*args is a tuple of positional arguments.
**kw is a dictionary of keyword arguments.

Assignment operators

Assignment operators

Operator | Result Notes
a=b Basic assignment - assign object b to label a | (1)(2)
a+=b Roughly equivalenttoa=a + b (3)
a-=b Roughly equivalenttoa=a-b (3)
a*=b Roughly equivalenttoa=a * b (3)
a/=b Roughly equivalenttoa=a /b (3)
a//=b | Roughlyequivalenttoa=a//b (3)
a%=>b Roughly equivalenttoa=a % b (3)
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a**=b | Roughly equivalenttoa=a**b (3)

a&=b Roughly equivalenttoa=a & b (3)

al=b Roughly equivalenttoa=a | b (3)

a=b Roughly equivalenttoa=a * b (3)

a>>=b | Roughly equivalenttoa=a>>b (3)

a <<=b | Roughly equivalenttoa=a<<b (3)

Notes:
e (1) Can unpack tuples, lists, and strings:

first, second = 1[0:2] # equivalent to: first=1[0]; second=1[1]
[f, s] = range(2) # equivalent to: f=0; s=1
cl,c2,c3 = 'abc' # equivalent to: cl='a'; c2='b'; c3='c"
(a, b), ¢, (d, e, £f) = ['ab', 'c', 'def'] # equivalent to: a='a'; b='b'; c='c'; d='d'; e='e'; f='f"

Tip: x,v = y,x swaps xand y.
e (2) Multiple assignment possible:

a=b=c=0
listl = list2 = [1, 2, 3] # listl and list2 points to the same list (11 is 12)

e (3) Not exactly equivalent - a is evaluated only once. Also, where possible, operation performed in-place - a is
modified rather than replaced.

Conditional Expressions

Conditional Expressions (not statements) have been added since 2.5 [PEP 308]:

result = (whenTrue if condition else whenFalse)

is equivalent to:

if condition:

result = whenTrue
else:

result = whenFalse

() are not mandatory but recommended.

Control Flow statements

Control flow statements

Statement Result
if condition: Usual if/else if/else statement. See also Conditional Expressions.
suite
[elif condition: suite]*
[else:
suite]
while condition: Usual while statement. The e1se suite is executed after loop exits, unless the loop is exited
suite with break.
[else:
suite]
for element in sequence: Iterates over sequence, assigning each element to element. Use built-in range function to
suite iterate a number of times. The else suite is executed at end unless loop exited with break.
[else:
suite]
break Immediately exits for or while loop.
continue Immediately does next iteration of for or while loop.
return [result] Exits from function (or method) and returns result (use a tuple to return more than one
value). If no result given, then returns none.
yield expression (Only used within the body of a generator function, outside atryof a try..finally).
"Returns” the evaluated expression.

Exception statements

Exception statements

Statement Result
assert expr[, message] expr is evaluated. if false, raises exception assertionError with message.
Before 2.3, inhibited if __debug__is 0.
try: Statements in block1 are executed. If an exception occurs, look in except
blocki clause(s) for matching exception(s). If matches or bare except, execute
[except [exception [, value]]: handler of that clause. If no exception happens, else-block in e1se clause is
handler]+ executed after blocki. If exception has a value, it is put in variable value.
[except [exception [as value]]: exception can also be a tuple of exceptions, e.g. except (KeyError,
handler]+ NameError), e: print e.
[else:
else-block]
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2.6 also supports the keyword as instead of a comma between the exception
and the value, which will become a mandatory change in Python 3.0

