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Andrew Dalke F1 Raymond Hettinger

Python {1 £ 1) 4 — B BV 1 1ist.sort () Jriknl PAJEHE (in-place) HEJ¥ #% #3 51), oA — i [E) g 1y
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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]

B—H2ZERE 1ist.sort () HIEHAEFRLERS) L, 1M sorted ) A DAEZATAT AT B4

>>> sorted({1: 'D', 2: 'B', 3: 'B', 4: 'E', 5: 'A'})
[1, 2, 3, 4, 5]

2 #F (key functions)

The 1ist.sort () method and the functions sorted (), min (), max (), heapqg.nsmallest (), and heapq.
nlargest () have a key parameter to specify a function (or other callable) to be called on each list element prior to
making comparisons.

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

>>> 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),
('"jane', 'B', 12),
('dave', 'B', 10),
o 1
>>> sorted(student_tuples, key=lambda student: student[2]) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('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),
.1
>>> 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, 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)]

operator A1 KA AFF L EIHER, BIAISEH grade HEFF T age HET:

>>> 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& Abjprn Nufiez Elana Zeke Abe Nubia Eloise'.split ()

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

>>> sorted(names, key=partial (normalize, 'NEC'))
['Abe', 'Eloise', 'Nubia', 'Nuiez', 'Zeke',K 'Zoé&', 'Abjzrn', 'Elana']

4 FF & E]
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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)

T DAYE B0 W R BEES 2 Dlue, T EHERARKMIER, Bl (‘blue', 1) fA#EFE ('blue', 2)
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https://en.wikipedia.org/wiki/Arity
https://en.wikipedia.org/wiki/Arity
https://en.wikipedia.org/wiki/Sorting_algorithm#Stability
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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)]
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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 dEef-HEF-F2BRit e (decorate-sort-undecorate)

T A R R R EV B AR T DA =
o I, AR & (decorated) ETIRELIT AR B HEF A A -
o BN, HER R HS .
o Hcf%, REEPRENR, EARYIEYEE M R R EN .
B b ER 75 A A grade HEFFS24E Bk

>>> 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)]

a7y A R0 B ETCALR K IR 7 ST (lexicographically) ACHLE, Sl —MIHH , WR—HH
PCREE HIEH , R A

TEFTATEE T ERT] i AT e 7 EVN R ES T2, HE BRASCEr G mi -
o HEFP a2 RRER) - WER MR H AR A8, EMAEHET A0 R ) RS R IE T o

o BUIREHE R ER T LALLE , PEm 2 e B0 i w8 0 H gt Ak e R fid i e AL BT . il
JE G 5 T DAEL 55 R R B F ACHE e i ()8

TE M R 7 — 1 45 42 Schwartzian transform, 2 /A Randal L. Schwartz 3835 f J5 ¥57E Perl £ 1Al
13 X%

ifii (5 (E] Python [ HEFH AL T8RN, RN KFREMBEME LT .

7 EL 8 FER (comparison functions)
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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 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:

>>> 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.

o 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.

o 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']]

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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https://en.wikipedia.org/wiki/IEEE_754

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