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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

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 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<)



(FIDR=I 5 DfEE)
('dave', 'B', 10),
-1
>>> sorted(student_tuples, key=lambda student: student[2]) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

U727 =y 7 3AR250 0@l (named attributes) {5 28 T 7Y =227 MU THEEL £3, #i
2R

>>> 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)]

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.

ChonMBEMMAT e, Lofllds o Ll CamdEicih 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 OBBIIEROBEETDOY — b ZATREIC L £5, BlZIE. grade TY — b LTZ HIT age T
V—bMTEHE




>>> 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 FEFIE

list.sort() ¥ sorted() DML D reverse 87 X —X% BBMHEY L TRIITITET, 2D 57 X—&RI13KE
JEY — b 2T 5200 757 LTHHAZNE T, X, 2EDT—X%E age OMWIETE WS

>>> 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—FOREMCLESHZY —F

YV — ME, ZE (stable) TH2 Z MRS TVET, ThELa— FOHRRZFELTF—2DH 258, T4 DJE
FEhffRi SN s VWS T ZEKRL X7,

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

ZOD blue DL aA— FATTADIEFEEHEFRE LT, ("blue', 1) 25 ('blue', 2) OFIIH B I LITHFEL TR
XV,

CORB[LWHEBEICX> THBOY — F 2EBENICHAGDES 22D TEFE T, HlXIRX 2ET—X% grade
DREIEIZY — b L. 5T age DRNEIZY — P LIZWEEIKIE, £73 age TY — b L. KIZ grade TS 5 —F
V—bhrLET:

>>> 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)]

ZOMBIZ, VRIBIU 74—V FHEY—VMEFDOX I NVEERZIIENS 7 v X—BERAMRLTEZ S,

>>> def multisort(xs, specs):
for key, reverse in reversed(specs):
xs.sort (key=attrgetter(key), reverse=reverse)

(RDR=D12Hi L)


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

(FIDR=I 5 DfEE)

return xs

>>> multisort(list(student_objects), (('grade', True), ('age', False)))
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

Python Tid Timsort 713V XAHRMHASINTOT, MERIEKOY — 2T 2L TEET. ZHUIH
EDT =Xty "HOHLOB3EFZZDEENHTE 205 TT,

6 ¥IL—k-Y—Fk - 7>FaL—k (DSU)
CDAT A FLBUPTD 3 DDRT vy T7RXbRATTAL— MY — b7 7alb—rF
(Decorate-Sort-Undecorate) & FHINTWET:

o X9, LERDZVAMEY = FLEVIEFZHIET 2HLWVETTaL—-FLED,

e KT, 7AL—FLEVAMEY—PFLET,

o RRIZ, TaL—FEHDRE, HILWIEFTILA DEDOAZREDY X F2/ED £7,

flzX, DSU 7 7a—F2F|H L CEET— &% grade TY — M T 556!

>>> 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 T4 F LB RTNADTEEREANCHBE SN S DIELSEMEL £ 7, BRFOERDB SN, FTHEITE
BoOEENB SN, LINSFERICEE X9,

FaAL—bLEVANDA VT IR i BZETOHBETEEININEEH D FHAD, £25 T2 TO0FH
BHHET:

o V—IPREKEDET - L ODHEENF L F—2HOHE. TAHDIEFHRY — &NV R PT
b SN E T,

o TLADBEENIIARERBERZEZLE DL IR XA, BERLTaL —FEINZ T LDIERIZZ K DI
G BUIO " ODBERTHREZINBINLSTT, fle LTI Y X MIEERTERWESERE2E e »
TE%E9,

ZDA T 4 F LDRHIFIT Schwartzian transform 23H D £3, Z4UE Perl 702 <D TH%A % Randal L.
Schwartz IZH5RATWVWE T,

WE S Python @Y — M3 key BAEUC X 2 HFEZRHL TVWEIDT, ZDF7 7=y ZIFFRETL x S,


https://en.wikipedia.org/wiki/Timsort
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V— F DD DM ER IR T F — L E ST, 220D ANZZITED.,. FOMEMNNLZIEFEZEE T2 L5k
BEEOE PLIRBER . W E T,

BIZE K E 22009 Izt L, IhBEWA, AL IDEVLOHNNZIEFZ5X %5, FL &
512, cmp(a, b) REDHEBEKIZ LD/ Ve 2I3EDELZ. ANWPELWERIZ 0 2, XD REVWHEIRIE
DIEZERL 9

i ra s I v FEETEPNZT LT X L% Python ICEEE T L ZIHHEEBEHICT 220 &L HD
3, £/ ZD API O—#y U THEBEBERHLTWE 74 75035 F3, HlZiE, locale.strcoll()
VX RIS,

DX BRGECHILT 5720, Python ZHBEKZ I v 7L TxF—BRE LTHZRI2 L5123 2K
functools.cmp_to_key LTV E T,

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

8 BZODIFLIFL

o M —LITHIRLZY — M 2IT512id. F—BEIZ locale.strxfrm() 2 5 H. HHERBEEIC locale.
strcoll() 2o TLFE WV, INRRELDIX, FALT7LT7 7Ry bEFHoTW22 LTH, XbahE
ZWE " TNT7 7Ry ME” OFEKRTE2HDNELEZEBHE05TT,

o reverse X7 XA —RZY — FOREWRZRHET (TIT2H. La— FOF—2%F L WHAETT A4 DIEFHHE
FENET), MEHVI EIZZDOHEI T X —XML T reversed() B¥x —[Hffi5> 2 THRIRT 2 2 &
HTEET:

>>> 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—FEEUZ, 20DF TV 27 P ERHKT I < ZHVWET, LD oT, 77RO Y — MEFZ
BMT2Z8d __1t__O XYY FEERTLHIETERTEET,

>>> 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 _0O).


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

o key BAEUEY — b3 24TV 20 MIHKET 2REITDH D 8 A key BIBUIANERY Y —R 127 72 XF 5
e TEET, FIZIXFEOBMEIHFHEICRESIN TV RIGE, ZhEFHL Tl EDHAR IO Y X b
Y —bFTBHIENTEET:

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

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