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This module provides access to some variables used or maintained by the 

interpreter and to functions that interact strongly with the interpreter. It is 

always available. 

sys.argv 

The list of command line arguments passed to a Python script.  argv[0] is 

the script name (it is operating system dependent whether this is a full 

pathname or not). If the command was executed using the  -c command 

line option to the interpreter,  argv[0] is set to the string '-c'. If no script 

name was passed to the Python interpreter,  argv[0] is the empty string. 

To loop over the standard input, or the list of files given on the command 

line, see the fileinput module. 

sys.byteorder 

An indicator of the native byte order. This will have the value  'big' on 

big-endian (most-significant byte first) platforms, and 'little' on little-

endian (least-significant byte first) platforms. 

New in version 2.0. 

sys.builtin_module_names 

A tuple of strings giving the names of all modules that are compiled into 

this Python interpreter. (This information is not available in any other way 

— modules.keys() only lists the imported modules.)  

sys.call_tracing(func, args) 

Call func(*args), while tracing is enabled. The tracing state is saved, 

and restored afterwards. This is intended to be cal led from a debugger 

from a checkpoint, to recursively debug some other code.  

sys.copyright 

A string containing the copyright pertaining to the Python interpreter.  

sys._clear_type_cache() 

Clear the internal type cache. The type cache is used to speed up 

attribute and method lookups. Use the function only to drop unnecessary 

references during reference leak debugging.  

This function should be used for internal and specialized purposes only.  

https://docs.python.org/2/library/index.html
https://docs.python.org/2/library/sys.html#module-sys
https://docs.python.org/2/using/cmdline.html#cmdoption-c
https://docs.python.org/2/library/fileinput.html#module-fileinput
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Assignment statements in Python do not copy objects, they create 

bindings between a target and an object. For collections that are mutable 

or contain mutable items, a copy is sometimes needed so one can change 

one copy without changing the other. This module provides generic 

shallow and deep copy operations (explained below). 

Interface summary: 

copy.copy(x) 

Return a shallow copy of x. 

copy.deepcopy(x) 

Return a deep copy of x. 

exception copy.error 

Raised for module specific errors.  

The difference between shallow and deep copying is only relevant for 

compound objects (objects that contain other objects, like lists or class 

instances): 

A shallow copy constructs a new compound object and then (to the extent 

possible) inserts references into it to the objects found in the original.  

A deep copy constructs a new compound object and then, recursively, 

inserts copies into it of the objects found in the original.  

 

This module implements specialized container datatypes providing 

alternatives to Python’s general purpose built-in 

containers, dict, list, set, and tuple. 

namedtuple()  

factory function for creating tuple subclasses 

with named fields 

New in version 

2.6. 

deque  

list-like container with fast appends and pops on 

either end 

New in version 

2.4. 

Counter  dict subclass for counting hashable objects 
New in version 

2.7. 

https://docs.python.org/2/library/copy.html#module-copy
https://docs.python.org/2/library/collections.html#module-collections
https://docs.python.org/2/library/stdtypes.html#dict
https://docs.python.org/2/library/stdtypes.html#set
https://docs.python.org/2/library/functions.html#tuple
https://docs.python.org/2/library/collections.html#collections.namedtuple
https://docs.python.org/2/library/collections.html#collections.deque
https://docs.python.org/2/library/collections.html#collections.Counter
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OrderedDict  

dict subclass that remembers the order entries 

were added 

New in version 

2.7. 

defaultdict  

dict subclass that calls a factory function to 

supply missing values 

New in version 

2.5. 

 

In addition to the concrete container classes, the collections module 

provides abstract base classes that can be used to test whether a class 

provides a particular interface, for example, whether it is hashable or a 

mapping. 

