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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

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.lower)

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

3 Operator Module Functions

The key-function patterns shown above are very common, so Python provides convenience functions to
make accessor functions easier and faster. The operator module has itemgetter (), attrgetter(), and

a methodcaller () function.

oS5 . EORNZD - LR 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 — LV OBEBIIEMOEFETOY — M EAREIC L £ 3. HIZIE. 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)]




4 FE & FFIE

list.sort() ¥ sorted() DMG & D reverse XF7 X —&X% BBEY LTRIFITET, TORF X—XiT
[EIEY — b 24T 0500 777 LTHHINE T, flZIX. ZEDOT— X% age DHIETEZWIEES:

>>> 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—rDRERLEENEY -

Y — MA, I (stable) TH 5 Z EMFESATVET, ChELa— FOHICHAL X —25 558, T4 D
IEFEAER SN2 20D 2 L R EIKLE 7,

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

ZOD blue DA — FRILADIEFZH LT, ("blue', 1) 25 ('blue', 2) OHICHB I LITEELT
7Z2& W,

CORBLOWHEIIC L > TEHEO Y — P 2BRBEMNICHAGDEZ 2B TEET, HlIE ¥ET—%%
grade DRFIEIZY — F L, X 51T age DRAMEICY — F LE2WEAIKIEZ, £F age TY— L. KIZ grade T
b5 —EY—-MLET:

>>> s = sorted(student_objects, key=attrgetter('age')) # sort on secondary key
>>> sorted(s, key=attrgetter('grade'), reverse=True) # nmow sort on primary key,.
—descending

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

COWFIZ, VRAIBLXUTZ 4= FHEY = MEFDOXR TV EZEEZ TN S T v S —BBAMRILTE
£9,

>>> 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 T!& Timsort 743V XAHFHINTOT, FIRRIEHOY -+ 27528 TEET. Zh
BHEDT—&2Ly v HOHLW2IEFE2ZDEEZFHATESE2LTT,



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

6 ¥dL—k-Y—k-7>7FaL—k (DSU)
CDATA4FLEUTDO 3 20RAT vy 7B RATTIL— Y =7 FalL—+
(Decorate-Sort-Undecorate) & FHINTWE T

o ¥F. LERBVARA MY — P LAEVIEFZHIEIT 2 LWETTaL—FLET,

o KT, 7AL—bPLEVARAMEY—PFLET,

o R, TaL—FEWMDERE, FLVIEFTILADEDOAZFOY X FEMED £3,

flziX, DSU 7 e —F %2R L CTEET— X% grade TY — b3 254!

>>> 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 LBRTADTHERENCHBEINS7-DIELSEEL £ 5, RAOERMSHE SN, AUHE
WK _OEEMNE SN, NS FEBKICEE 7

TaAL—bFLEVRMDA VTR i BETOHETEENILEIDY FEAN, 2555 T20H
RYHH E5:

o V= IPEEWHEDET - DL DDERNFE L F—2ROBE. TALOIEFSY — FEhiz) X
FTHHMERIEINE T,

o LA DEENHETARELERZIHOLIIB Y FBA. BELRSLFIAL— FINEXTILDIERIZZL D
BE. RO _ODBERETIHREZINEINSTT, Hle LTIEDY R MIEHEMKTERWEERZ &
ZEMTEET,

ZDA T 4 F LDFIIC Schwartzian transform 235 D £33, ZHUE Perl 7 v 25 <D TH%A% Randal
L. Schwartz 252 ATWE T,

WE X Python @Y — M key BIBIC X 2 TEZREAEL TVWEOT, 207 7=y ZIFARETL & 5,
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V— DD DR E R IR T F - E ST, 220D ANEZZITED. ZOHENNLIEF 231852 &
5 72 BEROR FEI B R . WD E T,

BIZIE, K EZ 2208 Iz L, KBV AL, KDEVALOHNHZIEFZE5X X5, T
X912, cop(a, b) REDHEBEKII D/ NS VE ZRBADMEEZ, ANPELWEEIRZ 0 2, KDREWY
BREDHEZEL %,

oo 75 Iy VEFETELNZTLTY X L% Python KESHET & ICHBEAKEHCTZ 2
MWEL DY FET, /2. ZD API O—#r LTHEBEZEZRELTWE 7477080 T35, HlxIE,
locale.strcoll() IXEbIBEET T,


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

ZD XD BRGEITHILT 572, Python XL E S v 7L THF BB LTHZX 2 X513 2%
functools.cmp_to_key L TV ET,

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

8 BZOhDIZLIFL

o M — LICHIGLZY — F2ITIITIE, F—BEUZ 1locale. strxfrm() Zf# 5 2o, FHEEIEIC 1locale.
strcoll() ZfioTL &V, INBRERDIE, HU7L7 7Ry FEffioTWze LTH, Xk
PEZIX " TN T7 7Ry ME” OFKRTZ2DDNEDLEZEBH 05 TT,

o reverse XT XA —RIXY — bOREWERHLET (TITHH. La—FOF-—DELWVWEETL DIETF
PR SNET), HAVI EICZDOFEII T X — XML T reversed() BEZ 5 Z & THEHK
THRIEHNTEET:

>>> 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 V—FEEUZX. 200 TV PRI A< 2HVET, Lo T, 77 RAEHEDY — MHE
FEBMT2I2id __1t__ O AV FEERTBILTERTEET,

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

However, note that < can fall back to using __gt__() if __1t__() is not implemented (see object.

1t__0).

o key BIEUIY — P24 TV 27 MURIFT 203D D T8 AL key BIBUISERY YV —RiC7 7 R
TH5IeHTEET, PIZRXPEDORRENHTIREFEIN TV A LG, 22 AL Tl EAE D]
DYA+2Y—bFHIEHNTEET:

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

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