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1 BuEHERF

fa R TH P HE P AR . BT sorted O BRAL. BRI—SHHHER 55113

>>> sorted([5, 2, 3, 1, 41)
[11 2/ 3’ 4’ 5]

PREATPARER] 1ist.sort O HiE, ELEEBEUREIIR (iR None PABEGIEWR), 8 HRILE AW

sorted () H1{# EARAEAF LTS R, EABEARCE.
>>> a = [5, 2, 3, 1, 4]

>>> a.sort ()

>>> a

(1, 2, 3, 4, 5]

HH—ARGR, 1ist.sort () FIKRIEASIFRE X, 1l sorted () BEA] DARESZATAT Al ZEAURT 52

>>> sorted({1: 'D', 2: 'B', 3: 'B', 4: 'E', 5: 'A'})
[1, 2, 3, 4, 5]
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list.sort () Ml sorted () #A—A> key IS HIRIGETEIAT LA A BAERE A5 R0 LR A4 R 4K
(AR XSS ) .

(R TP e N DA NE SR L e

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

key RS ENZ2 A oA (SHALATTA IR , Bz SHOFRE— I TH PRI . XL
B, PR ATk R SR — U R AR

— ol DL AR B R R — e R B N S S AR R THET . A0

>>> 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)]

IR BRI T HoA a4 J@ TR Xt 4. Bidn:

>>> 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),
L]
>>> sorted(student_objects, key=lambda student: student.age) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]
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T S ) B R OB A L, Rt Python 2 (L T EFITHAE , (UM ERHIEE A S, U . operator
B itemgetter () . attrgetter () flmethodcaller () FREL.

X e K, EIA/R BIAEAF MR B, HPRAE

>>> 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 BLRINFEARVFZRAT . 1IN, % grade HEFY, R)54k 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)]

4 FHFEpE L)

list.sort () Ml sorted () 2 /RMEK reverse 5. XA TAMCHFHETY . Blan, ZPAK N age i

>>> 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)]

5 HIFREMHFERE

HEFPRIER T0E B X EIRE UL DR A MR R REER, R OR B LR IUT .

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

VER blue HACSE AT R B BT ELGINF , PAE ("blue', 1) fHETE ('blue', 2) ZHi.

XA B SCVFARAE— RS HE PP IR SRR o BN, 245 grade PR ¥ 28 )5 age THF AL
BHEATHEY . WH5C age HEF, NG grade HEFF :

>>> 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)]

XA ARG N — LR R, KRR — IR AT B e, AN AT T 2 R -



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)]

Python H{#i i) Timsort FIA T LA ROWIEAT ZRiHER , AR E W] AR B4R o EAFAERAE AT HER -

6 & 2 h-HEFF-£ 20 0mEY (B 5%

EA =AY FR A Decorate-Sort-Undecorate :

o G, WIAETFAE I S HE U B R T A
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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 £/ cmp SRBIBFHE

A HOWTO w45 th 1 ¥ 2 &5 i A B E i Python 2.4 SHRj R AR . fEULZ B, BA NE sorted() ,
list.sort () W RETSE. M, Py Py2.x BUARHERSHRF omp SRR P 19 LR PR AL

£ Py3.0 1, emp S8 s M (MR RIS —IRF % I —if5, HBR T EEMIERS _cmp_ ()
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>>> def numeric_compare(x, Vy):

. return x - y

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

B AR AT S 2 LR Y -



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

>>> def reverse_numeric(x, y):

.. return y - x

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

FEFFAUAS A Python 2.x REAHE] 3.x I, ANSRAE T P (I MR ek B LA BERFHR A oy B R 2000 2 1 B Ao
THoL. DA A X AR R A 5

def cmp_to_key (mycmp) :
'Convert a cmp= function into a key= function'
class K:
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

B R, A BRI HUAR R AL

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

JE Python 3.2 #1, functools.cmp_to_key () EREHEIMBIFREZE FH functools e,

8 HE
o X RIAH P HET, M locale.strxfrm () fE N REL, 3(# locale.strcoll () fE
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“ reverse ZUNNMMBIHHE R (RICELAT NI R IR ITAANT) . 4RI, G Py
HL) reversed () MERTK, ATRALENA ZHNIL T BELZACR

>>> 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)]

o AERTPIARIGHEAT U, HRFFOIREMN < o L, e X—4> 1t O ik, RESN—
AN RAIN—AARIE R HEF T o

>>> Student.__1t__ = lambda self, other: self.age < other.age
>>> sorted(student_objects)
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

SR, EHER, R ot O BALH, < REBMEIMEH 1t () (WL object.__1t_ ()
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>>> students = ['dave', 'john', 'jane'l]
>>> newgrades = {'john': 'F', '"jane':'A', 'dave': 'C'}
>>> sorted(students, key=newgrades.__getitem_ )

['"Jane', 'dave', 'john']
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