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CHAPTER 1

BEK

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

W FFR AT AR T 3 28 4T 75 177 %5 1 Unix shell [EJ4<5 % Windows LR gL, {H shell [EIA= 558 £ i % B)
TR E B SCFEZS, AN A 2 AR sk E S, . AR PT DAIEJSL S {1 C/C++/Java F2C, (HAEIE R 5E Y
R TR AR R A BB RE R . AHBIM S, Python S E A A, [FIGE7E Windows, Mac OSX. Unix /E¥
& AT, HAEE PR E IR oe AR

Python R[I# 7 it 2 (i B BT B iR RE 5 . B4R ML shell (EAR . VR S 2 kiR X L B B 2 ) 5
. 77, Python 24kt C W E SRt A. FHEIR C, Python fEE-—{H [4EH m B iR =Uak
FU, B T R R R E R v i B i g, RENE L6 2 R RN RLE), Python 38 1 ARE)LL
Mg(Eﬁ%Pm)%%ﬁ%%%ﬁﬁio§¢ﬁﬁzgﬁ¢,ﬁ%%ﬁm%@ﬁ%ﬁﬁmﬁg%ﬁﬁ
BHH o

Python AFFIRIEFEA DI EF 2 AL (module) [V " 5 7838 ] 22 HoAth Python #25Xrfr. Python {4 17—
AR KA EIESAL, M REMEIRFER B - sl B M 1E— BRI SR Python FEsi G, A
LORTAHAR AL T AR ER VO, RN socket (IIRE, H AL T Tk SEEJE /1 T A (GUI toolkit) 7
T -

Python 2 H B A A S, HEATZAmREGEL,, AEEWRE R 2B P T BRI . B E S
FEHEE, P CREAR b ECBR R RE S P RE . B Se REN AR, B, — S A A B A B
e, B AR

Python e E M5 E1 5. ] Python FAERYREA R AL L C. C++. Java FAEMAE. 2 DA
A A

« Python 1 VMR EIAELE — Bk ] (statement) ARV A 401
Bl B DA HEE A T A 5
o TR A ORNE | 9

Python 2 =T # 7u0g - WIRAREr 5y C ResX, AREIZ IR 9 () ek >N sl AL B EL s d h R AR S 1. fiE
st e () 1 e PR 4 0L A T T 5 — S B G P 1, 2 3 Python 45 1) — S8 DA it 5CTB X (binary
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form) & AR (B AR A B P A B AU ) o A SRARABRE 2B BRIV &5 65, AR LT (U] DASEL Python
HARGEA R C R, EERZ MRt B Python B FE el MR E) MR 10RR S -

JEH—42, EHEEF & LA BBC BB #] (Monty Python’s Flying Circus) 4%, HCgfsc £EHHE. 7
[EI SRS | A i = BB E, B3 R ey miTE!

WRARBAE A ARG, R8T # Python WA, MEAERES WG GEHEMHE. T
i AR A SR, — BB, — B T2 A Python B e P T,

FENEE T, e e B . SR Fr R E AR, (AR B AR B
LRI

B R HCERE], M58 7 2 8647 Python REF B R GRS 24 (0. —BIbR 2 B A0 FR A
(expression) . [iA%] (statement) FIEEI(E (data type); 322 {2 (function) B4 (module); 1% &
il — L i [ 1 TR AN SMIR(E] (exception) S 2 F 2 FHH(E] (class).

4 Chapter 1. &gk



CHAPTER 2

i1 ] Python Hi# 4%

2.1 (B3N B

Python fEEREZSHE (M Les il B 2035k /usr/local /bin/python3.8; ¥ /usr/local/bin
TAAREY Unix 2048 R AR50 0T LB A DL R i 2R 83 E

’python3.8

RE[E)E) Python' . [HEVE s A2 H [ER 8 224880, HoAlr H [EHL @4 I REIMY: S5TARRTEMLAY Python
FEAEERBREHE, (Flf: /usr/local/python MR B EIERIEE. )

1E Windows L5 2445 M Microsoft Store 223 Python 2 Ji5, python3.8 My ¥Fal i, WBIRZEEE T
py.exe JaZli#%, VRFFATLAGEA] py fird. 2[4 setting-envvars T fiffHA = 5l Python (1) 77 = .

TE F PR A7 A —18 end-of-file %71 (#F Unix |[F] Control-D; ¥ Windows |'[F] Control-2z) &r{#ifg
e AR HIRE] (zero exit status) BERH . 1R FARRKHBEEEA R, WAl A AFES quit () BB E =
o

fRREAR AT A B D RELE SO GNU Readline R RGP ALFE AL A G, Py s A w255 . A
TS SCRAT AR R O Y SO TE U B Python 7RI A Control-P. HIRWTE] “IE” $R7R%,
SRR SZRE T AR TS RIS 2 Z X 47 Fo s 47 S8 TR KINBEEIO N R . ISR AR R A, B
el T AP, U SCRA TR R RE T RAR S 2 WA T MR A

2 {1 B 2 O RS 2R A% 2 Unix shell: QAR B BEIFIY E LA, 22— tty %%, & & B8 U s 74
Ly UNSLGEIT MU IR 1 42 (D)5 | Sk (6 stdin (A RS REZS, B s s i DA 3.

S MEBEERN X E python -c command [arg] ..., E&HITLE command [EIf54 (1),
FrEI N[ shell ) —c $EIH. Python [ 4§ 41 % 725 155 shell F 2| 9FrIRT o0, 85 2k H H5 | 5EE
command FIFLIR,

4 4 Python FLAH i Fl L ANEIA R —HE /7 (. & python —m module [arg] ... W] PAEAST module
BEALE AR HS , s [F] & 3 AT AL 0 52 3 1% — b A7

WEPAT - EE AR, AR g A B DA G R R A BB R e T A A —1.
JT A 464 P ) 2 BURREROAE using-on-general .
! ¥¢ Unix Hv, Python 3.x B i TR A DA python {EERATHAZAE, DABERELBLIA ) Python 2.x HATHS 2 E{E 58 .
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2.1.1 fES I

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 .

