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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,

>>>
>>>

>>>

(1,

a = [5: 2, 3: 1’ 4]

a.sort()
a

2, 3, 4, 5]

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

>>>

(1,

sorted({1:
2, 3, 4, 5]

'D', 2: 'B', 3: 'B', 4: 'E', 5: 'A'})

2 Key BA#

Both list.sort() and sorted() 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:

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

['a', 'Andrew',

'from',

is', 'string', 'test', 'This']

key 285 X — X OMEIZFAE IO LATEEA 7Y = 7 P TH o T, H—D5[8ze b, Y— Mz
2% —fHZETHDTRIFNUINVTEHA, ZOHIFNICED Y - 2@mBIciTAE3. F—BBEEAIL
=PI LTE o5 ) —HALEFFIHENZ25TT,

I BLEFHARE =BV OPDEREDPOMINREA VT 7 ADENZF—LTY—+F22LT
T BRI

>>> student_tuples = [

('john',

('jane',

('dave',

'A', 15),
'B', 12),
'B', 10),

(KDR=D1ZHiEL)




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

[T 2=y 73400 S 7zEM (named attributes) 25 2 T 7Y =7 MR L THEMEL 5,
i 24X

>>> 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)]

HHIOT ENTBEEZROA T2 7 VEETRLAEEBYEED Y 7 A0 5ENE T L. dataclass %
named tuple D4 Y AKX Y X TH LWVWTT,

3 operator £ 21— )LD partial BAENIC & 3 5Tl

TR U= key function 28 &Z — IFIEFE %7 DT, Python &7 7 9B fl B3 < fEh 2 (5] 72
B Z R L TWE T, operator £Y 2 —/LIZ itemgetter (). attrgetter(). ¥ & methodcaller()
B DD %9,

o EMAT 2. EORNZD o LR TERICRD £

>>> 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)]
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TY— 35855



>>> 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)]
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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)]
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https://en.wikipedia.org/wiki/Arity
https://en.wikipedia.org/wiki/Sorting_algorithm#Stability
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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
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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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>>> 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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ZDA T 4 A LADRIFIC Schwartzian transform 23 D £, ZAUE Perl 7125 <D TH %% Randal
L. Schwartz IZH52ATWVWE T,
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7 LEERAER

V— DD DR E IR T F - E ST, 220D ANEZZITED . 2NN LIEF 231852 &
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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
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o T —LIZNMIELT2Y — b RITI21, F—BFUZ locale. strxfrm() 2 5 B, HLEBIEIC 1locale.
strcoll() 2o T XV, TNHPBELRDIEF, RLT7ALT7 7Ry b E2FoT0Wie LT, Xk
DMEIIZ"TALT7 7Ry ME OEKRT2bDONREDLEZeNnHE056TT,

o reverse 2XT XA —RIXY — bOREMEZRBET (TITHH, LAa—FOF-—2FELWEHEETL DIET
PR SNET ), HAVWI EICZDHEIFI T X — XML T reversed() A% Z Z[EIfF 5 Z & THHK
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

>>> standard_way

[(‘red', 1), ('red', 2), ('blue', 1), ('blue', 2)]
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>>> Student.__lt__ = lambda self, other: self.age < other.age
>>> sorted(student_objects)

[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]
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DAY v F2RTHEET L e 2R L TV T, COFEEEMHICT 579, total_ordering()
TFavr—aiftsh g g,
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DYA Y —bFHIEHNTEET:

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

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