[PEP3110].
try: Statements in block1 are executed. If no exception, execute final-block
block1 (even if block1 is exited with a return, break Or cont inue statement). If
finally: exception did occur, execute final-block and then immediately re-raise
final-block exception. Typically used to ensure that a resource (file, lock...) allocated

before the try is freed (in the final-block) whatever the outcome of
blockl execution. See also the with statement below.
try: Unified try/except/finally. Equivalenttoa try. . .except nested inside a
block1 try..finally [PEP341]. See also the with statement below.
[except [exception [, value]]:
handler1]+
[except [exception [as value]]:
handler]+
[else:
else-block]
finally:
final-block
with allocate-expression [as variable] Alternative to the try. .. finally structure [PEP343].
with-block allocate-expression should evaluate to an object that supports the context
management protocol, representing a resource. This object may return a
value that can optionally be bound to variable (variable is not assigned the
result of expression).
The object can then run set-up code before with-block is executed and
some clean-up code is executed after the block is done, even if the block
raised an exception.
Standard Python objects such as files and locks support the context
management protocol:

with open('/etc/passwd’, 't') as f: # file automatically closed on block
exit
for line in f:
print line

with threading.Lock(): # lock automatically released on block exit
do something...

- You can write your own context managers.

- Helper functions are available in module contextlib.

In 2.5 the statement must be enabled by: from __ future__ import
with_statement. The statement is always enabled starting in Python 2.6.

raise exceptionInstance Raises an instance of a class derived from BaseException (preferred form
of raise).
raise exceptionClass [, value [, traceback]] Raises exception of given class exceptionClass with optional value value.

Arg traceback specifies a traceback object to use when printing the
exception's backtrace.

raise A raise statement without arguments re-raises the last exception raised in
the current function.

e An exception is an instance of an exception class (before 2.0, it may also be a mere string).
e Exception classes must be derived from the predefined class: Exception, e.g.:

class TextException (Exception): pass
try:
if bad:
raise TextException ()
except Exception:
print 'Oops' # This will be printed because TextException is a subclass of Exception

e When an error message is printed for an unhandled exception, the class name is printed, then a colon and a space,
and finally the instance converted to a string using the built-in function str ().

e All built-in exception classes derives from standarderror, itself derived from exception.
[PEP 352]: Exceptions can now be new-style classes, and all built-in ones are. Built-in exception hierarchy
slightly reorganized with the introduction of base class BaseException. Raising strings as exceptions is now
deprecated (warning).

Name Space Statements

Imported module files must be located in a directory listed in the Python path (sys.patn). Since 2.3, they may reside in a
zip file [e.g. sys.path.insert(o, "aZipFile.zip")].

Absolute/relative imports (since 2.5 [PEP328]):
e Feature must be enabled by: from _ future__ import absolute_import: will probably be adopted in 2.7.
e Imports are normally relative: modules are searched first in the current directory/package, and then in the builtin
modules, resulting in possible ambiguities (e.g. masking a builtin symbol).
e When the new feature is enabled:
o import x will look up for module X in sys.path first (absolute import).
0 import .x (with a dot) will still search for X in the current package first, then in builtins (relative import).
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o import ..x will search for X in the package containing the current one, etc...

Packages (>1.5): a package is a name space which maps to a directory including module(s) and the special initialization
module __init__.py (possibly empty).

Packages/directories can be nested. You address a module's symbol via [package. [package...].module.symbol.

[1.51: On Mac & Windows, the case of module file names must now match the case as used in the import statement]

Name space statements

Statement Result
import module1 [as namei] [, Imports modules. Members of module must be referred to by qualifying with [package.]
module2]* module name, e.g.:

import sys; print sys.argv
import packagel.subpackage.module
packagel.subpackage.module. foo ()

module1 renamed as namel, if supplied.
from module import namei [as | Imports names from module module in current namespace.
othernamei][, name2]*

from sys import argv; print argv
from packagel import module; module.foo ()
from packagel.module import foo; foo()

namei renamed as othernamet, if supplied.

[2.4] You can now put parentheses around the list of names in a from module import
names statement (PEP 328).

from module import * Imports all names in module, except those starting with "_". Use sparsely, beware of
name clashes!

from sys import *; print argv
from package.module import *; print x

Only legal at the top level of a module.

If module defines an __a11__ attribute, only names listed in __a11__ will be imported.
NB: "from package import *"only imports the symbols defined in the package's
__init__.py file, not those in the package's modules !

global namez1 [, namez2] Names are from global scope (usually meaning from module) rather than local (usually
meaning only in function).

