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Python J&—7HE 5 £, IIREEIRIARSHE T . EA mARER S Y ORI G, A T AR vk B
Py Rkt . Python EIFERRRAMBI AT, &5a HERRHE, MERDEZ ML #8722
b BRI B 5 AR BEAR R

{8 AT DA B i HA 2 e Python BAE L (hitps:/www.python.org/) BUS45 K15 E I Python Ewdr Al
FRMERR U, FRCHVRAS o B CBATRE, W, AT RURLE i (E]. 5341, Python EAER
WETRFZ A d H AR5 =5 Python B4, RS TH . PAREESNEIISCH:, A BUEIMEM ¥, WEH
A HREIRH B B4 T IO B G A

] C 8 C++ (BH AT C P REARR S ) , W DAMRA ST Python B RaREHr 01 BE ek =X X Bk
RE]. (AR, ST i B TR e AR CUR(E], Python 8 & /EE)H 4 52 H AL I #5 & (extension

language).

TR/ Python 3 7 B R SE A EAME S M ohag. BT ERLZ 4h. FEBRH Python E{Ras sy Fe
B, AT B AR . HURIUNRE, R T s X, WIERTA RO EA S s or ok

PR T fE Python AEUEY A FIBLAL A, 75 2(E) library-index., FF reference-index 1, 57 PAZLF] Python
EEEIFHRNESR. B C 8 C++ B HE: (extensions) %, 757 extending-index Al c-api-index
o AN, T _E A REHR B HE IR ALY Python BEE3E

BHEY, RMAGNHHEEMIIRE, H2, WAFTENHEE R Hoee. Bunftz, RMWE
DA HCHE /41 Python "R IRAE S — 3 AGARLET AR, B BT % Python 55 5 WA (A B RS . SCBUERAR, &
A7 BE S [E) 1425 Python ARAHERRR S, Uit 27 library-index "1 454874/ Python pR xR AR
AR o
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CHAPTER 1

2Bk

RS AE RN EAE, AR BA L TR M A8k, BOPRE, REBERES CEHE
(EVHORH [ 48 2 A, sl T (R (e R e i 4 SO B — IR R WA T REAR AT I8 H /N
FheE, —MEE P GUI AR, si—E/NEk.

URARE — R E R B2, R T BESERAE B C/C+/Java RUdE, [EVRAS-PH B AE A, A, W
il PRI AR . A REIRIEE) T — AR g — B R, (R B W 2k dAw
REVRIEFE B8 — M RE LT s F e, AEAHRED TR DRt — i s eih = .

1E_ R BIFH, Python IFE 2R ABMIFES

WHFAR AT PAE) T L6 LB 17 55 1 Unix shell ()42 2% Windows SILUURE R IE, (H shell [FIA 58 5 i R E)
TR B SRS, N R TS . AR T A S 8 C/C++/Java FEa, (MR 58I
Bt T AR AR A B BRI 1] . AFCITT 5, Python S5 A, [EJAEAE Windows. macOS. Unix {35
BB, HAER PO PR TE T A,

Python R[If# 7 it 2 B BT B iR RE & . B4R AL shell (EAR . VR S 2 bk AR X AL LB 2 1) 52
& . 3—J71i, Python §fitLt C HMM iy EMR AL . AHEIL C, Python fEE—M [4R# & P FEGE S 1,
B [ v W i R B E s vy ) B . R (B 46 2 A i ORHRUE], Python i3 I fREJLE Awk
(B3 Perl) REIEBIREZ M E. B ATEFFZSHEH, (1 Python JEBIE LA 52 FIHA S 1) -

Python Fe AR AE DI HILFF 2 A5AH (module) [ 5 7858 /1] 22 HoAth Python F2{rr. Python H 4 —
AR AR ERERTAL, B MR e aR e M3 1 — PR R 257 Python B2 HEM.
LORTAHAR AL T UREE VO, RAIFIY . socket (IAE, H AL T Tk SEEJE 1 T A # (GUI toolkit) [ 77
T -

Python 2 ELiEARh 5, WEVRTR A s am g, AEEWRTERIEEBRE A Nl Bl R ] . B EL AR BE
HEHGE, FICREAy (R ECBR A RE S 1T aE . By LU S EPEIR AR 2. IRt — LA AR B 4 B
FeRa. BEWR ML AR
Python iU E FRKS M) S . 1 Python BRI R AR L C. Co+. Java EAERAL. EAH A
AR A

* Python = B BRI EIRETE—BIOASK (statement) IR EVE 1 #2415

o Bl 2 B DA A HIECED Dot o 1 35 58 5

o ANFERE AT
Python J& T & 749 : QIRARE Ry C REsX, TBIE (57 i [ ok A SO B s v R A S 1Y . I
st (B 17 P e PR 01 73 3 56 I — S B SR 4341, 2 3 Python 45 ) —SEE L — 3 (3B 5 (binary
form) R R CRE (BlANER 2 (ERERT R AR il A Ui ) o ARARREE 2 B RRAYAS &, AR HT DAL Python
HapmEA R C MR, EERZ MRt Python B FE el MR EI MR 10RR S -
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JEAE 4, S EEE S 2 0A BBC (#9158 (Monty Python’s Flying Circus) fiy4, HCiEsz4&E4HE. 1+
EIBH sc: s | A =B NMEE R E, & E R E!

QAR AR BIAE O S BRBRAGH, IR T # Python SEZAAH, MERERES R =M HEMHE. BT
A AR AR, B (El, 51 TR T 7 Python F 3R vh BiEL

N, A RE T 6 % By . B R AR R, (AR E B TR B
Y 11 «

PR BCERE], MG ER T2 #0 N 4 Python 5EF B R A 240, —FIiR 2 i B0 8 5 0
(expression), PR (statement) FTERIF(E] (data type); 8 2R (function) BRI (module); fxi% &
fil)— L i 1) R AN A1 (exception) B 5 H i FESH(E] (class).

4 Chapter 1. #Ej#k



CHAPTER 2

{&£ i Python ErEs%

21 FEEER

Python B ##5— R Z4HEHE /usr/local /bin/python3. 9 B§f& K ; ¥ /usr/local/bin il A Unix shell
(I8 R EEAS, A LA T 4525k aT PAE)E) Python:

’python3.9

REE)E) Python' . [AIEIH A AEA H EL2 M8 et e, HoAbr) HE 24 T REY: S514 SRAEHA Python
AR HRFEHE. (Fn: /usr/local/python BEARM RIS B,

Windows 2%t H', 1 Microsoft Store Z2%£ Python 1%, #irl DA H python3.9 g4 T . WIHRZL4E T py.exe
launcher , W DAREH py fird. SHZEMIE): setting-envvars, | figHAh[EIE) Python 1) 755X,

T B RS A —1f end-of-file 7T ({£ Unix E[E] Control-D; ¥£ Windows F[F] Control-z) & {fif5
HAE AR HRIE] (zero exit status) BERH . WR_FARRIMEEEE R, BT ABIATES quit () BEPIEE
o

HiR R0 SRR A R 2, 7E3(#% GNU Readline pRAER R4 L5 BB, FLBUC. 18
SN, B PR ISR T5 A5 St EE): 7255 —{# Python /5% #l A Control-P,
R EHEEE, siFh L8 RHEZ 8 X 8 % 88408 & 2FR N 4R B ag bk s . a0 A1)
SEANEVAT B KB P, AU RIEIEAT S SR AE . MR SREHET backspace K FTHY
FTTo

LR MR ACIRE Unix shell: WSE: BP0 LG5 55—ty 958, & 5L MR 74
A5 QNPT Y R4 5 1 44 ()5 | el (6 A stdin AR REZS, B iE MR EEARE.

A E e R E python -c command [arg] ..., BT command B354 (1),
FFEn[E] shell (i) —c 3#IH, Python [{18 40045 %5 155 shell FI 28Rk I0, 85 8 A By 95
command FIFEHK.

A7 2& Python LA (i L ANEIAM —HE )y . iEi# python -m module [arg] ... W PASAAT module
BT SR A, AN ) e AT MRS ARL I 52 B B AR — BRI AT .

WEPAT - HEARER:, AR G A B E ARG R A BB R T BRI S A 1.
Fr A 184 7] 1) 2 BORRHFRCAE using-on-general
!¢ Unix 1, Python 3.x B i2#5 TR AR G DA python {EEHATHIZAE, DABEGEEBIA (1) Python 2.x 474 4 FEfE 5% .
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2.1.1 {HESI®

W AR EA Y 2 B AN RSN 5 | %, b e EE B - HR BT AL List (52%1)) [EHEURAS sys B4l
f) argv S#. RATPAAT import sys BUSEMES]. BB HIMREEDE—; ®EHHKTMEAR
LRG| HR;, sys.argv[0] EEFH. HEARZE - (FEEMEBRA) K, sys.argv[0] [E '-'.
AT —c command W, sys.argv[0] "o, E R —mmodule W, sys.argv[0] [EREEAHLELER
SEREPRAR . HARTE —c command 5 —m module {EEVEAS € 4% Python B s W lichd, M2 7E sys.argv
s P 4544 851 command 5% module {51 f .

21.2 RN

TERR (ty) AT I, EAMEE B BER, (interactive mode) AT . TEBARBLAH, GUIRE
WA, TR TT WS, SRR SRR (>>>) %5 BAGATTH, SRk 2in
B OBRERSME (L), B AR, ROCEURBGTAE., AU . RAEE, e R

$ python3.9

Python 3.9 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

ERZ AT BERE ST R SR O . BOPRE), 1502 if [Eik:

>>> the_world_is_flat = True
>>> if the_world_is_flat:
print ("Be careful not to fall off!")

