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ATRIR 2

. rangest®
. sumEk

o BIEHIELE : [, ist)BI. FIZHS
o BIEMEAIRIE : BRI, AB. & EE
. GIEHBRA

e &TIFZE :iny leny min. max. count. index

JIU

o {ZEYZE : append. extend. insert, clear, pop. remove,

del. reverse. reversed

 3l|Z&AN5|




range

o rangeX R : o[ LRI 5|

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

® 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.htmi#range
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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 MNBr0]THRAREG, BatE—1T=rangeft R

range(0, 11,2):0, 2, 4, 6, 8, 10

range(10, 3, -3) : 10, 7, 4

range(10, 3, 3) : Trangedtg



rangee—FP o[ 51X (iterable) IT%
e rangeX T RN —1 o[ BRI R, B1%FIKBXERE
fEENED, MERBITER K —RTE—1PEIR

o rangel RFAFTEREN : FaNA Bz

>>> I = iter(range(5)) #3XBrangedIRaIEE
>>> next(I) #BEEERIIZNnextHERET F—1 &

0

>>> next(I)

1

>>> for i in range(5): #forfEHABah#1TIER
print(i, end = ' ")

01234

U
4

@ ie—1 rangeijgyjr-::’ II\/I\?%’;'E

INFREZEZE—F8 (MEIFRED)



A& K £Xsum

e sum(iterable [, start]) : ;& [@lstartFliterabledr BB 7T & B
A, WNEXBISEstart, starti%A0

>>> sum(range(5))

/

10

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

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

-3

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

>>> sum(range(10, 3, 3))
7]

(«9) https://docs.python.org/3/library/functions.html#sum
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FI|ZBIE AR

. fiER —@T%éﬂmﬁ% HREFIEP A
B UEMEREROL, KR, HRARS
1 3 S 7 9 11

o o[BI RSIRIANDIEZNTE

>> L =[1, 3, 5, 7, 9, 11]
>>> L[0]

1

>>> L[5] =

>>> L

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

E B



HIZBITNIE A

o &

[ O E 5%

o &

[ JFEHEPNERES

o &

X Z{ list([iterable]) :

T&eE

\DO QD/%%

o &

f

/7_7\

B—AEX R

iterable B Bfr7

S 15 Fiterable, fI3ETHI|ZE

9| = H[expression for x in iterable]




o &

>>2>
>>2>
>>>
>>2>
>>>
>>2>
>>>

R JelEsI*x

[10132%[%
empty_list = [] #=FIFEK
primes = [2, 3, 5, 7, 11]
mixed = [3.14, 'bob', 10]
matrix = [[1, 0, @],

[0, 1, @],

[0, 0, 1], #FIDARES
1




fERAlistER L OIE =

o {ERlistE O[T

>>> empty_list = list()
>>>

>>> list(range(5))

[0, 1, 2, 3, 4]

>>>

>>> list(range(l, 10, 2))
[1, 3, 5, 7, 9]

>>>

>>> List('abc')

[lal, |b|, 'Cl]




BRI F 0%

e [expression for x in iterable]

>>> [X for x in range(5)] # equals to 1ist(range(5))
[0, 1, 2, 3, 4]

>>>

>>> [x ** 2 for x in range(5)]

[O, 1, 4, 9: 16]

>>>

>>> [[] for x in range(5)]

LC1, 01, 01, 01, [1]

>>>

>>> 1mport math

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

(0.0, 1.0, 1.4142135623730951, 1.7320508075688772, 2.0]

11



R (BN S

e [expression for x in iterable if

o RERGconditionKiT TR, FFFE FEBIXIT A

expressionfBAANFI|FE P

>>> [x for x in range(10) 1f x % 2 == 1]
[1, 3, 5, 7, 9]

>>>

>>> [x for x in 'alice' 1f x 1n "'aeiou']
['a', '.i-', 'e']

>>>

>>> L = [[1, _2, 3], [_4, 5], [_6], [7, _8]]
>>> [x for x in L 1f sum(x) < 0]

[[_6]: [7: _8]]

12



£

 BE—TEH, HIW—TEEHN, RET-nBIFAFS

e S=1242%4+ .. +n?

o NRMRARLEFANMERN, E47?a[LUERSIZFRG?