2.1.2 HEEX

TEZ S (tty) FAFFIITIEOmS, ROVURASRIZ1T7E K ZARX (interactive mode) . TEXF
ELWR ZRFHF (primary prompt) , FREA T 5484, BHEA=ZARTS (>>>) FoR; BEHA
I, Eom RERFA, BOAZEAR (L) SEARERENT, BEREmRIlfE e, A E
B BB, SRR B R

$ python3.8

Python 3.8 (default, Sep 16 2015, 09:25:04)

[GCC 4.8.2] on linux

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

EFZ AT DM BERE ST R R e O . BOIPRE), 1502 1 £ [Eid:

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

Be careful not to fall off!

ARG, 5 #i.
2.2 AR BEM s

2.2.1 JEIGHSHY = oC Al (encoding)

THi# Python JFUG A S 19 7 0 A W50 1) UTE-8. YEia (A s, it 5 b 2 Wl 75 A9 30 T DA [e] I 9 i
MTEFHRERE . E% (dentifier) K [EIfg T — BEAALERRIE R 0R b LA ASCI SoCfEER(E)% , dEd
2 BT portable FEA G TR MEF (Y. U R ZEIEMEHEDR A 570, G500 Atban 75 2 e[ RE sl 5= 0
UTF-8, [EJHHEAERUREE T IrA T oo 72

WA BN, ZAEIISCPE T AT, SCPFR % — AT 25 AR TR . TR R PR

’# —-*— coding: encoding —*-

FHorr encoding W] PASZ Python 24T & —Fh codecs.,
Hean, R A Windows-1252 4fith, ARAGIERD SO 2 -

’# —-*— coding: cpl252 —*-

|

KT — AT —FhBISME DL, IRBSPAUNIX “shebang” 47 FF3ko IXFFOLT , Hihd s Bt 2 575 3C
PRIVER —47. il

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

6 Chapter 2. {§ijij Python 14 3%7%
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[Elfi:

2.2, PR BlERESL 7
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CHAPTER 3

—fiHEE Python i 7

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
EAFEP R Z @O, EMMEESA @A, 7R EER. Python T1iE# (comments) th
hash #7C # BRI B BIRZATA R . EETDARERZATZ B, SR, SN2 R BaiG, (B BT
HrZ . hash “EICAE TR 2 IR E)— hash 750, PRIEIEVfE H 2 A AR E A AR 2T R € 9k Python fif 3,
TESRE FIRE A 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 F il S b1 ]
AERAGH A LT Python Ji74-. N ERMEDS B — WA >>> . (R IFAA)

3.1.1 4y (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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By (W2, 4. 20) [Eint 248, H5A/MEERGR (5.0, 1.6) [El float AL, M
TEZ AR BB B 3 2 Wer MR A 2 A

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 # result * 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

T {5 MU s i R E L B . R R A b E) & BR A - AR T AR 1 28 7L 44 R AH ] A A b
S AR 2 e TR RS RN A A A T

7T int Ml float, Python 323748 T HABM M AIAE, f0% Decimal Ml Fraction. Python ZREIfE T
PR (EJ#f (complex numbers), [EIffifH 5§ fil T B A 2 EHAH (B 3+55).

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

10 Chapter 3. —fil{l:1E XY Python fifj 4




Python Tutorial, 3}[F] 3.8.18

3.1.2 ‘4 (String)

%TQ%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&ﬁﬁ%%'@%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

FERE T A BT Hh— Ty R = s G 98 "y o JREEVTEHA
WALAT R, BT AZEE TR \ SIS AT fEA R BT
print (u " H\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ll)

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 T, RRRAFSRAT \n FERL (L L) N (L) SESRA A AR . ARE R EAO 25, G LR SER
RTGEHE (escape) " (HFZBREI \ '), RZINE.

3.1. {1t Python il STk "
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>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + '"ium'
'unununium’

A DA AR TR (string literal, BIRES |9 RATH ) s b B 2K

>>> '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. —fli{EIEXi% Python fififr
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HRAEEGEMEES, MERKEAEES. BMER T s[:1] + s[i:] KEFR s:

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

143 (slice indices) 7L MBI, A WeRIAR5| (HFBURLE 0, TIAWESS — 55| (HMFBURLAE
1 - ER B AL 7 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
'Ol’l'

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. 4t Python 3 i SEBE (8 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 =751 37 1% 5 2 f B AEIRIE [ v

f-strings {054 2R A0 FHH.

formatstrings A% str. format () FHIEAL (string formatting) 1) & 7M.

old-string-formatting 7t H3 (] & (/S T0IRE , A B0 AT (1 R AR UL, SEZ AR AR A 45 o
&R

3.1.3 List (:%1)

Python MR CREEI A7 R AUE], HIARALARIF AU, 3 T iR bR iy RUEIE) list, WT ARSI — 35
PAIESR RIS (R oo, Blitem), ®E{E/ #6982 . List IAEAARREKITR, (HEFE
SETTR A A AR R

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

FFArE (AR TN B sequence KAL) —FE, FIRMIFRTIFIYI A

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

1

>>> squares|[—1]

25

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

JIA UL RV EERIR 0] — AN & TR OCER IR . X TERAE DA T VI R E SR BB 10 — A~ %5 L

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

List ¥ 7% 413% & (concatenation) 2551 :

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

RIFRAFER Rimmutable, list Zmutable TUF), Bt list (AE)12 2 AT BEm -

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

PR ] DAYE list (I CE, B append () % i% (method) (FAE &F | 9L )5 E M (E)
) :

14 Chapter 3. —fli{EIEXi% Python fififr
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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]

WA DA% slice B(H, 1= RERCE List (A, HE& BIE2S 0 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', 'n', 'B', 'f', 'g'l

>>> # now remove them

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

>>> letters

['a', 'b', 'f', '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 PTGt i b

IR, TR AR Python ACEHILL 2 fm 2 WIETHER TAF. BN, FARTLAEDH 2% [T i I 751 -

>>> # 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. WITERR At i 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

(Elfi:

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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cHAPTER 4

TR T FRRARE 2 1l

B TRINIA 232 () while 1547, Python frtl & I HAE = i LR iR il iE 1), HUg a2k

41 if &%)

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

WA EANHEA elif w0, AR— ikl else ffir. KT elif elseifl 4HE, W1k
R ZWgEIE. A1 .. elif . elif L JFHIN ARV HAMIE S Y switch o case IR,

4.2 for i&h)