E.g. in function without global statements, assuming "x" is name that hasn't been used in
function or module so far:

- Try to read from "x" -> NameError

- Try to write to "x" -> creates "x" local to function

If "x" not defined in fct, but is in module, then: - Try to read from "x", gets value from module
- Try to write to "x", creates "x" local to fct

But note "x[0]=3" starts with search for "x", will use to global "x" if no local "x".

Function Definition

def funcName ([paramList]):
suite

Creates a function object and binds it to name funcName.

paramList ::= [param [, param]*]
param ::= value | id=value | *id | **id

e Args are passed by value, so only args representing a mutable object can be modified (are inout parameters).

e Use return to return (vone) from the function, or return value to return value. Use a tuple to return more than one
value, e.g. return 1,2,3

e Keyword arguments arg=value specify a default value (evaluated at function def. time). They can only appear last
in the param list, e.g. foo (x, y=1, s='").

e Pseudo-arg *args captures a tuple of all remaining non-keyword args passed to the function, e.g. if def foo (x,

*args): ...1scalled foo (1, 2, 3),then argswill contain (2, 3).
e Pseudo-arg **kwargs captures a dictionary of all extra keyword arguments, e.g. if def foo(x, **kwargs): ... 1S
called foo (1, y=2, z=3),then kwargs will contain {'y':2, 'z':3}.if def foo(x, *args, **kwargs): ... is called foo

(1, 2, 3, y=4, z=5),then argswill contain (2, 3), and kwargs will contain ('y':4, 'z':5}
e args and kwargs are conventional names, but other names may be used as well.

*args and **kwargs can be "forwarded" (individually or together) to another function, e.g.
def fl(x, *args, **kwargs):
f2 (*args, **kwargs)

Since 2.6, **kwargs can be any mapping, not only a dict.
e See also Anonymous functions (lambdas).

Class Definition

class className [ (super_classl|, super_class2]*)]:

Page 16 of 41



Python 2.6 Quick Reference

suite

Creates a class object and assigns it name className.
suite may contain local "defs" of class methods and assignments to class attributes.

Examples:

class MyClass (classl, class2): ...
Creates a class object inheriting from both class1 and class2. Assigns new class object to name vyciass.

class MyClass:

Creates a base class object (inheriting from nothing). Assigns new class object to name myciass. Since 2.5 the equivalent
syntax class MyClass(): ... is allowed.

class MyClass (object):

Creates a new-style class (inheriting from object makes a class a new-style class -available since Python 2.2-). Assigns
new class object to name vyclass.

First arg to class instance methods (operations) is always the target instance object, called 'self' by convention.

e Special static method ___new___(cls[,...]) called when instance is created. 1st arg is a class, others are args to
__init__ (), more details here

e Special method ___init__ () is called when instance is created.
Special method ___del__ () called when no more reference to object.

e Create instance by "calling" class object, possibly with arg (thus instance=apply(aClassObject, args...) creates an
instance!)

e Before 2.2 it was not possible to subclass built-in classes like list, dict (you had to "wrap" them, using UserDict &
UserList modules); since 2.2 you can subclass them directly (see Types/Classes unification).

Example:

class ¢ (c_parent):
def _ init_ (self, name):
self.name = name
def print_name (self):
print "I'm", self.name
def call_parent (self):
c_parent.print_name (self)

instance = c('tom')
print instance.name
'tom'
instance.print_name ()
"I'm tom"

Call parent's super class by accessing parent's method directly and passing se1r explicitly (see call_parent in example
above).

Many other special methods available for implementing arithmetic operators, sequence, mapping indexing, etc...