>>> def sum_of_square(n):
L = [x ** 2 for x 1in range(n+1)]
n sum(L)

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



i HERE

s RE—T B, HX—TEIGIER MNEHR, Bk

o B : FHMN—THER, BEAN—THR, NEEH

ME%@W%@E*E,%Eaﬁﬁﬁfﬁ H & E1E (&
25 AT

1 parlty sort(L):

2 odd = [x X L X % 2 == 1]
3 even = [Xx X L X % 2 == 0]
4

odd + even

14



Bl g g 3RERE TR

e R5[o[lAAIE, BRICGHE : 0 ~ len(L)-1
e Ra[[ULAT, BIOHE : -1~ -len(L)
e YRRA[ER (BHBIWLH) , cMEHRFS
o 1 2 3 4 5
1 3 5 7 9 11
>>> L[0] >>> L[0]
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

15



%n%\ﬁffﬁﬁﬁ?@l%

o Lmn[BEIKRTIMEIRFINEIFHIZE (7
e MNEmakEZEnAKTlen(l), FHBRKlen(L)
e MIEMKAFn, "HERZEIE

o SR BHEm, FHEHBRKO

o IR BHEN, FHHEFBAklen(L)

&) P ANLETHFREERE, Far-EURER

alln])

>>> L[1:4]

[3, 5, 7]

>>> L[-6:-1]

[1, 3, 5, 7, 9]
>>> L[1:10]

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

[]

>>> L[-4:0] # [E.Lt
[]

>>> L[:3
[1, 3, 5]
>>> L[3:°
[7, 9, 11]
>>> L[:]
[1, 3, 5, 7, 9, 11] .




FENE P EE K [mn:s]

o RIRFHFZFTHENERAAX, AP

ex=m+t*s, HPBEHHIMEHRER 0 <=t < (n-m)/s

e [0:5:2] : tB4ER0,1,2, &BIRO, 2,4, FFIER([1,5,9]
e [1:4:3] : tBUERO, R3[=E1, FixE=[3]
e [0:5:-2] : SRBMAFRMAFEI, PRUIFHIZRAZE

o [5:0:-2] : tHI{ER0,1,2, &325,3,1, FEIER[11,7,3]
o 1 2 3 4 | 5

1 3 S 7 9 11

17



FENE P EE K [mn:s]

e RiXF

e x=m+t"s, HPpEIBIEET
-0, EmeknK Flen(l), FH

e HsK

FlRPTREBNRE[Ax, ABa

FZ 0 <=t < (n-m)/s

o s/

& hklen(L)

e [10:1:

-0, 21Emakn KT len(l), HH

& hklen(L)-1

-3] : s(hTF 0, BRLAmBOEE AKS,

ol #Z5%02, PrULF3|EZ[11, 5]

0

1 2 3 4 5

tlIEZ0FN1, &

>>> L[10:1:-3]
[11, 5]

1

3 S 7 9 11
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FENE P EE K [mn:s]

e BIXFHIERPTEMNREIAxX, AC

e x=m+t*s, HPEIHHEREDTERZ 0 <=t < (n-m)/s
o 1R FMRmakn, FHAKGRE, BABEHERTSHER
e sTBEA0, INEBHEs, FHBRKT
o [:4:3): BBmASALE, EmBRREO 77 L3

11

[3, 9]
o [:4:-3]: GBEmBsAR, FmBRGARES E; LL1::-3]
>>> L[:4:3]
0 1 2 3 4 5 1, 7]
1 3 5 7 9 11 >>> L[:4:-3]
| | | | | [11]

19



TER®ARD

o nHEKNFHIREZEE (BNFBI%IZE)

o [FRBHNZRATXEN

o [-1]ERKRIGHIZRRFER (FRIT5[EMreverseA %)

o [x]M[x:FHERAPKTEERNRATHE

>>> A = L[::]

>>> A

[1, 3, 5 7, 9, 11]

>>> L is A # /J”Uﬂﬁ%i:?i
False

>>> L == A # MM ENERSHEE
True

dSES

Al

>>> L[::-1]

[11, 9, 7, 5, 3, 1]
>>> L[:1]

[1]

>>> L[1:]

[3, 5, 7, 9, 11]

20



SR FERRBNS[FH

° RPN 7THRTFMBNEERRL
RA— R .