Python Wi for i) 544 C B Pascal Wt H 21 19AH BT A TH . Python FfY) for B BN A%
HERBE I TR (UN[R] Pascal), 2 45T H FE U RIS RE D (nfRl C©), i@ HT &
F?ﬁﬂiﬁﬁ%%ﬁ (BIF F ST, 2 H BT 5 e 17750 BT — 2 Bilan (tbabdese
IR

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

QS

17
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(R L —5)

cat 3
window 6
defenestrate 12

T [ [ — AR B B WOZ AR A A AU nT BEARMEAR A IE B RS 2R . J0%, F ELRAMGR 2 I B %4k
BRI B E RS

# 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 ()

IRARFEOR—EEIEE, SHE> range O BRI (. BRAIAE RS 22808

>>> 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
E‘Jf?ﬂ%ﬁ@ﬁ%’?ﬂ@%%[ﬁo 0] DA range f¢ HAB M E FHEL, sl S EARMMEE (HEPaE; &
K2 [ step) -

range (5, 10)
5 6, 7, 8, 9

range (0, 10, 3)
0, 3, 6, 9

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

SR, AEZ BT, i enumerate () RAMGHEE S E, FEREIEHT.

18 Chapter 4. ZRA [ fit iR disiil
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AR E B — 1 range HI &t B AT R0 -

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

TERZAEETR, di range O BIEMYCEAATEIE — list, HEEEEEASR. BR—EYATEIRE
RS g A P AR, A EIER S )PS0 list, AR 2.

FANIFREZFERS G Hyiterable, Wieid, EAMEAXFER HARK G eR BRI Z5H 301 28 AR B 2 1) 191 .
FIprfRfitrmiaRFeRt. HANCLFHE] for AR FE PG, 1252 nl AU 5 Y e 20—l

F& sum():

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

M JEFA TR 2 3 2R [0 A AR DA ST RO R SR s . )5, BV RSR G
—MRE T AR AT R R 5

>>> list (range (4))
(o, 1, 2, 3]

TEA AR B, AL 1ist O REZ4TY,

4.4 break fll continue &%), U] else T-H)

break Bk, WE CHEE, &I HRERAY for 8] while [FH.

TR EF V] RETH A else T4 ESFEMIFER T EAX SR (A for) SRR A MAE M IRME (A
while) BIHAT, (BEARSTEMEIAGE break HA A IERHINIT. PA N EREZLHWIEA S XN —
5

>>> 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 s W N« ¢« o o o« o o

(B8, ERIEMOERE. HETM: else BIXEIN for T, EHE it Blk.)

YRR —E M, else THIS try IFHHH) else TAIKILELZ T 1 HRFHHFEZETH): try
R else THAISIER AT, MIEHHH else THMSTERKA: break AT, AKX
try iIFMAIFHENEZELR, HSRE2ZH)9.

continue i, JRREN CHiE, #AE M EIE S ST N EER:

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

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

Q)

4.4. break fll continue 4], U RTEHPN else T4 19
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(R L —5)

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

4.5 pass ifih)

pass BIANATIEME M. ENTERRE LR R —MBUAMEA T EATEM B (R R . Bl

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

T A T S e — A e ] e ) (D -

>>> class MyEmptyClass:
pass

pass M5 —AN0] DA H B39 6 R AER S 5 H AR IV A — A BR B A A T AR G S AT, SRR
FEE R R 2R BT . pass 2P HL 2 0%

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

4.6 w3\ (function)

FRAM T DAz ST — {8 o AT A 2 = B — i

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

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

ST def WA—MHKNME & . EZRBHEFZ R AW AR ERERZ P28 AT 1T,
i AR B s b 2

— {1 R = 1 A BOR T DA — A Bl S EPZFRE R B R R B S, B doc-
string, ([} docstring E’Jfﬂiﬁﬁ 2 WIEIA S 6 B . ) A S T H AT A docstring 21K H B [EA4: [ 5§
ﬂgEﬂEﬁjﬁﬁF B BE A it B R LGB R EE Sofh . FE ARSI A docstring S EEFIER], MERZ
BN ERTEE

PREUE PATRFIA— T RBUR A RIS 8. YT, &b g 1922 SR AR 7 e
JRESFFE R ARG | S R RIS R ER, RERIMNZREEN RS R, AR RER

20 Chapter 4. JRA T fititRLr I
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o, BRIERNEAMRNIGTSE. HIt, &R RNINZREIRAS 5N REFE RN A (BRE
TFE global tEA]H E X4 R &, & 21E nonlocal i%’ﬂﬁjx“é)‘(ﬂ@%)%@%ﬁlé@&“i) . REEA
ATARES A

TEV R B 0L RS 8L (552) FIABIOM A B R &= JI, SES2 0 #Elamm ok
by (HR i IR 2T R 71 R IR ISR AE) o 24— B0E 53 sh—A RO, & hi% 0
BB R 2.

PREIE LG R TR 5 BREON A S HIAF 5 R AT X . RS 2% 44 PRI 4 1a] 6 52 1 51k
P E SRR, oA R AT 4 1) (7] — > BRESOO G2 9 T FH R 1 ) 77 R A

>>> fib

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

>>> f£(100)

0112358 13 21 34 55 89

WARAR R A B ERE S, IRATREAIRE £ib 2, T2 Ef2)T (procedure), PEIEEIEA Ml EAH.
FEELE, B return BIA, BIANE—WEEN RIEME. EMEE None (B2
EEE 44 5) . FEE RS BB None By, EHAGHEUR. IRAIASH print () REFE:

>>> fib (0)
>>> print (£fib(0))
None

AR B — (0 o 2 2 s List IS @ E AN, ERARAS:

>>> 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 = b, atb
return result

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

BRG] HoRHE T — 2B Python F5t::

* return HHMREA TR —ME. AFRIEXSHN return 21 None., REITEE
iEth%iElel None,

e result.append(a) BIARIEIY T —H list #1141 result method (7 i%). method [E] [t —
=, w4 HAE obj.methodname, HH oby [FEIEMEYLE (JRATE—FERX) , 1M
methodname [EJ#% method (4 4%, Bz EER. AROBEEMCIERFE A method, A
] B4 () method A DABEA — KR 4 R M7 AS €% Python JRIE . (VRAT LA class 3% H SR 1F5Y
[EJf1 method, %) jE[E] append () method fEFETE list #)1FH s B @A (B TCERTER list 1)
Ko BMAF TR result = result + [a], (BHEAREK.