Be careful not to fall off!

WA B EBRAMEA, 729X

2.2 HERHEECHIEER

2.2.1 RIGIERFTREE (encoding)

% Python J5UHA I 46 57 TR A5 00 UTF-8. 732 0 Sl (1L b 2 o0 o 19 S0 55T DA B o
FITESFtREVA . AEVK (dentifier) S (FIfH -— BESKTERSE B vt LT ASCI SL RIS, Ja i
JE (B portable Bt F RESFAOIELON. WIS BEIE MELEUR A 0, A5 A i i o 28 AR ()
UTF-8, (B 5 AR A AT S o 2

USROG TR A G, S IR R A S, AR % — TR Rk . RRA T

’# —*— coding: encoding —*- ‘

o, encoding 7] PASZ Python & (/T = —7 codecs.
e, A Windows-1252 #ifl§, VR 28 2L 8 AL

’# —*— coding: cpl252 —*-— ‘

G — IR B SMEE), FEUREELAUNIX “shebang” line 17 BAUEING . LI, 45l A BB 1ERE SR 1)
H AT, sl

#!/usr/bin/env python3
# —*— coding: cpl252 —*-

6 Chapter 2. {#F Python E:#2%
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CHAPTER 3

—{E3FIEZRY Python 4

TE NG, AL Y T S5 RAT (prompt, »> Fl...): QISRSTEAMEHG], VR HTERE
AR B, ST R T AEZ; ISR A BRGSO T2 ELRe e i . VEREFITE
HEHI, A DB A WSR R, RRATRL BRI T S HAEZ AT 45 AU AR
TEAFERWFF 2o+, MEGME s hmA, 7R SER. Python Hi)E# (comments)
hash #7C # BRLG— B BIRZATA R . ERTAERZATZ B SR, SN2 R BRG, (B e BT
H3SCAR (string literal) 2 W1, hash FIC7ETER SO Z HIRFARE]— hash 5250, I EIEE A 2 A REIN A
1A € Python M, FEARE HEBIRE A —E ZHA

— BRI -

# this is the first comment
spam = 1 # and this is the second comment
# ... and now a third!
text = "# This is not a comment because it's inside quotes."

3.1 i€ Python E{EftEEEHR
AT — LM LAY Python 154, DBV RIS — W IR >>> Bl (BRAFEAA)

3.1.1 g5 (Number)

g — S A FI A /R DAS A —{# expression (GEF), &% Hi%XA(EH. Expression f
FEVERME : BT+ - 2 M/ iR R 2 B ARREE S (Bl Pascal 5% C) ;5 FE9E O ATRAMH
HARE. Bl

>>> 2 + 2

4

>>> 50 - 5*%6

20

>>> (50 - 5*6) / 4

5.0

>>> 8 / 5 # division always returns a floating point number
1.6
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Rl (P2, 4. 20) [Hint 2988, BFA/NEESRGE (R 5.0. 1.6) () float ZUfE. FAHE
TEZ RIBE PR B 2 M B R 2L RE

Wi (/) sk o] f—1 float. QISR floor division [EIEZFHEBAR (RIKERTA /NIRRT ), ARAT
PAGEH] /7 ST RHEERBOT AR &

>>> 17 / 3 # classic division returns a float

5.666666666666667

>>>

>>> 17 // 3 # floor division discards the fractional part

5

>>> 17 % 3 # the % operator returns the remainder of the division
2

>>> 5 * 3 + 2 # floored quotient * divisor + remainder

17

1 Python H, FHAIERK (powers) A DAEF] ** fHH 1

>>> 5 ** 2 # 5 squared

25

>>> 2 **x 7 # 2 to the power of 7
128

SERAFER (=) FTA TS EVS OB IR 582 4%, 76 AR R AT ER G SUR AR 4528 -

>>> width = 20

>>> height = 5 * 9
>>> width * height
900

U — RS BORYE [ £ 5% (defined) | (RPSEBORWIRME) , S35 (0 B & B — (R B e -

>>> n # try to access an undefined variable
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'n' is not defined

V7 BB E SR SR SR, TEFT (operator) i FIR-AHYIERIIT (operand) IR € LR B HE T EE)
P

>>> 4 * 3,75 - 1
14.0

FE B AR, Rl E R GO R G R IR 22 M _ . BFOREIRIE Python {EsE LRt
AR, ERERTEENES L

>>> tax = 12.5 / 100
>>> price = 100.50
>>> price * tax
12.5625

>>> price +
113.0625
>>> round(_, 2)
113.06

3 {1 5 SR % e ) AL B L BB R S % I RSB (B & M - R T AR 11 80 7 L% AR ] 17 A
SR B TR SR O B i A AT A T

/47 int fl £loat, Python 34 T HAMYFAE, (07 Decimal il Fraction. Python JNEIEY
1B )8 (complex numbers), [EVfifi] § Fl J % B A EERAOEG (B 3+55).

: o PEFI - mIERNT, -3 2 iEREE - (3v+2) EME -9, WURTEEGERRNEEIET AR 9, JRATDARE
M (=3)**2,

10 Chapter 3. —{HJEIEX A9 Python &4}
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3.1.2 =& (String)

%T%%Z% Python t A DASRAE -5, THRIETHRA O . e U S e S 98 (... 1) B
LG 2, WEEEREIHEGE R A\ BHESBUR TR 5 5%

>>> 'spam eggs' # single quotes

'spam eggs'

>>> 'doesn\'t' # use \' to escape the single guote...

"doesn't"

>>> "doesn't" # ...or use double quotes instead

"doesn't"

>>> '""Yes," they said.'

'"Yes, " they said.'

>>> "\"vYes, \" they said."
'"Yes," they said.’

>>> '""Isn\'t," they said.'
""Isn\'t," they said.'

1EH B Ee g T Eﬁ&ﬂﬁ%%'@%ﬁﬁlﬂ‘é@lﬁlﬁ%% R E R RORE () BEE). MEAE A e
AR AR AR (GRS 58T RE ), AR W R BRI —BoRE, S

L S SR EA E5 | 58, @ NESSRaETH. KX print O GEAESEWEL, EGER
il E 1%, [ H AR B BEr 7 ook o

>>> '""Isn\'t," they said.'

""Isn\'t," they said.'

>>> print (""Isn\'t," they said.')

"Isn't," they said.

>>> s = 'First line.\nSecond line.' # \n means newline
>>> s # without print(), \n is included in the output
'First line.\nSecond line.'

>>> print (s) # with print (), \n produces a new line
First line.

Second line.

WERARAA B Iunl B\ s iRk 7 oekE , ATDAMCRE I raw string, AE25— GG 58RI L « -

>>> print ('C:\some\name') # here \n means newline!
C:\some

ame

>>> print (r'C:\some\name') # note the r before the quote
C:\some\name

FERSUART DABS AT . Hoh— AR M = Mg 5% Lo E o MCHRFEA T S
HEMAFHBE S, 1E|’fETU\TI B\ A i A T . TMFE’JW?#J
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ")

gEAE TS GERSE—EEFEEE e ST BE )

Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

FHA[ DA + 78 (concatenate), [FIH] * A FHAEIZ:

PRGHABRE S, RRRAFSRAT \n FERL (L) 0 (L) ISR AR AR . RTRES SRR 22, e G B SERy,
ANELBE  (ERZBREI ), AR .

3.1. {E Python E{E5tH#ER 1
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>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + '"ium'
'unununium’

I DA_EAHARE 76 SCAS (string literal, BIRES | SRR THR) B A Bk

>>> 'Py' 'thon'
'Python'’

WA B B AR AR R T ERIRE MO AR R (6 B By B R+ A 1 -

>>> text = ('Put several strings within parentheses '
.. 'to have them joined together.')

>>> text
'Put several strings within parentheses to have them joined together.'

(EIE AR RS AR AR EG) 7 AR LR, 1 A A A el e e o

>>> prefix = 'Py'
>>> prefix 'thon' # can't concatenate a variable and a string literal
File "<stdin>", line 1
prefix 'thon'

A

SyntaxError: invalid syntax

>>> ('un' * 3) 'ium'
File "<stdin>", line 1
('un' * 3) 'ium'

A

SyntaxError: invalid syntax

UnAR B A (R A e, R+

>>> prefix + 'thon'
'Python'

FERUILAYYE [55] indexed | (AR, Bl subscripted), 35— FIora5 HE 0. [EA #2378 7o AL
— 7T —R/NE 1T

>>> word = 'Python'

>>> word[0] # character in position 0
IPI

>>> word[5] # character in position 5
lnl

ROMET AR AR, BLRFSOAE A B aa s

>>> word[-1] # last character

lnl

>>> word[—-2] # second-last character
lol

>>> word[-6]

'Pl

HERBIAE -0 % FR 0, ARRTMEH -1 Bilf.

