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B forBIfmIA Y

o JFRMEZ—Fa[ENRKTR : iter(L) @R BNENEL
BH Trext) @I —RHRF—1 &

o forfBIR AL BENRIMER SR, FRAMGIEN—TE

>>> L = [1, 2, 3] .
>> I = 1ter(L) >>> T0or X {H .
>>> next(I) print(x)
1

>>> next(I) .

2

>>> next(I) 2

3 3

>>> next(I)
Traceback (most recent call last):
File "<pyshell#337>", 1line 1, in <module>
next(I)
StopIteration



B e 5 TRTENRR

e H11T1BAlfor x in LI RBNTENCRIBESL BT T Ex,
BRixGalBENTERyY

o UIRyFAIE, xRFYRIEIZE, FxBUZHIFZMYRI(E
o TN, xZPEZRy, FxBUBCRLZITYBNMZCX

>>> A = [1: 2 ’ 3] >>> B = [[1] ’ [2] ’ [3]]
>>> X 1n A: >>> X 1n B:

X =X + 1 X .append(l)
>>> A >>> B

[1, 2, 3] L1, 11, £2, 11, [3, 111



BIfL =

A= [1, 2, 3]
R for x in A:
X = x + 1

A= [[1], [2], [3]]
- for x in A:
X.append(1l)

line that has just executed
== next line to execute

Global frame

X 4

Global frame

A
X

list

2 5ERTENRR

list




fER=al2s%&

o MTARETEH, BHE2HRBNZHEEIF
o INRMBENIIRPTENE VNEMRS

o ERH— TR EREIFRSIE, @B%FHrangefllentH &SPk
ARAMBNERA]

>> L = [1, 2, 3]

>>> 1 1n r'ange(len(L)) #IE5 REB T TTZENL
L[1] +=

>>> L
[2, 3, 4]



enumerateH Y

e enumerate(iterable [,start]) : BEI— o[£ L, X
E R EBI— 1 (count, value)7t2H, H P countilstartfFus
(WNE:SAteE, EREINEO) , valuelliterabledhBIZH0
TtEHE

>> L = [1, 2, 3]

>>> list(enumerate(lL))
[(o, 1), (1, 2), (2, 3)]
>>>

>>> list(enumerate(L, 10))

[(10, 1), (11, 2), (12, 3)]
>>>
>>> list(enumerate('abc'))

L@, "a’), (1, 'b"), (2, "c')]




enumerateR N EforGIF P BI

o {EHenumerate X £Y o UL TEfor (BIF P EIFIERTE R HERA]
>> L = [1, 2, 3]
>>> for t in enumerate(L): >>> for 1, X in enumerate(l):
print(t) print(i, x, L[1])
(0, 1 211
1, 2) 122
2, 3) 2 33

co AMpforfa ARsCin LER T FIIMIE: i, x=t
© pEie—tram2 RN




2ip B,

e zip(*iterables) : JREI—P o[ ERF R, B RERRE—"T
7T, THBFIT7TERB S LHiterablesPFi o5
MR, ERERREIEANBRTERARNE A TER

>>> 1list(zip([1, 2, 3], [4, 5, 6]))

[(1, 4, (2, 5, (3, 6)]

>>>

>>> list(zip(range(3), 'abc', [1, 2, 3]1))
[(@, 'a', 1D, (1, 'b', 2), (2, 'c', 3)]
>>>

>>> list(zip('abcde', '123"))

[(|a|, '1'), (|b|, '2'), ('C', '3')]




2ip R &KL for B IF P BU R F

o B Izip@BEL, B[LATE—"for B [ElEHETA % 151

>>> names = ['Ada’, 'Bob', "Cal']

>>> prog = [90, 75, 80]

>>> alg = [85, 80, 90]

>>>

>>> for name, *score in zip(names, prog, alg):
print(name, sum(score))

Ada 175
Bob 155
Cal 170

ST ITER
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& forfEMFRER 7 FIER, WMERscore2—TIIR,
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TR BETX

e BE—THI, B—THELFI—TXRt, BEItESTE

SlELp, WMEE, REtANNRF], & [B]-1
>>> primes = [2, 3, 5, 7, 11]
>>> ad = 5
>> b = 10
>>> seqg_search(primes, a)
2
>>> seqg_search(primes, b)
-1