Vg b, slsdat 28] MM R —ANEIFIEEE, F ARG R A G, IR 2K A S R P A ke A A A
e (EABIFIFRPHICR) .

4.6. = (function) 21
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4.7 e XN EZIEA

SRR BUE AR H SRR AT . X BV =FIE, ATRAL AR .

4.7.1 SECERIMY

A BB — DS EZ N SHERE —MEOAE. IXAERIEERREL, 7T DA B SO AR s i 2

BORA, e

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)

XA eREIAT LASE T LAR 5 2GR A

o HAHMWEMNSE: ask_ok('Do you really want to quit?')

o B —ANTERISE: ask_ok ('OK to overwrite the file

2, 2)

s HEAB T I AN ZSE ask_ok('OK to overwrite the file?', 2, 'Come on, only

yes or no!')
ARBIEENET in KT B A — P52 A 15 5AME.
BB A & Uit A2 hHEREUE LT3R, A

i =25

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

i =26
£()
24THI 5,

FREN: AMEA ST EFEMAEBAME TR (B4,
B W, R R A AT S SRR PR s B R SR

TFHPARKRZHEIN]) R

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

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

BT EI

[11]
1, 2]
ty, 2, 3]

AR AR A I B2 2 T0) SR, AR AT AR 5 X A e

22
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def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

4.7.2 X r S

WA DA HITE AN kwarg=value {425 24 R k. B0 iy ek

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, "!")

#Z AN HNSEL (voltage) M=AHIEMZSEL (state, action, Hltype). XA REAT LA
NI AR AT —Fh 7 R

parrot (1000)

parrot (voltage=1000)

parrot (voltage=1000000, action='VOOOOOM")
parrot (action="'VOOOOOM', wvoltage=1000000)
parrot('a million', 'bereft of life', '"jump')

positional argument
keyword argument
keyword arguments
keyword arguments
positional arguments
positional, 1 keyword

SN
oW NN R e

parrot ('a thousand', state='pushing up the daisies')

AELT T B R A e TE R

parrot ()

parrot (voltage=5.0, 'dead")
parrot (110, voltage=220)
parrot (actor="John Cleese')

required argument missing

non-keyword argument after a keyword argument
duplicate value for the same argument

unknown keyword argument

TEREH Y, XEFSEIIRNTE L ESE G . FIBR) G < BT SHN S R Z R H
—ASHICE (el actor AREEH parrot FIAMSED, ENMIIFHFAEE, XBaFEET®Ss
B, (il parrot (voltage=1000) HEHARN). AREXFFE— NS L URIRME. N2 — 4 AR
7 2 e F 451

>>> 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 keyword argument 'a'

BIFAE— AN **name )a—MESN, B F UL (2L typesmapping), HH a5k 15
EH LSRN K PSRN RTS8 X AS—MESN *name, Bl MEERT
SRS RIMALLESEI L ES R T —/DNE) AEH (‘name DT BAE **name
ZHl. ) BN, ARFA A E LA

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. wBoEXHEZIEX 23
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B AT MBI RE

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

BREXTH:

—-— 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

TERAT EV I 5 7 S 4500 WU ORAIE-5 T8 1 eR ESCRT B B e AT TR A 2 A P S

4.7.3 ¥

BOATEOL T, RS LT DU (B S0 B R KRBT S8 N TR AT EASATRCR,
FE%JJ‘E#FE’J’%&W%J\_%EEEﬁﬁXE’J XI5 A A A R RUE R AT 5 SRR AU L8 $%40L
B RET, SRR T

PRI R SR A ] AR X

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

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

FESXHL /1 * SRR o AR X O W R ] DA (eI TR S S AL i 4 i B (LR
PEEBCRHET, DARAURKE Y. XETRS IR hmaiES.

(DA SR
UAR R BOE SCPARBE / A0+, WS BT DA (67 B s 3% % B 7 1 B 4 R

L PRAL ¥ 5 8

TEIX HUA T AR B Z 40T, R TES A ARMC N URAE B . QPR IR B IES:, WA R
B, I HIRES AR R TEA (URMGEIES AL / (BRI 28, XA~ / Uk EZEE B
SRR ERS AL EES . WREHGE SOP A /, WEREAH R EEZS

TE / Z GBS AN 12 B R 2 F B AUREE T,

24 Chapter 4. PR A 1 figincRefasiil
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IR S8

AR SIRC N IR X 5T, HIEHRIES LA R TSR, NAES BRI IR
K F IS ZHE A~

FE Bl

TEH IEUA T /R B R BUE SOFFERITER / A1 * pric:

>>> 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)

85— REUE L standard_arg sefdd WHITE, XHE A 5 XA TR G, 5007 AR A7 Bt n] DA
Fie KB AR A

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

A RE pos_only_arg TERREUE ORI /, IREIUEENMEES.

>>> 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 an unexpected keyword argument 'arg'

B=A R kwd_only_args fEREUE Xl * SR KT S A

>>> 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

1M 85 Je — A WU ) — BRI SCHp B T A A = Al 1 5 X

>>> 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

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

Q)

4.7. wBoEXHEZIEX 25
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(R L —5)

123

>>> 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 an unexpected keyword argument 'pos_only'

R, WHERXRECE L, EMAESE name Fl **kwds Z[A| I FAAAE K T4 K name i 1] 527
A AR5

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

(AR A ELEER ] True, HGRET "'name' FfERRIERH—ES. Bl

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

B/ (RO ES D Wil REME], N E AV name AN ESE, MR "nane' fENRETS
LIULPS S

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

return 'name' in kwds
>>> foo (1, **{'name': 2})
True

B, RBIETE S PRI ATE **kwds HEHTTITA 22050 5

MG
JRRE B E 2R R ROE X i 24

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

fENTE S

o WRARA BEIE S 2B H POREATH, W ARG E RS . d TS BA SE R E
DAL 24 4R A B o R U T P SO0, R R R i — e EE S R K T 545
O

o BIRSAFRA EIRE S, WA E RS2 0] (R E0E SCE 5 P, 88 AR 1k il
TR AS LI CLER, W UR R TIES .

o XFTAPLEE, {80 F A BRA B T 20T LA 11T 2 4 B A S i o b o R IR R 1Y) APT A5 3
4.7.4 ILEWNSEHE

i, O E IR T AT B ECR I S RO R A XSS S i dl (S
W Tuples 7= 57| (Sequences) ) . FENARBEINSEZ A, WHES AT HZMEESLL. -

