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1 V—hrOEX

B FIEDY — MEe THEHETI: sorted() BIEIERZIITY, £ TR, Filzicy —baEhizy
2 MR EINFET:

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

list.sort () XY v FRMFUZLTORIL I ENTEET, COHKRIVA IR YL —RZEHELET
(2L T sorted & DEELZET 278 None ZIRL £73), ZL DA, THHDJILIE sorted() &HANRZ
EMMETY - 2720, TLADY R FHARERGEIE. DT TTHNX DIENTT,

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

[1, 2, 3, 4, 5]

BWIIzd H D FF. list.sort() XYV v FIZV X MZOATEREINTVET, —F sorted() BEIIE
BOA T2V EBZ NI ET,

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

2 Key BA#

The 1ist.sort () method and the functions sorted(), min(), max (), heapq.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']

key R A =X DMEFBAME 723N OHLATREA 7Y 27 2 THoT, B—D5l iz b, V- 1rHHZSH
52X —fHZETHDTRFNIVITERA, ZOHIFNICEID Y - 2EmEIciTAEd, F—BBIRATIL
A—RFIHLTE o5 ) —HEFFCHEINE 25T,

I DBZAAHAR=VIEVL ODDERDPLWEINREA VT I7RADENPEZF - L TY—=+F5Z LT
‘3‘0 1?“2.&&“.

>>> student_tuples = [
('john', 'A', 15),
('jane', 'B', 12),
('dave', 'B', 10),
[COREIM 2



(RIDR=I D5 DR E)
-1
>>> sorted(student_tuples, key=lambda student: student[2]) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

B 727 =y 273800200 3N7EMY (named attributes) 25 22 TAHZ7 Y =7 MWL THENEL 5,
Bl Z X

>>> 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)]

ZHIDOFENEN RO T2 7 V3 ETRLEEBYBEBED Y 7 A0 6ENEF L, dataclass R
named tuple DA Y A XY A TH LWTT,

3 operator € 21— )L DA partial BIEKIC & 5 5Hd

TR U 7 key function 28 & — 2 FIEF I &I DT, Python 137 2 & B8R i B 58 < RN 2 (8 F] 72
BAECE ML L TV 9, operator EY 2 —/LIC itemgetter ), attrgetter (), ¥ & methodcaller()
B H D %3,

ChonfBEMMT s, Loflids - LB TE#EIcD $3:

>>> 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 £ 2 — /L OBEEIIER OB TOY — FZA[EEIC L E T, fIZIX. grade TY— L TEHIT age
TY— 32546



>>> 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)]

functools EY 2 —/LIZIIIZ D F —FAREEL 72D DERLRY —A 23D D £, partial O BIBIIEELS]
BOBED 7V 74 ZWOHL. F—BRICHELZDDITTEET,

>>> from functools import partial

>>> from unicodedata import normalize

>>> names = 'Zoé Abjgrn Nifiez Elana Zeke Abe Nubia Eloise'.split()

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

['Abe', ‘Abj¢rn', 'Eloise', 'Elana', 'Nubia', 'Nafiez', 'Zeke', 'Zoé'l]

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

['Abe', 'Eloise', 'Nubia', 'Nifiez', 'Zeke', 'Zoé', 'Abjgrn', 'Elana']

4 FIEEFFIE

list.sort() ¥ sorted() DM D reverse XT X —&X% BBEY LTZIHITET, TOF X—&XT
[EIEY — b2 T2 08500 757 LTHAZNE T, X, 2EDT—X%E age ODWIETEZWHE:

>>> 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 V—FOREMLESHZY —F

Y — MA, I (stable) TH 5 Z EMMFESATVET, ChELa— FOHICHAL X -5 558, T4 D
IEFFER SN2 20D 2 L 2 EIKLE T,

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

=D blue DV A — FPTLA DIAFZHEFF LT, ('blue', 1) A% ("blue', 2) DHNIH B I LITHERL T
{TZE W,

COREBLWHEIR X > TEBROY — M 2BBENICHAGDEZ e TEE T, HIZIE #E7—%%
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https://en.wikipedia.org/wiki/Arity
https://en.wikipedia.org/wiki/Sorting_algorithm#Stability

grade DFENEIZY — L. EHIT age DRMEIZY — b LEWVEHEEIIE. £F age TY— L. RIT grade T
b —EY—-FLET:

>>> 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)]

ZOMHIX, VRMNBIUL 74—V FHE Y —MEFOX IV EEEZITRND T v S—EHEAMRBILTE
\i‘j—o

>>> 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)]

J

Python Tl Timsort 703V XAHFHENTHWT, RRIEHOY - 2T LA TEES. 2h
BHREDT -2ty tHODHLWBIEFZZDOFEAHTES05TT,

6 ¥IL—Fk -Y—F - 7>FaL—k (DSU)

COAT4FLEHUTD 3 20X 7y FRHBRATTALV— Y — b7 ¥7FalbL—rt
(Decorate-Sort-Undecorate) & FHINTWE T

o T, JLERDZVRALEY - FLAEVEFZHIET 2 LWETTaL—FLET,
o KT, 7AL—FLEVRIEZY—-FLET,
o RIRIC, TaL— FZMDIRE, HLVIEFTILA DEDAZRFOY X M 2/ED L9

flziX, DSU 7 e —F%2FH L T¥ET— X% grade TY — b3 256!