Frames Objects

Global frame list
o |1 |2 |3 |4
primes  «~ 7 5 |3 5|7 | 11

a 5
b 10



TR BETX

s WE—THI, BRI —THRt EtZETE
jllRLPp, 21R%E, REHNERS, BUEE-1

1 seqg_search(L, t):

2 i, e enumerate(L):
3 e == t:

4 1

5 -1

o WNRtHletHF, HIBtEIIRP, XWiIIFFEIIZRS], ROl
o MRIATELH, BBAXTFE—Te, Flke==t#NR, iBareturn ifR2MNIT
o HiEHLFABETEZEZE, FFRAITRIEST, XBRHRE-1RRIATELH
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TR BETX

< F

|
| LI
\

FE A

}%

X =
1def seq_search(L, t):
2 for i, e in enumerate(L):
3 if e ==
4 return 1
5 return -1

1X

IS EEELP T RNERURIS RNER, Pythonfi2XAEK (&

>>> mixed = [3.14, 'hi', 100, [1, 2]]
>>> seg_search(mixed, 3.14)

0

>>> seqg_search(mixed, 'hi'")

1

>>> seqg_search(mixed, [1, 2])
3

>>> seg_search(mixed, 1000)



FIFEN R

e ME—TEE, B THRIEZLR—1TTEL RERSG]
idx, EERFTELRMZLidx] E, JFRUNEREHR. T2

JIRAR[REAT

def find insert index(L, t):
for i, x in enumerate(L):

1T x > t:

# t should be inserted at the end of L
return len(L) # i+1 is also okay

1
2
3
4 return 1
5
6

bisectiZIRRRIbisectREF A _ 5 EHXERFFIFEETH

& ZERTIRM T insortBEIE— P T E:

E

aARIBFFIIR, ;

AARIIE
RN ERFIE

BEZASTZSN: https://docs.python.org/3/library/bisect.html
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fh A\ HEFR

e N[E—1TKEAN10B99|EA B 1 TtEEZ—11E[0,100]2
BlBOREH1 2. SRE{EHfind insert indexFZ{FlinsertA %
AR, EEMNE—1HBYELE

>>> 1mport random

>>> A = [random.randint(@, 100) for 1 in range(10)]
>>> A

[52, 48, 75, 79, 55, 17, 4, 66, 13, 16]

>> L = []

>>> for X 1n A:

1 = find_insert_index(L, x)
L.insert(1, x)

>>> L
[4, 13, 16, 17, 48, 52, 55, 66, 75, 79]
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HllZ B - wRaFRBNEIER
. WEEETREERBEIN S

. BIERIENE

. Bid— 3| MENEFIRN, BlH3IMt

>>> A

[1, 2, 3]

Global frame list
>>> B = A -

>>> B[0] = 10 g :;;:::>
>>> B

[10, 2, 3]

>>> A
Global frame list
[10, 2, 3] o |1 |2

A :;;:::#'10 2
B

() RiEHBEMATEMINER, XN BES NS IR

3
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2H5ZNAE

o listFE(~ NEE{E. copyA%E

>> A = [1, 2, 3] Global frame ist

>>> B = A A N b
1|23

>>> C = list(A) B :;;:::>

>>> D = A[:] C ‘\Iist

>>> E = A.copy() [; O1 1z 23

>>>

>>> B[0] = 10 st

>>> A 1515

[10, 2, 3]

>>> ( ist

[1, 2, 3]
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o HIFRBN7T &L Pl LLZXTHIZREY

55

o listiFEl. B~ copyA HRAEZIN:RE D]

Global frame

>>> A = [[1, 2], [3, 4]] '
>> B = A g :;;:::> ’
>>> C = 1l1st(A) C

>>> D = A[:] D !
>>> E = A.copy() £ *
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fz2 B8 &

%10 - REFI5IZRETN

>>> A = [[1, 2]; [3, 4]_

EENA

>>> B[@] =.[10 20]
>>> C[0] = [30, 40]