Types / classes unification

Base types int, float, str, list, tuple, dict and rile now (2.2) behave like classes derived from base class object, and
may be subclassed:

x = int (2) # built-in cast function now a constructor for base type
y = 3 # <=> int(3) (litterals are instances of new base types)
print type(x), type(y) # int, int

assert isinstance (x, int) # replaces isinstance(x, types.IntType)
assert issubclass (int, object) # base types derive from base class 'object'.
s = "hello" # <=> str("hello")

assert isinstance (s, str)

f =2.3 # <=> float(2.3)

class MyInt (int): pass # may subclass base types

x,y = MyInt(l), MyInt("2")

print x, y, x+y # =>1,2,3

class MyList (list): pass

1 = MyList ("hello")

print 1 # ['h', 'e', '1', '1l', '0o']

New-style classes extends object. Old-style classes don't.

Documentation Strings

Modules, classes and functions may be documented by placing a string literal by itself as the first statement in the suite.
The documentation can be retrieved by getting the ' doc___ " attribute from the module, class or function.

Example:

class C:
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"A description of C"
def _ init__ (self):
"A description of the constructor"

# etc.
c.__doc__ == "A description of C".
c.__init__ . _doc__ == "A description of the constructor"
Iterators

e An iterator enumerates elements of a collection. It is an object with a single method next () returning the next
element or raising stopiteration.
You get an iterator on ob; via the new built-in function iter (obj), which calls obj.__class_ . _iter_ ().
A collection may be its own iterator by implementing both __iter_ () and next ().
Built-in collections (lists, tuples, strings, dict) implement __iter__ (); dictionaries (maps) enumerate their keys; files
enumerates their lines.
You can build a 1ist or a tup1e from an iterator, e.g. 1ist (anTterator)
Python implicitly uses iterators wherever it has to loop :
O for elt in collection:
O if elt in collection:
o when assigning tuples: x,y, z= collection

Generators

e A generator is a function that retains its state between 2 calls and produces a new value at each invocation. The
values are returned (one at a time) using the keyword yie1d, while return or raise stopiteration() are used to notify
the end of values.

e A typical use is the production of IDs, names, or serial numbers. Fancier applications like nanothreads are also
possible.

e In 2.2, the feature needs to be enabled by the statement: from _ future_ import generators (not required since
2.34)

e To use a generator: call the generator function to get a generator object, then call generator.next () to get the next
value until stopiteration is raised.

e 2.4 introduces generator expressions [PEP 289] similar to list comprehensions, except that they create a

generator that will return elements one by one, which is suitable for long sequences :
linkGenerator = (link for link in get_all links() if not link.followed)
for link in linkGenerator:
...process link...

Generator expressions must appear between parentheses.

e [PEP342] Generators before 2.5 could only produce output. Now values can be passed to generators via their
method send (value). yield is now an expression returning a value, so val = (yield i) will yield i to the caller, and
will reciprocally evaluate to the value "sent" back by the caller, or none.
Two other new generator methods allow for additional control:

O throw(type, value=None, traceback=None) is used to raise an exception inside the generator (appears as

raised by the yie1d expression).

O close() raises a new Generatorkxit exception inside the generator to terminate the iteration.

Since 2.6 Generator objects have a gi_code attribute that refers to the original code object backing the generator.

Example:

def genID (initialValue=0):
v = initialvValue
while v < initialvalue + 1000:

o

yield "ID_%05d" % v

v +=1
return # or: raise StopIteration()
generator = genID() # Create a generator
for i in range(10): # Generates 10 values

print generator.next ()

Descriptors / Attribute access

e Descriptors are objects implementing at least the first of these 3 methods representing the descriptor protocol:

O __get_ (self, obj, type=None) --> value

O __set_ (self, obj, value)

O __delete__ (self, obj)

Python now transparently uses descriptors to describe and access the attributes and methods of new-style classes
(i.e. derived from object). )
e Built-in descriptors now allow to define:

o Static methods : Use staticmethod (£) to make method r (x) static (unbound).

o Class methods: like a static but takes the Class as 1st argument => Use £ = classmethod (£) to make method
f(theClass, x) aclass method.

o Properties : A property is an instance of the new built-in type property, which implements the descriptor
protocol for attributes => Use propertyName = property (fget=None, fset=None, fdel=None, doc=None) tO
define a property inside or outside a class. Then access it as propertyName O obj.propertyName.

