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WSETHEHEF AR 2 5 HEVE A sorted () B, TIREIHA )3

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

IR 1ist.sort () Jrik. BEMBEHRESER (FFi&M None VUBEGIRVE) . EAEAW sorted () J5
fE——(HEAFEINE, NESMREL,

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

(1, 2, 3, 4, 5]

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

2 REE

list.sort () fil sorted () ®H key &S H PAFS & 75 LR H BN F R T E R A a5k (s e
PHXTE).

B, XRNARIS KNG PR R

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

key RS HMETE A— oo B (SCHEWHRAINS ), HaREMEATHER . X AR, PN B RS A
MR BT IR

HILARCR X R — LRGN A A R AR . fln:

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

[RIAREI T 10 T B A SR R & . i

>>> 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) # W E B F
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]




B JEERS S5 B XA R SOk A, JRAI 2 dataclass SEf5]f named tuple.
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1 i& key function B AH 245 UL, S T kU5 A0 £ pROECE NG B 47 A, Python 1 (it T — LU {5 5 pR %K
operator Bt itemgetter (). attrgetter () flmethodcaller () %

M TR B I, AR /R I ASAR R B, R R R

>>> 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)]

BRI T A RAEZ BT . BN, ¢ grade HEFF, SK)EH% age HEF

>>> 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)]

AT OB TRAT functools Bilk, partial () sEATDAREIRZ SO EAY SOkl
ZIEE R R

>>> from functools import partial
>>> from unicodedata import normalize

>>> names = 'Zoé Abj@rn Nafiez Elana Zeke Abe Nubia Eloise'.split ()

>>> sorted(names, key=partial (normalize, 'NED'"))
['Abe', 'Abj@rn', 'Eloise', 'Elana', 'Nubia', 'Nufiez', 'Zeke', 'Zo&']

>>> sorted(names, key=partial (normalize, 'NEC'"))
['Abe', 'Eloise', 'Nubia', 'Nuafiez', 'Zeke', 'Zo&', 'Abjgrn', 'Elana']
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list.sort () fll sorted() ¥ZM/RIES reverse Hl ThricFHEF . BN, R E5dii% age B)FHE
7

>>> 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)]



https://en.wikipedia.org/wiki/Arity
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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)]

VERE blue IS W ("blue', 1) fRIELET ('blue', 2).

XA TAE RS B — RS HE R A S e O AT RE . N, B24% grade ¥ ) age THF
HEr et s, e age HEF P grade HEFF AT :

>>> 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)]

RGO B BRI, MR B — L85 B e A R 81 R B HE T

>>> 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',6 False)))
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

Python % 1K) Timsort F3Aff By Rue 4R sPAL M CA A PR R R T 2 ARy -
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B i-HEJF- 2224 4fi (Decorate-Sort-Undecorate) 1544 T8 [ = AN 250 :
o TG, AR IHE R UT B (R ) R 4 2
o HR, HEpdemifEmsE.
o WJE, RERBEMERIASHGH T HES I AR E R 51 2

Bitn, JH DSU J5ykt grade HEFr=# 1R -

>>> 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)]

XOTVETEAT R0 A TCE He 7 MU R T U, e b BEE — T AR AT TR W) U LSS — AN E itk
RHE
A—EIEFA T O TR BRI R P RS i, HESERPA AL

o HP R R i—— RPN IUEA M RO B, BRI OR B TEHERE SR

o FUHRITH AL EA W, PURRMCARHEF &2 T PmigeE . I, Blanlssas) Rl st
Tk B (AR

XA VER 5 —A4~ % %2 Randal L. Schwartz 1F Perl #2 % 5 1 #E] 11 Schwartzian transform.
LK Python HE/FHEME T SR EL, B AEH AT EXFIHA .


https://en.wikipedia.org/wiki/Sorting_algorithm#Stability
https://en.wikipedia.org/wiki/Timsort
https://en.wikipedia.org/wiki/Schwartzian_transform
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SR AT A A XHE A SE R BN TR, EORE ek RO TSR AR HERE

B, —A JoF SHEWAEARI G DY B, SRR . R, — N ER R A
cmp (a, b) FRE—MEFR/NT, FFRRME, SR2 - NIREFR AT

M HAIE S S RIEE 25 BB LR R A, tbAh, LR L T HL R sR B E N APT A AL T4 -
BN, locale.strcoll () @ — A HaKEEL.

N T E IS L, Python 24t 1" functools. cmp_to_key Mtk AR ok AU T DAAE A B R 2K
A

[sorted(words, key=cmp_to_key (strcoll)) # locale-aware sort order ]

8 ZIiiftEA

o X TGS KW HEF, WA locale.strxfrm() EN 8 K H K i ] locale.
strcoll () fENEL L. FNAERFTE S P EVEFERAME Fh HEFF L a] GEA [
JIT AR Y

o reverse ZERAFFHEF RENE (R LB M S0 SRR B R IR Y ) . Ailkag 2, @i m
B reversed () AR, 1 DAYERA SEAIE 0L P ERHZRUR -

>>> 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 HEFPBIRRAE IR Z AT R G <o BRG, dlsd E SC—A> 1t () J7vk, sl ml DABRAA
SRS AR EHE P

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

i, R <TE 1t O KRPESEHBATARLR A __gt__ () GFZ [ object.__1t__ ()
TRRER ML A7) . AR RSN, PEP 8 BHCSEHUTA AN . total_ordering ()
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o BEPRBUNTE L EEAKB T e P A% 5o SRR B W AT I ANBEIR . BN, dn R LSy e
TR AT DAGE B AT B 2 A A B R A TR

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

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



https://upload.wikimedia.org/wikipedia/commons/1/17/Balance_à_tabac_1850.JPG
https://peps.python.org/pep-0008/
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e heapqg.heappush () fll heapg.heappop () G H4E3H— 3B HE 7 1B e H P i/ MG T &
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