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5. BB

FETBFANE—LECETRNRS | FFIT —EHRE.

5.1. FIRRYE 4514
FIREIRRBIABRENGIE. XERIIRMNSDENER
list. append (x)

HEIRAIAREBRII— TR, HET allen(a):] = [x]

list. extend (iterable)

ERAECIRPRIFTETTERRY EHIR. ST allen(a):] = iterable,

list. insert (i, x)

FEATINEEA— TR, S SREBENNTENRS] , il o insert 0, 0 BAFIFLE ,

a. insert (len(a), x) ZFETF a. append %) .

list. remove (x)

FERRYIRPE—MEN x FITR. NRIEEXHERNTTE , W valuelrror BE.

list. pop([4])
MpRFIFRPLE BB TRIPREIE., RIEBAEME | a. pop 0 BERFHRESIRFHRE—1TT
=, ( BiE&EEY i MONAEERTFXNSHENEN  MAREFRBASIES. {RETE Python 8%
FPEEERINXMMERTRGIZE).

list. clear ()

BRRFIRPIATETITER. FNT delal]”

list. index (x[, start[, end]])

REFIFRAFE—MEA x TTRAINTFFRRIRS . INRRBXFRITRIESME Valuckrror FE,

A2 E] start ¥ end 2RSS | BTFEERREATIERNSEFFY. RENES IR TENFFIN
FHATER , ARZ start 824,

list. count (x)

REITTER x EFIRPHIAIREL.

list. sort (* key=None, reverse=False)

SIFIRPRITTRHTHF (SHEIRBTEEXAT  BEEEN sorted() ) .,

list. reverse ()

BEETIRTPRITTER.

list. copy ()
REFIRAI—MNEFEN , FHNT al:].
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>>> fruits = [ orange’, ’apple’, ’pear’, ’banana’, 'kiwi’, ’apple’, ’banana’ ] 227
>>> fruits. count ( apple’)

2

>>> fruits. count (’ tangerine’)

0

>>> fruits. index (" banana’)

3

>>> fruits. index (' banana’, 4) # Find next banana starting a position 4
6

>>> fruits. reverse ()

>>> fruits

[’ banana’, ’apple’, 'kiwi’, ’banana’, 'pear’, ’apple’, ’orange’ ]

>>> fruits. append (’ grape’)

>>> fruits

[’ banana’, ’apple’, 'kiwi’, ’banana’, 'pear’,  apple’, ’orange’, ’grape’ ]
>>> fruits. sort()

>>> fruits

[’ apple’, ’apple’, ’banana’, ’banana’, ’grape’, 'kiwi’, ' orange’, ’pear ]
>>> fruits. pop()

" pear’

{REJgEERERE! , & insert , remove B sort Fi% , RIEXFIER , B TEIHIREIE—E(IREIEVAE
None , [1] IXZPython R fTE Rl EUEEFIANZ RN,

(RAT e BRI R — SR IFTEEIEE T LAHEFEELER. 5190, [None, "hello’, 10] BAAATHER , B
BEABESFHTEBRLR | T None RRESHEANSELNE, HBERFE—EIRBENIUFRANRE, Fn,
3+4j < 5+7j FIAR—PEIENLLR.

5.1.1. FIRAEHAER

PIRTEEEIIRIFAERAERRS  &a—"MaA , &R (Fikd”) . BER— NIRRT
iy , {£A append ) . EMHEAKTRERENE—7TE | (£ por O, FRIEERSI. 5140

>>> stack = [3, 4, 5] 207
>>> stack. append (6)

>>> stack. append (7)

>>> stack

(3, 4, 5, 6, 7]

>>> stack. pop ()

7

>>> stack

(3, 4, 5, 6]
>>> stack. pop ()
6

>>> stack. pop ()
5

>>> stack

[3, 4]

5.1.2. BIRAEABAFIER
FUZRBATLARIERAS! , Hep e INBITRHaReB (Yedtsel) | AMZIRBIEXABRESER. EATES!
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HESLI—BAFY , BI{ER collections. deque , BRI RTIARIEBMN im0 # T, BIa0

