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Python 000D 0D0O000000000000OOOOOOOOOOOOO list.sort() 00000000
vboboouoboobobobobotbooboobuobobd sorted() DOOOOO

0000000000 PythonOOOOODOOOOODODOOOOOOOOOODOO



1000000

OO000O0000O00000000D0: sorted() DO0O0OO0OO0OO0OOOCOO0ODOOOOOOODOOODOOOO
ooooooon:

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

ubdo list.sort () DOOOOOOOOOOOOO0OOOLOODLOOOOOOCOOOOOOLOOOOOOO
00000 @00 sorted0 000000000 NoneOODOODO)OOOOO0O0OO00O000O0DOO sorted()
coooooooo-0oDoooooooooOoOooobOboOob0obooOooboboOoobooOoOoOooooa

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

>>> 3

[1, 2, 3, 4, 5]

Uo0o0obO0obo0oOoDbOd list.sort () DO0ODO0OO0OODOOO0ODOO0DODODOODOODO sorted() OO
gbobooooooboooboboo

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

2 Key 00

Python2.4000 list.sort () O sorted() D0 key0OODOOODOO0OOOOOOOOODOOODOOO
gobooboobobooboobooobuooboobboobooo

cooooooooooooooooooooog:

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

["a”, "Andrew’, 'from’, ’is’, ’string’, ’test’, ’'This’]
key 000000000 D0OOOOODOOOOOOODO keyOOOOOOODODOODODODOOOOO

cooboodooboooobooooOooOoOoOoOoOboOoOobOOo0oOoOoOoOoOoOoOCcOoOOOoOoOobOboOoOoonon

goooobooobooboboboooooooooooboobbboooooooLoobDb bbb boboooUUoa
goooo:

>>> 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)]



000000000 00000000 (mamed attributes) 000 0000000000000 0O0OOODOOO
oo0:

>>> 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)]

3 operator0 000000

0000 keyOOODOOOOODOOOOOODOOOOOOPythonOOO0O0OOOOOOOoOooOoOOOO
OO000O0O0Ooperator 00O O0ODOO operator.itemgetter (), operator.attrgetter (), 00
O Python2.50000000000000 operator.methodcaller () 0O00O0OOO0ODO

cooboooobooooboooooobooooobooboooooooon:

>>> 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 10 0000000000000 O0ODOOCOOCOOO0O00000O0O0O grade00000000O0Q age
ooooooon:

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

4 00000

list.sort () O sorted() OOODODO reverse 10000000000 0O0OOOOOOOOODOODODOO
0000000000000 0000DO00DO000D00DO0ODDO0OD0O0DO0O0OD age0OO0DOOOOO
ood:

>>> 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)]

S 000000DbO0bDOoDOooDOon

Python22 0000000 stable 0000000 OCOOOOOO0ODOOO0ODOOOOODOOOODODOOODO
goboobooboboobooboboobuoobboooboo

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

000 bue0 000000000 DODODOOOOO ("blue’, 1) 0O ('blue’, 2) 0000000000
oooood

coooooooobooocoboOoooOoOo0oboOoOoobOoOoOoO0O0obobOOoObObOOOOOoOoOoOoODbDbOOoO0OO
grade 000000000000 age0D0O0ODO0O0O0OODODOOOODOODO age0DODODOODOOO gradedO
coooooooono:

>>> 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 000 0000000000000 00O000OO00O0O0O0O00OOO0OOOO0O0OOOO
coboboooobobooobooooobooooooboooobooooobooo

6 J000D0-000-0000000 0000000000

0o00d00dodoo0Oo 3000000000000 oDdoo-000-0000004d (Decorate-Sort-
Undecorate) D0 OO0 O00OO0O

e JoboobObOo0ObOo0obboobObo0obbobbo0oboobbooboobon


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

e J000OO00ODOODODODODODODOOO
e Jboobbooboobbooboobbooboobbooboobbooobo

O0O0OoDSUOO0O0O0D0O00000O00000 grade0000000O0O:

>>> 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)]

gooobooobbooobbooobboooobobooobbooobL,0bbbooobbooobobooo
gbobooooobooboboboboooooogon

gobobobobobobobobsoooboobbobobboboDLobODboDbODbOODLobDLobDbLObDLobDboo
gooooo:

e Jpooboobbo -oobbobobooboobbooboboboboobbobbooboo
obobooooon

e JpooobbooboobboobobooboobbobDbooboobboobboobboobOoo
gboooooooooboboboooboboooooobobobobobooooboobobOoDbo
goboobod

OO0O0O0OoOoOoO0000 Schwartzian transform OO0 0000000 Perl D0 O0O0O0OOO0O0O0O Randal L.
Schwartz OO OO OOOOO

oooooooDooooOoooooooboOoOooooooObcoOoO0n0o0on PythonOOOO0ODODO 24000
gooooobSuOoOooOooDOoooOOoO0OOoOoOO0000000002400000key000000000O0
ooooao

7TcmpO00000000D00O00OOOO

OO0 HOWTOOOOOOODO Python2400000000000000000 O0O0O0ODO sorted() O
list.sort () OO0OOOOCODOOOCODOOODOOODOOOOD Py2x000000ODOOOOOOO
gobooboobbidtdempDOO0O0OD0O0OO0ODOOODOODDO

Py3.000 emp 00 0000000000000 O0@OOODOOD _cmp__ () 0000000000O
gooooOoooooooooooooooooooooon)

Py2x00000000CO0O0O00O0O0O0O0OOOOOOCOOOOO0OOOOOOODOOOOCOOOOO0O0
gooooooooooOoOOOOOODOOO0OOOOOD 00000000000 000000000000
cooooooboooobooooon:

>>> def numeric_compare(x, Vy):

return x - Yy
>>> sorted([5, 2, 4, 1, 3], cmp=numeric_compare)
[r, 2, 3, 4, 5]


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

cooooooooooooooooo:

>>> def reverse_numeric(x, y):

return y - x
>>> sorted([5, 2, 4, 1, 3], cmp=reverse_numeric)
[5, 4, 3, 2, 1]

Python2x 00 3x0000000000DO0O0O0O0O0OCOCOOCOODOOOO0EkeyOOOOOOOOO0OoOoO
gboboooooobogoboboboboooooooooobooobooboboboboooo:

def cmp_to_key (mycmp) :
"Convert a cmp= function into a key= function’
class K(object):
def _ init_ (self, obj, =*args):
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 _ _eq (self, other):
return mycmp (self.obj, other.obj) == 0
def _ le_ (self, other):
return mycmp (self.obj, other.obj) <= 0
def _ _ge_ (self, other):
return mycmp (self.obj, other.obj) >= 0
def _ ne_ (self, other):
return mycmp (self.obj, other.obj) != 0

return K

keyOUOOOOOOOODOOOODOOOOODODOOOOODOO:

>>> sorted([5, 2, 4, 1, 31, key=cmp_to_key (reverse_numeric))
[5, 4, 3, 2, 11

Python 2.7 0 0 O functools 00 0 000 functools.cmp_to_key () 00000000000

g JoOooooooon

s JO00000O00D0O00O00DO00D000000O00 locale.strxfrm() OO0O0O0O0OO0OOOOOOO
locale.strcoll () OOOOODOO

creverse 10000000000 OO0ODOOOO(CUOODODOOOODOOUODOOUODOOOODDOO
O0O00O)HOooOooOooOooOo0ooOoOooo0Od reversed() JO0O0OOO0OOOODOOO
oboboooog:

>>> data = [('red’, 1), ('blue’, 1), ('red’, 2), ('blue’, 2)]

>>> assert sorted(data, reverse=True) == list (reversed(sorted(reversed (data))))

- JO000D0O0D0OO0OO0OOO0ODOODOOOOOODOODOO__1t_ (ybOooOOooOOooooooooood



oooo_ 1t (yooooooocoooodoboooooooooooooood

>>> Student.__1lt_ = lambda self, other: self.age < other.age
>>> sorted(student_objects)
[ ("dave’, 'B’, 10), (’jane’, ’'B’, 12), (’john’, "A’", 15)]

keyOOOOODOOOOCOOOO0O0OODOOCOOOOO0OODOOkeyO0O0O0O0O0O0O0ODOOOOOOO
oooooooooooboooooooooooooodooooooooooooooooooon
coooooooocoobooooo:

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

[’ jane’, ’'dave’, ’john’]
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