BT RGN, FENR [V slicing] o 5| FACE S BB AT, W) I n] DLGEAR & 3] 7 5
(substring) :

>>> word([0:2] # characters from position 0 (included) to 2 (excluded)
le'
>>> word[2:5] # characters from position 2 (included) to 5 (excluded)
'tho'

12 Chapter 3. —{HJEIEX A9 Python &4}
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PIH &5 (slice indices) AR & FHTHRRAE, & WGERERSERTEZE 0, W4 AR5 HRTER
B H B S AE slice H

>>> word[:2] # character from the beginning to position 2 (excluded)
le'

>>> word[4:] # characters from position 4 (included) to the end

lon'

>>> word[—2:] # characters from the second-last (included) to the end
lon'

HEIEMAGEWAE, MERAGENES . SR T s + s[i:] KEFH s

>>> word[:2] + word[2:]
'Python'’
>>> word[:4] + word[4:]
'Python'

e (B (R BELRC AT slice S ANTEE AR 7. 4B slice E’Jf%%lfﬁ?a%?ﬁﬁZFﬁ, Horps — (7o 2l
B 05t J o ooy 7l iR — Ml F oo A LR A KT ME 2, B0

ot —————+
[Pyl t | h | ol n|
e i s e
0 1 2 3 4 5 6

-6 -5 -4 -3 -2 -1

ST AT B T 0.6 (LB 55 A TR T %3 AR . th i %) 9 slice @ T#
7 TR T

%ﬂF%%ﬁEﬁ??lﬁﬁﬁE, —Af slice R ELNHRIIMEZ 2, WRRSMEEEFZRERE. F,
word[1:3] HIRER 2.

B Rl —H KA 35 | {E s R

>>> word[42] # the word only has 6 characters
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
IndexError: string index out of range

SR, 7 SR ) R 5 | {ELAE slice Hh @ 2236 14 e P

>>> word[4:42]
lonl

>>> word[42:]
T

Python “FH3 ML N -~ T immutable, PRI, Bl Ep i A8 R T 8 B e (A St

>>> word[0] = 'J'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

WERARTTE A — BRI H AR ST — (T -

>>> 'J' + word[l:]
'Jython'

>>> word[:2] + 'py'
'"Pypy’

3.1. {E Python E{E5tH#ER 13
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[El e Len (O ME—HFH R R

>>> s = 'supercalifragilisticexpialidocious'
>>> len (s)
34

W%

textseq FHijE sequence REIHiGI 2 —, [EZIZ BB I #AE.
string-methods “7H1 37 1% JF# 2 f E AR 11 method (5% )

f-strings 05 A AR Y FH SO

formatstrings [ /A5 str. format () FEMEEAL (string formatting) &7 .

old-string-formatting 7£°7 53 [F) & S8 T/ EHITKE, AR 80510 T AR LB, R MR
LT

3.1.3 List (&%)

Python MR CREEI A7 R AUE], HIARALARIF AU, 3 T iR bR iy RUEIE) list, WT ARSI — 35
PAIZ SR AR B (2T, Blitem), WEFESTRIRZH List (TULEL A R R AE7CE, (B
SETTR A A AR R

>>> squares = [1, 4, 9, 16, 25]
>>> squares
[1, 4, 9, 16, 25]

R Es (PA R HAREI Y sequence ZUE) , list ATRARERS R0 )1 (lice):

>>> squares[0] # indexing returns the item

1

>>> squares|[—1]

25

>>> squares[—3:] # slicing returns a new 1ist
[9, 16, 25]

F‘Tﬁﬂﬁﬁéﬁ’ﬁ%‘ﬁ@ﬁl%#@%ﬁ% list , AFEORMICE. BEEEENTEMYA EE T IEA list i) 3E[E
[F]:

>>> squares/|:]
[1, 4, 9, 16, 25]

List 3 S 413% 4 (concatenation) ZE#/E :

>>> squares + [36, 49, 64, 81, 100]
[+, 4, 9, 16, 25, 36, 49, 64, 81, 100]

AEAFER R immutable, list Emutable BIF), Bk list fHEIZ 2 A RERY -

>>> cubes = [1, 8, 27, 65, 125] # something's wrong here
>>> 4 ** 3  # the cube of 4 is 64, not 65!

64

>>> cubes[3] = 64 # replace the wrong value

>>> cubes
[1, 8, 27, 64, 125]

PRALTTDATE list [ AR CE, Bl ] append () 7 i% (method) (FRAMAHE €7 5 5 £ )y 1 [E)
i)

14 Chapter 3. —{HJEIEX A9 Python &4}
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>>> cubes.append (216) # add the cube of 6
>>> cubes.append (7 ** 3) # and the cube of 7
>>> cubes

[1, 8, 27, 64, 125, 216, 343]

AT DAS slice JRMH, 15 AEMCEE List (U R/, EEEJRTHZS— {1 list:

>>> letters = ['a', 'b', 'c', 'd', 'e', 'f', 'g']
>>> letters

['a', 'b', 'c', 'd', 'e', 'f', 'g'l]

>>> # replace some values

>>> letters([2:5] = ['C', 'D', 'E']

>>> letters

[‘a', 'b', 'c', 'nD', 'E', 'f', 'g'l

>>> # now remove them

>>> letters[2:5] = []

>>> letters

[*a', 'b', '£', 'g']

>>> # clear the list by replacing all the elements with an empty list
>>> letters([:] = []

>>> letters

[]

[l e Len () JRATDAAE FIAE list |

>>> letters = ['a', 'b', 'c', 'd']
>>> len(letters)
4

WA PARE L JE list (77 list 4087 Hifth list) , {540

>>>a = ['a', 'b', 'c']
>>>n = [1, 2, 3]

>>> x = [a, n]

>>> x

[['a', 'b', 'c'l, [1, 2, 31]
>>> x[0]

[lal’ lbl, VCI]
>>> x[0][1]
'bl

3.2 MREXRETHIR#E

%, BRI A Python ZREEFR LY 2 i 2 SEIERRERY TAF. it FAMTar DAED 20 [ i) v BT 41 -

B

>>> # Fibonacci series:
# the sum of two elements defines the next
a, b =20, 1
>>> while a < 10:
print (a)
a, b =Db, atb

0 0w NN PO

3.2. MFEXRHYESE 15
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BT FIA T # 2R
o S ATHB T ZEME: S8 a B b [FRHSE] TRHOE 0 B 1o FEfRAR AT RIBRI I P T

I, RHL T AESRA AT TR ST (expression) @ EHENGT (evaluate), MR{EFFEEA: . AT X /2
BHWFBE -

while [FIREHZEGAEE (EM: a < 10), ME—HEENIT. 7 Python il CHEF,
EATAEZ A B EIE (rue); FEUR (false). BPFATLART R, list. FL2ZALMF A R(E; AL
FEBREMFAIEE, 2505 s) ER. A7 A0 2 0 i LY L. BRMERY Lo 3
(comparison operators) i i #l[] C 5 & —HRAIFFEE: < CUNR) . > (ORIR) . == (BFY). <= (Uit
)L >= ORASER) PAK 1= ORSER).

(ETREl ) 3 8 6y 4 HE - A HELE Python o JH SR BE— B BRUAS . e B RFF e, AR EAEE ()
R —FT—BHIREA tab B (M) =5 FOARMERR A HE. OB L, ARG SEAE SO Sl E R i LL
ERER A M A B B Thae. W —MEEBAX AT By XA, DTS
W2 I —A T A T AR (AR AT e K B A T ep i A E S oA i i iz —17) « R
TE— i i HE B A Ay =B R A R M — 2

print () EaCEIEEE G (1) BOE. AR CEHERME TRZmER (R 2knmE

SEpEEED) BN DA BEEI SR S | S RO E A T BV TR A S 88, [EEARRIA
HHEEmA—M=E, FIARIRA S, Blin:

>>> i = 256*256
>>> print ('The value of i is', i)
The value of 1 is 65536

PR T5 |9 end W] DA ASRE S B AN EV TR IS it o, s AR T 87 £ SRl 1

>>> a, b =20, 1

>>> while a < 1000:
print (a, end=',")
a, b =Db, atb

0,1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,

16
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RN T fRR IR

B THEIA N4 while, Python HEATEHAAEEEF th MM HIEE, T — R —RRi .

4.1 if iR

SR ORISR 15 7. SOKE):

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
x = 0
.. print ('Negative changed to zero')
. elif x == 0:
. print ('Zero')
. elif x == 1:
print ('Single')
. else:
print ('More')

More

TEWA T ATARE SR H LM elif [FiR, H else FIREIREVLEN ., BT elif 12 [elseif ] [
Mixy, MR ZWAEHE. M if .. elif .. elif ... JPHIW A AREBAILAMFEATE S W switch
Y case PiAR,

4.2 for BRiAX

7 Python H1¥) for BUARA BRI AE C 5 Pascal HEgHE s, AHECR HAEEMR (iterate) — (4722 H
41 (4 Pascal), s T ¥ € FEEAS BRELA LR (41 C), Python [y for BUAKIEMATAT)TH (list
B TER) WICR, EFEEM R BAERF S PR . flan (e ) -

>>> # Measure some strings:
. words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print (w, len(w))

QS
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(R L —5)

cat 3
window 6
defenestrate 12

FEER—EEGIHRBEREZEANER, REEIGHENEIR. HEEBEAT, REREES
AR, SO — TR

# Strategy: Iterate over a copy
for user, status in users.copy () .items () :
if status == 'inactive':
del users[user]

# Strategy: Create a new collection

active_users = {}
for user, status in users.items () :
if status == 'active':
active_users[user] = status

4.3 range () EHX

IR FEOR—EEIEE, SHE>R range O BREURR T . BEAIAE RS2 851

>>> for i in range(5):
print (1)

Sw N e O

RS RAEAGEA B BB AE Y P s range (10) AERGAY 10 (H8(E, RIS A= EE 10
#) 7 5 EV —EIE H AR5 1.t nl DA range 76 HABB(E BRAART 8L, SELEAFMNAZE (HEDE;
¥ g [E step) :

>>> list (range (5, 10))
[5, 6, 7, 8, 9]

>>> list (range (0, 10, 3))
[0, 3, 6, 9]

>>> list (range(-10, -100, -30))
[-10, —-40, -70]

ORI RS ME, RATLAMERCHIN range O Ml len () QIF:

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):
print (i, ali])

Mary
had

a
little
lamb

S w N e O

IR, TEZBIWIEE), i enumerate () WEUHEELE, FEREBET.
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AR E B — 1 range HI &t B AT R0 -

>>> range (10)
range (0, 10)

TERZEET, di range O WIEMYIERBGGRE M st (f5]) —k, HEEELEELIZ. E2—
(EFEEVA R REE B 2R 790 h BT A T H S 1, (BB @B IE RS ) r o000 list, PARIA 2.