Global frame

BYE il

st
0
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2873 copyfRIRSEI:R$5 D

o RENNEARRE - BANEBANERKREFIPFANTE

e copytaifhfdeepcopy? &

>>> 1mport copy Global fr

>>> A = [[1, 2], [3, 4]1]

>>> B = copy.deepcopy(A)

>>> B[0@] = [10, 20]
>>> B

[[10, 20], [3, 4]1]
>>> A

[[1, 21, [3, 41]




TR EE(F SIS

1 B e FHHEE S

o WIFVE, ERZBIMTBNERIAZREREES

[1, 2] Global frame list
A* 3
[A] * 3

\4
\4
\4
(ve)
i

>SS B Ilst

[1, 2, 1, 2, 1, 2]
>>>
[[1, 2], [1 2] [1, 2]]
>>> B[0O] =

>>> C[@][O] = 10@

>>> B

[10, 2, 1, 2, 1, 2]

>>>

[[1ee, 2], [1@0, 2], [100, 2]]

I|st
0

1 2
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e HFRBITEL

e JEZIFIERE-
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““

(|
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=
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7*3‘
am)
2y
S
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}

B ARBEGELSH, ttelrePE

o TEAERT—F B FEI|EHS|BFEBIEI{E

o fliaTtar

BRI R EZ S
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ER#ZEINRENPE

e A= [a”]an

- . - Global frame list
A — 1 O M = 1 0 1 £t
® 0 1_’ 0 1 0 E2
A
>>> E1 = [1, 0] B P
>>> E2 = [0, 1]
>>> A = [E1l, EZ2]
>>> B = [1ist(E1l), E2[:]1]
>>> A
[[1, o], [0, 1]]
>>> B %
[[1, o], [0, 1]]
>>> A[Q]
[13 0] 11

>>> B[1][1]
1
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SElEEN

e ME—THE, EIM T RKRER'EMRIF

B 1ol 1 2] [2 2
e A+B=la;+Dyl,x, 0 1 +_3 A T3 s
1 add _matrix(A, B):
2 m = len(A)
3 n = len(A[0])
4 C = [[Nonel * n i range(m) ]
5 i range(m) :
6 ] range(n):
7 Clil [j] = A[il[j] + BIil[j]
8 C

24



* WE— T,

=

® [aij]an X [b ij]an — [Cij]me

Cij

= ailblj

SEEFEPS

XA REE RE
.
1| %

1
0

n

k=1

1def multlply matrix(A, B):

QOO NODULILALWN

m = len(

n = len(

r = len(

C =

for 1 1n
for

return C

A)

A[0])
. El@ll///””’/////
[[0]1“% r for i in range(m)]

range(m) :
j in range(r):
for kK in range(n):

E189Z

/)

SH
>0

1 2
_3 4_

aiZb 2j T amb nj — Z aikb kj

/. &

T

W =
I-h[\')l

E o] A ZNonell§?

Cl[il [j] += Alil [k] * BIk][j]
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e

s WE—THI, X1 RETHHEA

. Mﬁ‘nzﬂlﬁq%EWAE%%%AT%"/I\NT?M@IEQ%EP?_lf ;
MBI RAREIT A= 0 7| AT=[3 0
5 0 1
- - 2 1
1 transpose_ matrix(A):
2 m = len(A)
3 n = len(A[0])
4 B = [[None] * m K range(n)]
5 i range(n):
6 ] range(m) :
7 Blil[j] = A[j][il]
8 B




ER#ZEYZFEE RIE

Global frame

students
>>> students = [

1001, 16, 90, 95, 90],

1004, 15, 90, 85, 100],

1006, 17, 80, 95, 95],

1009, 15, 95, 90, 85],

1
S EROEXHS BERS RENE
1001 16 90 95 90
1004 15 90 85 100
1006 17 80 95 95
1009 15 95 90 85

list

list
0
1001

3
95

4
90

1
16

2
90

list
0
1004

1
15

2
90

3
85

4
100

list
0
1006

4
95

1
17

2
80

3
95

list
0
1009

3
90

4
85

1
15

2
95
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5| =HE

o Lsort() : FHIRLPRIZTRRICH ., BMBCTY LHOIAA
o R IBERNZTPIERTHNRZEBEX T<RA
o RIPHIF T ERFET R, SATIERARIE
o %A% REINone, ~2HFRERTIE

e sorted(iterable) : ;REI— 1A RIE, HPBITERBBE
KXt 2iterable

o NMERTAIE, ttEATeITReERFREEWTA
MPEFE (XEXR SHsortAE)
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5| =HE

