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ranged{ %

sum R 1

FIRRNMER S - (], list)@E FIERHES
SIRMBEARE - Ral. nh. & BEE
SIRNERAE

e EFIEZE :iny len. miny max. count. index

o BPYZE : append. extend. insert. clear. pop. remove.
del. reverse. reversed

5IlZ&A051FA

range

e rangext % : o[ LEVEL R

e range(stop) : 0, 1, 2, ---, stop-1

e range(start, stop) : start, start+1, start+2, ---, stop-1
e range(5): 0, 1, 2, 3, 4

e range(3,7):3, 4, 5 6

e range(-3,3):-3, -2, -1, 0, 1, 2

@ https://docs.python.org/3/library/stdtypes.html#range

range
range(start, stop, step)
e r[i] = start + step * i where i >= 0 and r[i] < stop
e r[i] = start + step * i where i >= 0 and r[i] > stop
o MErO)RRAREMN, MBLIIE—TZrangext R
range(0, 11,2):0, 2, 4, 6, 8 10
range(10, 3, -3) : 10, 7, 4

range(10, 3, 3) : Rranged 1§




rangeZ—#B[25X (iterable) %%
o rangett SR — MRS BEKFS, OUATIEETIE
R, REETERR— R E— B R

e rangext RXFFIFEREN : FaNFBN

>>> I = iter(range(5)) #3KiErangedtRHYEN 23
>>> next(I) #ETERBAInextHERBT— X

(7]

>>> next(I)

1

>>> for 1 in range(5): #forf&RBRI#HITER
print(i, end = ' ")

21234

& Tit—TrangeFRH U S DM E, HESANEFERZEZ—H#0 (MEFED) |

B F 2 sum

e sum(iterable [, start]) : ;R [ElstartFliterablesp B 7t/
0, WMBRZAEEstart, startizA0

>>> sum(range(5))

10

>>> sum(range(5), 100)
110

>>> sum(range(-3, 3))
-3

>>> sum(range(@, 11, 2))
30

>>> sum(range(10, 3, 3))
0

\13} https://docs.python.org/3/library/functions.html#sum

S| RNEATE

* JFRR—AFREEINR, MREFZPEAEEHIL
B, UERFAEKO1, &R tHRARA

1 3 5 7 9 11

o 1 2 3 4 5

o B[LUBE RFRIADGIRNTE

>> L =1[1, 3, 5, 7, 9, 11]
>>> L[@]

1

>>> L[5] = 13

>>> L

[1, 3, 5, 7, 9, 13]

IZBNITE AL

 fBA[ JaE=EIE
o B[ [HFERPHNERESNTHN—HAXNR

o B R Elist([iterable]) : {#Riterableh BABTH 7T & DIl —
TEE. MRS HIEEiterable, QIRZ%E

o {BFA%I|E M S [expression for x in iterable]
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» BRAIIETIZ

>>> empty_list
>>>

[ JaE5=

= [ #=5I%

>>> primes = [2, 3, 5, 7, 11]

>>>
>>> mixed = [3
>>>

.14, 'bob', 10]

>>> matrix = [[1, 0, @],

o, 1, @],
[0, 0, 1], #FIUFEES
]

fERlist@ X 0%

o fERlistE Q%

>>> empty_list = list(Q)

>>>

>>> list(range(5))

o, 1, 2, 3, 4]

>>>

>>> list(range(l, 10, 2))

[1, 3, 5, 7, 9]

>>>

>>> list('abc")
['a|’ 'bl, lcl]

{EFR3

=S5 %

[expression for x in iterable]

>>> [x for x in range(5)] # equals to list(range(5))
[o, 1, 2, 3, 4]

>>>

>>> [x ** 2 for x in range(5)]
[01 11 4’ 9) 16]

>>>

>>> [[] for x in range(5)]
ccl, o, 0, 0, 1

>>>

>>> import math
>>> [math.sqrt(x) for x in range(5)]

[0.0, 1.0, 1.4142135623730951, 1.7320508075688772, 2.0]
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TF

ffFB’WII%-JFE—r

[expression for x in iterable if

RIEFR HeonditionKad BT R, FHFE FRERIAT BT
expressionfHAINFI& P

>>> [x for x in
[1! 3’ 5’ 7’ 9]
>>>
>>> [x for x in
[lq" ':L‘, |e|]
>>>

>> L = [[1, -2,

>>> [x for x in

Cc-e1, [7, -81]

range(10) if x % 2 == 1]

'alice' if x in 'aeiou']

3]1 ['4’ 5]) [-6]’ [7’ _8]]
L if sum(x) < @]
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s RE—TEE, HW—TIEEEN,

B ENM-nBF A FS

e §=12422+.. +n?

o MNBMRTEEFAAK, Ba7 ? ol UERHIERE ?
>>> def sum_of_square(n):