Since 2.6, the new decorators e¢prop.getter, @prop.setter, and eprop.deleter add functions to an existing
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property:

class C(object):
@property # (since Python 2.4)
def x(self):
return self._x

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

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

o Slots. New style classes can define a class attribute __siots__ to constrain the list of assignable attribute
names, to avoid typos (which is normally not detected by Python and leads to the creation of new attributes),
€.8. __slots__ = ('x', 'y'")

Note: According to recent discussions, the real purpose of slots seems still unclear (optimization?), and their
use should probably be discouraged.

Decorators for functions, methods & classes

e [PEP 318] A decorator D is noted ep on the line preceding the function/method it decorates :
@
def £():
and is equivalent to:
def £():
£ = D(f)
e Several decorators can be applied in cascade :
ea
@B
Qec
def £():
is equivalent to:
f = A(B(C(f)))
e A decorator is just a function taking the fct to be decorated and returns the same function or some new callable
thing.
e Decorator functions can take arguments:
ea
eB
Q@C (args)
becomes :
def £():
_deco = C(args)
f = A(B(_deco(f)))
e The decorators estaticmethod and eclassmethod replace more elegantly the equivalent declarations r =
staticmethod (£f) and,f = classmethod (f).
e [PEP 3129] Decorators may also be applied to classes:
@

class C():

is equivalent to:
class C():
C = D(C)

Misc

lambda [param list]: returnedExpr

Creates an anonymous function.
returnedExpr must be an expression, not a statement (e.g., not "if xx:...", "print xxx", etc.) and thus can't contain newlines. Used
mostly for filter(), map(), reduce() functions, and GUI callbacks.

List comprehensions

result = [expression for iteml in sequencel [if conditionl]
[for item2 in sequence2 ... for itemN in sequenceNl]

1
is equivalent to:
result = []
for iteml in sequencel:
for item2 in sequencel:
for itemN in sequenceNlN:
if (conditionl) and further conditions:

result.append (expression)

See also Generator expressions.
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Nested scopes

Since 2.2 nested scopes no longer need to be specially enabled by a from __ future__ import nested_scopes directive, and are

always used.

Built-In Functions

Built-in functions are defined in a module _buiitin__ automatically imported.

Built-In Functions

Function Result

___import__ (name], Imports module within the given context (see library reference for more details)
globals,locals[ from

list]]])

abs(x) Returns the absolute value of the number x.

all(iterable) Returns True if bool (x) is True for all values x in the iterable.

any(iterable) Returns True if bool (x) is True for any value x in the iterable.

apply(f, argsl, Calls func/method fwith arguments args and optional keywords. deprecated since 2.3, replace apply
keyumrdsD (func, args, keywords) with func (*args, **keywords) [details]

basestring() Abstract superclass of st r and unicode; can't be called or instantiated directly, but useful in:

isinstance (obj, basestring).
bin(x) Converts a number to a binary string.
bool([x]) Converts a value to a Boolean, using the standard truth testing procedure. If x is false or omitted,

returns False; otherwise returns True. bool is also a class/type, subclass of int. Class bool cannot be
subclassed further. Its only instances are False and True. See also boolean operators

buffer(object], offset],
size]])

Returns a Buffer from a slice of object, which must support the buffer call interface (string, array,
buffer). Non essential function, see [details]

bytearray(iterable)
bytearray(length)

Constructs a mutable sequence of bytes. This type supports many of the same operations available in
strs and 1ists. The latter form sets the size and initializes to all zero bytes.

bytes(object)

Constructs an 8-bit string representation of an object. Equivalent to st r for now, but this can be used
to explicitly indicate strings which should not be unicode when converting to Python 3.0 [PEP3112]

callable(x)

Returns True if x callable, else False.

chr(i)

Returns one-character string whose ASCII code is integer i.

classmethod

(function)

Returns a class method for function. A class method receives the class as implicit first argument, just
like an instance method receives the instance. To declare a class method, use this idiom:

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

Then call it on the class c. £ () or on an instance c () . £ () . The instance is ignored except for its class.
If a class method is called for a derived class, the derived class object is passed as the implied first
argument.
Since 2.4 you can alternatively use the decorator notation:
class C:
@classmethod
def f(cls, argl, arg2, ...):

cmp(x,y)

Returns negative, 0, positive if x <, ==, > to y respectively.

coerce(x,y)

Returns a tuple of the two numeric arguments converted to a common type. Non essential function,
see [details]

compile(string,
filename, kind[, flags/,
dont_inherit]])

Compiles string into a code object. filename is used in error message, can be any string. It is usually
the file from which the code was read, or e.g. '<string>" if not read from file. kind can be 'eval' if
string is a single stmt, or 'single' which prints the output of expression statements that evaluate to
something else than None, or be 'exec'. New args flags and dont_inherit concern future statements.
Since 2.6 the fct accepts keyword arguments as well as positional parameters.

complex(real[,
image])

Creates a complex object (can also be done using J or j suffix, e.g. 1+3J). Since 2.6, also accepts
strings, with or without parenthesis, e.g. complex ('1+3J') Or complex (' (1+3J)"').

delattr(obj, name)

Deletes the attribute named name of object 0bj <=> del obj.name

dict([mapping-or-

Returns a new dictionary initialized from the optional argument (or an empty dictionary if no

sequence]) argument). Argument may be a sequence (or anything iterable) of pairs (key,value).

dir([object]) Without args, returns the list of names in the current local symbol table. With a module, class or class
instance object as arg, returns the list of names in its attr. dictionary. Since 2.6 object can override the
std implementation via special method __dir__ ().

divmod(a,b) Returns tuple (a//b, a%b)

enumerate(iterable) Iterator returning pairs (index, value) of iterable, e.g. List (enumerate ('Py')) -> [(0, 'P'), (1,
'v') .

eval(s[, globals],
locals]])

Evaluates string s, representing a single python expression, in (optional) globals, locals contexts. s
must have no NUL's or newlines. s can also be a code object. locals can be any mapping type, not only
aregular Python dict.

Example:

x = 1; assert eval('x + 1') == 2

(To execute statements rather than a single expression, use Python statement exec or built-in function

execfile)

execfile(file[, globals

Executes a file without creating a new module, unlike import. locals can be any mapping type, not
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[Llocals]]) only a regular Python dict.

file(filename[,mode Opens a file and returns a new file object. Alias for open.

[,bufsizell)

filter Constructs a list from those elements of sequence for which function returns true. function takes one

(function,sequence)

parameter.

float(x)

Converts a number or a string to floating point. Since 2.6, x can be one of the strings 'nan', '+inf', or
'—inf' to represent respectively IEEE 754 Not A Number, positive and negative infinity. Use module
math fets isnan () and isinf () to check for NAN or infinity.

format(valuel, Formats an object with the given specification (default ") by calling its __format__ method.
format_spec])
frozenset([iterable]) Returns a frozenset (immutable set) object whose (immutable) elements are taken from iterable, or

empty by default. See also Sets.

getattr(object,name

Gets attribute called name from object, e.g. getattr(x, 'f') <=> x.f). If not found, raises AttributeError

[,default])) or returns default if specified.

globals() Returns a dictionary containing the current global variables.

hasattr(object, name) Returns true if object has an attribute called name.

hash(object) Returns the hash value of the object (if it has one).

help([object]) Invokes the built-in help system. No argument -> interactive help; if object is a string (name of a
module, function, class, method, keyword, or documentation topic), a help page is printed on the
console; otherwise a help page on object is generated.

hex(x) Converts a number x to a hexadecimal string.

id(object) Returns a unique integer identifier for object. Since 2.5 always returns non-negative numbers.

input([prompt]) Prints prompt if given. Reads input and evaluates it. Uses line editing / history if module read1ine

available.

int(x[, base])

Converts a number or a string to a plain integer. Optional base parameter specifies base from which to
convert string values.