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

— Bk, XL WA SHEIE XS ENRIIRE, R ETTIEREES REU T A B R ASE. 1
IJI_LI»T;E *arg%?ﬁZEE‘JE@%ﬁﬁﬁﬁﬁ% AR KR FSHC , Wt e R EETE N KBS Em A
BERNESE. -
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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 LB EAIH

USHO LA R BOCA P H B S AL SR ek RO R e, SRR B, B,
HY range () BRECTREME start Fl stop S8 AEREAIARRERMMH], WA * BAFERR %5 o8
o A S R SOt H R 24

>>> 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]

FIRER T3, R~ AR L R B 7 25

>>> 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 ik,

FJPAM Llambda KEETROE—A/NMYES KB XDREOREIFASEEH: lanbda a, b: a+b.
Lambda 0T DAE R EON SN AR I7 (] . EATERRIE ERRT B ikae AL ERUE, A7
FURIEH RO SCTETARE . S s B0E L, lambda pECATPAG | T HT B0 15 3580 22

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

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

42

>>> f (1)

43

EIE 7B A~ lambda kAR A AR AR A NI Z R

>>> 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. wBoEXHEZIEX 27
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4.7.7 [EWISCHEy s

PATR A KSR A7 ) A A AR X — 2525

B ATV AREXT SR H I A . St W, BN R EII R AL AREEER, Oy ]
Hoftn D705 (BRARA ARG A ik BRI 1A ) o X —ATRAKR G FRIFk, P4,

WER SR FAF R P E 24T, WS —ATRCN A, MWIMTER S RS AR I a1 LT R
e NEREABIE, MANRITANAE, ERRIERE.

Python f##fr i A 22 M Python HIHR 24754 53 SCF e ik, DRI AL BH SRS 78y T L 007 5 S o e 4 0
BRI A N ZE FE Y . SOR AT EREE —AT 2 )8 IS — N IE AT E A SR AT R i R (TR
IIRRERN 4T, OV EMER S PR RITLT IS4, HICE R vAF R SO AR, ) )5
TR A AT KRB 5% 400 5580 RO 23 b s /DA Az B, (2 AR e B,
W RZSH B E AR BT Bl 254 o AR TR A M RN I e ClR AL 8 D 23H%) .

RSSO AT T

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

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

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

No, really, it doesn't do anything.

4.7.8 HAEbRIE

@ﬁﬁ&?%?mﬁE%X@ﬁ*ﬁ%%%ﬂ%%éﬂﬁﬁﬁ%ﬁ%(ﬁ%ﬁ%ﬁ%%Pmﬂm7ﬂ
PEP 484 ).

riE AT LI A TRAE s ALY __annotations_ J@IEH, HHASEIREILATHALR S
ShREmE L ORAETE S Z AR 5, R REX, ZREXSYPORMECIRERE. & BI{ER
M E ST ARMAGRS >, JFlR— P FEX, BAEA T ESIIRNFER def iIFMEZHIE S
ZIAl NG — NI BEL, — AR 55T S AN Sl I (EHR A A Y AR

>>> 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 /il Zahth KRS

AR S ER, B0 Python U, EIMERNE—TF RARAE T . KZHOEFAREE A [ A K%
WS (SOEHERfHUE, Peiafl) s AL M S BAT mT et RELEIA AR P e R AU 2 —
AN, R B G B KR T A AR A B o

Xt Python, PEP 8 CL4 8 K2 Bl H Il i i WAk 1 BARHE T —FhIEw 5 B AFLUBEH 1
Gt X% o B4 Python TF AN AR ZAERAIHRFIEEE s PATR 2 ARSI e FE SR LA B A

o fEH 4 ARt A AT

4 ite AN (VPRI ETREE) MORGRSE (CEAR S P m— MR eI 7
HFAF LTI ARAL, REFAEMLE.

o AT, AT 79 AT
XA BT/ N SRR P, F BT ATEROR ) s # B HERCE Z A RIS S
« [EHZEITARERERE, PARREN BRI ARG .
o QARTTRE, SEHREHE AR —1T.
o fHH SR TR
» TEIBHATHI G RE S G MR 2, HARBERERSNMEM: a = £(1, 2) + g(3, 4).

DL B 05O SR B 4 85 JELO R 08§ UpperCamelcase 4 3. LA
lowercase_with_underscores Kfip % BAFI k. WLV self Ry HH — Dk
S O X AR B B BRI )

o QERARRGRIY BN TR PR EASE, A ZAE T AENS R 9if% . Python BRIARY UTF-8 B 4l ASCII &
FEATIEOL AR REA et R B o

o [HRE, BB HA RN ETRE, BB FE F NP s 4R AR, OR B AR AT A R
ASCIL 4% .

(Efeet

4.8. /pifih: RS A 2


https://www.python.org/dev/peps/pep-0008

Python Tutorial, %#(E] 3.8.18

30

Chapter 4. A 1R



CHAPTER D

ARG

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

5.1 it r g List (:h51)

List (8p51)) R ERAAE, RAEZRIERNIE. TS T AR list )95

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

list.extend (iterable)

# iterable (WJHEEYI(H) $23 list BRI . Z[ER allen(a):] = iterable,

list.insert (i, x)
A EIEH A Lst A BRI E . 55— M5 | 3EHH A RN CR MRS IME, Fh a.insert (0,
x) EriE A list 57, i a.insert (len(a), x) HIFER a.append (x) .

list.remove (Xx)

FBRBIR A —MEN x BICR . WERBCA R ILER, WL valueError .
list.pop([i])

Rl list e B EE , [ERlge. aUREAREME, a.pop O HEHE list fu&iHH

B e, (78 FEpriEsERREE 2 MR, [ER R A B AT 3558, IR

AL Python bR xUS % Hi5 A R A 40RN15)

list.clear ()

IR list HETAIEH . SRR 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)

[ e S o A Tist o T H B R B

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

o tist PROEHEHDT . (2800 AMER AT R EMLIHET , 552% sorted () FRFIIMRRE)

31



Python Tutorial, %[ 3.8.18

list.reverse ()

st Yist R I H TR IE) Y S AR

list.copy ()
(] {8 EEE] (shallow copy) f list « SF[AJA a ],

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’

PRuJRE it 8] — 207 yk, B2 insert . remove BiEZ sort , [EIAGHIHEIENME, FEH L, fb
M I FE R None' s JE &1 F % Python Hf A W] s kG R sl syl

PRATRE S TE R B 75 — PR I AR B B slnT DAHERF B b . B, [None, 'hello', 10] A
HER, PUABEBORRE S FAFH LU, 1T None ARES HARAU AL . I HaAFAE— U 0h i SUNF X &
WA, BN, 3+43 < 5+73 WA IR ELR.