>>> from collections import deque 222

>>> queue = deque([“Eric”, ”“John”, "Michael”])

>>> queue. append ("Terry”) # Terry arrives

>>> queue. append (“Graham”) # Graham arrives

>>> queue. popleft () # The first to arrive now leaves
"Eric’

>>> queue. popleft () # The second to arrive now leaves

> John’

>>> queue # Remaining queue in order of arrival

deque ([’ Michael’, ’Terry’ , ’Graham ])

5.1.3. FIRHEST

FIFRMESTURM T — 1 EERNIEIIRTE. BUNAERICEMRMENATFIERENRIEIN TR
L REEREERREETIZE  SE BB ER M TRREEFFI.

g0 BRIRBAVELZ—DFSFIER | BixXEE

>>> squares = [] >o>

>>> for x in range(10):
squares. append (x**2)

>>> squares
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

TR XEEIE (3BE ) — RN x NRE | RRERENERENAFE. NREEILULERIERibtE
SIZHE'J,%E.

squares = list(map(lambda x: x*%2, range(10)))
#gE  ENT
squares = [x¥*2 for x in range (10) ]

J:EL*EF %Ifﬁﬂuﬁln@bko

HIRESTNEEER—XSESHESHNLUTRE | — " FAR | FER— for 78, ?*FEEA‘E%%\
for 8 if ¥, HERKGE—NHIIER  BXNRATUKIERER for M if FANASHTRETEMNSEL.
ZhG , LUITYISREST SR N IRP MBS TR EGER:

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y] 220
[, 3), (1, 4, (2,3, @ 1, @ 4, 3, 1, 3, 9]

meFN T

>>> combs = [] 222
>>> for x in [1,2,3]:
for y in [3,1,4]:
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;;; combs
[(1, 3), 1, 4, @ 3), @ 1D, © 4, 3, 1, 3, 1]

FRELERMUBRERT , for 1 it NINFEEERA.
MRFEAAR—TE (FIINLEER < v) ) |, BBABAIN LIRS

>> vec = [4, -2, 0, 2, 4] 222
>>> # create a new list with the values doubled
>>> [x¥2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> labs(x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [ banana’, ° loganberry ', ’passion fruit ]
>>> [weapon. strip() for weapon in freshfruit]
[’ banana’, ’loganberry’, ’passion fruit’ ]
>>> # create a list of 2-tuples like (number, square)
>»> [(x, x*%2) for x in range(6)]
[0, 0), (1, D, (2, 4, 3, 9, & 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x¥*%2 for x in range (6) ]
File ”"<stdin>”, line 1, in <module>
[x, x**%2 for x in range(6) ]

SyntaxError: invalid syntax

>>> # flatten a list using a listcomp with two for’
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]

>>> [num for elem in vec for num in elem]

[1, 2, 3, 4, 5,6, 7, 8 9]

FIREST I LMERSRIIRIATAMERERE

>>> from math import pi 220

>>> [str(round(pi, i)) for i in range(l, 6)]

[’3.1°, ’3.14°, ’3.142", ’3.1416", ’3.14159’ ]

5.1.4. FRERYIFIESH

FFESH PR RAR AT LARHIFRER | 85— MIFRESK.

EETEXA 3x4895E0%F , BH3ME 4895 FRE R

>>> matrix = [ 220
[1, 2, 3, 4],
(5, 6, 7, 8],

[9, 10, 11, 121,
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>>> [[row[i] for row in matrix] for i in range(4)] 277
([1, 5 9], [2, 6, 101, [3, 7, 11], [4, 8, 12]]
WM_ETH7N , RERYIFRESHKEETIRMERER for #TRER , FRLUXAMIFEN T
>>> transposed = [] 222
>>> for i in range(4):
transposed. append ([row[i] for row in matrix])
>>> transposed
([1, 5, 9], [2, 6, 101, [3, 7, 11], [4, 8, 12]]
RISk , BENT
>>> transposed = [] 222
>>> for i in range(4):
# the following 3 lines implement the nested [istcomp
transposed row = []
for row in matrix:
transposed_row. append (row[i])
transposed. append (transposed row)
>>> transposed
([1, 5, 9], [2, 6, 101, [3, 7, 11], [4, 8, 12]]
SCRRM R |, {RNIZE B EMRFRARERMEERERIIRIEET. 2ip () REBSBERFEMEXFER
>o>