L =[x ** 2 for x in range(n+1)]

return sum(L)

>>> sum_of_square(3)
14
>>> sum_of_square(10)
385

s ERHR

c RE—TEE, BX—TEIIER xEHRF, ZKRHF
UERMAMNGHE—E, FANERE—& AFHER
E3 GBI

B FEHRA—TIR, BEMA—TIIE, KEEH

ldef parity_sort(L):

2 odd = [x for x in L if x % 2 == 1]
3 even = [x for x in L if x % 2 == 0]
4 return odd + even

IRAREET TR

e Z3|B[LAIE, BREEE : 0~ len(L)-1
e Z5[0[LAR, BIEEHE : -len(l) ~ -1

e MRRIHR (BHAWLE) , 2MHERER
0 1 2 3 4 5
1 3 5 7 9 11
-6 -5 -4 -3 -2 -1
>>> L[@] >>> L[6]
1 Traceback (most recent call last):
>>> L[-1] File "<pyshell#84>", line 1, in <module>
11 L[6]
>>> L[-6] IndexError: list index out of range
1

~RA>+/\ L

B B SRE TR &R
e Umn]BEIMKERSIMEIRFINBIFFHIE (REELN])
o MNEmFENATlen(L), FHBRKlen(L) >>> L[1:4]

[3, 5, 7]
L[-6:-1
. MBmAFn, HHREHIE o g
>>> L[1:10]
o NEBGHmM, FHEHEMO 3, 5, 7, 9, 11]
>>> L[2:0]
. Ly & : [N
MR LB, HFHAKlen(U D reay s e
0 1 2 3 4 5 1
>>> L[:3]
1 3 5 7 9 11 [1, 3, 5]
>>> L[3:]
-6 -5 -4 -3 -2 -1 [7, 9, 11]

>>> L[:]

) S AMLTRYERS, FRFEEHREER [1, 3, 5, 7, 9, 117,




ENHEPEETK [mins]

TR PERTK [mn:s]

|

o Hs>0Bt, FEEImn:1], BEARmn-1), REEXETEDE o YsATO, NBmaKnATlen(L), IEEHBRKlen(L)
PSP TR TR
e [2:10:3] : sKTF0, FRLImBAEERKE, TL[2:6:1]R
« [0:5:2] : L[0:5:1)2(1,3,5,7,9,11), GRITTRLR, LTI (5,7,9,11], BFR2TTEER, FUTFIERR5,11]

2[1,5,9]
e Hs/hF0, gNEmeknKTlen(l), EHBklen(L)-1

e [10:1:-3] : s/hFO0, BRUUImBYEBRKS, mlL[5:1:1]2

o [1:4:3]: L[1:4:1]2[3,5,7], BRR2T7TRER, PLlFIIZRRZ3]

* [0:5:2] - 05 1REFIF, FRLLFIIRAE [11,9,7,5], SR2MTERER, FRUFFIER1, 5]
e [5:0:-2] : U[5:0:-1]2(11,9,7,5,3), BRI 7TEEE, FILIFAIE
2(11,7,3]
0 1 2 3 4 5 0 1 2 3 4 5
1 3 5 7 9 11 1 3 5 7 9 11

|

ENHEPERTK [mn:s] THEBREBRRN

- (1RGN, FHERORE, BHEERERATSHER - AR ERINFIIEHREA (EDFHFIE)
* STAEMO, JIREBs, HABAM! o M RATIEHTEEN

o [:4:3]: EMmHSALE, BmBErOREO
o [:4:-3]: BBmHsAR, HFmBRKQORES

o [-1ERRETIERDER (XRTHIEHreverserrit)

o L[1::3] o KR HERIEARTEBNTE 5

[3, 9]

>>> L[1::-3] >>> A = L[::] >>> L[::-1]

[3] >>> A [11, 9, 7, 5, 3, 1]
0 1 2 3 4 5 >>> L[:4:3] [1, 3,5, 7, 9, 11] >>> L[:1]

[1, 7] >>> L is A # MARERSEA— TR [1]
1 3 5 7 9 11 >>> L[:4:-3] False >>> L[1:]

[11] >>> L == A # MXHENERSESE 3, 5, 7, 9, 11]

True




S| RFE RS

o AIRPH—TTREMBIRRR L
23— REF(F

>> A =[1, 2, 3] \l

>>> B = [4, 5, 6] AN
>>> C = [A, B]

(1, 2, 31, [4, 5, 611

>>> A[@Q] = 7

>>> C

ttz, 2, 31, [4, 5, 611

21

SIRBNEFME B 1R

o s+t ST RABIZTRERAER, TAK— 7L

o s*n k& n*s (WZ2—TELK) : FsHNTEREEBnR, fRk—
THFIE

>>> [1, 2] + [3, 4]
[1, 2, 3, 4]

