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B for{BIf @ A 5| &

o JFthEZ—FMEERIR  iter(L)REGRTFHE M BNE X EEL
B Trext) R —RRF—1 B

o for(BIF [/ BaNEIMERIIE, FRANIINEZERN—1T7TE

&

>>> 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 Ea 55 FZTRNRR

e H11T1Balfor x in LS| RN TENCRIBRBESLRIT T =X,
RBRixIaRENTERY

o YRy4 o[, xFHREBFURIBIA, FxBIENISE YR E
o BN, xHBEH|y, FITxBYBREITyBIEN

>>> 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



BT L =

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 5EFRTENRR

list




fER=al2s%&

o WT 4 a[TE, B TE3xBRNEZHAE
o YEMERNAEDRTERE, WiNfBENERS]

o FH—TTEXREIPRG|E, BEArangefllenth & 1)ERT
BARWNRG]

>> L = [1, 2, 3]

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

>>> L

[2, 3, 4]



enumerate[H Y

e enumerate(iterable [,start]) : 1R
LR

(4N E

S

TR

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

[0, 1, (1, 2), (2, 3)]

>>>

a

— 1 (count, value)7T4H,

iz

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

>>>

>>> list(enumerate('abc'))

LCO,

‘a’), (1, 'b"), (@, ']

(]

— T EERHR, &K

et
et

C

Lhcountif start
SR ta®E, EFEAEO) , valuelliterabler

il
N

k
50




enumerate X X 1+ for B & B v FH

o {EHHenumerate XL n[ L fEforBIF PRI IERTERH RS
>> 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 AMEforfEER IR L {ER T FFSIRHE: i, x = t
¥ REBEt2—1EB21ENTE




z'p B £X

e zip(*iterables) : REI— o[ EX R, B RENREI—"T
T, 7THASEI n%;l% A 2 ${iterablesh B i o[ A&
WM&, EREREERNBRTERRANERATER

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

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

>>>

>>> list(zip(range(3), 'abc', [1, 2, 3]1))
[(03 ‘a’, 1), (1, 'b’, 2)3 (2, 'c, 3)]
>>>

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

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




2ip R EX 1 for B IF P BU R F

o BAzipEX, PILIAE— " forfBIf  [EETETA % 1 F1Z%

>>> 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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0%

& forfBAHER T FIER, HiERscoreR— TR,
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TR BETX

* RE—TEH, HX—THUNRRM—THRt EfktezdiE

>>>
>>>
>>>
>>>
2
>>>
-1

R

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

b = 10

seg_search(primes, a)

seg_search(primes, b)

Frames Objects

Global frame
primes =& =
a 5
b 10

(]

list

2

-1
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TR BETX

* RE—THIH, BRI —THRt EtZETE
jllRle, 2IRTE, RENRS, BUERE]-T

1 seqg_search(L, t):

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

4 1

5 -1

o WRtMet8ZF, WHEAtIEIIRP, XMiaFEtRIERS], ROl
o MNRIATELR, BANTE— e, Fle==t#P A, i§return iFSHIT
e HIEMLPBETTZEZE, EFRMITRIEST, XIRE-1FRRtAELF
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def seq_search(L, t):

for i, e in enumerate(L):

if e ==

return 1

return -1

H
p—

1X

>>>
>>>

>>>

>>>

>>>

R B EELPITENS

RIPAR 3T RtV RE

!, Pythonfi2iXAEA (&

mixed = [3.14, 'hi', 100, [1, 2]]

seg_search(mixed,
seg_search(mixed,
seg_search(mixed,

seg_search(mixed,

3.14)
'hi")
[1, 2D

1000)
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FIFEN R

s RE—THBH BX—THRERIERWM—TTEL LD?’%I
idx, ERFEAREAMELidx] L, HRUNRSETF. 2

SIRBR[REA T

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

1T x > t:

