V—bDTOZ=ZwY

)1)—2X 3.13.0rc2

Guido van Rossum and the Python development team

9 A 19, 2024
EPN
1 YV —hrDEXK 2
2 Key F8# 2
3 operator EZ 2 —JLDEAEC partial BIELIC & 25 3
4 FE & pIE 4
5 V—FrDOEEHLEENEY —F 4
6 FAL—k-Y—hk - PYFaL—k (DSU) 5
7 LEEREREK 6
8 ®boldLIiEL 6
9 BRRY — b 7
%5l 8

ZE

Andrew Dalke and Raymond Hettinger

Python VA MZIEV A M4 Y L —RIZEET S, #HlAHAHRXY v F list.sort() 23HD %3, ficd 4
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1 V—hrOEX

HiiaFIHD Y — NI THEHETT: sorted) BIEMERIZTITY, 25 T, #Ficy—bEhizU R b
DRI ET:

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

list.sort() XY v REZEMUZLTHRELIEDBTEET, TOHEFVRA ML VTV —-—RZEBLET (£
LT sorted & DIRAELZEET 2728 None ZIRL £7 ), ZL DHE. THHDITIEIR sorted) & HANS & AMHE
TF - REL, TEADY 2 PBFERGECE. IS TIAE DHRNTT,

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

>>> a

[1, 2, 3, 4, 5]

BWIMICHHD F3, list.sort() XV vy RIZV A PMZDAERINTVWE T, —F sorted() BEIITED
AT TNEZIHTFET,

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

2 Key BA%K

list.sort() & sorted() & key »$7 X —&AH D £3, TAUILEZITIANCY X + OBREZITH L THAE
HEN PR (XM LATREA 7Y =27 ) ZIEET 587 XA —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 T X —XOMEFBEMEZIEMOCHLAIREA 7P 27 v TH- T, B—05[8%Er b, Y- MNIHAHZNRS
F—EZETHDOTRHRITNUIVITERTA, ZOHINCED V= 2EHEIATAET, F—BBIEISAILa—- R
L TE->B ) —AFEFREFHEINE 5T,

L BBFHRE =L ODNDEENLRAINREA VT I7ADENLEF— LTY—F T35 TT, Hi
Z3:

>>> student_tuples = [
('john', 'A', 15),
('jane', 'B', 12),
(RDR=2128i<)



('dave', 'B', 10),
-1
>>> sorted(student_tuples, key=lambda student: student[2])
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

(FIDR=I 5 DfEE)

# sort by age

U727 =y 7 3AR250 0@l (named attributes) {5 28 T 7Y =227 MU THEEL £3, #i

ZIX:

>>> 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)

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

# sort by age

LHEIDFENTBUEEFEOA T2 NI ETRLIZEBHEED Y 7 A0 HENE T L, dataclass X named

tuple D4 Y AKX Y A TH XWVWTT,

3 operator € 21— )L DA partial BIEKIC & 2 5H(

ET/RUZ key function 2R & — VFIEFEIC—RIN72 DT, Python &7 7 &3 BIEUE i HICH < fER 2 (EF) 72 B8
BERME L TWE T, operator EY 2 —/LIC itemgetter(). attrgetter(). B X methodcaller () B

BHHET,

IhonlBEMHAT . Lofllds o L i Cm#Eiciah x5

>>> 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 €Y 2 — LV OBBIIEROBEETOY — bEATREIC L E5, BlZIE. grade TY — b LTZ HIT age T




V— 3355

>>> 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 —/WZIIMNT b ¥ —BIZE S 1D DERIZLY — 3% D £F, partial () BIEUIEEGE 1B
B 7V 74 2oL, F—BEICELZbDITTEET,

>>> 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', 'Abjgrn', 'Eloise', 'Elana', 'Nubia', 'Nafiez', 'Zeke', 'Zoé']

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

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

4 FEEPFIE

list.sort() ¥ sorted() DA L D reverse X7 X —X% BEBEL LTRINITET, 207 X —X 3K
EY — N Z2AT50E 500D 757 LTHBHINE T, FlZIX. FEDT—X% age DHNETHEZ WA

>>> 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—LrDRERLEEHNEY -

Y — ME. LIE (stable) TH2 ZEMPRIESNTVE T, ZHAELa— FORRZELF—2H 255, T4 DIHE
S hs e Wnws T Z2EKRL X5,

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

OO0 blue DL a— FATLADIERFEHERF L T, ("blue', 1) 2% ('blue', 2) DFIICH B I LITHFERL T

4



https://en.wikipedia.org/wiki/Arity
https://en.wikipedia.org/wiki/Sorting_algorithm#Stability

2\,

COHRMBLWHEICK > THEHEBO Y — F ZEFENICHAGDE 2 Z e TE X T, BRI ¥PET—X% grade
DRENEIZY — R L. EHIT age DFNAIZY — P LE2WEEIKIE. £73 age TY— L. KT grade TH 5 —F
V—bhrLZET:

>>> 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)]

CONFEZ, VRMNBIXU 74— AL FEE Y —VERDOX LV EBEBRZITENS 7 v S—BBAMRLTEE 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', False)))
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

