000 HOW TO

ooono 3.6.9

Guido van Rossum
and the Python development team

100 02, 2019

Python Software Foundation
Email: docs@python.org




[]

030
040
OS50

060

[]

gooood

Key O O

operator 1 OO OO

oooono

doooooooooooooo
ooooo-00o0-000000000000DO0O00OOd
emp 000000000 OOODOO

gbooooooooo

11

00O Andrew Dalke and Raymond Hettinger

gooo o1

Python OO OOODOOODOOOO0OOO0ODOODOOOODOOODODO0O0O 1ist.sort() 0000000

goboboboobbobbooboobo0bo0ob0o0bOn sorted() UODOOO
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010 0ooood

bobooooboooobOobOdb: sorted() DOOO0OO0OOOOODOOOOOOODOODODOO
gbooooooon:

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

list.sort () UO00OO0OO0OO0OOO0OO0O0ODOOOOOOODOOOODOOOOODOOOOODOOOOODOOn
U0 @dOD0sorted0 000000000 NoneOOOOO)OOOOOOOOOOOODOO sorted() O
gboboogooo -boooooboboboobobooooboboooobobobooobooobo

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

|:1I 2’ 3’ 4/ 5}

goboobbooDbD 1ist.sort () UOOOO0OO0O0O0O0DOO0D0O0O0O0000DOO0 sorted() O
gboooobooooboobooon

>>> sorted({1: 'D', 2: 'B', 3: 'B', 4: 'E', 5: 'A'})
|:1I 2’ 3’ 4/ 5}




020 KeyOO

list.sort () O sorted() OO0 key OO OODOOOO0OOD OOODOOOODODOOODOOODOO
gboooobooooooobooooobooboog

goboobobobobooboobooboob:

>>> sorted("This is a test string from Andrew".split (), key=str.lower)
['a', '"Andrew', 'from', 'is', 'string', 'test', 'This']

keyDOOODOOODOOODOOOOOODOOOOOOOOkeyOOODOOODOOOOOOOODOOODOOO
gobooobooboooboobobooboobooboobooboobobbobooboobooo

gbooooboboooooboooobobooooboboooooboooobobooobooobon
gooooo:

>>> student_tuples = [

("john', 'A', 15),

("jane', 'B', 12),

('dave', 'B', 10),
L]
>>> sorted(student_tuples, key=lambda student: student[2]) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

ob00o0o0oo0oboO0o0ob00O00000b0 mamedattributes) 100 0000000000000 OOOOOOO
ooo:

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




130 operator L0000

0000 keyDOOOOOOOOOOOOODOOOOOOOOOPythonO0O0ODO0OOO0OOODODDOOOOO
0000000 operatorJ0000O0ONO itemgetter (), attrgetter () D00 methodcaller ()
opooooooo

gboooobooboooooboboooboobooooboooboog:

>>> 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 D 000D 0D00O0D0OO0O0ODO0ODODO0ODODODO0OOOOOODODOO grade0000O0OOOOO
age0OOODODOOO:

>>> sorted(student_tuples, key=itemgetter(1l,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)]




040 00000

list.sort () O sorted() ODOOOO reverse OO 00O ODOOO0OOOO0ODOOODOOOCOODOOOO
gbooooooooooooooobobooboboooboooooobobooboobobageonogon

gdo:

>>> 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)]




0350 O0Uoooobooododgod

gbodb0oO0sabled00O0O00CO0OO0ODOODOOOOOODOODOOOOOOODOODOOOOOOODOOO
gboooobooooboooooooo

>>> data = [('red', 1), ('blue', 1), ('red', 2), ('blue', 2)]
>>> sorted(data, key=itemgetter (0))
[("blue', 1), ('blue', 2), ('red', 1), ('red', 2)]

00 bue000D0000O0OO0OO0OODOOODO ('blue', 1) O ('pblue', 2) 000000000
gboooao

obooooooboboooboobobooobooboboooooobooboooooboobooooooboon
grade 00D 000000000 age 00 00D000DOOODOOODOODO age0O0O0D0OO0OODO grade I
gbooooboooo:

>>> 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)]

Python OO Timsort 000000000000 O00O0O0OO0O00OOO0O00ODOOOOOO0OO0OOOODO
gboooooobooooobobooobooboooobooboooooo



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

el UUODOO-U0OU-00000000O0MO
guouuod

000d000d0doDO0o0D 3000000000000 0000-000-0000000 (Decorate-Sort-
Undecorate) 1 O OO OO O0O:

- JO00OCOOOODOOOODOODOOOODOOOODOODOOOODOODbOOOO
- JO00O0O0O0OODOOOOODOODOOOOODOO
 JO000O00ODODOOOOODOLOOUODODOOOODODOOOODUObObOOO

oooobpSUDOOO0O00DOO000DOO0O00D grade000O0O00ODDOO:

>>> 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)]

gboooooobooobooboobobooooooboooobooobooooosboobobooobooboboaon
gboooobobooboobooboooooboooooon

gogbooboobbooboob:obbo0oboobooboobobobobooboobooboo
gboooood:

- 00000O0D00D0O0DO0 -OO0O0OO0ODbOObOODOOOOOOOOOOObOOOObOOOOOOOOn
ooooooobooooo

- J0O00DO0OOOOOODOOOOOOODOOODOOOOODOOOODOOODOOOOOOODOODO
gboboooboobooooboooboobobooooooboooooobooooboooboobooon
ooooooogooo

00000000000 Schwartzian transform OO0 0000000 Perl DO O OOOOOOOO Randal L.
Schwartz OO OO OO0OO0O

ob0O PythonODOODOO keyOOODODOOOOOODOOOODOODOOOOODOOOODOODOO



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

070 empUOO0OU0O0O0OO0OO0OOOO0O

OO0 HOWTOO DO OOOO Python240 0000000000000 DOCOO000O0O0DODOO sorted()
O list.sort () OO00O00O0O0O0OCOO0OO0ODOO0O0DOOO0OCODOOO Py2x00000000000O
gboboooboobooooob empOO000O0DOOOOODOODOO

Py3.0 00 emp 00 DDO0O000O0O00O0O0OO0DOO@OODODOO0OD _ecmp_-() OOOODOOODDO
gboooobooboooobobooooobooooobooboono)o

Py2x 000000000000 DOOOOOOODOOOOOOOOOO0ODOO0OOO0O0OO0OODOOODOO
ooboooooobooboooboooooooboboooob oboboboooobUobboobooDboo
gboboooboobooooobobooog:

>>> def numeric_compare (x, y):

.. return x - y

>>> sorted([5, 2, 4, 1, 3], cmp=numeric_compare) # doctest: +SKIP
[1, 2, 3, 4, 5]

gboooobooooooobooog:

>>> def reverse_numeric(x, y):

.. return y - x

>>> sorted([5, 2, 4, 1, 3], cmp=reverse_numeric) # doctest: +SKIP
[5, 4, 3, 2, 1]

Python2x OO0 3xO00000000000O000O0DO0O00OO0O0OCOO0O0O0O0 keyOOOOOOOODOOO
ggbgboboboobooboaoboobuoobuooboooobooboobooboooboad:

def cmp_to_key (mycmp) :
'Convert a cmp= function into a key= function'
class K:
def _ init__ (self, obj, =xargs):
self.obj = obj
def _ 1t_ (self, other):
return mycmp (self.obj, other.obj) < 0
def _ gt__ (self, other):
return mycmp (self.obj, other.obj) > 0
def _ _eqg (self, other):
return mycmp (self.obj, other.obj) == 0
def _ le_ (self, other):
return mycmp (self.obj, other.obj) <=
def _ ge_ (self, other):
return mycmp (self.obj, other.obj) >= 0
def _ ne_ (self, other):
return mycmp (self.obj, other.obj) != 0
return K

keyDOOOOOODOOOODOOOODOOOODOOOO:
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>>> sorted([5,
(5, 4, 3, 2, 1]

2,

4,

1,

31,

key=cmp_to_key (reverse_numeric))

Python3200000000000 functoolsOOODOODO functools.cmp-tokey () OOOOO

goooog

10

O70empO00000000O0OCDOOOO



80 Uoououooog

 JO00000O00O0O0DO0O0O0O00O0O0O0O000 locale.strxfrm() OO0O0O0OOOOODOOO
locale.strcoll () OOOOOOO

creverse 100 00O0O0O0OO0ODOOODOOODOO@OOOODOOODOOODOOOOOOOOOODOO
ob0OobOO0obOO)@bhobobobobOobOobOobOoDbOoD reversed() DOOOOOOOOO
oooooooooog:

>>> 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)]

00000000 COOOOOOOOOOOOOOOD 2ty DODOODOOOOOOOOOOOO
obo0o 1t ooboooobOobooooobooooboobooooooDo:

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

ekeyDOODOOODOODOOOODOOOOOOOODOOODOODOODkKeyOOOODOoOoooooooOO
gobobooboooboooboobooobooooboooobooobooboooobooboobooon
oboooooboooooboooooon:

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

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