intern(aString) Enters aString in the table of interned strings and returns the string. Since 2.3, interned strings are no
longer 'immortal' (never garbage collected), see [details]

isinstance(obyj, Returns true if obj is an instance of class classInfo or an object of type classInfo (classInfo may also

classInfo) be a tuple of classes or types). If issubclass (a,B) then isinstance (x,A) => isinstance (x,B)

issubclass(classi, Returns true if classi is derived from class2 (or if class1 is class2).

class2)

iter(obj[,sentinel]) Returns an iterator on obj. If sentinel is absent, obj must be a collection implementing either
__iter_ () or__getitem__().If sentinel is given, obj will be called with no arg; if the value
returned is equal to sentinel, stopTteration will be raised, otherwise the value will be returned. See
Iterators.

len(oby) Returns the length (the number of items) of an object (sequence, dictionary, or instance of class
implementing __len_ ).

list([seq]) Creates an empty list or a list with same elements as seq. seq may be a sequence, a container that
supports iteration, or an iterator object. If seq is already a list, returns a copy of it.

locals() Returns a dictionary containing current local variables.

long(x[, base])

Converts a number or a string to a long integer. Optional base parameter specifies the base from
which to convert string values.

map(function, sequence
[, sequence, ...])

Returns a list of the results of applying function to each item from sequence(s). If more than one
sequence is given, the function is called with an argument list consisting of the corresponding item of
each sequence, substituting None for missing values when not all sequences have the same length. If
function is None, returns a list of the items of the sequence (or a list of tuples if more than one
sequence). => You might also consider using list comprehensions instead of map().

max(iterablel, With a single argument iterable, returns the largest item of a non-empty iterable (such as a string,

key=func]) tuple or list). With more than one argument, returns the largest of the arguments. The optional key

max(v1, v2, ...[, arg is a function that takes a single argument and is called for every value in the list.

key=func])

min(iterable[, With a single argument iterable, returns the smallest item of a non-empty iterable (such as a string,

key=func]) tuple or list). With more than one argument, returns the smallest of the arguments. The optional key

min(v1, v2, ...[, arg is a function that takes a single argument and is called for every value in the list.

key=func])

next(iterator|, Returns the next item from iterator. If iterator exhausted, returns default if specified, or raises

default]) StopIteration otherwise.

object() Returns a new featureless object. object is the base class for all new style classes, its methods are
common to all instances of new style classes.

oct(x) Converts a number to an octal string.

open(filename [,
mode="r'", [bufsize]])

Returns a new file object. See also alias file(). Use codecs .open () instead to open an encoded file
and provide transparent encoding / decoding.

e filename is the file name to be opened

e mode indicates how the file is to be opened:
'r' for reading
'w' for writing (truncating an existing file)
'a’ opens it for appending
'+' (appended to any of the previous modes) open the file for updating (note that
'w+'truncates the file)
'b' (appended to any of the previous modes) open the file in binary mode

o 'U' (or 'rU") open the file for reading in Universal Newline mode: all variants of EOL
(CR, LF, CR+LF) will be translated to a single LF ('\n").
e bufsize is o for unbuffered, 1 for line buffered, negative or omitted for system default, >1 for a
buffer of (about) the given size.

00O

o

ord(c) Returns integer ASCII value of ¢ (a string of len 1). Works with Unicode char.
pow(x, y [, z]) Returns x to power y [modulo z]. See also ** operator.
property([fget[, fset, Returns a property attribute for new-style classes (classes deriving from object). fget, fset, and fdel
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are functions to get the property value, set the property value, and delete the property, respectively.
Typical use:
class C(object):

def _ _init_ (self): self._ x = None

def getx(self): return self.__x
_ %

def setx(self, value): self. = value
def delx(self): del self._ x
x = property(getx, setx, delx, "I'm the 'x' property.")

print(*args[, sep=""1[,
end="\n"l[,
file=sys.stdout])

When __ future__.print_function is active, the print statement is replaced by this function
[PEP3105]. Each item in args is printed to file with sep as the delimiter, and finally followed by end.