5.1.1 j% List {f:[F) Stack (HE[E]) fdif]

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 ()

VAt = AT AE AT DA AT S B e # A E L, BN d->1insert ("a") ->remove ("b") ->sort () ; .
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5.1.2 Ji% List {&F Queue ([E)%1]) fiH

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) .

R EFAE queve, FEH] collections.deque , HARERHMAE D A 1L B R WIS i AR o (50

>>> 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 (544 i)

List Comprehension (551 5 AIEH) A4 HT DA ilf BRAY 7 5 R Listo 5 SR B /2 B8 — ] list 2 iterable
(RIS B0 ), 8 T 3R A A B 70 s R e A ()M st o sl A1 Tist (4 7)%
5, Mg —CER Bl L — R E iRt

RO, B MZald— 8 [FJ5y listd:

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

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

EEGE A (ER) M < HAEER G AR IAETE . AT DAE BRI 5 R 1) i AR 3
fEAA] side effects (RIFEM ) :

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

S PG 2 XIS TS AT A — R, R4 for 747, RF2FA
WEA for B 1f TAY. HERFRESIER, xRk s UE S for Ml if TR NAEFTR
EVFRMA T . 25BR0EL, PARAIEAMES NS R A LR AL A R

>>> [(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)]

TME AT AR ] -

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

(T IHED

5.1. #:—33 1 List (§351) 33
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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 .
2R expression s —1 tuple (BN ETEEITHEY (x, v) ), BN L/NEIR:

>>> 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] PA2 45 [EI3E 1) expression ALK 7 pR =S ERY -

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

5.1.4 ¥k List Comprehensions

T AWITICAE list comprehesion H | expression 1] PAEATAa] FE 2 expression, 4% -5 —1{f list comprehension.
HIEPA R Fom 3x4 A HIG], T Lst 75 3 2 E(E 4 19 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]]

nfE e _E—EEF W, R list comprehension [F]—1 list comprehension 7F for 2 FiJe#knt &,
F2 3 PEAE—IK list comprehension, FTPA, 3& il -7-F1 R EAH [ -
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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]]

P, BRI AR A

>>> 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 )+
B, i zip () BREUEAEE A RCR:

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

BRI Z A, @BH RS aol k.

5.2 del i&h)

A M7 AT AN A IR A TE W R 5 | A (R AR — A0 B2 del A, EAFT SR
AMER pop () J7ik. del AT VAT RSN L PR BRI A sl i S 80138 (A2 aad ity 75 02
R ﬁU%MﬁQA BEMYIA) . Hiln:

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del A DA ARER 5 8

>>> del a

Elfgz 1%, ¥ a 2 B EE s (20D — X PHFEIRE 20l ) « T % 10 F 2 9 2 B ik
del [ HAt

5.2. del ifh) 35
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5.3 Tuples Flj3:51 (Sequences)

FA7 2 lists 7l strings A 7F 2 LR PRHE, BO2R5#R4E (indexing) AR A ##4E (slicing) . fibff32 77
BRSSP RO MIE D] T (352 7% typesseq ) o H1% Python 28RBS P HOTE T, R B & i Ah
WP FVE RS . B BN R T REHERF I R tuple

— 1 tuple 5 by (R Fh I BE 1 R AL A, A -

>>> 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])

WEEMIERIR, GO Y wple BURUATESEEE, WIILELRAY tuple 7 BEMIEMERY EL# (interpret); b
] PASZ ARG % (025 A R i Dy SUR Rl A, SRR SRR (1 3 2 A HAb B (L tuple 2—
Tlﬁlﬁfﬁ%%iﬁﬁ%*%ﬁﬁ\)o FRURAR P4 tuple TP EEIRIEZATTIY, (H2 AT DATE tuple TR & A AT 84IH
WP, A dist .

8% tuple il list 7 ARARKEAL), (ELR At A 308 3 FH A2 AN ) () A (BSOS T H 9 o tuple S22 immutable (/R W] %
1), EEHEEERN R, EnTEhIFM# (unpacking) (FE2%AHi#%E) 55| (indexing) A7
(& FEM ] namedtuples AYRFGERE H B (attribute) AAFHL) o list Zmutable (W5E[)), HITEIEH 2
[Fi) 2T P L P 3 o A B R 47 R A B

— AR ER R, B AR S 0 fHE L EIEH 1) wple: FRvk L@ LM LEm B k. 20
tuple 5t — 25 FHGEACH ;S — I H (Y tuple K& —EEIN E—EZ BRI (R FRENIEIEL
— W E ). W, AR Bl

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

BoAst = 12345, 54321, 'hello!' 22— mple packing {¥ifl §: 12345, 54321 fll 'hello!"
—ERE: tple [El. S #fEH AT RA:

>>> x, y, z = t

i A IE 2 FAM BT ElF 5 A (sequence unpacking) | A1 FIAEAEA (AL S SR IBIY T8 )3 S PRAREOR 4
R B SR R W JH LSS SR B Y S R U R R AN [F] . YRR, 2 HEAR IR uple packing Al
PRS-
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5.4 {5 (Sets)

Python WAL TR TER A (sets) BT RIGEIE. 10 set J2— 4Ly HIEVG EER TR EARNLN I
XEHE T BB EEIH. Set YR, Ak, ZHEMEIFFHRHRIE.

KIFHEE set () pRFARTT AR set o YR ZAIE—M2S0Y set, LA set () MAZ ()
P RE GRS dictionary |, —REIRAMIEAE T — B A AR i EOR S .