>>> list (zip CGkmatrix))
(1, 5 9, (2, 6, 10), 3, 7, 11), 4, 8, 12)]

IFARITHESHNFMRA , 20 eSS0,
5.2. del 1B19]
B— AT LUANTIFRRRRAENZRS IMARERBR— It IR dol 1589, BEAREFSRE—MERN

pop() F3ik. del IBAHAILARSRMIIRFRIRIAEE TTENIIF (I ZABENAREE— P =5IRR
[BfeiEErIIA ) .« fan:

>>> a = [-1, 1, 66.25, 333, 333, 1234.5] 220
>>> del al0]
5> a

[1, 66.25, 333, 333, 1234.5]
>>> del al2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

(]

del tBETLAMIBREENZE
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IWEBES A a BAaikE ( BERIB—MERWRAE ) . HRIISERE TR dol fIEMEX,

5.3. JTTHMFS

BAVERFIRMFHEEREELERHE | GIUNRSIFITI R, 1R /2 8uEEE (S0 F7I2EE — list,
tuple, range ) FFEYRFR, BEE Python IESHIAR | EttRIFSISEEMBSHINAR S, XENES—FMrERS]

KAY: T,
— NN ARNVMIESIBIAELER , 530

>>> t = 12345, 54321, hello!’ 22
>>> t[0]
12345
o0t
(12345, 54321, "hello!’)
>>> # Tuples may be nested:
u=t, (1, 2, 3, 4, 5)
>0 u
((12345, 54321, ’hello!’), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:
. t[0] = 88888
Traceback (most recent call last):
File “<stdin>”, line 1, in <module>
TypeError: *tuple’ object does not support item assignment
>>> # but they can contain mutable objects:
cov= ([, 2, 3], [8, 2, 1)
o0 v
(1, 2, 31, [3, 2, 1])

SMRERIL , STTEERERNEEREESBERN | IMEERFRTHREE. HANBEESTEUEL  AIEEERE
IR (ANRXNTTER— N ERINRIEAI—ES ) . B EPH— P RIRAITRRERARIFRY , S2ARE
eI E S ZXISRAITA | flansizk.

BATHARERRSIIFRRG  EENEEREARNSSHMER  FEEERRNAE. TTHR immutable
 EFFBERELETEMENTR , AEBETHE (X—THTESER ) B RSIIAGE (GRE nanedtuples
FIEEEEATLABEEEANE ) . FIZRE mutable , FEFIFRPHITE—ARZRMEER , FEBEIENEAL.

— MFARNREZIES 0NN TRTA | ATENXMER  EEE—EMINE. StArTUER
HK—IEEESEE , SN RATETLBEEX N TR EMI—NESHKEE (EESERE—MEN
IEAEEAM ) . HIE , (BEE28%. Fla

>>> empty = () >0
>>> singleton = "hello’, # <{—— note trailing comma

>>> len(empty)

0

>>> len(singleton)

1

>>> singleton

( hello’,)
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>0 X, y, z =t 227

XWHFRA U BERIGSR , RARSEFNSSENTURETRS. FIEEEREFSEMRIZEL
S5ENFFIEMSTRIER. TRSERERTERETAIIEMF7IBRENAS.

54. 58

PythontbB&H £5 KB, EERHAESTRANNERFIIE. CHEARLZBREMRENERESTT
R, EONRSIFHR KRS |, & | E5 | IRESFHFIEE.