>>> L = [random.randint(@, 100) for 1 in range(8)]
>>> L

[66, 81, 80, 32, 84, 24, 99, 206]

>>> L.sort() # ERIAMNEIKRHERE, BEIFAFEHES

>>> L

[24, 26, 32, 66, 80, 81, 84, 99]

>>> L = L.sort() # ENHER

>>> print(L) # EAWEILLFESINone IR

None

>>> L = [random.randint(@, 100) for 1 in range(8)]
>>> sorted(L) # EIAMNBIXHERE, BIFAFHES!

[5, 14, 31, 33, 38, 68, 92, 99]

>>> L # FIRLIESENE

[33, 68, 99, 5, 31, 92, 14, 38]
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B treverse & iR G| H A0 PE

>>> L = [random.randint(0,100) for i1 in range(8)]
>>> L

[43, 34, 65, 16, 45, 55, 79, 87] oy _
>>> sorted(L, reverse = True) < reverseSEHI{EZE True,

[87, 79, 65, 55, 45, 43, 34, 16] BLTTERBMAKRENHEEF

>>> sorted(L, reverse = False)
[16, 34, 43, 45, 55, 65, 79, 87]
>>> L.sort(reverse = True)

>>> L

87, 79, 65, 55, 45, 43, 34, 16 o
E» L.sort(reverse = False) < : reverse S & HI{EEFALSE,

>>> L B rcEIREBMNEIAKHERF
[16, 34, 43, 45, 55, 65, 79, 87]

MRz BIEEreverseSMNE, BARNMEEMNEIXHEF
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MR RNRR

o @R : B[LL@d sortA iEFsorted K E AT H| Z H1ITHE R

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

>>> sorted(L)

[1, 3, 5, 7, 9]

>>> L = ['p', 'y', 't'a 'h', 'O'a 'n']
>>> sorted(L)

['h', 'n', '0', 'p', 't', 'y']

o HiFpRIKRE : RIBUPEFHIZRTNRHNKNKER

o It T 2 ELI|Estudents >>> students = [
TTaBsR 1001, 16, 90, 95, 90],

i ) \ 1004, 15, 90, 85, 100],
o UNfE¥[ErFI|RBARNKER 1006, 17, 80, 95, 95],
1009, 15, 95, 90, 85],
]
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FIZRBIRNR R

o NEZET, BTTEHEUER, BEZ2RETHFNTE

o XtT3I|ZZAFNB,

e A=B, WMRA[]=Bl[]0<i<n-1)

e A< B, 9NE 3k Alk] < Blk],A[il=B[i](0<i<k-1)

e A>B, WNE3k A[k] > B[k],A[i]=B[i] (0<i<k—1)

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

>>> [1, 2, 3, 4] > [1, 2, 2, 4, 5]
True
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FIZRBIRNR R

o XT5IFRAKB,

e A=B, WRA[[]=Bl[]0<i<n-1)

e A< B, WNEIk A[k] < B[k],A[i]=B[i] (0<i<k—1)

e A> B, N8 3k, Alk] > Blk],Alil=B[i](0<i<k-1)

>>> students

[[1001, 16, 90, 95, 90], [1004, 15, 90, 85, 100],
[1006, 17, 80, 95, 95], [1009, 15, 95, 90, 85]]
>>> sorted(students)

[[1001, 16, 90, 95, 90], [1004, 15, 90, 85, 100],
[1006, 17, 80, 95, 95], [1009, 15, 95, 90, 85]]

&) anfaig:

& R FRHEFIE?

