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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, 41)
[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 MZDAERINTVWE T, —F sorted() BEIITED
AT TNEZFHTFET,

>>> 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.lower)

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

key R X —XOMEIZBEBELEFEH LAIGEA 7S 227 P TH-o T, BH—D58x b, Y—MIHHZNS
F—EZIETDHDTRITIIUINT EE A, TOFFNCED Y — P 2@EI/TAET, F-BREEATLa- I
MLTEob ) —EZIFIHEINENETT,

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

>>> student_tuples = [
('john', 'A', 15),
('jane', 'B', 12),

(KDR=212%i<)




(FIDR=I 5 DfEE)

. ('dave', 'B', 10),
1]

>>> sorted(student_tuples, key=lambda student: student[2])

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

# sort by age

U727 =y 7 34R00 XN/ EME (named attributes) 25 2 TAHI7Y =7 M LTHENEL £3, #i

ZX:

>>> 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

3 operator £ 2 — /LB

IR U7z key BB D EZ =13 e TH—MRTT, 2D, Python FEE TR VLT WY 73R L
TWE 3, operator £ 2 —/LICIL itemgetter(), attrgetter() % L T methodcaller() B H H £ 3,

oo EMAT 5 . EORlZb o LR TERICRD £

>>> 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 OBBIIEROBEETDOY — b EATREIC L £3, BlZIE. grade TY — b LTEZ HIT age T

V— 13355




>>> 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 FEEPFIE

list.sort() ¥ sorted() DAL D reverse XT7 X —X% BEBEL LTI ITET, 207 X —X3HE
NEY — 2T 50D 757 LTHHZINE T, FIZIX. FEDT—X% age DHNETHE 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-IrDREMCEGHNEY —F

Y — ME LIE (stable) TH2 I EMRIESNTVE T, ZHAELa— FOPFRZFELCF—2H 255E. L4 DIHE
RS s e wnws T Z2EKRL X9,

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

oD blue DLa— FRTLADIEFEHERF LT, ('blue', 1) 7 ('blue', 2) DHIICHZ I FELTL
AN

COHRMBLWHEICK > THEBO Y — F ZEFENICHAGDE 2 Z e TEE T, BRI FET—X% grade
DREIEIZY — R L. EHIT age DFANEIZY — P LE2WEEIKIE. £73 age TY— b L. KIZ grade TH 5 —F
V- LET

>>> 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)]

COMHE, VAPBIUOTZ7 4=V FHEY — MEFO X IV RERZTIND T v S—BAHRILTE X7,

>>> def multisort(xs, specs):

for key, reverse in reversed(specs):

(RDR=212Hi <)



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

(FIDR=I 5 DfEE)

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 XLDBFHENTWT, FRRIEHOY - 2T 2B TEET, ZUIH
DT =Xty " WOHLWAIHFZZDEFAHATEZ2056TT,

6 7aAL—k-Y—Fr-7oFaAL—brZHALEHEVWRDA
CDAT A4 FLEBUTD 3 DDRTy FREBbRATTAIL—- Y =7 ryF7alb—r1
(Decorate-Sort-Undecorate) & FHINTWE T

o XF. JLEBRBVARMEY —FLAVIEFEZHIET 2 LWVETTaL—-FLET,

e R, 7AL—FLEVRMEY—-PLET,

o BRI, TaL—FEWMDRE, HLVIEFTILADEOAZFEFOY X M EMED $3,

il ZiX, DSU 7 7a—F2F|H L CTEET— &% grade TY — M3 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 T4 FLZERTNADTEEREANNCHE SN DIELSEMEL £7; ROERDB SN, FTHEICE
B_OEBEMNBE N, UIFSFEICE X T,