THESER set O REEILIFROIEES. TR : ZEOIE—TERIRRBERA set O MABER (| , BENEELES!
BT |, XMESUREEERIISE T —HHTITe.
AR L pngl

>>> basket = { apple’, ’orange’, ’apple’, 'pear , ' orange’, banana’ } 222
>>> print (basket) # show that duplicates have been removed

{’ orange’, ’banana’, ’pear’, ’apple’}

>>> ’orange’ in basket # fast membership testing

True

>>> ’crabgrass’ in basket

False

>>> # Demonstrate set operations on unique letters from two words

>>> a = set ( abracadabra’)

>>> b = set( alacazam’)

>>> a # unique letters in a

{a, ', b, ¢, d}

>>> a-—-b # letters in a but not in b
{r, ’d, b}

>»>a | b # letters in a or b or both
{a, ¢, v, ’d, v, 'n, 2, 1}

>>> ad&b # letters in both a and b
{a, "¢}

>»>a b # letters in a or b but not both
v, ’d, b, 'm, 2, 1}

T 7IF=HEST  EEESIFHESAEX

>>> a = {x for x in ’abracadabra’ if x not in abc’} %
>>> a

{’ r) , b d, }

5.5. 78
H—MFEERN Python NEHIEREE F4 (B0 MEIXE — dict), FHERMBESEARSWIIE HKS

A7 B BXE#H. SLOESREENERSINFYIAE , FHRI XEFF ARSIN  REFALURESATEE
B, BERFARIEE. MR TARESFMNH. HFaotd  BAXMNTABILUBERHET. BINR
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BERrENRTFSI  IENEEME— & ENNES  BUAEE—N (P FHF ) . —XIEEsSy
DelE— =zt ), B— e FENSAREXNRSENE LIRS o RIREN , MXBE
FEEHAIS .

FHF BRI ERERXRFEFENEITE. BAILA dol KMR—MREN. WRRERT —MELEFER
KEFREHEE  PBAZAISXNTKEFRERNERSWES. A— I TMFEIERREN SIS,

XF—NFEPUT 1ist (d) BREESZFHAMERTIER , RENXFHS FEEHEE , WEGER
sorted(d) ), BREFHPERFE—MIER , IR in KEZF,

LA 2 A Ep— L R

>>> tel = { jack’: 4098, ’sape’ : 4139} 222
>>> tell[ guido’ ] = 4127

>>> tel

{’ jack’ : 4098, ’sape’ : 4139, ’guido : 4127}

>>> tell jack’ ]

4098

>>> del tell sape’]

>>> tell irv' ] = 4127

>>> tel

{’ jack’ : 4098, ’guido’ : 4127, ’irv’ : 4127}

>>> list(tel)

[ jack’, ' guido’, ’irv’ ]

>>> sorted(tel)

[ guido’, “irv’, ’jack']

>>> “guido’ in tel

True

>>> 7 jack’ not in tel

False

dict () ¥IEREATLAERN R EXFFIR0EFE,

>>> dict ([ sape’, 4139), ( guido’, 4127), ( jack’, 4098)]) 22
{’ sape’ : 4139, ’'guido’ : 4127, ’ jack’ : 4098}
o, FEESALUMEENREREI P ElEFE

>>> {x: x##2 for x in (2, 4, 6)) 227
{2: 4, 4: 16, 6: 36}
LXBFEERFHEN , BNERETXEFSHCRIEERENELE
ooV

>>> dict (sape=4139, guido=4127, jack=4098)
{’ sape’ : 4139, ’guido’: 4127, ’ jack : 4098}

5.6. 1EIAHIIIE
STEFIPERAY , B i tons O FSAATG R AT RAOERIATERE
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print (k, v)

gallahad the pure
robin the brave

SERFFIREIRES | A enunerate () BRETRTLAUSERS (M EFIERS M AHERIFTEH

>>> for i, v in enumerate([’ tic’, ’tac’, 'toe’]):
print (i, v)

0 tic

1 tac

2 toe

ZRNERNEE S FFIPERE |, ATLAR 2ip (0 RENGHERITE—IUE,

>>> questions = [ name’, ' quest’, ’favorite color’ ]
>>> answers = [ lancelot’, ’the holy grail’, ’blue’]
>>> for g, a in zip(questions, answers):
print C What is your {0}? It is {1}. .format(q, a))

What is your name? It is lancelot

What is your quest? It is the holy grail.
What is your favorite color? It is blue.