# t should be inserted at the end of L

1
2
3
4 return 1
5
6

return len(L) # i+1 is also okay

__ bisecti®iRFEbisectERENFIH —
& ZERTRME TinsortBEE— N T EBAINEFFII, ;

PEXREBFFIIF

SN

AARIE
RN ERFIE

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

e M[E—TKEAT10B99|FTA BT TER—11E0,100]2
B|BOBEH 12T, SABE{ERfind insert indexFE{KNinsertA 3%
AR, SENE—THRI%ELE

>>> 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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=B - E7RalRBNEITER
- BEBHTRETEBATIINEG

° JFZAEABNR
o BT —1a|ABNEYIRN, ABNSRAT

>>> 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

) BISEMBEMATRHENER, SHEESXNSHIRFE

3
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2H5EFNAE

o listHE~ HEEI{E. copyA %

>> 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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B &ZIE

o HRBI7TTR LB LZXHZBG]

o listBE. NHE . copyAEPRARESCINXIEN
A [[1 2] [3 4]] Global frame '
>>> = ) ) ) A :
>> B = A B :;;:::> ’
>>> C = 1l1st(A) C
>>> D = A[:] D 14
>>> E = A.copy() E
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e XN - REHIF[ZERIN
>>> A = [[1, 2]; [3, 4]_

m@ﬂl B2 | _

E AN

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

Global frame

st
0
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287 copyfR IR Se IR 8 Dl

o RENNEARRERE - @ ANNEAHMNRKEFIPFANTE

e copytaifdhfdeepcopy? &

>>> 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]
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TR EEm(FFEBISIH

e BEERF EZFHHAES

e RAYE, FRZAMTABNERIALZRERLFZA]

[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 HIEZIFITEE"
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L&, MAREYIE
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o IEREN—EEIRHIZRSIATRINEIE

o etz

BRI R EZ S
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ER#ZEINRENEPE

e A= [a”]an

—1 O— -1 0 1 Global fErlame list
4=l 1" 1o -
A

>>> E1 = [1, 0] i P

>>> E2 = [0, 1]

>>> A = [E1l, EZ2]

>>> B = [1ist(E1l), E2[:]1]

>>> A

[[1, o], [0, 1]]

>>> B %

[[1, o], [0, 1]]

>>> A[Q]

[1, 0] 1

>>> B[1][1]
1
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el EN

e ME—THE, EIMTE RKRER'EMRIF

B 1ol 1 2] [2 2
e A+B=la;+D;l,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



« BE— @,

=

® [aij]an X [b ij]an — [Cij]me

C;j

= ailblj

SEEFEPS

M TR, REITEMNZ
,
1_

/)
SH
pim)

X

W) =
I-hl\)l

1 1 2
0 3 4

n

ai2b 2j T amb nj — Z aikb kj

k=1

1def multlply matrix(A, B):

QOO NODULILALWN

m = len(
n = len(
r = len(
C = [[0]
for 1 1n

for
return C

A)
A[O]) ,{__ XA AZNonell3?
Blel)_———"

¥ r for i in range(m) ]

range(m) :
j in range(r):
for kK in range(n):
C[il[j] += AI[il[k] * BIk]l[j]
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e

s WE—THI, BT RETHNHE

. 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




BRI EYRFESE R IE

Global frame

students
>>> students = [

1001, 16, 90, 95, 90],

1004, 15, 90, 85, 100],

1006, 17, 80, 95, 95],

1009, 15, 95, 90, 85],

]
S FiR EXRG NERS RIENS
1001 16 90 95 90
1004 15 90 85 100
1006 17 80 95 95
1009 15 95 90 85

list

list
0
1001

4
90

1
16

2
90

3
95

list
0
1004

1
15

2
90

3
85

4
100

list
0
1006

1
17

2
80

3
95

4
95

list
0
1009

1
15

2
95

3
90

4
85
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e L.sort() : 453I[F&L"

5| =HER

PR RIH, BMECCTY LBOIAE

o IR IBERNTPIERTHNRZEEX T<RA
s RIPHIF T ERETE, SATIERARRIE

° ZAEIR

e sorted(iterable) :

(]

KXt 2iterable

o NN:&
ML B

3

FAl,

(3K LE

None,

TEH R ERIE

REI—TARIER, HPRTEKRBRIE

NEIEENEIR SRS s il as 2|
K AsortAE)

o

7%9}(}

_.I.