>>>

>> [1, 2] * 3

[1’ 2, 1, 27 11 Z:I
>>> 3 * [1, 2]

[k, 2,1, 2,1, 2]
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MRSIFAXNES EERNZ N

o ARPH—TTEREMZR LR — T REGIHA

- tﬂé@%‘ﬂ:'ﬁfﬁi\ﬂ Frames Objects
Global frame list
o HIFTREE A1A[0)-1 Al % 6|

o OFEXMR1, BHEIIRABEMIEA]
>>> A =[0] * 3

Frames Objects
>>> A
[0’ 0, 0] Global frame list
>>> A[0] =1 Ale——> 01 10 20
>>> A
[1, o, @]

/. LEEIRHBARETRERN - http://www.pythontutor.com/
= XBEY T ATERENRNRT, REEENASIRA
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MR A ESERERNZ N

o MRFXRPHERNZILEXREY, SERERRES TSR

>>> B = [[0, 0, 0]] * 3

>>> B

[[o, o, o], [0, 0, @], [0, 0, @]]
>>> B[@][0] = 1

>>> B
[[1) 0’ Q:]’ [1) G) 0:], [1’ 0) e]]
Frames Objects FIRBHIN T EEFFENR—1FIRNE| B
Global frame list list
0 1 2
o|ofo
Frames Objects B[O]5 | —1 IR, WERIFIFZIIRN
! BONTEMEMA, B, BOIH
Global frame list ist  BB0NITTES | AN RMEBEOTREL
0 1 2
1lo0]o0

24




SRBHRNAE
xinL: 21RLPBH DT EFAESE,
len(L) : :REFIZRBKE
BAEZPNERNE/ BKRE
R BIXTEL e B H IR 2R
Lindex(x[, i[, j]]) : xTELE— R UM B

R[EITrue, TN|False

min(L)/max(L) : &

L.count(x) :

>>> L =[x+ x %4 for x in range(l, 11)]
>>> L

[2, 4, 6, 4, 6, 8, 10, 8, 10, 12]

>>> 10 in L

True

>>> len(L), minCL), max(L)
10, 2, 12)
>>> L.count(4)

2

XEFRLBERIIRIITER,

BIEFFE. JTh. range

CO) BTt ERT Bt RT3,

25

index7 %

e L.index(x[, i[, j]]) : xELE— R HMNE

o RERLUj]PNTE
e MNBCTALN, HEFR

>>L =11, 2, 3, 1, 1, 2, 3]
>>> L.index(2)
1
>>> L.index(2, 2, 5)
Traceback (most recent call last):
File "<pyshell#192>", 1line 1, in <module>
L.index(2, 2, 5)
ValueError: 2 is not in list
>>> L.index(2, 4)
5
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‘LEEN

e BE—TEE, #HZ—1HZELAAHTEEIbFIub, BREF
TP AR EMHIb <= x <= ub BI7TEXBITEK
ldef count_range(L, 1lb, ub):

2 1st = [x for x in L if lb <= x <= ub]
3 return len(1lst)

>>> L

[0’ 11 2’ 3’ 4’ 5’ 6’ ?’ 8’ 9]
>>> count_range(L, 3, 8)

6

>>> count_range(L, -5, 77)

10

>>> count_range(L, 12, 18)

0

>>> count_range([], 1, 6)

0
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COt BN (B

o TENHTEHERT tﬁ[“l%‘%?‘%ﬁ?@*ﬂ%& R A Bk A R I AR )
B (tHEHR) . RARLEERRRARINETHOE
kB9, ZEIBEENFERE

s RE—TEE, HX-TKEAT2HXR, HZHFREPHR
RERTERRTENNE EEHRAERRETLE—T

>>> def advanced_avg(L):
t = max(L)
freq = L.count(t)
total = sum(L) - t * freq
cnt = len(L) - freq
return total / cnt

>> L = [1, 2, 3, 4, 100] >> L =[1, 2, 3, 4, 100, 100]

>>> advanced_avg(L) >>> advanced_avg(L)
2.5 2.5

28




fBeBIR B RNA K

o NM7TE
e append. extend. insert
o HFRTE

e clear. pop. remove

e del
o MERATRESSIAM. MER. BTE
o REYIE (BAERPEIATELR)

e reverse, reversed. NTE

éﬁtﬁﬁ%&ﬁﬁ?ﬁﬁ%ﬁﬂ%ﬁ,@ﬁ$ﬂ§§ﬂ$ﬁ$\ﬁﬁ\mme
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e extend(iterable)

RIFIZRRNNTER

e append(x) : RN ZEFIEZRKRIR

e insert(i, x) : FExRME R AU E

>>>
>>>
>>>
(1,
>>>
>>>
(1,
>>>
>>>

(1,

L = [11 2]
L.append(3)
L

2, 3]