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

Flist comprehensions %8, tHA set comprehensions (£ 4EAIEA):

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

5.5 L (Dictionary)

R—1E# H 7% python [EIZ2 &R &5 #EE) dictionary (352% typesmapping ) . Dictionary 4 i FEE) B =0
&8 (associative memories) 5™ B 4[4 (associative arrays) o NR 751 e ph — i 6 (B ) B B 1R R B
dictionary s [l key (§f) HEZRT], key n] DL@ATMIAN T SE W BLRE ;. A H FIEFEAT AT PAEAE key o Tuple
W AT DUEAE key QR AL &G . BUF L tuple; #5— {1 tuple T2 Bk 42 Hb 2 A A5 o] W] S8 ) 1 2
BN REHETE key o FRATMEE list H1E key | list Af DARS R G #4E . V) #8EsUR kg 2
append () fll extend () &N,

8% dict sl 7 AR AL B AU — A E (key: value pair) 14 €T, Ho key fE[i] @ dictionary (7
o) BR8N, G BRI S T () S AR SRS B S R
RAFSERI TR A 7l 3 [ e th 2 5 i H A s =

Diict 22 {48 A1 (T3 b 20 fit /- — M1 B () L v ey e S OB %A AT AR del 2RISR . 0
SRIACE B EAGHT, wZ TSRS W (G u 2. G AT AR ST (i 1 A ik -

U List () BRE MO TIIAH (key) B list, HHRFIEFEHE ARSI . (F8
PR, R sorted (d) fURITT). WRAEMER—MHR G CAATER TP, FIMHMET in .

T {1 (0 1 L 14 ] B
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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 () AR — P 351 AR dict:

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

A, dict comprehensions -, A DA 75 368 4t B 14 g =X 26 A1 7 dict

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

LR MR T, (I B TS | (keyword arguments) 7 IR @ I EUf I -

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

5.6 [F[EH1y

W dict AEEIRERS, DA S HC SR (E T ARSI items () D7 oIl R A :

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

gallahad the pure
robin the brave

P AIERIE R, BRG] N HBEAE A DAFEH M enumerate () K[ REHUE -

>>> 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):
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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 FPHIER I ERE, EeR IIEm TS, EEHM reversed () M

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

= w 03w . .

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

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

A IR A 22 AR SR ) — {6 list, (B2, A — 0BT list €7 S fiff 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]

5.7 WA T/

EHIAE while F1 i £ [EWBUAX T DAL SEABES T, WA 2 A HBSEST T (comparisons) .

HOBGES 1 in fll not in A& —HB(ERHAAAE (RAE) R—MFSH . R T is fnot is K
R P 2 5 LR R A [ A 5 T 3 P S8 (R0 it 2REVR 22, I 1) POl 313 5 LA [l
FUAMIER B ELE S T

FBGEFE W DA A 1. B, a < b == c Pt a A/ b Ml b ZHAER ¢

FLs B DAGE A E R T and Fll or , H—( HBGEA MG R (s B mmk ) nrelin b
not MG . i@ i E T A E L EEAR L Ll B R A%, o, not MBI R, or MBI RAL,
it A and not B or CZ[[|JY (A and (not B)) or C. —UNEHE, $HE9ERT DA AR FE AL (] A0 5L
HIALA .

HMIER T and fl or WHARELR, (short-circuir) LT+ G H G| B 22 B AVEA THE T, R4S AL B
R BN &S RGESS . Bidn, 77 Al c[EEME B ER, M A and B and C WEREAGHITE C . HERES
SRR BT AR E R, A 1 e (i B R R s S 1 5 3

] FCBGE S B A AR U S R SR IR A — (RS O T ARG . Bl
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>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non_null = stringl or string2 or string3

>>> non_null

'Trondheim'

THTERL Python 5 C R[], FEZEANATRIR(E AR A 1] 512 5AT <= R5e M. X T C Ay H
LR — Al BRI == ST =.

5.8 Jr A MIEAWEDFL 45 R 2 LR

J 51 X S8 3 ] LA AR T 51 SR 2R F) A O G2 U . ok PR T 5 3 XU - 15 508 BRI Ky A0
WICER, ANSRPTE AR ARSI R i B s AR E AT SR B 2 SR AR, DA, B
BIA—NFINGFER . AR LA TTR A B SURM R R P81, ) S A AT 5 s L
o WERTAS RS A R W LR SE, A PSR A& . AR — P51 75— 4
WA, ESER AR BN (D) M TP Fepolit, 78 J& 6 1] Unicode B 775
XFERANFARFHER o N T — LR R S H 41 2 (] EERE A 19

(1, 2, 3) < (1, 2, 4)

[1, 2, 31 < [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)

HE, AR < 380> RICBR R I R GVAR, FonY A BRI HEOE. B, REZE
(A BRI T M BT I ERM LR, BTRA 0 4574 0.0, %54F. MU ARG @I —(# TypeError
s A pE T R HE Y -

(Elfie
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CHAPTER O

WAL Python BLREARBEFHZ VUG, 2] (WekUEEE ) M Esem e k. Hit, HEm—Lu
PR R UIRE , R iRl A SO S A S B B2, [DH R RAGE T . e —
AEA (scripr). BEFVRREABE R, ROt e 0 PR IS, e R . T e
ﬁ@ﬁméﬁﬁzmaﬁﬁﬁmﬁﬁ%ﬁ%ﬁﬁ,@Kﬁ%ﬂﬂ%@ﬁ%ﬁ%ﬁ%ﬂ%ﬁﬁ%?%ﬁﬁ
Fl,

N SCFFX LS, Python A7 — 5 A ] AT E SOBCE— A SCPRRL, FFAE AR sl 1 52 FLaCSe il b 1
fiTe XAERI SRR A3 BEHLAR IR SCRT DA - N BB 2R (IR AT 5 X
T HATH AR AT R AL AR ) o

R — A Python i SURITERIMSCIF . SUPF 2R IS RS IR 2 - py o AE— PRI, A
B (fER—AFRE) WTPNEE 2R R _ name_ W(EAAS. BIAN, (6 AR 0 SCAR G RS AE
MHTHSR N RI#E AN fibo.py BISCHE, SCHEPEALAT AT

# Fibonacci numbers module

def fib(n): # write Fibonaccil 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

BAEEA Python e, I LAT Q-3 A AR

>>> import fibo

TELRIFF SR T, AL EEIEARE AL fibo MEBINIATR: BRRRIEAFIBIERSY £ibo . R
A LA AR A 17517 1 26 pR 4L
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>>> fibo.fib (1000)

0112 358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2 (100)

(o, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ name_

'fibo'