FaAL—FLEVRAMDA VTR ZETDHBETEENINEIIDHDERAN, 25532 TO0FH
DHDFT:

o VI KEKEDET - L ODHEENF L F—2HOHE. TALDIEFHNY — &NV X PT
b SN E T,

o LA DEBNHKAIRELRERZHOLIIRD FEA. BERLTaL— b ENEZ TLDIEFIZZ K D
A BYO_DOOHEBATREZINLIZ 2 HTT, Hle LTIDY X MIEELK TELRVWERRZSL I eh
TEET,

ZDA T 4 & DRI Schwartzian transform 25 D £5, Z4UX Perl v 7 Z <D THA Randal L.
Schwartz IZHRATVWET,

WE S Python @Y — M key BAEUC X 27T ZRHELTVWEDT, 207 7=y ZI3FETL x5,



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

7 cmp N XA—RZFBLIHEVWAEE

Z O HOWTO ONAEDZ {1J Python 2.4 PIEZRE L TWE T, ZALATTIEMHAAABEE sorted() &
list.sort() WEF—V—F5E L HEFVATLE, ZOROHIZ Py2x N—=Y a2 YO Tk, 2—F L
BEEET 220D cmp T XA —ZEYFR—FLE L,

Py3.0 Ti& cmp T X —=RIZFERICHIFREINE Lz (B0 REEE __cmp__ ) Y v 7 XY v ROEZEE
FR&E. SREERHEMLL D 2720D0Z2 KB TOo—Er LT),

Py2x TIRY—bMZA 7> ar e LTHRICHHTE 2882522 2 e N TEET, MRz —>0
Bl D MIVHEIEFAEDEE, FLVWHEIKIE 0 2, KEVWHERIFZEOEE RS R IFUIVIT R A,
FlZE U FDEIICTEET:

>>> def numeric_compare(x, y):

. return x - y

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

o, HREZYICT2 2 dTEXT:

>>> def reverse_numeric(x, y):

. return y - x

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

Python 2.x 205 3.x I2a— FEBET 255, HEREEEZE > TV 3 5E121E key BARUCEHB L R IT USRS 4
WES BRI Z2 0D LOLERA, LTD T v =22 f{EIZLTNBETL & 5:

def cmp_to_key(mycmp) :
'Convert a cmp= function into a key= function'
class K:
def __init__(self, obj, *args):
self.obj = obj
def __1t__(self, other):
return mycmp(self.obj, other.obj) < 0
def __gt__(self, other):
return mycmp(self.obj, other.obj) > 0
def __eq__(self, other):
return mycmp(self.obj, other.obj) ==
def __le__(self, other):
return mycmp(self.obj, other.obj) <= 0
def __ge__(self, other):
return mycmp(self.obj, other.obj) >= 0
def __ne__(self, other):
return mycmp(self.obj, other.obj) != 0

return K




key BRI 24 S 21213, T WHEREE 7 v ST 57210TT:

>>> sorted([5, 2, 4, 1, 3], key=cmp_to_key(reverse_numeric))
[5, 4, 3, 2, 1]

Python 3.2 12i&, #E#¥ 5 4 75 Y D functools T 2 —/LIC functools.cmp_to_key() BIEMBMX N %
L7z

8 O\ <oheFrd

o BT — LICEEL-Y — b 2T 3121, F—B locale.strxfrm() ZFIH T 35, HEEIEIZ 1locale.
strcoll() ZHHALEI,

o reverse XNTRXA—=RIFY = DLEWEZREET (TITHH, La— FOF—2% L WIHETTLA DIEF A
FENET), HHVWILICZDOEEBIINT XA —ZMWL T reversed ) B _FIff S Z e THT 22k
MTEET:

>>> 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)]

e The sort routines use < when making comparisons between two objects. So, it is easy to add a standard

sort order to a class by defining an __1t__() method:

>>> 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 BABUIZY =+ T2 47T 227 MTKIFT 2RI DH D £ Ao key BIBUIAEY VY — 127 72 XT3
B TEFT, PIZRXEAEDOKMEITHEIRFSN TV SIGE, ZhzfH L TiloZEo4Hio Y A +
Y —FSBHICNTEXRT:

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

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