A E k) (4 Eicerable (ATEVRYILE) 2RI REVEE) R 5 B M b n] DA— BB IR H 2 Bl i)
%o BMOKTHF for BUAM IR 2R, J3—MA{EH] iterable iR (HIH 2 sum () :

>>> sum(range (4)) # 0+ 1 + 2 + 3
6

R Er 37T DA 3 58 22 [0 iterable F1{di ] iterable ()5 | #iiy R . 7E A4t RMasmEs
B 1ist () ROANES.

4.4 FB[FfY) break #1 continue FIRKX K else F4)

break PR, fF C 35, KIS ERHRERS for 5 while [E[E.

EABAS ST AS 4 — (i e1se 7). WM MBI iterable (£ for 1) seHEIE (£ while
) ISP AT (DB break BOERA IR TSI T e 7
T

>>> for n in range (2, 10):
for x in range (2, n):

if n % x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
# loop fell through without finding a factor
print(n, 'is a prime number')

is a prime number
is a prime number
equals 2 * 2
is a prime number
equals 2 * 3
is a prime number
equals 2 * 4
equals 3 * 3

O 00 ~J Oy U i W N« ¢« o o o« o o

(Egs, &R e, AT else THEIN for A, [EHE £ BAs.)

B else A FIREIENE, AR i PR, ETEE cry BOA i else A EFLL:
try BARA else FHIFEEIH B A5 (exception) Ri T, MEIRE else FHFEEH AT break 3§
AT, EEAHM try BARMBISMINEE, T2 ok,

continue BRI, JRREN CHEE, @AEEIEZ SN T FMEER:

>>> for num in range (2, 10):

if num % 2 == 0:
print ("Found an even number", num)
continue

print ("Found an odd number", num)

Found an even number 2
Found an odd number 3
Found an even number 4
Found an odd number 5

QS

4.4. FIE[HY break 1 continue BRIRRX K else F4) 19
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(R L —5)

Found an even number 6
Found an odd number 7
Found an even number 8
Found an odd number 9

4.5 pass BRiRz

pass PR MATATMEIME. &0 FAEREE DA 2 Bk A AR OR 35 B T B MR R e . 31
i

>>> while True:
pass # Busy-wait for keyboard interrupt (Ctrl+C)

TEACH TR AL M LAY class (FHED) -

>>> class MyEmptyClass:
pass

pass JNA]VEE-—{ o sl £ 0 i 4 R B 08, (e VRIS R T P RS IR R PR S 5 1) S
JER. pass @ EILYZNE:

>>> def initlog(*args):
pass # Remember to implement this!

4.6 FFEFH (function)

FA T DA S ok A AR 2 s B — i

>>> def fib(n): # write Fibonaccl series up to n
""Print a Fibonacci series up to n."""
a, b =20, 1
while a < n:
print (a, end="' ")
a, b = b, atb
print ()

>>> # Now call the function we just defined:
. £ib(2000)
0112 358 13 21 34 55 89 144 233 377 610 987 1597

BT def NMAH—MRAR T £ EZRUAEZEZ R ERIFRZ TR —h28. AT 47
&, A AR A OR ERZ R

— A B 2R B B A 2] DA — M R SO R SRR R E R bR U [T SR e, Bl doc-
string, (BAJR docstring [ 40 i w5 22 WIEIPA ST 5 % (Documentation Strings)Bx¥%. ) 446 T. 2 AT PA{E
docstring 3¢ F{ B [EJA: [F) b ok v £ B0 S, ol Al 2 e DAL B 0 5 e SR A5 Ve Sok . e IR IR
HiNA docstring 2R EFEG], MERZEBEE R EE .

BRI X AT IRy J ST — (BT A 95 3 (symbol table) < 77-3% bR X EI A [ 38k 5 8 (local variable) . S0KS ffEhlE],
JIT A A bR 2B ) S MR (PR 4 R AR B AT — (W A 95 26 . SR, 75 | — M s e, & SR AT

e BRI, HK(ESNE s e e, HOk(E A7 953 (global symbol table), #f% [E1fT A [El
4R, L, e, Slss s L oM ok SR T DARES |, (Rpli B (e (BRaE4ikag
WIEAE global Bkl ge s, SNE MU 37E nonlocal IR P ESR).

20 Chapter 4. AT MHEEH
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FE—fH R A R, BRI 28 (5100 SP0mA = m A Bk, Wik, 5I8mA
(¥75 SEMRALF ] (call by value) (E[EVEEIIELKE & — A1) 5 1 (reference), A ZZYFFIIE) .
{7 2 (T R X EGIR EIRF I  F CIRF, e i o o e e 7 — (R P I A A 5 2

BRAE SR, RS IMAZE AR, mS MR A - RE, B
% B e (user-defined function). RZE T DARHR & 4R N 52 4%, RERZ S8 B T AR A iR X0
R AR E R a4 0y

>>> fib

<function fib at 10042ed0>
>>> f = fib

>>> £(100)

0112 358 13 21 34 55 89

IR R AR B EWFEE S, IRPTREARRE £10 2, M2 fF2)7 (procedure), PHIEIE EIEIA [l (AH.
P L, BIRE—E e Uk —fH return BOARX, TING M E R E . 50 EREE None (B2
—(AEEA ) . TR BB T None B, AW AEPHUR. IRATAEH print () 2REFE:

>>> fib (0)
>>> print (£ib(0))
None

SR By — 3 o 2 R S List AR A, BURAS:

>>> def fib2 (n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b=20, 1
while a < n:
result.append(a) # see below
a, b ="D0b, atb
return result

>>> f100 = f£ib2 (100) # call it
>>> £100 # write the result
o, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

TE BT — BN 8 T — LRy Python ik :

* return BORK G R X A {E. BBEH return RAMNI—RIER AL | Sk ol 4
None, —f B=CEIATEI A R AR & [l None.,

e result.append (a) BIRIFIEN T —1@ list P4 result {4 method (7 %) . method [ & i
—(EY R, SAHAIE obj.methodname, Ht oby EREMEYM (JRATE—EFX),
methodname [EJ3% method (475, [EfRaZdAmBEN ESR. AREEEFEA A method, N
] BU[E(¥ method W] DAHEA —Hk I 44 A5 N €78 Python JR¥G. (MRATDAREH class (BHE)) E&AC
{9 4 ZUETFN method, FClass (#[E]) ) #ifil () append () method &7 list Y4 B &1E
% list R B IMA— BT E . EMEGTFERR result = result + [a], [HEARE.

VR I, AR nke$ (call by object reference) WENETT RERIEIAN Y] HIE), 5 EENGE I8 FT B4 PERE, WEIU AT 1S AT &
ML AT (BN A list ErBiEE ) .

4.6. F&FHI (function) 21
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4.7 FANTHREXER
5 BN 117 B Cargument) B REFTSEA . A6 = BRAT DALY B 0T

4.7.1 HESI8E

(] =k 2211 5 | ofs e TR AR R A . RN &, v DA b e SR s /D i 5 | BORe nl 5% e X
4n:

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:
ok = input (prompt)
if ok in ('y', 'ye', 'yes'):
return True

if ok in ('n', 'no', 'nop', 'nope'):
return False
retries = retries - 1

if retries < 0:
raise ValueError ('invalid user response')
print (reminder)

5% PRI DA DA #8787 X glngny -
o NG| 8. ask_ok ('Do you really want to quit?')
o (RIS #: ask_ok ('OK to overwrite the file?', 2)

e TITEY|#: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

BEBI A TR in, FRERURS b A & R
HRMEAERAERE T, A & BRI RS, BreA:

i =25

def f(arg=i):
print (arg)

i=6
£0

A 5.

FREES S ORME R WEBEE T, A0 list, dictionary (FHt) sl 2 MHIEIEE HIF
FEAEARRERER . B, DN &R R I IRy SR A BRI 5

def f(a, L=[]):
L.append (a)
return L

print (£(1))
print (£(2))
print (£(3))

A e

(1]
(1, 2]
1, 2, 3]

QR AT EAR AP 2 ) 6 PR (R, MERALTR 7 s s e X

22 Chapter 4. AT fEfRE=EH
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def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

4.7.2 FARFSI®
PR AT A 42 5 51 #, DA kwarg=value HTEAIFN] . BEIRE), DA

def parrot (voltage, state='a stiff', action='voom', type='Norwegian Blue'):
print ("-- This parrot wouldn't", action, end=' ")
print ("if you put", voltage, "volts through it.")

print ("-- Lovely plumage, the", type)
(

print ("-- It's", state, "!™)

ez — B [ # (voltage) FI—=fi# 5| 8L (state, action, fl type). Rz Al I FIUE—J7
FCEnY :

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument
parrot (voltage=1000000, action='VOOOOOM") # 2 keyword arguments
parrot (action="'VOOOOOM', voltage=1000000) # 2 keyword arguments
parrot ('a million', 'bereft of life', 'jump') # 3 positional arguments
parrot ('a thousand', state='pushing up the daisies') # 1 positional, 1 keyword