Counter  objects 

A counter tool is provided to support convenient and rapid tallies. For 

example: 

>>> # Tally occurrences of words in a list 

>>> cnt = Counter() 

>>> for word in ['red', 'blue', 'red', 'green', 'blue', 'blue']: 

...     cnt[word] += 1 

>>> cnt 

Counter({'blue': 3, 'red': 2, 'green': 1}) 

 

>>> # Find the ten most common words in Hamlet 

>>> import re 

>>> words = re.findall(r'\w+', open('hamlet.txt').read().lower()) 

>>> Counter(words).most_common(10) 

[('the', 1143), ('and', 966), ('to', 762), ('of', 669), ('i', 

631), 

 ('you', 554),  ('a', 546), ('my', 514), ('hamlet', 471), ('in', 

451)] 

 

 

This module provides support for maintaining a list in sorted order without 

having to sort the list after each insertion. For long lists of items with 

expensive comparison operations, this can be an improvement over the  

more common approach. The module is called bisect because it uses a 

basic bisection algorithm to do its work. The source code may be most 

useful as a working example of the algorithm (the boundary conditions are 

already right!). 

https://docs.python.org/2/library/collections.html#collections.OrderedDict
https://docs.python.org/2/library/collections.html#collections.defaultdict
https://docs.python.org/2/library/collections.html#collections-abstract-base-classes
https://docs.python.org/2/library/collections.html#collections.Counter
https://docs.python.org/2/library/bisect.html#module-bisect
https://docs.python.org/2/library/bisect.html#module-bisect
https://docs.python.org/2/library/bisect.html#module-bisect
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The following functions are provided: 

bisect.bisect_left(a, x, lo=0, hi=len(a)) 

Locate the insertion point for x in a to maintain sorted order. The 

parameters lo and hi may be used to specify a subset of the list which 

should be considered; by default the entire list is used. If  x is already 

present in a, the insertion point will be before (to the left of) any existing 

entries. The return value is suitable for use as the first parameter 

to list.insert() assuming that a is already sorted. 

The returned insertion point i partitions the array a into two halves so 

that all(val < x for val in a[lo:i]) for the left side 

and all(val >= x for val in a[i:hi]) for the right side. 

bisect.bisect_right(a, x, lo=0, hi=len(a)) 

bisect.bisect(a, x, lo=0, hi=len(a)) 

Similar to bisect_left(), but returns an insertion point which comes 

after (to the right of) any existing entries of  x in a. 

The returned insertion point i partitions the array a into two halves so 

that all(val <= x for val in a[lo:i]) for the left side 

and all(val > x for val in a[i:hi]) for the right side. 

bisect.insort_left(a, x, lo=0, hi=len(a)) 

Insert x in a in sorted order. This is equivalent 

to a.insert(bisect.bisect_left(a, x, lo, hi), x) assuming 

that a is already sorted. Keep in mind that the O(log n) search is 

dominated by the slow O(n) insertion step.  

bisect.insort_right(a, x, lo=0, hi=len(a)) 

bisect.insort(a, x, lo=0, hi=len(a)) 

Similar to insort_left(), but inserting x in a after any existing entries 

of x. 

 

This module provides an implementation of the heap queue algorithm, also 

known as the priority queue algorithm. 

Heaps are binary trees for which every parent node has a value less than 

or equal to any of its children. This implementation uses arrays for 

which heap[k] <= heap[2*k+1] and heap[k] <= heap[2*k+2] for 

all k, counting elements from zero. For the sake of comparison, non-

https://docs.python.org/2/library/bisect.html#bisect.bisect_left
https://docs.python.org/2/library/bisect.html#bisect.insort_left
https://docs.python.org/2/library/heapq.html#module-heapq
https://docs.python.org/2/library/heapq.html#module-heapq
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existing elements are considered to be infinite. The interesting property of 

a heap is that its smallest element is always the root,  heap[0]. 

The API below differs from textbook heap algorithms in two aspects: (a) 

We use zero-based indexing. This makes the relationship between the 

index for a node and the indexes for its children slightly less obvious, but 

is more suitable since Python uses zero-based indexing. (b) Our pop 

method returns the smallest item, not the largest (called a “min heap” in 

textbooks; a “max heap” is more common in texts because of its suitability 

for in-place sorting). 

These two make it possible to view the heap as a regular Python list 

without surprises: heap[0] is the smallest item, 

and heap.sort() maintains the heap invariant! 

