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1 V—hrOEX

B FIEHD Y — M THEHHETT: sorted) BBZEIMERIZITI T, 25 THE Frlzicy—rEnizy
A MR ENFET:

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

list.sort() XY v FZMULZLTHRILI LB TEEY, ZOHERZIVA e, YTV —RRXEELET
(Z LT sorted & OIEELZET 279 None ZIRL %73 ), ZL DA, THHDJEIE sorted() &HANR2
EMETT - 2L, TLADV R MHRERGEITE, DT TIBLDRRNTT,

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

>>> a

[1, 2, 3, 4, 5]

BWIMIZHH D F9, list.sort() XY v FIZV R MZOAERINTVWET, —F sorted() BEIIMTE
BEDAT IS ITNEZIMTES,

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

2 Key B

list.sort() ¥ sorted() ITI& key T X=X pHD F3F, TR ZITIANCY X M OFERITH LT
PEONH SN BR (X3 LATREA 72 = 7 1) BIEET 587 X —X T,

BIZAE, RTINS 2 X L 72 S8 EE o il

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

['a', 'Andrew', 'from', 'is', 'string', 'test', 'This']

key 285 X — X OMEIZFE IO LATEEA 79 = 7 P TH o T, H—D5[8ze b, Y— 1Mz
52X —fHZETHDTRFUINTERA, TOFIFNICEID Y - 2@m#icfTA£d, F—HBIEAIL
= FIHLTE o5 ) —HAEFHIHENZ 15T,

S DBBFHARE=VIENL ODDERP LRI NREA, VT I7ADENIEZF—2 L TY— b FTBHZET
‘j‘o WIJi&i‘:

>>> 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)]




U727 =y 7 3% EhzEH (named attributes) 25 2 TH 7Y =27 MR L THEMEL 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),
-1
>>> sorted(student_objects, key=lambda student: student.age) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

ZHIDOFENENEHEOL T2 7 V3 ETRLEEBYEED Y 7 A0 ENRE L, dataclass R
named tuple D4 Y AX VA TH LWVWTT,

3 operator €2 21— )LD partial BIEKIC & 551

TR U= key function 238 &Z — FIEF %7 DT, Python &7 7 & 9 BE% fl B3 < fEh 2 (5] 72
B ZREE L TWE T, operator £Y 2 —/LIZ itemgetter (). attrgetter(). ¥ & methodcaller()
B DD %9,

oS5 . EORlZD o LB TERICKD £

>>> 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 OBEBIIERMOEFETOY — FEAREIC L 3. BHlZIE. grade TY — b LTE 5T age
TY— ¥ 354!

>>> 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 a2 — /WIIMNICd F —BEEES D DERZY —A23H D 3, partial O BIBUIEEEI
BoBfo 7074+ 25 L. F—BRICELLEDDICITEXT,
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https://en.wikipedia.org/wiki/Arity

>>> 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&']

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

['Abe', 'Eloise', 'Nubia', 'Ndfiez', 'Zeke', 'Zoé&', 'Abjgrn', 'Elana']

4 FE & PZIE

list.sort() ¥ sorted() DMA L D reverse XTF7 X —&X% BBEE LTZIHITET, TOF7 X—&RiZ
EIEY — 27508500 777 LTHHAZINET, AlZIX. ZEDT—X% age DHIETHEZWEE:

>>> 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—LrDRERLEENEY -

Y — ME, ZE (stable) TH2 I EDMRIESNTVET, ZHUIL a— FOTICFAIL -5 55585, LA D
IEFE DR E D LWV S T 2EIRLE T,

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

ZOD blue DV aA— FRILADIEFZHEFE LT, ("blue', 1) 25 ('blue', 2) OHIICHB I LIKERLT
&N,

CORERBLWHEIZE > TEBDO Y — F 2BRIENICHAEDE L Z B TE X T, M 24T —X%
grade DFEIEIZY — L. EHIT age DRMEIZY — b LEWEEIIKIE. £ age TY— b L. RIC grade T
b9 —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)]

CONHEFE, VAPBLIGT7 4 = FHEY — MEFDX PV 282 TN S T v 8 — BRI TE
£7,


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 Tl& Timsort 743V XADFHINTVT, FERIEHOY -+ 2758 TEET. Zh
BHEDOT =2ty " OHL02EFEZZDEEFHATE205TT,

6 ¥aAL—bk-VY—k-7>FaL—k (DSU)
DA T AFALEBUTFTD 3 D20RTy JCBRATTAL—PFY =7 YF7TalL—1}
(Decorate-Sort-Undecorate) & FHINTWET:

o ¥F. LEHRBVARA MY — P LEVIEFZHIET 2 LWETT 2L —FLET,

o KT, 7AL—FLEVAMEY—FLET,

o EfRIC, TaAL—FEEDIRE, FILVIEFTILADHEDOAEFROY X M RIED £3,

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 T 4 A LBRITANTHERENCHBEINS-DIEL SEMEL £ 5, RADOEREMNHE XN, FUHE
W _OEESE SN, INSFEMKICEE 7,