(HRATT b 75 R e

parrot () # required argument missing

parrot (voltage=5.0, 'dead') # non-keyword argument after a keyword argument
parrot (110, voltage=220) # duplicate value for the same argument

parrot (actor="John Cleese') # unknown keyword argument

PR UL IR, B 68 75 |8 (keyword argument) W0 ZE7E (v 5 | B (positional argument) {1 . JIT 810 () )
5| AR ZH VT RE — {0 v 9 R X 2 15 |8 (actor A& parrot MPIARG B , BT 5] 8w
JEFPEIANEE, A aFELEE#, (parrot (voltage=1000) WARL) . — 5[ #OAR AT 2 Ui
B, TR R R il 1 485 451 7 -

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: function() got multiple values for argument 'a'

B2 HE < *name EAKE, EHI—{M dictionary (78, ¥R typesmapping), #% P& A
W EE X2 HOAMIBE TS 8. **name TJDABE *name 28 (F—/MiiNT4H) #AA&HH, *name #
W—Almple, % tuple 55— S BUAMMAMES [#L (*name WM BIAE **name FiT) . FlU0, 25K M
EFE AR K

def cheeseshop(kind, *arguments, **keywords):

print ("-- Do you have any", kind, "?")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])

4.7. RNTREXTEE 23
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AT AR AR B -

cheeseshop ("Limburger", "It's very runny, sir.",
"It's really very, VERY runny, sir.",
shopkeeper="Michael Palin",
client="John Cleese",
sketch="Cheese Shop Sketch")

o AR AN

—-— Do you have any Limburger ?

-—— I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.
shopkeeper : Michael Palin

client : John Cleese

sketch : Cheese Shop Sketch

TERL, BRI | Sy i £ M B ] g IR AR B A NE e e s — 2

4.7.3 BHEE

FETRENGE], 5| ORE DAL sl WY e DA B 6 7 (8 45 Python pR. (E) T ARG T RETIE BO8AE , BRI S 1 9
W EE T 0SB, sk, PEEE AR AERRAER, e = H 2% 0E, A EEE Y, 2
e 0 B P

PR 3UE FE T RE MDA T R

def f(posl, pos2, /, pos_or_kwd, *, kwdl, kwd2):

| Positional or keyword
| - Keyword only
—-— Positional only

/A SRR . LU B, R RS MR R KU S R (BRI R
T BT . BST 2 H REI 4 2 8 (named parameters) .

(B RIS | 8 (Positional-or-Keyword Arguments)

AR CGEFRPORBENT /A~ R, 5O A (o7 ] o A A i

{EPR{IE 28 (Positional-Only Parameters)

W BE PR —SE e, R ST MR EME R E . ASHEERE B, BMRIEFRELZ, HiE
SESUORNRE T B R . (RO B2 M TE / (RHE)) 2. / FVRTE SR b4 B (3 PR AL S 2
B AR R ERPES /, WREG SR E S

/ BRSO AR B KM 55 BUE R M 42 F S 8L

Py Chapter 4. FAT RS
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{ZPRFA# 55|28 (Keyword-Only Arguments)

FHEZ WA EME R M 58 T, KIS B AR 75 | R, e [ R P SR — R IR M 58 5 2
Gl

R EH
A A A e E SRR, TR /M - RTER:

>>> def standard_arg(arg):
print (arg)

>>> def pos_only_arg(arg, /):
print (arg)

>>> def kwd_only_arg(*, argqg):
print (arg)

>>> def combined_example (pos_only, /, standard, *, kwd_only):
print (pos_only, standard, kwd_only)

MK EF standard_arg RRMBATIIER, BTy XEAEATRRE, A7 DARE (7 2ol B g
TEET |

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

5 AR pos_only_arg WRUESRTA /, HNILEREEHN A ESH:

>>> pos_only_arg(l)
1

>>> pos_only_arg(arg=1)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: pos_only_arg() got some positional-only arguments passed as keyword.
—arguments: 'arg'

Bl R kwd_only_args BRzUESRER * FIHEREHE T 5%

>>> kwd_only_arg(3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: kwd_only_arg() takes 0 positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3

R e AAE ] —H s A S, i T A =y 2

>>> combined_example (1, 2, 3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () takes 2 positional arguments but 3 were given

>>> combined_example (1, 2, kwd_only=3)
12 3

Q)
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R E—F)
>>> combined_example (1, standard=2, kwd_only=3)
12 3
>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () got some positional-only arguments passed as keyword.
—arguments: 'pos_only'

e, WEEMEAEE, W *rkuds [ name HEE, THESERIE S| M name (A FI7EME:

def foo(name, **kwds):
return 'name' in kwds

W2 R AN T RER True, WEB#T 'name' JKig @A TEAH—MS M. Hln:

>>> foo (1, **{'name': 2})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'
>>>

B/ (EERAES W) 42, SATAT . RsUESRE FLaF name FARGES L, M 'name ' ] DL
ik SEeelE  GRibE X

def foo(name, /, **kwds):

return 'name' in kwds
>>> foo(l, **{'name': 2})
True

[EVIRRE], (ERRAL B2 M A R ALE **kwds R, MIAEILEBSE.

[E1EA
0 091 AR 8 22 T DA % e X 9 -

def f (posl, pos2, /, pos_or_kwd, *, kwdl, kwd2):

(I -

o WERAHEG AN SR, SHERAIE . 32 WA REA TR aeny, A A s
ARk I A HES N, 55 IR 1) (o 2 O R B iy, s Al U

s W2UATAER, DVIRENL R #RUE SR E S B, SO IR A B 2 MO | S (R ey
A OLELE, A 1 R B

o BRI (AP, (EHERRAIE, PART LRSS R R8s oiRr i A APT i Hh B A T
4.7.4 {EE5|81%51% (Arbitrary Argument Lists)

%, AREONE H IR, 2R RSP RE, FTAMF R E S EE NG 8. B2y Sargi kit —
il tuple 1 (£ Tuples 5=/3- %) (Sequences)) . FEN] SHURRYT 82w, 7 REA 8 ok 2 5@ 5| 9

def write_multiple_items (file, separator, *args):
file.write (separator.join(args))

Normally, these variadic arguments will be last in the list of formal parameters, because they scoop up all remaining
input arguments that are passed to the function. Any formal parameters which occur after the *args parameter are
’keyword-only’ arguments, meaning that they can only be used as keywords rather than positional arguments.
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>>> def concat (*args, sep="/"):
return sep.join (args)

>>> concat ("earth", "mars", "venus")
'earth/mars/venus'

>>> concat ("earth", "mars", "venus", sep=".")
'earth.mars.venus'

4.7.5 FEES|8%IR (Unpacking Argument Lists)

W | B 2 ARAAE— 1 list 5 tuple (B, {RE) 73 2 — (8 75 2B [V 5 | ot sk X, i 25 e P ey
THEEREG A . B, @ range O p&sERAS B start Rl stop 5190 W02RTE 265 | O 243 B,
RSAERF I e X, )~ S35 THES S 0E list 51 tuple HRAfFRAfRHE 2K :

>>> list (range (3, 6)) # normal call with separate arguments

[3, 4, 5]

>>> args = [3, 6]

>>> list (range (*args)) # call with arguments unpacked from a list
[3, 4, 5]

[ bicHL, dictionary () WTRAM ** B MHE B 8 55 | 4

>>> def parrot (voltage, state='a stiff', action='voom'):

print ("-- This parrot wouldn't", action, end=' ")
print ("if you put", voltage, "volts through it.", end=' ")
print ("E's", state, "!")
>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}

>>> parrot (**d)
—— This parrot wouldn't VOOM if you put four million volts through it. E's bleedin
— "' demised !

4.7.6 Lambda Z&EX

lambda ST AR BN/ NSES K. lambda a, b: a+b =GR IS #U¥ M. Lambda pFal
Al MEA F5 R By . EREE L, MR e ReE e E R, FREE L, el —ERE
1 bR 20 FR A REVEME (syntactic sugar). EEELR R UE FE— 4K, lambda pf =] DAL & B VR 5]
S

>>> def make_incrementor (n) :
return lambda x: x + n

>>> f = make_incrementor (42)
>>> £(0)

42

>>> f (1)

43

LTG5 ) lambda SR RME T — 8 K30 55 SN VA @ R — R/ R U1 [

>>> pairs = [(1, 'one'), (2, 'two'), (3, 'three'), (4, 'four')]
>>> pairs.sort (key=lambda pair: pair[1l])

>>> pairs

[(4, '"four'), (1, 'one'), (3, 'three'), (2, 'two')]

4.7. RNTREXTEE 27




Python Tutorial, [ 3.9.10

4.7.7 X {45 & (Documentation Strings)

PATF 72 B A R SBR[ A R i

S ATHEb R BB W B i R . [EVRRRREIR, N MEAE S5 [E W] b i oy 17 i1 22 A g 24 [,
ﬁ,ﬁ\ﬁlﬁ“ﬁﬁf PARERIRAE H i (B AER% 24 AR G2 — A s GE R Ba ) . & AT AR ik
Bﬁaﬁ ) [/y\/ﬂ%ﬁmﬂ% °

AT EREIZATRE, S T ATIEEZE 17, TERRE DR R B AR S Bl . R T AT & — 2 B
%, TR PER RIS BV AR

Python I (parser) A 2k Python ' 24T A AR HE, Ak, HEPREINSCOF ) T RETEALSERG L 5R
e SEIEERE R DA NS AR AT S AT TR R SO R R
CRRESE—ATRAHE, RIEVE @ B ep i BB | SRR, AR E 7 SO ELR BTSSR 4%,
AT BRI AR [ ] MEATIne kbR, BRI LA B E AR Ry, R
HHBL T, EATH MEIE A T OUA R AR . SRR b % (EREEZER), B AT

JCRERAEE

R 2 A TEI T Y — (A -

>>> def my_function():
"""Do nothing, but document it.