>> A = [1, 2, 3]

>> B = [4, 5, 6]

>>> C = [A, B]

>>> (C

[[1, 2, 31, [4, 5, 6]]
>>> A[O] = 7

>>> (C

L7, 2, 31, [4, 5, 6]]

.




SR FERRBNS[FH

* Fll&"

>>> A
>>> B
>>> (
>>> (

L1, 2, 31, [4, 5, 6]]

P — 7T R AN PR L
RF— PRI .

1, 2, 3]
4, 5, 6]
A, B]

>>> A[O] = 7

>>>

L7, 2, 31, [4, 5, 6]]

-

/




SR FERRBNS[FH

° §||%E5E|f]" | ﬁ%ﬁmm—kﬁi‘_ -

- [

>> A = [1, 2, 3]

>> B = [4, 5, 6]

>>> C = [A, B]

>>> (C

[[1, 2, 31, [4, 5, 6]]
>>> A[O] = 7

>>> (C

L7, 2, 31, [4, 5, 6]]

. -




SR FERRBNS[FH

° §||%E5E|f]" | ﬁ%ﬁmm—kﬁi‘_ -

>>> 1, 2, 3] m l

A= \
>> B = [4, 5, 6]
>>> C = [A, B]
>>> (
L1, 2, 31, [4, 5, e]]
>>> A[Q] = 7
>>> (

L7, 2, 31, [4, 5, 6]]

. -




G| ZBNER IR B RIE

o s+t AFsBUTEFMBN T EET R, ErRk—1THIE

e s*n 2XA n*s (NE—1TEL)  KEsNTEEENK, Fpk—
THAIER
>>> [1, 2] + [3, 4]
[1, 2, 3, 4]
>>>

>>> [1, 2] * 3
[1, 2, 1, 2, 1, 2]
>>> 3 ¥ [1, 2]
[1, 2, 1, 2, 1, 2]
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FRFERI L Z R X

| B 7~ 3.141592653589793

[
>0

o BYRIEEL e ~ 2.718281828459045

o DRI B2N v ~ 0.577215664901532

>>> 1mport math
>>> math.pi
3.141592653589793
>>> math.e
2.718281828459045

& EZHIRIZF E S http://www.matrix67.com/blog/archives/3682

23
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I SEy gl

o M XLEMMBIZ R NNSUNFFHMEIIRT

>>> pi [3, 1, 4, 1, 5, 9]
>>> e = [2, 7, 1, 8]
>>> gamma = [@, 5, 7, 7, 2, 1, 5, 6]

B FRBN DB R E R ERAE T ERNYE

e [2,0,1,9]-2019

e [1,1,40]-119
e [1,2, 0]-120

e«[1,2.3 4,5 6,7,8,9,0]- 1234567890

24



Ny~ \js N2 \js
fRFPRVENZ H 2K
>>pl =[3, 1, 4, 1, 5, 9]
>>e = [2, 7, 1, 8]
>>> gamma = [0, 5, 7, 7, 2, 1, 5, 6]
>>>
>>> e[0:1] + gamma[@:1] + gamma[5:6] + pi[5:6]
[2, 0, 1, 9]
>>> pi[l::2]
[1, 1, 9]
>>> gamma[5:3:-1] + gamma[0:1]
[1, 2, @]
>>> gamma[5:3:-1] + pi[::2] + gamma[7:0:-4] + e[3:4] +
p1[5:6] + gamma[:1]
[1, 2, 3: 4, 5: 6, 7: 8, 9: 0]

25



X RalFAXNE S RERR N

o RPN —TTEENBIERR LEN— 1T RBNGIFA

o BERETROIELE remes - Obeds
Global frame list
= M=k £ 3 1 |2
e HITTIRE1E2)A(0]=1 |2
e OIEXR1, HESIRAGFENIEAO]
>>> A = [0] * 3 Frames Objects
>>> A
[Q, 0, ®:| Global frame list
>>> A[0] = 1 |2
>>> A 0|0
[1, 0, @]

