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>>> sorted([5, 2, 3, 1, 41])
(1, 2, 3, 4, 5]
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>>> a = [5, 2, 3, 1, 4]
>>> a.sort ()
>>> a

1, 2, 3, 4, 5]

TG, list.sort () H¥ERENINEE XIW), Ml sorted () BREL] AFERZALM AT 25T S

>>> sorted({1: 'D', 2: 'B', 3: 'B', 4: 'E', 5: 'A'})
[1, 2, 3, 4, 5]
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list.sort () fll sorted () #H A key TS HI R A8 B AEHAT LR BT BAE B9 H T R BRI 0 R L
(B HA AT B4 .
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>>> sorted("This is a test string from Andrew".split (), key=str.lower)
['a', 'Andrew', 'from', 'is', 'string', 'test', 'This']

key JE S HELR %2 Ao (SO TR ), Bsz— S ROFRI— AT AT AL
AR, PR ATk R SR — U R AR

— ol DL AR B R R I — LR B N S R AR R A THER . A0

>>> 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)]

IR SRR T HoA a4 SR TR Xt 4. fin:

>>> 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),
o]
>>> sorted(student_objects, key=lambda student: student.age) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]
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3 Operator IR F £

T S v B R BSOS L, PR Python £ 43T EFI T AR, (0177 14821 BE
B itemgetter () . attrgetter () fl methodcaller () RN,

X e K, EIA/R BIAEAF MR B, HEPREE
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>>> 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 HRINFEAVF ZHHT . BIUN, % grade HEFF, SRIG 1% age HET:

>>> 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 F+FFHOREFF

list.sort () fll sorted () 2 H/RMEK reverse Z50. X HTAMCHFHER . Blan, ZPAR I age )i

>>> sorted(student_tuples,
'A', 15),

key=itemgetter(2),
('jane', 'B', 12),

reverse=True)

[('john', ('dave', 'B', 10)]

>>> sorted(student_objects,
[("john', 'A', 15),

key=attrgetter('age'),
'B', 12), ('dave', 'B',

reverse=True)

("Jane', 10) ]

5 HEFREMNHFERE

HP RIS F0E 1. XEWE U2 MC B MR R, R 08 B SR IGUT o

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

VER blue BT/ NC SR U LR B TATRELG N, DA ('blue', 1) PHIEFE ('blue', 2) ZHi.
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>>> s sorted(student_objects, key=attrgetter('age'))
>>> sorted(s, key=attrgetter('grade'), reverse=True)
descending
'B', 10),

# sort on secondary key
# now sort on primary.
;»key,

[('"dave', ('jane', 'B', 12), ('john', 'A', 15)]
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https://en.wikipedia.org/wiki/Sorting_algorithm#Stability
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>>> 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 {1y Timsort FIA T LA ROWUEAT Z Rk, TN & ] AR B4R b EAFAERAT AT HE -
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>>> 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)]
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>>> def numeric_compare(x, Vy):

. return x - y

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

oCE R T SR LR I -

gamistenm



https://en.wikipedia.org/wiki/Timsort
https://en.wikipedia.org/wiki/Schwartzian_transform
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>>> def reverse_numeric(x, Vy):

.. return y - x

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

RS Python 2.x FEAHE] 3.x I, AR PR L HLRE D BE T HLR5 2OR A i e A, & Hh B A
Do DA AR AR A 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) == 0
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

UL R R, A IR HAR R AL

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

JE Python 3.2 #1, functools.cmp_to_key () EREGLISMBIFREZE FH functools e,
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B reversed () MERTK, ATRALENA ZHNNIL T BELZACR

>>> 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 TEPIDA G2 [ BEAT LLR, PRAEHERPGIAR N 1t () . Bk, @@ 1t O ik,
] DAR S 2 M A ST IR HE e 7

>>> Student.__1t__ = lambda self, other: self.age < other.age
>>> sorted(student_objects)
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]
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>>> students = ['dave', 'john', 'jane']

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