No, really, it doesn't do anything.
mrrnn
pass

>>> print (my_function. doc )
Do nothing, but document it.

No, really, it doesn't do anything.

4.7.8 FHX (/38 (Function Annotations)

PR CERE 2R T B (metadata) &EHR, A F el Y AE (82 &HeE R PEP
3107 1 PEP 484) ,

[EJ# DA dictionary (Ft) fBAAFHMAEMR A __annotations_ J@tkrdr, HA @8R EFHAD
. SWEREN &S 2ORTES WA R —AE 5%, B 9RRm i — S ERRER ER . Wl
[EVRERY E 767 U RTES MR def BUAXS R B SEH M, H—M —> SCrEE—MER. T
BIERE T — 285 | S, — R, ARl A -

>>> def f(ham: str, eggs: str = 'eggs') -> str:
print ("Annotations:", f£.__annotations_ )
print ("Arguments:", ham, eggs)
return ham + ' and ' + eggs

>>> f('spam')

Annotations: {'ham': <class 'str'>, 'return': <class 'str'>, 'eggs': <class 'str'>}
Arguments: spam eggs

'spam and eggs'
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4.8 [iZ=dh: =B A (Coding Style)

BACARRII 2R 4= . S EIRERY Python 25X, JRpRGTa— T % 451k AT o REUGE S AR A 19 ¢
ABER (SR HELE), s Xw), ma L rksC A s BT, A AR E S R X
M7k a2 — MG 205, Tl 4 IR A i A e 23 A R K P B B

#J74 Python, RZWHYHEHILIE PEP 8 FIBGUIERT: EMEATR AT HGURE T LEH . &M
Python Bt H A ERZ AL MRS IR 8 L2 R% R M i i gk -

o U A AHE, AEH tab B

4 Rzsi R /NGEHE (B R EERE) ARaiE (5 EH) 2 MPTE T . Tab ik
TRAL, sl EH .

o 7, AR 79 5.
ﬁ‘ﬁ‘%%ﬁﬂ%d\%ﬁﬂ‘%&ﬂ’]@ﬁi%ﬁ@lm, AT DATEBK T o EHE ) 2 (A U A 2
o HZ TR class (EED) , K ok RE IR A FE RS .
. ﬁn%TU\, HEE R 1T
o fHEHTE.
s HETHIR. EREREMNEE, (AEEEMEREEMN: a = £(1, 2) + g(3, 4).

* Class FlpR W 24 b 250 18, 4 class A} UpperCamelCase (BElEXI/NE), @i
PR HE method | lowercase_with_underscores (/NENKE)). k& self YEE method 45
—{H5 | %4 FE (B class #l method, #4717, class).

o RIS E T R BRI, RE IR A5 . Python FHE¢ UTF-8 i # %@ 1y ASCIL,
AT AR L& RS .

. I_H‘%ﬂﬁ N [l o 0 A (e A RS 4 T RE M BT HA, AN A i 44 IR Tl ASCIL 57

4.8. &= : 12X EE (Coding Style) 29
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CHAPTER D

EREE

A B SR AR N SR E AR R SR P AN L, (L EUI A — SRR [ e i ik -«

51 E—LTHE List (831)

List (8p51)) B ERAE, BAEZHRIERN . TS TG R list 9 £F) method:

list.append (x)
AF— MR BT E N E] list i R, SFFR allen(a) ] = [x],

list.extend (iterable)

4 iterable (RJEICH) 23 list 2. 2[Fid allen(a):] = iterable,

list.insert (i, x)
HE—EIE H A AR list P ERNE . 5 [ #EHE AR R TR RSIME, FrPAa.insert (0,
x) EAHALE list 5\, M a.insert (len(a), x) HIFHER a.append (x) .

list.remove (Xx)

(EI List oo — R EAE x (9IC3 . # list PRILCR N @8 valueError,

list.pop ([i])
FoRR List a2 ERIEE , EREEE. GREHREMNE, a.pop () MG list P EREE
EE e, (F i JHEN IR EE RSN, ERREREZE O EWmA T FE5. R
& H7E Python pR B 2% 88 R RIE PR )

list.clear ()

[EIf: list FRTHIEH . BN del al:],

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

] {5 List P — MR B SF 7 x I H 2 RGIME (BRI RT) o # list PRI E, IS

ValueError $3%.

51 % start Rl end (17 FIRAE slice FnikiAllA], 1% 5B/ 00E Wi 85 | R ELE list HAFER T
B HEEENR, BIEERTMER R list BIBREEBAMRIAL, AL start BRIATE .

list.count (x)

[l {5 x 7 List A iy HH B A UK B

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

6 ist PRI EHDT . (FTREHB I BOREF TR B ET, #52% sorted () T4 MIRRE)
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list.reverse ()

st Yist R I H TR IE) Y S AR

list.copy ()
(] {8 BEEE] (shallow copy) fr list. SF[EA al:].

PATR S — R 61 2 7 2 list P17 ik il 1

>>> fruits = ['orange', 'apple', 'pear', 'banana', 'kiwi', 'apple', 'banana']
>>> 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',6 'grape']
>>> fruits.sort ()

>>> fruits

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

'pear’

PRATREE R H]— 260k, B2 insert. remove (¥ /2 sort, [EIEMTEIHMIE(E, L, Al
PTHELH None' . &2 JI Y Python H BT ny 8 EORHAE MY Rty o

FHMETTREWR B, AR PTA SRR ABHERF B . B, [None, 'hello', 10] miAHIHE
7, PIERMOAN GBS R LU, 1T None ASBREEH A ZUEI e . A7 Se B EURASHREVG #i e Fetitt 2 ik
ANIEFF, BN, 3+43 < 5+73 iR MR .

5.1.1 §% List {g[F) Stack (i#[F]) {EH

List fy #8107 45 (A5 & A3 il BE AT DA ACEEAE stack (ME(ED) o Stack [El—{R2E5F fef i A TG S5 Fe gl o]
(FHESEH, last-in, first-out™) BLHII RS . PRI DAGE I J7 ¥k append () i — 181 JE H 8 EE Y T
J& o MR T pop O HAARERT A LIS HEE R B E . $40m 5

>>> stack = [3, 4, 5]
>>> stack.append(6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop ()

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

>>> stack.pop ()

>>> stack
[3, 4]

UMb 7 T DA ] (S48 B AR (), SB MK AL RT method FRHE, B4 d->insert ("a") —>remove ("b") —>sort () ;.
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5.1.2 4% List {E[F] Queue (%) &

FA LT LA list HAE queve ([E5)) (6, RPdRiem ATCRRIEHME (Jeisei, “first-in, first-out”)
WRORLGERE. R, list fESE TR G 7 X R AR 2 . (] append Fl pop A AFIEH i U R
P, M insert Ml pop AAHAFBUL BHuGHTREN (HEHATRAF LIRS —15) .

WEREFAE queve, R collections.deque, HAGEEHT MUY (ETH R W s AFIECH . B4

>>> from collections import deque

>>> 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 List Comprehensions (H3|{F4&EH)

List comprehension ( #3815 A8 58 ) AR T DA i 3R J5 3 A 722 Listo e A% B ) e S A— (1 7 1) B¢ iterable
(PTEWCIPE) , A — R O R A S ARLE S Y 4 R R AR tist, sUR A —@ T)rs), Hig—
A TCER B9 2 — AR 1Rl

RO, Bz ald M [FJ5 listd:

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

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

HEESAE (RER) —mEs <, HERRSTREIRLE. RO UEREA:F 75 5 m A
JRATA side effects (FIFEH]) :

squares = list (map(lambda x: x**2, range(10)))

i B AR S Y -

squares = [x**2 for x in range (10)]

T B R 5

—{# list comprehension FALAL, E7E—¥ HHEHEE], A expression (GEH ). —ff for Fh).
BB M LM for 8 1f FA). SR MHn list, FIEZERER for Ml if FAIFEET, ¥l
TEE R RAE &S S . BN, 55 W list comprehension 414 T Wi{W list FP4% AHEIR JCZ

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

T E LA A -

>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x !=vy:
combs.append ( (x, y))

(T IHED
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(e )

>>> combs
[, 3, 1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

TER for A1 i £ 5T W BARA BN IE T 2 AHIF Y .
A2 expression s —1 tuple (BIAN_ETE BT HE (x, v) ), EMHMN EFER:

>>> vec = [-4, -2, 0, 2, 4]
>>> # 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
>>> [abs(x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' Dbanana', ' 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, 1), (2, 4), (3, 9), (4, 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], [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
(1, 2, 3, 4, 5, 6, 7, 8, 9]

List comprehensions 7] DA 45 [F)3 1) expression Fl 5L R AT R -

>>> from math import pi
>>> [str(round(pi, 1)) for i in range(l, 6)]
[*3.1", '3.14', '3.142', '3.1416', '3.14159"']

5.1.4 H}XAY List Comprehensions

1 list comprehesion B TERY expression 1] DA AT FEZ A expression, 4% -5 —1/ list comprehension,
F GV Fon 3x4 FER#G], M list (257 3 (MR AEE 4 /) list

>>> matrix = [
(1, 2, 3, 41,
[5, 6, 7, 81,
[9, 10, 11, 121,

A" Tist comprehesion i 646 B 750157 e -

>>> [[row[i] for row in matrix] for i in range(4)]
rry, 5, 91, 12, e, 101, 3, 7, 111, (4, 8, 12]]

