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A simple ascending sort is very easy: just call the sorted () function. It returns a new sorted list:

>>> sorted([5, 2, 3, 1, 41)
(1, 2, 3, 4, 5]

list.sort () WA EE AT S5
7 vone & YA Th, YA
oreh, ol ol obzh o] & &SI oh.

A5UTH H2EE AR AA AU (2
Z sorted( EE]- g Ag gch- kX gk A

J]-U_V‘i



T e A2 list.sort () WA EZF | 2Eof AT Zo At AY Ut o9} 2], sorted() T4+
EEoHYES W }E%MD}

>>> sorted({1: 'D', 2: 'B', 3: 'B', 4: 'E', 5: 'A'})
(1, 2, 3, 4, 5]
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>>> sorted("This is a test string from Andrew".split (), key=str.lower)
['a', 'Andrew', 'from', 'is', 'string', 'test', 'This']
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>>> student_tuples = [
('john', 'A', 15),
('jane', 'B', 12),
('dave', 'B', 10),
]
>>> sorted(student_tuples, key=lambda student: student[2]) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

22 7IMe] ol e AEHRES Ze AA A E IS A& Eol:

>>> class Student:
def _ init_ (self, name, grade, age):
self.name = name

self.grade = grade
self.age = age
def _ repr_ (self):
return repr((self.name, self.grade, self.age))

>>> student_objects = [
Student ('john', 'A', 15),
Student (' jane', 'B', 12),
Student ('dave', 'B', 10),
]
>>> sorted(student_objects, key=lambda student: student.age) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]
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>>> from operator import itemgetter,

>>> sorted(student_tuples,

attrgetter

key=itemgetter (2))

[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

>>> sorted(student_objects, key=attrgetter ('age'))

[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]
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>>> sorted(student_tuples, key=itemgetter(1,2))
[("john', 'A', 15), ('dave', 'B', 10), ('jane', 'B', 12)]
>>> sorted(student_objects, key=attrgetter('grade', 'age'))
[("john', 'A', 15), ('dave', 'B', 10), ('jane', 'B', 12)]
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>>> sorted(student_tuples,

[('john', 'A', 15), ('jane', 'B',

>>> sorted(student_objects,

key=itemgetter(2),

key=attrgetter('age'),

reverse=True)

12), ('dave', 'B', 10)]

reverse=True)

[('john', 'A', 15), ('jane', 'B', 12), ('dave', 'B', 10)]
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>>> data = [('red', 1), ('blue', 1), ('red', 2), ('blue', 2)]
>>> sorted(data, key=itemgetter (0))
[("blue', 1), ('blue', 2), ('red', 1), ('red', 2)]
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>>> s = sorted(student_objects, key=attrgetter('age')) # sort on secondary key
>>> sorted(s, key=attrgetter('grade'), reverse=True) # now sort on primary.
—key, descending
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]



https://en.wikipedia.org/wiki/Sorting_algorithm#Stability
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>>> def multisort (xs, specs):
for key, reverse in reversed(specs) :
xs.sort (key=attrgetter (key), reverse=reverse)
return xs

>>> multisort (list (student_objects), (('grade', True), ('age', False)))
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]
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6 Decorate-Sort-Undecorate
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>>> decorated = [ (student.grade, i, student) for i, student in enumerate (student_
—objects) ]
>>> decorated.sort ()
>>> [student for grade, i, student in decorated] # undecorate
[("john', 'A', 15), ('jane', 'B', 12), ('dave', 'B', 10)]
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7 Comparison Functions

Unlike key functions that return an absolute value for sorting, a comparison function computes the relative ordering
for two inputs.

For example, a balance scale compares two samples giving a relative ordering: lighter, equal, or heavier. Likewise, a
comparison function such as cmp (a, b) will return a negative value for less-than, zero if the inputs are equal, or
a positive value for greater-than.

It is common to encounter comparison functions when translating algorithms from other languages. Also, some
libraries provide comparison functions as part of their API. For example, 1ocale.strcoll () is a comparison
function.

To accommodate those situations, Python provides functools.cmp_to_key to wrap the comparison function
to make it usable as a key function:


https://en.wikipedia.org/wiki/Timsort
https://en.wikipedia.org/wiki/Schwartzian_transform
https://upload.wikimedia.org/wikipedia/commons/1/17/Balance_à_tabac_1850.JPG

[sorted(words, key=cmp_to_key (strcoll)) # locale—aware sort order

8 Odds and Ends

« For locale aware sorting, use locale.strxfrm() for a key function or locale.strcoll () for a
comparison function. This is necessary because “alphabetical” sort orderings can vary across cultures even if
the underlying alphabet is the same.
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>>> data = [('red', 1), ('blue', 1), ('red', 2), ('blue', 2)]
>>> standard_way = sorted(data, key=itemgetter (0), reverse=True)
>>> double_reversed = list (reversed(sorted(reversed(data), key=itemgetter(0))))
>>> assert standard_way == double_reversed
>>> standard_way
[('"red', 1), ('red', 2), ('blue', 1), ('blue', 2)]

« The sort routines use < when making comparisons between two objects. So, it is easy to add a standard sort

order to a class by definingan __1t__ () method:

>>> Student._ 1t = lambda self, other: self.age < other.age

>>> sorted(student_objects)

[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

However, note that < can fall back tousing __gt__ () if __1t__ () is not implemented (see object .
_ 1t 0O)
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>>> students = ['dave', 'john', 'jane']
>>> newgrades = {'john': 'F', 'jane':'A', 'dave': 'C'}
>>> sorted(students, key=newgrades.__getitem_ )

["jane', 'dave', 'john']
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