L.extend([4, 51)

L

2, 3, 4, 5]
L.extend(range(6,8))
L

2, 3, 4,5, 6, 7]

>>> L
>>> L.
>>> L
[1, 2,
>>> L.
>>> L
[1, 2,

- fgiterabletp B % NT R RN EFIR AL

= [1, 2]
xtend([3, 41)

e
3, 4]
append([3, 41D

3, 4, [3, 411
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PIFIRIRNM7TER

e append(x) : xRN EYEZ AR
e extend(iterable) : JZiterable B2 T ERNMBH|E RIS

e insert(i, x) : FxRMERFANUE

>> L =1[2, 3, 5, 7, 11]
>>> L.insert(0, 1)

>>> L

[k, 2, 3, 5, 7, 11]

>>> L.insert(6, 13)

>>> L

[1, 2, 3, 5, 7, 11, 13]
>>> L.insert(4, 6)

>>> L

[1, 2, 3, 5, 6, 7, 11, 13]
& FRERTER, AN bEHREES

il

PR

e clearAZMBRAIZPRIBFATE (RRATHIE)
e pop([i)AZEMBE RS AINTE, WRSHISE, ER-1
o remove(x) 7 & MiIBR A& o 8B —R HIRAIx

>>>
>>>
1

>>>
[1,
>>>
4

>>>

(1,

L=1[1, 2,1, 3, 1, 4]
L.pop(4)

L
2, 1, 3, 4]
L.popQ)

L
2, 1, 3]

>>>
>>>
(2,
>>>
>>>
[2,
>>>
>>>

a

L.remove(l)
L

1, 3]
L.remove(1)
L

3]
L.clear()

L

32




HlpR%IZ P RI7TE

* Bo)del L[JMERERSIAIBITTE
o Ralin[lAZNE, BB IANEE, BNEIRFSR
Beldel Lij]MLRMBRNE LR ENTE

Badel LikIMKLPIBRAB KBS HTR
>>L =101, 2, 3, 4, 5, 6, 7, 8]

>>> del L[::3]

>>> L

[2, 3, 5, 6, &]

>>> del L[1:4]

>>> L

[2, 8]

>>> del L[1]

>>> L

[2]
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TERTRERE

- AERTREEEFIEN T e
 FRNANKENURGMIE (FIFR) BOKE L[1:2]
>> L = [1, 2, 3] Global frame list
>>> L[1:2] = [4, 5] N R A A
>>> L
1, 4, 5, 3]
>>> L[1:1] = , 7 Global frame list
> L[ 1=106, 7] e [ 2 1
[1s 6: 7, 4, 5, 3]
>>> L[l:Z] = [] Global frame list
>>> L L]0 [1 ]2 |3 |

117|4|5]|3

(1, 7, 4, 5, 3]

>>>
>>> L[1] = [] Global frame'/\)th R
>>> L L 2 R

(1, [0, 4, 5, 31 REFESA!

empty list
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s Nh  REI—THBGIE

REFIZRPRPFATER

reverseF %« RittR ¥, f&oxl

reversed(V&IEK : HLPHITERHEBIEA—TABRIR
BE (5 EAAlISOEH P 4 — T R EHFIE)

>> L =1[1, 2, 3, 4, 5]
>>> L.reverse()

>>> L

[5’ 41 3’ 2’ 1]

>>> list(reversed(L))
[1, 2, 3, 4, 5]

>>> L[::-1]

[1’ 2’ 37 4» 5]
>>>

>>> L

[5’ 4’ 3’ 2’ 1]

35
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ATHERNXN

s RE—TEE, HEX—TKEAT2HHR, HEXRFET
RAN2TTERRNRRTRNAE WRHBEARE 4
EFFREI—THEGIE, RIIRNROTTRRMABRT
BR7TRIKRTIER, 1T TREZMASF THENTTERN
AkBYFIER, 2P TRRIAATHENTEMRRGIE

e tEOL =1, 2, 3, 4, 5,99, 100]), KRABATTHEZIIN
100, EBBRRBEIRTENLERS, FIURLRENGF
=([1, 2], [3], [4, 5]]
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ETHERXN

o 2EMKEY
ldef partition_avg(L):

oNOULT R WN

L.remove(max(L))

L.remove(max(L))

avg = sum(L) / len(L)

left = [x for x in L if x < avg]
mid = [x for x in L if x == avg]
right = [x for x in L if x > avg]
return [left, mid, right]

>> L =[1, 2, 3, 4, 100, 100]
>>> partition_avg(L)

Cfx, 21, [0, [3, 411

>>>

>>> L = [10, 100, 1000]
>>> partition_avg(L)

(01, [1e], [11
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