AR b — i SR, LR list comprehension EKIRAZ IR for FRECHORME, BrAE 6113k
SFHA:
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>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])

>>> transposed
tts, s, 91, [z, 6, 101, (3, 7, 111, [4, 8, 12]]

111 B AE — B ) -

>>> transposed = []
>>> for i in range(4):
# the following 3 lines implement the nested listcomp
transposed_row = []
for row in matrix:
transposed_row.append (row([i])
transposed.append (transposed_row)

>>> transposed
tts, s, 91, (2, 6, 101, (3, 7, 111, [4, 8, 12]]

TEEESE A b, FRME A B pR =X (built-in functions) T A & [FV4E ) i AR s il koA =X . 8 35 )+
Ho, B zip O UG ER A ROE:

>>> list (zip(*matrix))
[, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

BB Z A, 52| %8 & (Unpacking Argument Lists)

5.2 del BRiAR

A 7T AR R 5 A2 (EAREIRR list F9IEE - del BIASL, & pop () method [l —{E{E A
6], del BUAZTT A ACEIR Tist vy Fr Bral 8 i 2 el list (FRAM.Z Bi#s i F5 IR —(H 2311 list 4348 [ER
T B SEGE ) o il -

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del a[0]
>>> a

[1, 66.25, 333, 333, 1234.5]
>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

L]

del L A] A ARIEb e i 5 8

>>> del a

Elfg2 1%, ¥ a 2 WS meh R (20— X HRIRE e 20l ) « TS5 1 A 2 0 2 B i
del fyHAth .
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5.3 Tuples F1/F%1 (Sequences)

A 2 list A1 Hp (string) A #F2 L REMFEE, 1R2K5#4F (indexing) LA KA 7 #:4 (slicing) . A2
F 3 ERDREL P M B T (752 7% typesseq). H1f Python EFFE S PR, RACT AEE & A L
MRy P IR . BEE BN T — AR I R mple,

— 1 tuple 5 by (R PR IS BE I R AL, i -

>>> t = 12345, 54321, 'hello!'
>>> t[0]

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

.u=1%t, (1, 2, 3, 4, 5)
>>> 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:

.ovo= ([1, 2, 31, [3, 2, 11)
>>> v
(ry, 2z, 31, (3, 2, 1])

WMEFRMER R, B wple 4802 AFEIR M, WILERA) tuple A BERE IEAERY) H 3% (interpret); i
T AR ARG SR A B B SCE AR, BESRTE SRR AR B e b B R (Bt tuple j2—
Tﬁlﬁﬁj)ilﬁ@fii%:ﬁ%*%ﬁﬁ) o IR VLS tuple W (EDE H R AT, (LT DA S A8y (2
4 list) ) tuple.

i #% tuple Al list e AARKEALL, (EL2 A" % FIAE A IR A IS [EJ SR /) H ) o tuple J&immuiable (8] %
1), AR GRS, ET4EHIFM# (unpacking) (FE2 %A% EL) 35 (indexing) FAFHL
(BEAEMH namedtuples WREERS H B (attribute) 5RAFHL) o List f@mutable (RI5E(Y)), HITE@H
S AV L AT 3 ph [ 4R Tist AAFHL

— AR ER R, B AIE S 0 A= L HIEH 1) wple: Fhvk L@ LM LEm B k. 20
tuple 5 i — 23R 9EACH S —EIHH (1Y tuple K& —EE N E—EIZBEACRIEE O 3E 98 —E B
—MEHEAERAER). B, HEaE. fl:

>>> empty = ()
>>> singleton = 'hello', # <-— note trailing comma
>>> len (empty)

0

>>> len(singleton)

1

>>> singleton

('hello',)

BoAst = 12345, 54321, 'hello!' 21 mple packing {IFil¥-: 12345, 54321 fl 'hello!"
—ERE: tple [El. S #fEH AT RA:

>>> x, y, z = t

iE A 2 F AT F SRR (sequence unpacking) , WIS FITEAE AT AR 9 B TH o JPHIFIREOR SF5R
JE I S B R SR S A B P P I OCR BRI . YRR, ZEASIRM A 2 wple packing 1/¥-51
PG A -
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5.4 4 (Sets)

Python #0408 T — MBI ser (4EA) MIERHEEL. —Mf set @My HEFEERITE. FEAMGEH
LS T BRI BR EECR . Set Y SORIAE . AcMk . M E R AFHURER

KIEHREL set () RAERTT DA AR AN set, R ZAIE MW set, RUEMH set () MAZ {1}
&35 Al @M 231 dictionary, —REFRAMIEAE T —Hi il i &R .

i (i 5 L Fr) 3 -

>>> basket = {'apple', 'orange', 'apple', 'pear', 'orange', 'banana'}

>>> 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')
>>> 3 # unique letters in a
{'a r 'b! l¢] da'}
>>> a - b # letters in a but not in b
{'r', 'd', 'b'}
>>> a | b # letters in a or b or both
{Va', Vc', ’rV, ’dV, lb’, lm’, 'Z', lll}
>>> a & b # letters in both a and b
_{'al lcl}
>>> g ~ b # letters in a or b but not both

Fllist comprehensions $8{bl, W4 set comprehensions (A 4FAIER):

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
{Vrl, le}

5.5 =8 (Dictionary)

N 1 ) Python [FIg & RHAL(E dictionary (752% typesmapping) . Dictionary 45 Wi FEE] [ B T
8 | (associative memories) ¥ [ BHIH[H% | (associative arrays), AN 751 & Hhy — 18 & [ [E)1) B 1 %
5], dictionary y& 14 (key) RHERT], SV PSRN RTS8 (KRR, FERAIBEEA T DA VEdE . Tuple th
AT PAEAESE, anS A RS A SR #E el tuple; A —{W tuple FLER Sk M EEHL S AR MV WY, E
N REE G . VREEVE AT A list 5 16 list AT PAKE FH & 5[ 45Uk (index assignment), ] 5k (slice
assignment) 5 214 append () Fl extend () % method H{1&EK .

HB% dictionary fie i (177 FOR L B AESE — AL 1A (key: value pair) [ set, HrH#A7E[R]—{H dictionary
W — I o — B RAF BT AT A 25 AY dictionary: {3 3 bR 0 B A SR 3 B R
FEGEH AT AL 7 M ) A ) . 0 ) Bt S R A

Dictionary =% f1ty # E [E3E ey 92 2 fif A7 — 18 (L [E) L T80 ey s R (. R mT AR dle ) SRIEIBR G
o WERBAC R BT, %R I E G 3 T AR S 6 1 A
¥f dictionary fi ] 1ist (d) @158 —M@W ST A MR list, HHZIEFERRARRIEY . (FE%
o7, W sorted (d) BRI . WPRASHERE —Hi 2 & C AR b, AT BET in.

& W5 F—11 dictionary ) fit] B & {31 :
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>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

{"jack': 4098, 'sape': 4139, 'guido': 4127}
>>> tel['jack']

4098

>>> del tel['sape']
>>> tel['irv'] = 4127
>>> tel

{'"jack': 4098, 'guido': 4127, 'irv': 4127}
>>> list (tel)

["jack', 'guido', 'irv']

>>> sorted(tel)

['guido', 'irv', 'jack']

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () AT ECHEGEIE— 3 P51 A EE dictionary:

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1)
{'sape': 4139, 'guido': 4127, 'Jack': 4098}

IAb, dict comprehensions 8, 7] DAIZ 18 AT 72 i B Ad 38 52 2 S A ¢ dictionary ¢

>>> {x: x**2 for x in (2, 4, 6)}
{2: 4, 4: 16, 6: 36}

W B TR R BT B 5 | 8 (keyword arguments) A7 IRF @ (ViR -

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

5.6 [F/E#I5

¥} dictionary fEEIREIRE , 4 DA H S IERGE T DARE R BT items () method 2C[] RS IS

>>> knights = {'gallahad': 'the pure', 'robin': 'the brave'}
>>> for k, v in knights.items{():
print (k, wv)

gallahad the pure
robin the brave

WP IIEERE R, (EZRT) S HEEE T AR enumerate () pURIREHS :

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

0 tic

1 tac

2 toe

A A DA_E R PRI, AT AR ARG O SR zip () iR

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for g, a in zip(questions, answers):

QS
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(R L —5)

print ('What is your ? It is .'.format (g, 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.

T FPIE R ERE, EeR I IEm RS, HEHMA reversed () M

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

= w 0 J w0 -

BN E)FIIEHT , (] sorted () RsCEE B — B ASHEF @AY list | (EAEr s A Y 751

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for i in sorted(basket):
print (1)
apple
apple
banana
orange
orange
pear

EFESHH set () WTEBREEDCE. BFEHHH sorted () Sk set (), HIEZ¥&BHTFRIEEE
TR K EIRE 4 ik

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

orange
pear

A7 RF A AR DAL Ao s ) — {1 list, (ELR, SE AN (EB Y list € S B .22 4

>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan (value) :
filtered_data.append(value)

>>> filtered_data
[56.2, 51.7, 55.3, 52.5, 47.8]
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5.7 E®E AT #R{&4¥ (Condition)

(EAE while FI i £ BOAKAYGECE AT A SAEATER T, A HA HEGEST T (comparisons) .

HEGER T in fll not in A EEEAAE ML) R—MFIH . HE T is fnot is KW
TE A e A R A IR 11 45 5 BEAAH 1] HAR R B e 3T

HBGEFE W DA A8 . B, a < b == c Pt a ZE/MR b Ml b ZHAER c.