Each of these statements:

print 'foo', 42

'foo', 42,

print >> sys.stderr 'warning'

can now be written in this functional form:
print ('foo', 42)

42, end='")

print ('warning',

print

print ('foo',
file=sys.stderr)

range([start,] end [,
step])

Returns list of ints from >= start and < end.
With 1 arg, list from o..arg-1

With 2 args, list from start..end-1

With 3 args, list from start up to end by step

raw_input([prompt])

Prints prompt if given, then reads string from std input (no trailing \n). See also input().

reduce(f, list [, init])

Applies the binary function fto the items of list so as to reduce the list to a single value. If init is given,
it is "prepended" to list.

reload(module) Re-parses and re-initializes an already imported module. Useful in interactive mode, if you want to
reload a module after fixing it. If module was syntactically correct but had an error in initialization,
must import it one more time before calling reload().

repr(object) Returns a string containing a printable and if possible evaluable representation of an object. <=>

*object " (using backquotes). Class redefinable (__repr_ ). See also str()

round(x, n=0)

Returns the floating point value x rounded to n digits after the decimal point.

set([iterable])

Returns a set object whose elements are taken from iterable, or empty by default. See also Sets.

setattr(object, name,
value)

This is the counterpart of getattr().setattr(o, 'foobar’, 3) <=> o.foobar = 3. Creates attribute if it
doesn't exist!

slice([start,] stopl,
step])

Returns a slice object representing a range, with R/O attributes: start, stop, step.

sorted(iterable[, cmpl,
keyl, reverselll)

Returns a new sorted list from the items in iterable. This contrasts with 1ist.sort () that sorts lists
in place and doesn't apply to immutable sequences like strings or tuples. See sequences.sort method.

staticmethod Returns a static method for function. A static method does not receive an implicit first argument. To
(function) declare a static method, use this idiom:
class C:
def f(argl, arg2, ...):
f = staticmethod (f)
Then call it on the class c. £ () or on an instance c () . £ () . The instance is ignored except for its class.
Since 2.4 you can alternatively use the decorator notation:
class C:
@staticmethod
def f(argl, arg2, DT
str(object) Returns a string containing a nicely printable representation of an object. Class overridable (__str__ ).
See also repr().
sum(iterablel, Returns the sum of a sequence of numbers (not strings), plus the value of parameter. Returns start
start=0]) when the sequence is empty.

super( typel[, object-or-
type])

Returns the superclass of type. If the second argument is omitted the super object returned is
unbound. If the second argument is an object, isinstance (obj, type) must be true. If the second
argument is a type, issubclass (type2, type) must be true. Typical use:

class C(B):
def meth(self, arg):
super (C, self) .meth(arg)
tuple([seq]) Creates an empty tuple or a tuple with same elements as seq. seq may be a sequence, a container that
supports iteration, or an iterator object. If seq is already a tuple, returns itself (not a copy).
type(obj) Returns a type object [see module types] representing the type of obj. Example: import types if type(x)
== types.StringType: print 'It is a string'. NB: it is better to use instead: if isinstance(x,
types.StringType)...
unichr(code) Returns a unicode string 1 char long with given code.
unicode(stringl, Creates a Unicode string from a 8-bit string, using the given encoding name and error treatment

encodingl,error]]])

('strict’, 'ignore',or 'replace'}. For objects which provide a__unicode__ () method, it will call this
method without arguments to create a Unicode string.

vars([object])

Without arguments, returns a dictionary corresponding to the current local symbol table. With a
module, class or class instance object as argument, returns a dictionary corresponding to the object's
symbol table. Useful with the "%" string formatting operator.

xrange(start [, end [,
step]])

Like range(), but doesn't actually store entire list all at once. Good to use in "for" loops when there is a
big range and little memory.

zip(seqi[, seqz2,...])

[No, that's not a compression tool! For that, see module zipfile] Returns a list of tuples where each
tuple contains the nth element of each of the argument sequences. Since 2.4 returns an empty list if
called with no arguments (was raising TypeError before).
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