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A THEHER R A S ME]: DB sorted () BFx, B @mE—HIH S5

>>> sorted([5, 2, 3, 1, 41])
(1, 2, 3, 4, 5]

PRULTTPAME] 1ist.sort () ¥k, EEEHHDT RS (BRI E None DUBEGIEYE). Bl & sorted ()

RAFA I (AR TR ZLR R AR R AN A5G, B S Roa ReR— B .
>>> a = [5, 2, 3, 1, 4]
>>> a.sort ()

(1, 2, 3, 4, 5]

H—MZEER list.sort () FFERAEFRIERS L, 1 sorted () kT ARSZ AL AT T EM P4

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

2 #F3 (key functions)

list.sort () Ml sorted () #A—MHZ W key W LATEE— AR (UL EATIEA ) {F: (callable) ), 5 &5
E AR 5 TR AR R

BIAEEG — R 53 /NG i H LU -

>>> sorted("This is a test string from Andrew".split (), key=str.casefold)
['a', 'Andrew', 'from', 'is', 'string', 'test', 'This']

S key WEMAUE— R R (SORERIFIPI0E), HE R ok X0 2 B | Sl o — {2 ) B
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>>> student_tuples = [
('"john', 'A', 15),
('jane', 'B', 12),
C . ('dave', 'B', 10),
|
>>> sorted(student_tuples, key=lambda student: student[2]) # sort by age
[('dave', 'B', 10), ('jane', 'B', 12), ('john', 'A', 15)]

IR TR R A a2 JE PR 1, B

>>> 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 = [

BHT—3D




(R E—1)
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)]

Objects with named attributes can be made by a regular class as shown above, or they can be instances of dataclass
or a named tuple.

3 Operator Module Functions and Partial Function Evaluation

R R A AR A L, BT LA Python B2 T O 8 1 bR X A7 U i B ELPHE . operator #AH(EF)
A itemgetter (). attrgetter () St methodcaller () EHE AT PAMI.

O 2 R T 20 5 0 L

>>> 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 A 1) pR AL FF L @ IHERY , BlAnsE T grade HEJF- P age HEfF -

>>> 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)]

The functools module provides another helpful tool for making key-functions. The partial () function can reduce
the arity of a multi-argument function making it suitable for use as a key-function.

>>> from functools import partial
>>> from unicodedata import normalize

>>> names = 'Zo& Abjgrn Nufiez Elana Zeke Abe Nubia Eloise'.split ()

>>> sorted(names, key=partial (normalize, 'NED'))
['Abe', 'Abjzrn', 'Eloise', 'Elana', 'Nubia', 'Nafez', 'Zeke', 'Zo&']

>>> sorted(names, key=partial (normalize, 'NEFC'))
['Abe', 'Eloise', 'Nubia', 'Nufez',6K 'Zeke', 'Zoé&', 'Abjzrn', 'Elana']



https://en.wikipedia.org/wiki/Arity
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list.sort () fil sorted () #A —1f boolean ¥ reverse G R 2 M LR LR . B ERAE EORMIKHE
age {5 EHIE)T -

>>> 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 HiFBEMALISHRF

Hp i 2 e, BREREAZELRAMENE, EM e ORI BT .

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

W PATERL I W AR BRI ST blue, ETTEHERARIYIER, B (*blue', 1) fR&8FE ('blue', 2) Hj
T o
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THEREY . ARATRASEH age $HE/7—i M grade HFp—ii :

>>> 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)]

i AT DAl — {8 €04 R X (wrapper function), #252—1fER A1 K 2 (8RR T E R STAHIEDS [ B, A A
HIHERY Z ik -

>>> 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 [EJfii J iy Timsort #53%, REREF B RERIC SARIET, ATAA BRI E S .

6 dEef-HEF-F2BRit e (decorate-sort-undecorate)
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https://en.wikipedia.org/wiki/Sorting_algorithm#Stability
https://en.wikipedia.org/wiki/Timsort

>>> 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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7 Lk FER (comparison functions)

At ek X ] (W ACHE P (R, B R R R 1 A R AR SR

BN AT LR M B AR [ AR - S, MR . [RIBRH, 1802 cmp (a, b) SEHEI LRI X
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locale.strcoll () Ff—f ELi s =,

[E) 73 AL E 2e 85, Python {2} functools.cmp_to_key A IR, FRHAT AE fF4 o XA B -

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

8 HIF(EA

o BEETMESTRAHIEE R (locale aware) [IHEFE T DAMEH locale.strxfrm () EVEEER, 3 locale.
strcoll () FAEHE M. BHMZMLER, WEREARR P tE 2R 7R, #% [R5
HER 1 45 R

o reverse 2R GHEFHEFEEN (RIAHIF B SRR ERIETF) . ABRE, AihsEfHasuh
Al AR RO, HEME IR reversed () UMK

>>> 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 HEF Wi Hl < SRR R 14, PR e i EE T i ACHE T BT F e 2 f B, S 5%
1t () HEE:


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

>>> Student._ 1t = 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__ () for details on the mechanics). To avoid surprises, PEP 8 recommends that all six comparison methods
be implemented. The total_ordering () decorator is provided to make that task easier.

o SR TF BRI ACHE P P 1 o 3 pR st n] AFFIRCO N, 90 0 SR B A ol ol A A
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>>> students = ['dave', 'john', 'jane']
>>> newgrades = {'john': 'F', 'jane':'A', 'dave': 'C'}
>>> sorted(students, key=newgrades.__getitem_ )

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

9 Partial Sorts

Some applications require only some of the data to be ordered. The standard library provides several tools that do less
work than a full sort:

e« min () and max () return the smallest and largest values, respectively. These functions make a single pass over
the input data and require almost no auxiliary memory.

e heapg.nsmallest () andheapg.nlargest () return the n smallest and largest values, respectively. These
functions make a single pass over the data keeping only n elements in memory at a time. For values of n that are
small relative to the number of inputs, these functions make far fewer comparisons than a full sort.

e heapg.heappush () and heapq.heappop () create and maintain a partially sorted arrangement of data
that keeps the smallest element at position 0. These functions are suitable for implementing priority queues which
are commonly used for task scheduling.


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