INREBFEEA—DFF , AILUCIEREMFS AR reversed ) BRER

>>> for i in reversed(range(l, 10, 2)):
print (i)

— W 01 3 O

https://docs. python. org/zh—cn/3. 8/tutorial/datastructures. html

e

o0

o>

oo

INREBREMEEINFARIA—NFF , LA sorted ) RE , BRILMERSEIRFSAIEL_ EIRE—ANFHEIAE

YRR

>>> basket = ["apple’, ’orange’, ’apple’, 'pear’, ' orange , ' banana’ ]
>>> for f in sorted(set (basket)):
print (f)
apple
banana

orange
pear

BB BERIHERGIRAT | —RKRSIEE— I 7 IRR B E R SR

>>> import math

o0

o>
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»», TOr value 1n raw data:
if not math. isnan(value):
filtered data. append(value)

>>> filtered data
[56.2, 51.7, 55.3, 52.5, 47.8]

5.7. IRNFAHEH]

while 1 if SQIFAILAEREREME , MANRCEIRE,

FURIR(ERT in #0 not in BIG—MERSEE (BAE ) —PFIIE. BT is 7 is not EERIMMRERE
E— PR, XRMEFIRX AT ENRRER. FIERtCRIRMFREEREENNER , X MILTRIE
[BEEFHE.

EEBIRIERTLUEIE, Bl a < b = c 2RWET a NMF b HE b EF ¢,

EEBIRFRILABE f/RIZERF and 1 or SREAS | FEUCBRIRMF (BEMEATRRIZE ) FIEFRESA LA not 3k
B, XERERRIURRIRTILBIRER | EENIZH | not LR ES , or MAREE , ELL A and not
B or CFHNTF (A and (not B)) or C, FIZAI—HF , (REATLIEXMN FEERERES.

f/RZEAT and F or IR AEE EEAT | SNNSHENEEGRENT  —BRLIREERBETMSEL. f
g0, gngR A F0 C AR B SR , BRA A and B and C AT C. SRIFSEEMIFMD/NVMER | EIRBIEFN
REEEER&EE—TEE.

R LUEH AR P E R ER AN E R ES — & | it

o0

>>> stringl, string?2, string3 =, ’Trondheim’, ’Hammer Dance
>>> non_null = stringl or string2 or string3

>>> non_null

" Trondheim’

TR Python 5 C RAE , ERAXNIMELRBIOEEER B5IZER = K5k. XERT CREFFENR
B—MaRR | BEERENPE = BB T =,

5.8. LI R IFIE Ry

FFHISBE A LASHEEFFIRERIEMIIRIR. XMECRER F4 I - B5ttBIr kaIm N INoT
= NRFHEESFNECRERHMBLHE | WRWEBESVRZERIRNTTE | LULSSHE | BERIE—1NF5!
#FER. MREBLLRAIMNITREAZ NEEREENFS | W@ BT EBUFCR. R TS+
PRI NTTRERES | MR FIISHAAEE. NR—FIIES— MR FF , NBRERIFS 5
WANABN (D) . WTFFRERR , FHEIUFZ6ER Unicode IBAFSIBRNFAHF. THE X
RIZEELFSI Z [BEL A7

(1, 2, 3) <1, 2, 4

[1, 2, 3] <1, 2, 4]
"ABC’ < ’C < ’Pascal’ < ’Python’

(1, 2, 3, 4) <1, 2, 4)

(1, 2) <1, 2, -1)

(1, 2, 3) == (1.0, 2.0, 3.0)
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FEIAERETRRKIR , REGHRNSREHR ¥ SE&tRIE |, srTLUMER <F0 > K. 610, iBE%
ERBEBI M INEEHTLRAY , ATLL0FETF 0.0, FE, BN , BESSBIE— Typebrror B&E |, A
RREREH—MER.

&it

(11 BIRSESHRERIRE— NS | IRIFTEESNIT |, FIa0

d->insert ("a”) —>remove ("b”) ->sort () : ,
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