>>> 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)]

DA T4 A LBRITAHTERENCHBEINS7-DIELSEMEL £ 5, RAOERMHE SN, AUHE
WIS OEEMNE SN, UNSFRICEE 7,

FaL—brLEVRA MDA VT IR IZETOEETEEINZNEZIDH) FRAN, Z25FT2 T oDF|
HbHh 3


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

o VoI EEWEDET - bLODDERAF L F—2H2OH5E. ZASDIEFNY —FEhkY R
FTHHERIEINE T,

o TLADEENHMATRELRERZHOLIIMY A, BERLTFTIL—FENEXTITLDIERIZZ L D
BE. RO ODERETHREZINEZNSHTT, fle LTIED ) A MIEHZKTERWERREED
ZEMTEET,

ZDA T 4 A LADRIFIC Schwartzian transform 23 D £, ZAUE Perl 7125 <D TH %% Randal
L. Schwartz IZH52ATWVWE T,

WER Python @Y — M key BIEUC X 2 FEZRELT0WE0T, 207 27=v Z7IEARETL & 5,

7 LEERAER

V— DD DR E IR T F - E ST, 220D ANEZZITED . 2NN LIEF 231852 &
5 72 BEROR LU B R . W E T,

BIZIE, K EZ 2 20% Y Iz L, KBV A, AL KDEVLOHNHZIEFZE5X X5, FT
X512, cop(a, b) REDHEBEKII D/ N Ve ZZADMEEZ, ANPELWEEIRE 0 2, LDREWY
BREDHEZEL %,

oo s I v VEFETELNZTILTY X L% Python KESXHET & ICHBEAKEHICTZ 2
MWEL DY FET, /2, ZD API O—#r LTHEBEZEZRELTWE 7477080 T35, HlxIE.
locale.strcoll() IXEHEBEET T,

ZD XD RGECHUT B7-%, Python IZHBEKZS v 7L THF B LTHEZ 2 L5125 285
functools.cmp_to_key ZH#EL TWE T,

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:

e 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.

e Remove special values prior to sorting:

>>> from math import isnan
>>> from itertools import filterfalse

>>> data = [3.3, float('man'), 1.1, 2.2]
(RDR—D1THE )


https://en.wikipedia.org/wiki/Schwartzian_transform
https://upload.wikimedia.org/wikipedia/commons/1/17/Balance_à_tabac_1850.JPG

>>> sorted(filterfalse(isnan, data))

[1.1, 2.2, 3.3]

(RIDR=I D5 DR E)

This is needed because the IEEE-754 standard specifies that,

everything, including itself.”

Likewise, None can be stripped from datasets as well:

”Every NaN shall compare unordered with

>>> data

= [3.3, Nome, 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()))
: 13, {'b': 2}]

[{Ial

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))

s Ibl’ IC'], [lbl’ lcl, ldl]]

[[Ial

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

example, list({'a', 'b'}) may produce either ['a', 'b'] or ['b', 'a'l].

9 ZbdIFLIFL

0y — LR L7z Y — P 21T 512, F—B8UC locale. strxfrm() 2 5 2o, FHEEBIEIC 1locale.
strcoll() 2o T IV, TNBPBELRDIE, L7V T7 7Ry b EFoTniz2 LTH, Xt
PEZIEX " TV 7Ry ME” OB®RT 25D0REDLZZenDHIE205TT,

reverse X7 XA =213V — FDLEWEZMREET (TIH. La—FOF—2FLWHETLL DIEF
DHERF SN E ), AWV LICZDHEFIRT X — XML T reversed ) BIEZE A5 Z ¥ TR
THIENTEET:

>>>

>>>

>>>

>>>

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

(RDR—=D12HiL)


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

(RIDR=I D5 DR E)
>>> standard_way
[(‘red', 1), ('red', 2), ('blue', 1), ('blue', 2)]

o VMBI, 2004 TV =7 P EHETOE < ZHVWET, Lo T, 77 RIEHEDY — MIE
FFrBiMssZeid __1t__ O XYy FE2ERT LI TENTEET,

>>> Student.__1t__ = lambda self, other: self.age < other.age
>>> sorted(student_objects)

[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

T2l < __1t__ O EEIATVRIFIL __gt__ O ZH-oTRE T2 2 CERELTLEE Y
(ZDHEIRITOWTEEL I object.__1t__O) ZZWLTLLEE W), BEZ[ <70, PEP 81362
DHEAY v FRRETEET LI 2R L TR T, ZOEEL#EICT 5729, total_ordering ()
FTar =gt hTng g,

o key BIBUIZY — 13247V 27 MKEFET 2LEIIDH D £ Ao key BIRUISEY Y —Ri27 7 £ X
TH5ILHTEET, PIRXPEORMELHHIRFESNTVEHEE, ZRE2HH L THlOFAEDHH
DYVAbZY—bFTBIENTEET:

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

['jane', 'dave', 'john']

10 S %EY —k

TV —alE. T—E2D—EDOADPEFINTVWIUT IV DD D £T, EUES [ 75 VI IRk
V=1t E 0D WEER T IV DDV — LRI L F9,

e min() & max() RENZNER/MECBEAREZEL ET, THS DA T — &% —ERT#Ei#E L,
WX BV ZIZLAYERLEEA,

o heapq.nsmallest() & heapq.nlargest() ZZNZNRNDEFKOME n HZELET, ZHHDH
BiE7r—&z—ERb@EEL, —EIC n BRLFZHELE T, ANWOBITH L ThEW n OETIE,
CHSDBIZTERLY — b XD HROEEDNE 2 2D 7% b £9,

o heapq.heappush() & heapq.heappop() \dH/NDEZREIDRIAIE 0 12725, HOHNZY — b Sh
e T — RO EED MR L T, TAODBERBEXR T X7 Y a—) ¥ c—lINcfibin 2 B
Fa—RFEETIORHELTVET,


https://peps.python.org/pep-0008/
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