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>>> sorted([5, 2, 3, 1, 4])
[1, 2, 3, 4, 5]
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>>> a = [5, 2, 3, 1, 4]
>>> a.sort ()

>>> a

[1, 2, 3, 4, 5]
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>>> sorted({1l:
(L, 2, 3, 4, 5]

'D', 2: 'B', 3: 'B', 4: 'E', 5: 'A'})
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The 1ist.sort () method and the functions sorted (), min (), max (), heapg.nsmallest ()
have a key parameter to specify a function (or other callable) to be called on each list element prior to

nlargest ()
making comparisons.

For example, here’s a case-insensitive string comparison using str.casefold():

, and heapq.

>>> sorted("This is a test string from Andrew".split (), key=str.casefold)
['a', 'Andrew', 'from', 'is', 'string', 'test', 'This']
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>>> student_tuples = [
('john', 'A', 15),

12),

10),

('"jane', 'B',
('dave', 'B',
]
>>> sorted(student_tuples,
[('dave', 'B', 10),

key=lambda student:
12), ('

student [2])

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

key=lambda student:
12), ('

student.age)

("jane', 'B', john', 'A', 15)]
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>>> from operator import itemgetter, attrgetter

>>> sorted(student_tuples, 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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>>> from functools import partial
>>> from unicodedata import normalize

>>> names = 'Zo& Abjern Nafiez Elana Zeke Abe Nubia Eloise'.split ()

>>> sorted(names, key=partial (normalize, 'NED'))
['Abe', 'Abj@rn', 'Eloise', 'Elana', 'Nubia', 'Nufez', 'Zeke', 'Zo&']

>>> sorted(names, key=partial (normalize, 'NEC'))

['Abe', 'Eloise', 'Nubia', 'Nudez', 'Zeke',K 'Zoé&', 'Abj@rn', 'Elana’']
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>>> sorted(student_tuples, key=itemgetter(2), reverse=True)
[("john', 'A', 15), ('jane', 'B', 12), ('dave', 'B', 10)]

>>> sorted(student_objects, key=attrgetter('age'), 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')) # fﬁ%ﬁf%ﬁ%ﬂi@?% (ﬁk ) %J?%#F?
>>> sorted (s, key=attrgetter('grade'), reverse=True) # %E%%kk%?%é ( b?) #)?
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)

MG R R AL, IR — 28 B I O AR MU 1 A B HE Y -


https://en.wikipedia.org/wiki/Arity
https://en.wikipedia.org/wiki/Sorting_algorithm#Stability

>>> 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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>>> decorated = [(student.grade, i, student) for i, student in enumerate (student_objects) ]
>>> decorated.sort ()

>>> [student for grade, i, student in decorated] # ﬂlﬁ%iﬁi

[('"john', 'A', 15), ('jane', 'B', 12), ('dave', 'B', 10)]
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8 Strategies For Unorderable Types and Values

A number of type and value issues can arise when sorting. Here are some strategies that can help:

« Convert non-comparable input types to strings prior to sorting:


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

>>> data = ['twelve', '11', 10]
>>> sorted (map(str, data))
['10', '11', 'twelve']

This is needed because most cross-type comparisons raise a TypeError.

« Remove special values prior to sorting:

>>> from math import isnan

>>> from itertools import filterfalse
>>> data = [3.3, float('man'), 1.1, 2.2]
>>> sorted(filterfalse(isnan, data))
[1.1, 2.2, 3.3]

This is needed because the IEEE-754 standard specifies that, "Every NaN shall compare unordered with everything,

including itself.”

Likewise, None can be stripped from datasets as well:

>>> data = [3.3, None, 1.1, 2.2]
>>> sorted(x for x in data if x is not None)
[1.1, 2.2, 3.3]

This is needed because None is not comparable to other types.

« Convert mapping types into sorted item lists before sorting:

>>> data = [{'a': 1}, {'b': 2}]
>>> sorted(data, key=lambda d: sorted(d.items()))
[{'a': 1}, {'b': 2}]

This is needed because dict-to-dict comparisons raise a TypeError.

« Convert set types into sorted lists before sorting:

>>> data = [{'a', 'b', 'c'}, {'b', 'c', 'd'}]
>>> sorted (map (sorted, data))
[['a', 'o', 'c'l, ['b', 'c', 'd']l]

This is needed because the elements contained in set types do not have a deterministic order. For example,

list({'a', 'b'}) may produceeither ['a', 'b'lor ['b', 'a'l.
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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)]
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https://en.wikipedia.org/wiki/IEEE_754

>>> Student.__ 1t = lambda self, other: self.age < other.age
>>> sorted(student_objects)
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)

Ak, HHER < _ ) RBEB AT AR A gt () (S object.__1t_ () T
ﬁiﬁﬁa&ﬂ#ﬁm’ﬁ&lv) ﬁﬂﬁa‘n% PEPS@»&;@W?%E’Jﬂﬁ‘t%&ﬁ{i total_ordering () ZE/fi
PRV S A AT 55 A S

o BRI T B E RO T B X R o SRR EGE W] AT ANIBE IR BIAn, AnReE A NS A
T AT DAGE B AT TR B ) 2 A 44 1 A THE

>>> students = ['dave', 'john', 'jane']

>>> newgrades = {'john': 'F', 'Jjane':'A', 'dave': 'C'}
>>> sorted(students, key=newgrades._ getitem )
['jane', 'dave', 'Jjohn']
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