To create a heap, use a list initialized to [], or you can transform a 

populated list into a heap via function heapify(). 

The following functions are provided:  

heapq.heappush(heap, item) 

Push the value item onto the heap, maintaining the heap invariant.  

heapq.heappop(heap) 

Pop and return the smallest item from the heap, maintaining the heap 

invariant. If the heap is empty, IndexError is raised. To access the 

smallest item without popping it, use heap[0]. 

heapq.heappushpop(heap, item) 

Push item on the heap, then pop and return the smallest item from 

the heap. The combined action runs more efficiently 

than heappush() followed by a separate call to heappop(). 

The module defines a mixin, DictMixin, defining all dictionary methods 

for classes that already have a minimum mapping interface. This greatly 

simplifies writing classes that need to be substitutable for dictionaries 

(such as the shelve module). 

This module also defines a class, UserDict, that acts as a wrapper 

around dictionary objects. The need for this class has been largely 

supplanted by the ability to subclass directly from dict (a feature that 

became available starting with Python version 2.2). Prior to the 

introduction of dict, the UserDict class was used to create dictionary-

https://docs.python.org/2/library/heapq.html#heapq.heapify
https://docs.python.org/2/library/exceptions.html#exceptions.IndexError
https://docs.python.org/2/library/heapq.html#heapq.heappush
https://docs.python.org/2/library/heapq.html#heapq.heappop
https://docs.python.org/2/library/userdict.html#module-UserDict
https://docs.python.org/2/library/userdict.html#module-UserDict
https://docs.python.org/2/library/userdict.html#UserDict.DictMixin
https://docs.python.org/2/library/userdict.html#UserDict.UserDict
https://docs.python.org/2/library/stdtypes.html#dict
https://docs.python.org/2/library/stdtypes.html#dict
https://docs.python.org/2/library/userdict.html#UserDict.UserDict
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like sub-classes that obtained new behaviors by overriding existing 

methods or adding new ones. 

The UserDict module defines the UserDict class and DictMixin: 

class UserDict.UserDict([initialdata]) 

Class that simulates a dictionary. The instance’s contents are kept in a 

regular dictionary, which is accessible via the data attribute 

of UserDict instances. If initialdata is provided, data is initialized with its 

contents; note that a reference to initialdata will not be kept, allowing it be 

used for other purposes. 

Note 

  

For backward compatibility, instances of  UserDict are not iterable. 

class UserDict.IterableUserDict([initialdata]) 

Subclass of UserDict that supports direct iteration 

(e.g. for key in myDict). 

In addition to supporting the methods and operations of mappings (see 

section Mapping Types — 

dict), UserDict and IterableUserDict instances provide the following 

attribute: 

IterableUserDict.data 

A real dictionary used to store the contents of the  UserDict class. 

class UserDict.DictMixin 

Mixin defining all dictionary methods for classes that already have a 

minimum dictionary interface 

including __getitem__(), __setitem__(), __delitem__(), 

and keys(). 

This mixin should be used as a superclass. Adding each of the above 

methods adds progressively more functionality. For instance, defining all 

but __delitem__() will preclude only pop() and popitem() from the full 

interface. 

In addition to the four base methods, progressively more efficiency comes 

with defining __contains__(), __iter__(), and iteritems(). 

Since the mixin has no knowledge of the subclass constructor, it does not 

define __init__() or copy(). 

https://docs.python.org/2/library/userdict.html#module-UserDict
https://docs.python.org/2/library/userdict.html#UserDict.UserDict
https://docs.python.org/2/library/userdict.html#UserDict.DictMixin
https://docs.python.org/2/library/userdict.html#UserDict.UserDict
https://docs.python.org/2/library/userdict.html#UserDict.UserDict
https://docs.python.org/2/library/userdict.html#UserDict.UserDict
https://docs.python.org/2/library/stdtypes.html#typesmapping
https://docs.python.org/2/library/stdtypes.html#typesmapping
https://docs.python.org/2/library/userdict.html#UserDict.UserDict
https://docs.python.org/2/library/userdict.html#UserDict.IterableUserDict
https://docs.python.org/2/library/userdict.html#UserDict.UserDict
https://docs.python.org/2/reference/datamodel.html#object.__getitem__
https://docs.python.org/2/reference/datamodel.html#object.__setitem__
https://docs.python.org/2/reference/datamodel.html#object.__delitem__
https://docs.python.org/2/reference/datamodel.html#object.__delitem__
https://docs.python.org/2/reference/datamodel.html#object.__contains__
https://docs.python.org/2/reference/datamodel.html#object.__iter__
https://docs.python.org/2/reference/datamodel.html#object.__init__
https://docs.python.org/2/library/copy.html#module-copy
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Starting with Python version 2.6, it is recommended to 