FL I A ] DASE A AGE A T and fil or, H—8 FUBGEBA G EE R (BT A ARGER ) nrpiin L
not AT . Jo Ll T e e b LR A%, Hoh, not MEIEERS, or MMEBJLERAL,
It A and not B or CZ[[|jt (A and (not B)) or C. —UNHH, FEPEATDAFAERALAAE 2
HIAL Y -

HMIER T and Fl or WBARENE 3 (short-circuir) ST G HG B /2 BAEA ST, B4 AL B
RFRNAEAGEE. pln, #aflcEEMEBEMR, A and B and CEREANGHITE C. HERLS
SR — AR AE T AR TARELIRY , AR i1 Il A E e 4 R (A 5 B

{1 L B A A AR S S S R R IR AR — (S O T ARG . B

>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non_null = stringl or string2 or string3

>>> non_null

'Trondheim’

V£, Python 8 C 3R HA—HE, MEEFAEMEATIRIRL NI ELER T =, BEHRMGES 77 C
A N R — AR AT == e ERATmA =,

5.8 FIIFIEMBELRRB ZLLE

Fe 3\ 1 5l DASE A AA R BT A W P b e . T P il 11 521 3 X (lexicographical) NB)Y: ¥ 4G
PR E R ETI IR, e AR, R e R AR, AR —IH, DA, B8 H
JF5E A 5 . ARG A LB W JECAS B SO AH ] P 518, SR X e R (E g A 7. n2R
WA 20 BT A B T8 A2, B e i e 5 i R R A 5 1 o SR i — (20 2 25— T4, Bl
RIS 51 [ /N PP 9] o < B A i St I B 1 Unicode (A0 (code point) A ASHESF AIE) T T
PATR & LA R P A 2 A U

(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)

(1, 2, ('aa', 'ab')) < (1, 2, ('abc', 'a'), 4)

R, A < B> ARICBOR RSP P2 AR, FORYI A 5 10 LB k. B, IR AR
(AR AR E MR E, FTRA 0 4678 0.0, 545, GHHIE MG GBI —H TypeError £
A e P e — BT R HEY o
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=43 (Module)

ARG Python FrRBSEER LHUGEA, 2B (BB M0ESI ek, WL, Mg
PO HU R , Al Gl T i B A R B A28 Pt D%, DR R AEATE . e —
{AIEV A (scripn). HEERIELMRE R, (KT AE AT S 0 P AL AR S, SIS HORlr 436 . R TT R

G — 5 2 BT S R Ry i bRk, LA A T o X 1 B 31 A 6 2 P Ak ),

[E7 S 9%iE &, Python f—MEJ ikl UM EFOR AR T, EEEBBA T ERS TN EM. &
TEAR SEABIEIR 4 (module); B H ) TE 1T VAR import B FAUBEAL Y, BUR Y import 3 £ (main) KA (15
BRIEEAATHIEA, AR EEBECT, Fr s sk a) .

AL F L 7 Python JESERIRERINAE S, MBS REATM L oy, 7ERBAT, BN ARE (FFE
TFH) GRS name_ BUE. BN, HEE B SCT MRS GRHCP Al —E AL £ibo. py
g%, BT

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to n
a, b=20, 1
while a < n:
print (a, end=' ")
a, b =Db, atb
print ()

def fib2(n): # return Fibonacci series up to n
result = []
a, b=20, 1
while a < n:
result.append(a)
a, b =Db, atb
return result

BAEHEA Python BRI AT 454 import J& A4 :

>>> import fibo

BERGH fibo PR R4 EEWAE MR E D B HE8A fibo WAL, A
B4, AT AFEICRR X

>>> fibo.fib (1000)
0112358 13 21 34 55 89 144 233 377 610 987

Q)

43




Python Tutorial, [ 3.9.10

(R L —5)

>>> fibo.fib2 (100)

(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]
>>> fibo._ name_

'fibo'

UR BT IR G AP AR R 2, T DA HA G 28 e 0

>>> fib = fibo.fib
>>> fib (500)
0112 358 13 21 34 55 89 144 233 377

6.1 FRANTRHR

BT AL AT BRSO DA SR A e 5. E e BOAURMEEBH I L, EM R GE% — k9
import K A4 € AT, (AR EARAT, tEaHiTer).

TABAAE B C R AR, B E 0y ok X e s AL AL A AR B IR A AT BRI -
PR, ASSARL Y T DATEARREAEL Fp (o ) ot B, T A A0 988 R 25 ) 2 T 58 B A T D) 44 AT 5%
J3 5, ARARHGE B CAEMCHE, AT DA E (7 BT R A Al sd e, DARIS T R X BRI 5

7%, modname.itemname,

FE— S AT A import HAWMA . JEFTH R import BOAKMAERA (g KD, EAdR—Hk)
(i BB R EHE ), (REIEAT W 4k import (1 A5EAH 24 R AR JE RS AL A3 A 9

import BOAIUH 7 L RIL, WA E G2 M (E AR import (AL, E 1% import 2 JFBLALAYFTHER
SRR

>>> from fibo import fib, fib2
>>> fib (500)
0112358 13 21 34 55 89 144 233 377

i import Z R ARG, (HE 385% s U B M BAL 2 AR EDR Syl | A B AF o (I, w
Bl fibo RBESE).

WA MBI R, WA import AFIAH i F8I1 T A 44 7

>>> from fibo import *
>>> fib (500)
0112 358 13 21 34 55 89 144 233 377

S ET @ import AL A IO HR, BT UUIRE (L) BISRAR. KEHWE T, Python fit ik
ﬁﬁxk@mﬁ@m%,ﬁﬂ@@ﬁ%ﬁ¢mAT~@$ﬂ%zﬁ,Eaﬂ%%%T%%@a@%%m
F%.

SVER, MR RN S (A s A import * HOREYE, PRIEVES i A 28 SOAT S P e 25 L 5T
B2 R B & AT D P B TR, L FT DA 2.

WA AR I M B as, HI as Z AR RIS ELEAI B import AAHAREAE

>>> import fibo as fib
>>> fib.fib (500)
0112358 13 21 34 55 89 144 233 377

iE il import 73Ul import fibo PR LR2—HEiY, ME—m2EER BIAEE A £1b MIHBAL.
AEME ] £ rom Rt AT DA IR BRAY 7 SRS RAROCR |

VR R, RAUERMBR THEAT] 0 TRGR L e TR R Y R SRR, S A R A R AR AR IR R

44 Chapter 6. {&#l (Module)




Python Tutorial, [ 3.9.10

>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

iE): AR N, A B AL A B B A session WU Er g import — K. UL, A0SR A B TR
4, EUJA\/EEIE%%% i, R R AR e B N AL, FTDAGEH importlib.

reload (). ffllll: import importlib; importlib.reload(modulename).

6.1.1 IEEHE EEDARBIT

H I AR [E)73#4 T Python FAH IR -

’python fibo.py <arguments>

anfEl i A import $84>, ARALHFEER M S T, H _name_ @EX(EI"__main_ ", j
AERLAH A A AN DA Al -

i
2l
=
S
[
&

if _ name_ == "_ main___
import sys
fib(int (sys.argv[1]))

%T%%ﬁ%ﬁﬂﬂﬁ@ﬁ%ﬂ%%ﬂﬁmmm%ﬁm,ﬁﬂﬂﬁmM®ﬁéﬂ%ﬁﬁ%R@E§ﬁ@
e [ HEERE, e

$ python fibo.py 50
0112 358 13 21 34

SR B 24 import (1, JI % BORE U AN S BpA T :

>>> import fibo
>>>

a_lﬁﬁ) 2 M ARESE SR B (A s R E 1 AT IIRCE PRy, AEIA R 84T
|

o

6.1.2 {RIEMBFIEE

Import —{H A [E) spam MR, M H e GRS AAEA M EREA, GURLAT], BTG
W sys.path iR EERGE 2, B —AE spam. py AR, sys.path fEELE(E B
AEA TR :

o B BB ERT RIS (ANRAE SRR, HIRHE g Ri) .
* PYTHONPATH (—j#iHiFl shell 858 PATH H5EVEAH R &R 4470 ) .
o HLZAEAHBIMTERE (FREGI GRS site-packages B, BEH site HAANEH).

M) FESCRATIRHAT (symlink) AR RS H, W AR R IrE RO TR BT 94 2 12 A it
. EFZ, WaRFRmAT i ekl e EIEA R E BT R A

bz 4%, Python FesUAI MBI sys . pathe AT HEIAR Y BT7E BB e @ 7E 18 SRR A B ER, 7EARIE
PRI AL 2 1. B AR BRI P EIA GBI, A2 R 2 ORI AR R A AR AL B
A EEBeE B E, SHER M. W2 R a DR E 2 .
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6.1.3 [#:E | Python {Ex

(BT i e ABLAL A B, Python 14 45 (AR AL Y A s AR B 774 __pycache_ &R, Em4E
moduuLe . version. pyc. IE] version S5 AN 4455 1144 WIS 45 Python HO A
5. 4N, #F CPython 3.3 41, spam.py [ 4 22 i A 9 & #¢£F) __pycache_ /spam.cpython-33.pyc,
WA 24 T R AT DAGEE SIE [ S [R) AR B S s AR AEL R Python AN [ B[] IRE LA
Python M8 JF IR S ARG O H I, A e A & Sl M FR ZEE fr dhiis . B — e B EmiEt.
FiAN, G E AL AT G, BN F 2R RS VESE R 2 B o] DA 1) — R XL
Python 7E W5 [E] N AR R (cache). BT, ‘B4R B0 4 i ELAS AT ELIEAE i & F A R AL G 45
o B, WR