/ F =@t TRA R, - http://www.pythontutor.com/
o XBEA T AT ERBURNRNRT, REEHINAYS|E
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X RalFAXNE S RERR N

o MBI ZXPHEMNNZ[LRE, BEERMERZEH TA
>> B = [[0, 0, 0]] * 3

>>> B
[[e, o, @], [0, 0, @], [0, @, O]]
>>> B[0Q][0] =

>>> B
L1, o, ej, [1, o, @], [1, @, 0]]
Frames Objects SIRBAIT TR EFREN B —T RIS FE
Global frame list list
1 E go 1 |2
o O 0O
. B[O]%I — 1R, HEREIEZIIR
Frames Objects

TrEEMNK1, E/ERE, B[O]H
Global frame list list N8| BT S MEEER0TS Bl ER £
0

1?0 1 2
o

1100

27



5l %W ANAE

o xinl : QNRLPBH—P7tHEMNxHEZE, REITrue, HllFalse
o len(l) : REIFIFZHKE

e min(L)/max(L) : RREIFI|ZPHNHNE/ HAE

e L.count(x) : REIxFELH B HIN-REL

e Lindex(x[, i[, j]]) : xTELE—RHIMNE
>> L = [X +x % 4 for x in range(l, 11)]
>>> L

[2, 4, 6, 4, 6, 8, 10, 8, 10, 12]
>>> 10 1n L

True

>>> len(L), min(L), max(L) XERIEZBEWIIRHAITEN,

(10, 2, 12) &) FRAENthERTEMERRIZRF,
>>> L.count(4) BIEFRH. Tl range

2



® L.index(x[, i[) Jj

index A %

o REELUiHj]PHTE

o YEx:57

— U
=N

I, G

=T
ap=a

>> L =11, 2, 3, 1, 1, 2,
>>> L.1ndex(2)

1

>>> L.index(2, 2, 5)
Traceback (most recent call last):

ValueError:

File "<pyshell#192>", line 1, in <module>

L.index(2, 2, 5)

>>> L.1ndex(2, 4)

5

) : xELE—RHMNE

3]

2 1S not 1n 1list

29



=

CEHE ]

1a
2
3

>>>
[0,
>>>
6
>>>
10
>>>
0

>>>

0

s WE—THI, HX—1THZXRLFATIAEIbFIub, R

0 R R b <= x <= ub BA7TTEXBIEX

- count_range(L, lb, ub):

lst = [x for x in L if

return len(lst)

L

1, 2, 3, 4, 5, 6, 7, 8, 9]
count_range(L, 3, 8)
count_range(L, -5, 77)
count_range(L, 12, 18)

count_range([], 1, 6)

b <= x <= ub]

2
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COE BN 181

o TEN TR /o) T ZPRENHE = IR Iin Bx A Bk A R &x /)

s BE—TH, B~ TKEKRT2

B (thHERR) , BARLEBRRALZINPTHIE
B, SEMER AR

5%, HFREPHR
KERTERRTENSE, FRHAE(GESLE—T

>>> - advanced_avg(L):
t = max(L)
freg = L.count(t)
total = sum(L) - t * freg
cnt = len(L) - freg

- total / cnt
>>> L = [1, 2, 3, 4, 100] >>> L = [1, 2: 3, 4: 160, 10@]
>>> advanced_avg(L) >>> advanced_avg(L)

2.5 2.5

31



2o &® ANAE

® //| ﬁ[]7-C§
e append. extend. insert
o fBR7TE

e clear. pop. remove

e del
o mERATWESIRM. MBR. BXTE
e R¥F|FE (FI|ZPRIBTELR)

e reverse, reversed. NE

() LA HEERFAEMFIILY, SEFTEFIIFHAS, TA. range




e append(x) :

e extend(iterable)

ﬁgll%ﬂlvﬁ[lﬁ%

e insert(i, x) : BFxR{NZE

>>> L =

>>>

>>> L

[1,
>>>
>>>
[1,
>>>
>>>

[1,

[1, 2]
_.append(3)

2, 3]

L.extend([4, 5])

L

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

2, 3, 4’ 5, 6, 7]

: JRiterabled

AGRNN 29| FE R I

zal AN E

>>>
>>>

>>> L

[1,
>>>
>>>

[1,

2% TR RN TZ R

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

2, 3, 4]
L.append([3, 4])
L

2, 3, 4, [3, 41]