)GF‘

-
-
Z
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5| =HER

>>> 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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8 reverse 2 ZY 12 &l T B A0 BE

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

[43, 34, 65, 16, 45, 55, 79, 87]
>>> sorted(L, reverse = True) < reverse= "{?MEETNG
[87, 79, 65, 55, 45, 43, 34, 16] B R=igEBMARINHEEF
>>> 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] renra
>>> L.sort(reverse = False) < reverse S 2 HI{EEFALSE,

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

Rz BEEreverseSHE, BARNARERMNRIXHF
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MR RNRR

e [0 : o[ L@ T sortA L Fsorted T4 R HITHE

>> 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 HiFpEIKRE : RIBUPEFHZRTNRHNKNKER

® I :}r‘-ﬁ’z@@ students >>> students = [
1 A I% (1001, 16, 90, 95, 90],

T _ \ 1004, 15, 90, 85, 100],
o NfE[F|ERFZRNK R 1006, 17, 80, 95, 95],
1009, 15, 95, 90, 85],
]
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FIZRBIRNR R

o NAZ, BT aR, BEZ2EETHFNTE

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

32



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, WNE3k A[k] > B[k],A[i]=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]]

CO) MBS EIRHEFIR?
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BREFTH

« sort?Efsorted ML R — PheyBH, HER— @M
%, ZAK{E7ANone

e ZRHRABA— 1A, 1 EERBIRT &

e ZEHAB—TREME BIXNFREREEAEFTLNE, RIEBE%E
AENRNRKNRR

1 sort_helper(s):
2 s[1]
o BisE— 1A%, RE—TZERNER, tten[1001, 16,

1
D\
W

q0, 95, 40], EEMER [], GIERSE 1 T B e
R, BLGR BARIRS 4 B RS SR AR BIZ AN




BREFTH
o RIEFZENF T FRHIR

>>> 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 REFERNBEX G FRHR

>>> 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]]
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HE P BN E 1

e AFHRBIXEXNFNREHFARNMEXINE T
>>> 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]

F 2100409 F £ S 100989 4 F i tH(E]
HEF A1 /510045 £37£10095 2 Hi
>>> sorted(students, key = sort_helper)

[[1004, 15, 90, 85, 100], [1009, 15, 95, 90, 85],
[1001, 16, 90, 95, 90], [1006, 17, 8@, 95, 95]]

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

22100119 A S 21004892 515 R &1EE
HEF RI/E1001S 837210045 Z Bl

>>> 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 MRZEINANKE

s BALRAEFK,, MRHEF, BUERAEFLK, UR

2TEBERRERNKREFTRE

HE, BRIERTF—1TREF, BEERRE—TREFK,

e FREFHFNABETHRHFNREE

o LIRIBRRERTK F

RERIELTREFK L

Fr, RNEBRIEB-RRAEFK, HF,

[

o RBERBEFTHFHNER, FZHZRRABEFRENINFF

o Python{2 M sort A Z lsorted F LN AP 2R ERNHI R H 4
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2 REFH

o RBEIFEMBXKGIEFHF, RKDHE, RIES
Tt 4R

o BARBERARBFFRATTHFHF

>>> 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 REHRIBEFABIZEXKRGHATRERHR
>>> 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]]



1B

a

¥

FEH

s RE—THIN, B ITHEZTZEERNREYE,

FrlaBY9&. HiFRMINIZE - B ARIEZER KD

P

. MRRKGAE, RIEE KA R, 1

RBEXGEHERE, RIBFETFH

>>> 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]]
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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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