Python Tl& Timsort 703V XLADBFHINTOT, ERLERKOY - 275 2N TEET, ZHIEH
EDTF—Rty "HOHLOLEFZZDEEHATE205TT,

6 ¥aAL—k-Y—k-7>FaL—k (DSU)
DA T4 FALBUTDO 3 20RAT7y JbRATTAIL— MY =7y FaL—rF
(Decorate-Sort-Undecorate) &FHINTWNE T

o ¥F. LERBYVARA MY — P LEVIEFZHIEIT 2 LWETTaL—FLET,

o KT, 7AL—PLEVARAMEY—-PLET,

o BRIC, TaL—bFEWMDRE, HLVIEFTILADHEDOAZFEOY X M EMED £3,

flzi1X, DSU 7 e —F%2FH L CT¥ET— X% grade TY — b3 28546:

>>> 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 I LERTADTEEREANHB SN S DIELSEMEL £, BRFOERDB SN, FTHEITE
BoOEEMNBE N, LINSFERICEE X9,

TaAL—bFLEVRAIDA VTR i BRTOHETEFNILEIDD AN, £25FT25 2 TODFR
HHHET:


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

o VIR KEWKEDET - L ODEENF L F—2HOHE. ZASDIEFHRY — &NV AT
bt s E 9,

o LA DEBNHKAIGEELRERZHOLIIRD FEA, BKEZRLTaL— P ENLZTLVDIEFIZZ K DY
A BUO _DOOHERTREZINLIDHTT, Hle LTIDY X MIEELKTELRWER—RZ S eh
TEXT,

ZDA T 4 F LDFKIC Schwartzian transform 23H D £ 5, Z4U Perl 717 <D THES% Randal L.
Schwartz I ATVWET,

WER Python @Y — M key BIEUC X 2 HEZRELT0WE0T, 207 7=v Z7IFARETL & 5,

7 LEEREE

V— FOEDOMNREE R T F—EBEE ST, 200ANEZIIRD . ZOHENNLRIEFEZHET2 X5k
BEEUCE LEIRBAE . W F T,

Pl K 322009y Iz L, KDEVA, FALh EDEVIOEMNZIEFZ5 X3, FU X
512, cmp(a, b) REDHBBEBIIL D/NS Ve ZFADMEE, ANPFELWEEIX 0 2, KD REWHEIRIE
DEZERL £,

o orm o I v FEETEINITADY X L% Python ICEEET & 2ICHEEBEZHICTZ 2B ELHD
9, /2. 20 API 0—#2 U CHEBEBEIRELTWE 7477035 3, HlZI1X locale.strcoll()
BT,

ZDEIBRGENNLT 2729, Python BB Z 7y 7L THF B LTHERX 2 L5127 2%
functools.cmp_to_key ML TWVWE T,

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

8 IbIELIFL

o BT —LIZHELZY — b 21T I2IE. F—BBUZ locale.strxfrm() Zff S . LLEEEENC locale.
strcoll() o TL a3V, TADBPBELZDF, FIL7LVT7 7Ry b EfoTWize LTH, Xb2E
ZIEX 7" 7N T 7Ry ME OEKRTZ2HDNEDLLZBHENETT,

o reverse XNT A —=RIZY = DLEWEZREET (TITHH, La— FOF—2% L WIHETLA DIEFHE
FENET), HAVWIZ LIZZDHEII T X — XL T reversed() BEE S Z e THEIET 22k
MTEET:

>>> data = [('red', 1), ('blue', 1), ('red', 2), ('blue', 2)]

>>> standard_way = sorted(data, key=itemgetter(0), reverse=True)
(RDR=12HEL)


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

(FIDR=I 5 DfEE)
>>> 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 V—BRUE 2004 T Y22 PERT OFE < ZHVE T, Ldio T, 77 AREED Y — MEFZ
BTS20 __1t__ O XYy FEERT S I TERTEET,

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

T2l < __1t__ O pEEIATORITFE __gt__ O ZH->TRE T2 2 IRERLTLEZE W (Z
DEFRITDOWTFEL I object.__1t__(O) ZBIBL T Z3 W), BE%2[i<7/2, PEP 8136 oDl
BXYy FEETERETHIZLRHRELCVET, ZOEXELZMHBICT 272D, total_ordering() 72
L= &Rt THET,

o key BABUIZY — F T2 A7 20 MKIFT Z2HEIEIDH D £ Ao key BIEUIIEY YV — 127 72 RT3
B TEXT, PIZREAEDOKEIFHEICRFSNTWSIGE. ZhzfH L TloZEo4 oY R +
ZY—FTHIENTEXRT:

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

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

9 WMWY —F

TV —a E. T—XD—EDADPEIN XN TVIUIT I VW DD D T, EES L TSV I35%eRY —
FEDDBRWEEET 200DV —LERRHL T3,

e min() ¢ max() BEAZNRMEE BRAMEZEL T, TALOMEBBANT—&x2—EZ @@L, fi
BN XY ZIFEAEERLEE A,

e heapq.nsmallest() ¥ heapq.nlargest() XZNZENH/NDEHTRKDME n HEZRLET, b0
W7 —2e—ER@EE L, —EIC n BRZIERELET, ANTOKIIHLT/hEWw n OfETIE. Th
5O Y — b LD RO EEDNE 201Dk 5,

o heapq.heappush() ¥ heapq.heappop() FfH/NDERERMDRIHIE 0 ITK D, HTHNITY — FEhi
T—ROMHIEEDMRILET, ZAODBBUIXARA I Ry Va2 —) 7T RINICHDON 2 BREX 2 —
ERETIZOCHELTVET,


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