use collections.MutableMapping  instead of DictMixin. 

Note that DictMixin does not implement the viewkeys(), viewvalues(), 

or viewitems() methods. 

optparse is a more convenient, flexible, and powerful library for parsing 

command-line options than the old getopt module. optparse uses a 

more declarative style of command-line parsing: you create an instance 

of OptionParser, populate it with options, and parse the command 

line. optparse allows users to specify options in the conventional 

GNU/POSIX syntax, and additionally generates usage and help messages 

for you. 

Here’s an example of using  optparse in a simple script:  

from optparse import OptionParser 

... 

parser = OptionParser() 

parser.add_option("-f", "--file", dest="filename", 

                  help="write report to FILE", metavar="FILE") 

parser.add_option("-q", "--quiet", 

                  action="store_false", dest="verbose", 

default=True, 

                  help="don't print status messages to stdout") 

 

(options, args) = parser.parse_args() 

 

This module implements a number of iterator building blocks inspired by 

constructs from APL, Haskell, and SML. Each has been recast in a form 

suitable for Python. 

The module standardizes a core set of fast, memory efficient tools that are 

useful by themselves or in combination. Together, they form an “iterator 

algebra” making it possible to construct specialized tools succinctly and 

efficiently in pure Python. 

https://docs.python.org/2/library/collections.html#collections.MutableMapping
https://docs.python.org/2/library/userdict.html#UserDict.DictMixin
https://docs.python.org/2/library/stdtypes.html#dict.viewkeys
https://docs.python.org/2/library/stdtypes.html#dict.viewvalues
https://docs.python.org/2/library/stdtypes.html#dict.viewitems
https://docs.python.org/2/library/optparse.html#module-optparse
https://docs.python.org/2/library/optparse.html#module-optparse
https://docs.python.org/2/library/getopt.html#module-getopt
https://docs.python.org/2/library/optparse.html#module-optparse
https://docs.python.org/2/library/optparse.html#optparse.OptionParser
https://docs.python.org/2/library/optparse.html#module-optparse
https://docs.python.org/2/library/optparse.html#module-optparse
https://docs.python.org/2/library/itertools.html#module-itertools
https://docs.python.org/2/glossary.html#term-iterator
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For instance, SML provides a tabulation tool: tabulate(f) which 

produces a sequence f(0), f(1), .... The same effect can be 

achieved in Python by combining imap() and count() to 

form imap(f, count()). 

These tools and their built-in counterparts also work well with the high-

speed functions in the operator module. For example, the multiplication 

operator can be mapped across two vectors to form an efficient dot -

product: sum(imap(operator.mul, vector1, vector2)). 

Infinite Iterators:  

Iterator Arguments Results Example 

count()  start, [step] start, start+step, start+2*step,  … 
count(10) --

> 10 11 12 13 14 ... 

cycle()  p p0, p1, … plast, p0, p1, …  
cycle('ABCD') --

> A B C D A B C D ...  

repeat()  elem [,n] 
elem, elem, elem, … endlessly or 

up to n times 
repeat(10, 3) --> 10 10 10  

 

https://docs.python.org/2/library/itertools.html#itertools.imap
https://docs.python.org/2/library/itertools.html#itertools.count
https://docs.python.org/2/library/operator.html#module-operator
https://docs.python.org/2/library/itertools.html#itertools.count
https://docs.python.org/2/library/itertools.html#itertools.cycle
https://docs.python.org/2/library/itertools.html#itertools.repeat