33



EI5F RN 7TER

e append(x) : xRN E ST AR In

e extend(iterable) : dFiterable® B2 7Tt E RN B H|EXKIH

e insert(i, x) : xRN ZE B ANNE

>>>
>>>
>>>
[1,

>>>
>>>
[1,

>>>
>>>

[1,

. =[2, 3, 5, 7, 11]
_.1nsert(@, 1)

, 3, 5, 7, 11]
.1nsert(6, 13)

, 3, 5, 7, 11, 13]
.1nsert(4, 6)

NN

2,3,5,6, 7, 11, 13]
& TaEiEEEST, RNBZIFHIES

34



BRAZ P BITE

TR (ARAZTFHER)
o pop(li))|A-ZMIBRR A ARTE, WRX%K

o clear A& MIBR3ZE P BIRFA

JU3

R

e remove(x)A L MHBRYIZE S

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

1
>>> L
[1, 2,
>>> L
4

>>> L

[1’ 2’ 1’ 3]

__~f
-~

>>>
>>>
[2,

>>>
>>>
[2,

>>>
>>>

L]

éﬁ*%fﬁt iﬂy—1

H I Bx

L.remove(l)
L

1, 3]
L.remove(l)
L

3]
L.clear()

L

35



PR = P EI7TER

o Baldel L[iJBREa|ABITE

o Rlio[llaNE, B aEEIRAMET

Gl

o Baldel L[ij]JMALP IR ELIGIEENTER

o Ba)del L[ij:k]JM LB MBEND B (K]

>> L =1[1, 2, 3, 4, 5, 6, 7, 8]
>>> CL[::3]

>>> L

[2, 3, 5, 6, 8]

>>> - L[1:4]

>>> L

[2, 8]

>>> CL[1]

>>> L

[2]

SNEIRES
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>>>
>>>

>>> L

>>>
>>>
[1,

>>>
>>>
[1,

>>>

>>> L
>>> L

[1,

nHERTEERR(E

fiz T 1E2

4, 5, 3]
L[1:1] =
L

6’ 7’ 4’ 5, 3]
L[1:2] = []

L

7, 4,5, 3]

s it

BFE

G
ATENKELUREME (3I1F) BOKE

[6, 7]

l']

=

Global frame

Global frame list

Global frame

Global frame

Global frame

list
1 2
2 | 3
L[1:2]
1 2 3
4 | 513
list
1 2 3 4
6| 7 | 4
list
1 2 3 4
7 |14 |5
list
0 1 2 3 4
1 \\ 4 | 5| 3

empty list
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RESIZTFRIPRIARTE

e reverseA:E BRIt &, (BL

e reversed(L)F%Y : BLPBITEREEEA—TRERTR
RE] (B[AFE A Alist() £ pk— T R¥ERBYE)

BAE3
e MH : BEI—THRIFIEZE  >>> L =[1, 2, 3, 4, 5]
>>> L.reverse()

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

>>> L[::-1]

[1, 2, 3, 4, 5]
>>>

>>> L

[5, 4, 3, 2, 1]
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=T HERNKN

e BE—THEN, #HEI—TKEART29E, 1TEXRFRHEF
H‘ﬁB’]Z/I\Tc?‘I:B’Pﬁll—FTE?‘B’]FTE Lu?iflféﬁﬁ’& i
EHIREI—THBEIGIER, %IIERNEBONTE ZER7
BT EHIRKBISIE, F11 n%mﬁﬁ/‘a‘%‘“-iﬁﬁa’lra?#

{15

RXBIFIZR, A2 7’1’::%25!51?751 KT HEN7T R IARBISIE

o ttANL = [1, 2, 3, 4, 5,99, 100], ZABATTEZIIF

100, ZBRRRBRIRTENERS, PILRER
21, 2], [3], [4, 5]]

a

YIRS
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=T HERNKN

o« 272 R

ldef partition_avg(L):

L. remove(max (L))

L. remove(max (L))

avg = sum(L) / len(L)

left = [x for x in L if x < avgl
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)

L1, 21, [1, [3, 41]

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

L[], [1e], [1]

OONO U LS WN
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