P~
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HABEZHR

o sortA EFlsortedHENBPE S — key=2N, HEZ—THRET
%, BRIKTE7None

o ZAWRA—TZI, AR R
e ZEHAB—TREE BINFREIEEA®EFTLHNE, RIBE%E
AENRHNRNRR

1 sort_helper(s):
2 s[1]

o ZisE— 1%, RE-TRENER, ttal[1001, 16,
90, 95, 90], REERZS[1], HENBITTEFEZEN
FiR, PRCAXEBREZERNFRIRREINZRK N
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BRETH
o RIEZENF T FHHIR

>>> def sort_helper(s):
return s[1]

>>> sorted(students, key = sort_helper)
[[1004, 15, 90, 85, 100], [1009, 15, 95, 90, 85],
[1001, 16, 90, 95, 90], [1006, 17, 80, 95, 95]]

o RBEFEBNBXRKG Tt FHEF

>>> def sort_helper(s):
return s[2]

>>> sorted(students, key = sort_helper)
[[1006, 17, 8@, 95, 95], [1001, 16, 90, 95, 90],
[1004, 15, 90, 85, 100], [1009, 15, 95, 90, 85]]

35



HE P BIFR E 1

e BFMRIXEFHNNREHFRBENMENINRTE
>>> students

[[1001, 16, 90, 95, 90], [1004, 15, 90, 85, 100],
[1006, 17, 80, 95, 95], [1009, 15, 95, 90, 85]]

>>> def sort_helper(s):
return s[1]

FS51004M 4 F1Z-S 1009092 4 F iR tE[E]
HEF HIfS5 10042 £37E10092 Z Hi

>>> sorted(students, key = sort_helper)
[[1004, 15, 90, 85, 100], [1009, 15, 95, 90, 85],
[1001, 16, 90, 95, 90], [1006, 17, 80, 95, 95]]

>>> def sort_helper(s):
return s[2]

321001805 £ T S100409 524 B R FHER]
HEE BI/51001S£B7£1004S Z Hi

>>> sorted(students, key = sort_helper)
[[1006, 17, 80, 95, 95], [1001, 16, 90, 95, 90],
[1004, 15, 90, 85, 100], [1009, 15, 95, 90, 85]]
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2 REFH

o MRLZEINKNKE

s BALRAEFK,, MRHEF, BUERAEFLK, UR

2TEHATRRANKEFTRE

HE, BRIERTF—1TREF, BEERRE—TREFK,

e ZREFHFRNARIETHRAHRNRE X

o LIRIBRRERTK F

RERIELTREFK L

Fr, RNEBRIEB-RRAEFK, HF,

[

o RBERBEFTHFHNER, FZHZRRABFRENINFF

e Python{Z M sort A Z sorted LN AP 2R ERNHI R E 4
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2 REFH

o REFERNBXAKGIPEFRHIR, RKDHHE, RIEE
Tt 4R

o BARERABFFRATTHRHF

>>> L = sorted(students, key = sort_helper_age)
>>> L

[[1004, 15, 90, 85, 100], [1009, 15, 95, 90, 85],
[1001, 16, 90, 95, 90], [1006, 17, 80, 95, 95]]

o NERIBERBEFBEXKAHFITPERHR
>>> L = sorted(L, key = sort_helper_chn, reverse =

True)

>>> L

[[1009, 15, 95, 90, 85], [1004, 15, 90, 85, 100],
[1001, 16, 90, 95, 90], [1006, 17, 80, 95, 95]]



* RE—THH BEX—1TFh

B

a

¥

FEH

FrlaBI%IR. HEFRAINZ -

PR

REBEXRKGERE], RHEE

2L

= BR# B &,

7RSS

- B B Rk

7, MR RAKGHAR, RIBEXRGREHE, 10

>>> students
[[1001, 16, 90, 95, 90], [1004, 15, 90, 85, 100],
[1006, 17, 80, 95, 95], [1009, 15, 95, 90, 85]]

>>> L = sort_students(students)
>>> L
[[1004, 15, 90, 85, 100], [1001, 16, 90, 95, 90],
[1009, 15, 95, 90, 85], [1006, 17, 80, 95, 95]]

-6 T R HEF
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FEH

1def sort_helper_age(s):

2 return s[1]

3

Adef sort_helper_chn(s):
5 return s[2]

6

7def sort_helper_total(s):
8 return s[2] + s[3] + sl[4]

10def sort_students(L):

11 L.sort(key = sort_helper_age)
12 L.sort(key = sort_helper_chn,
13 L.sort(key
14 return L

sort_helper_total,

reverse
reverse

= True)

= True)
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