FTaAL—FLEVA MDA YT IR IR TOHRETEINIDLEEIDDFBAN, 2533522 To0H
Wb F3:

o VI EEWEDET - DL DDEBENFE L F—2FOBE. ZTALDIHFSY — FEhiz) X
FTHMERI N E T,

o TLADEENHAIRELREREZR OB XA, BELRSLTaL — FENEXTILDJERIZZ L D
5E. BUIOOOBERTREZINZNEHTT, Hle LTIV A MIERMKRTELRWERREET
ZEMTEET,

ZDA T 4 F LDFIIC Schwartzian transform 235 D £3, ZHUE Perl 70275 < DM TH%A% Randal
L. Schwartz IZH5 A TWE T,

WE S Python @Y — M key BRI X 2 AEZREL TWEZ2DT, 2077 =y ZIFFRETL x5,



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

V— DD DR E R IR T F —B L E ST, 220D ANEZZIIED . ZOMHNNRIEF 231852 &
5 I AR R LU EAR . W E T,

BIZIE, K E 22000 Iz, K OEEWA, FLHA. KD EVLOMENNZIEF 252 3, FUT
X512, cmp(a, b) REDHEEEIZ L D /NI Ve ZIZADEEZ, ANPEFELVWEEIZ 02, XIHhREWVWE
BIREDEZEL X7,

oo 75 I VEFETELPNEZTILTY X L% Python KESXHET & 2 ICHBEAKEHICITZ 2
MELS DD ET, 720 2D API O—#le L THEBEEKZIEELTVWE 74757 VdH D T, FHlZIE,
locale.strcoll () IXLLEEEET T,

DX BGEWTHNILT 5729, Python IXHLEEAEE S v T L THF BB LTHZ 2 X 5123 2 B
functools.cmp_to_key LTV E T,

{sorted(words, key=cmp_to_key(strcoll)) # locale-aware sort order J

8 BZODIFLIFL

o BT — LG L2V — b EITDICIE, F—BEUC 1locale. strxfrm() 25 7o, FLEBIEIC 1ocale.
strcoll() ZffioTLZE WV, ZNBRBRERDIF. AL7L7 7Ry b EffioTne LTH, Xtk
DPEZIE " TNV T 7Ry ME” OFKRTE2DDNPEDLEZEBHENHTT,

o reverse XT XA —RIXY — bOREMERBET (TITHH, La—FOF—DEFELWVWEHEETL DIET
PR SNET ), MHVI EICZDOHEII T X — XML T reversed() BAEZ Z[EIffi5 Z & THEHK
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)]

J

o V—IEEUL, 20DA TV PEUETAE < ZHVWETS, Lo T, 77 RITEEDY — ME
FEEMTZ2Z22EF 1t O AV FEERETHILTERTEET,

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

72l __1t__ O EEIATVRIFIL __gt__ O ZH-oTRE T2 2 CERELTLEEY
(ZDEIRITOWTEEL 1 object.__1t__O) ZZWLTLLEE W), BEZ[ <70, PEP 81362
DHIEAY v PR TEET LI 2R L TR T, ZOEELMEICT 5729, total_ordering ()
TFar =T hTng g,


https://upload.wikimedia.org/wikipedia/commons/1/17/Balance_à_tabac_1850.JPG
https://peps.python.org/pep-0008/

o key ARUIIY — b3 247V 20 MIRET 2REITH D VA key BAERUIANEY YV —RITT7 7R
THIEHTEET, FIRIZFAEOHBEIFHFFIREFEZIN TV IHE. 22 A L THlo¥4E 04T
DVA+NZY—FFTBHIENTEET:

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

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

9 MHHNEY— b

TV = a ilid, TRO—EHDOAPEINEIN TV LI WS DHADHD 3, BHES (4 77 VI3TRR
V=t EDDIRMEEETH VL 00DV — LR L ET,

e min() ¥ max() BENZHNER/MEL HBEAMEZIEL ET, TS DA 7 —& %2 — 2Tl L,
BN X EY ZIFEAEERL Ao

o heapq.nsmallest() & heapq.nlargest() \ZZNZNHR/NDERKOME n HEZERLET, ZHhHDH
Bixr—Lz—ERU@EBL, —EIZ n BRLFZEELET. ANWOBITH L TINE W n DETIE,
CHSDBRIZSTERLY — b XD I OEEDNE 2 22272 e D £9,

o heapq.heappush() ¥ heapq.heappop() IZH/NOERENDRUINIE 0 12725, EiHIZY — M Eh
o7 =R ORFIEEDMERFLE T, TASOBBIIARI R T Y 2=V v c— RN b 2 BE
Fa—%FEETIZOICHLTVET,
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