AR F MR R AL, AR EEIR(ES — DR

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

6.1 A7 CEE R

BEHAT DAL B AT AT HTE A DA SRR B o X S8iEm) TRl iR i . BATAERIH % — R A& import i
AP AR A BT CY SR E A2 AT, BT S T. )

BAEAAE B CWAE SR, ZRAER b & WA REUn & /53R, B, Bl
YEH AT ATEAL R A 2 )R8 &, A0 S P& )R & AT, J—J T, WHRAR
HIE B CAEMU 2, WIRT AR ER U5 A e P 1 R B0 R ARIC T ¥, R0 ) — /R 4 R AR i
modname . itemname,

Al AR H AR e S AR, FER G, Fr A import EAJERCIERIHE (BIA) Pk, (HX R .
BT AIBIRA AR S AT 2 R 5 3R .

import WA — A, ERLMEA TN BB A B AR BRI AT SR . Bian:

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

XA LACGIIEIRLFIA B A R . (R BI TR, fibo BARYOE ).
A AR F T LS AR P 5 SURY T 44 7

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

XAVAABAAATRIZL (L) TFERRAFR. TEZHCEDLT, Python FifF MR ST AThRE, bE
TEMRERR H I T — 4R A FR, MENRAT RSB G R E S SGI R,

EERRA AL T MBS T A, * MO R AR, B A £ G Heb A
%o ik, AESCHAAERTOD T AT DA A

WA IR I as, WIRTE as 2SS TR B0 E 2 BT S A RIBR

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

XM import fibo Jyal—FEARITAARIER, ME—RXHIRE I £ib BAPRAFAER .
XA AW AT AE A B from RYBMBEGET, FH LA LRUMRCR:

>>> from fibo import fib as fibonacci
>>> fibonacci (500)
01 12 358 13 21 34 55 89 144 233 377

VSgpR b, RBUE SCBR T 1 TR BRREUE U TTERL & RS R M A LR A -
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W B TRERNZIE, BRI MRS T P H g AR B, ARARSE T R, il
WAE RS RS, B, WRE R B AN, i importlib.reload(),
B import importlib; importlib.reload(modulename).

6.1.1 DUBIAS) 5 XA ke
LA T 77 2z 47— Python 5k

’python fibo.py <arguments>

RIBAERF AT AU, RIS AR —FE, (AL __name_ JR{EOF "__main_ ", HgiiET
SRS I I B R -

if _name_ == "_ main_ ":
import sys
fib(int (sys.argv[1]))

ARIE T AR AN SO 24 1 AR SORT 24 4 — AR AR BEHOR BT, RIS BE T e AT AU A e 2
BEHURPA “main” SCPRIT AT R A Szt

$ python fibo.py 50
0112 35813 21 34

WERBBE B T ARG, RLLACRD & Azt THY

>>> import fibo
>>>

~.

é%ﬁ%?ﬁﬁﬂ%ﬁ*&ﬁ@%ﬁﬁﬁu7ﬁ%?%ﬁ(%W$%ﬁﬁﬁﬁﬁﬂ&ﬁmﬁ~%wﬁﬁ

6.1.2 BRI

Y— 2K spam WIRIHEE T ARIEHME, RS e R A A ZA T N ERS. WA KT, A
fRRERR A sys . path 2845 IR B H &P R B F AN spam. py WIS, sys.path PIIHA X LE H Skl
Hik:

o WA AMAKHF (8iE K38 5E T4 HH %) .
s PYTHONPATH (—/Muf HRAFRHIZ, T shell Z5 5 PATH A —FEHIIETL) .
o BURT 223 BRIA R E

MEl: A SRR SRR SO RS L, S A AT B SRR ABE AR S5 A TR R . i
U, WEMFSHERN H ORI AT B BRI R A E

TEWIRAL)S , Python FefF n AR sys . path, (& IEAEIZAT AR B9 SCIF H SRBOIAE R R ARAIT AL
TERMEE R AR Z Tl X REIF IR H SR LAY A, TS @ARE A R . BRI e, &
WX 2R HEEERES Rk,
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6.1.3 “Zuiirily” Python 3t

T IMEBIHRE A, Python ¥E __pycache__ HgHZAE T RABIHIN GRiIFIGRA, ZFRH module.
version.pyc , HPAFRAPMIIA T BOS it SO AR b T4 A% s &6 A Python iAo i,
1 CPython Jift4s 3.3 W1, spam.py IR A K97 N __pycache_ /spam.cpython-33.pyc. I
A4 2958 Sk B R R AT IRORUAS [ FUAS 1) Python Y £ 4 i B LA

Python HR-Aa4 FE A AR BE L H I, AERE RS DR E T iE. X2 e Hhm
R, BAh, SFRIELER S TEK, IR DAERA A R R R A5 ) R G2 18] 3 S R

Python ZEPIRHE I F R KA. BJE, T MM ATFEERAIG, SRR B4 AR
TPRARIEAE R Ok, WA R, CRAKAGA. N T B (%) RINA, %
PRI LEIR R, 9 HA R AT I
D G 2 I YINEE
« JRATLAFE Python 4P ~0 B0 —00 FF, DAINRIEIFHIUN K/, —0 TF 3 AT 2751,
~00 FF K[ LT 2 H IR __doc_ Fef . T W ROk, R DR
ELFEROFF AR A BRI “fRAbad i B/ opt— REITE HAERE/ME., S50 K TR
BV 2 AL AR -
o AW pye CHERIOBIF RS EM oy SEREHEFTIER, . pyc AW BT
HAHE.
» compileall #EHRTPLN— A~ H 3 FHIFTA BT pyc i
o XTRAER, PEP 3147 g HEMY, W AP,

6.2 brifERBIR

Python {7 T —MRIEGLILE , (RSO Python FES% (DARFRN “HES%") AT T k. —
SERCHR B T RRES T BRI A B TR S RO AR N B BRI, AR R B R F
GER N SF B R SRR T ) o XU SR B g — NI BRI, BB TIREFG. B, winreg
P e Windows #1E RS EHRME, — MERIERIERIEIR sys, BEHA#REI4E—> Python fF#RE%:
o At sys.psl Ml sys. ps2 SO BRI BN B 745 £

>>> import sys
>>> sys.psl
>>> !

>>> sys.ps2

|l |l

>>> sys.psl = 'C> '

C> print ('Yuck!")
Yuck!
Cc>

XA AL ARG 1 2 5 AR A i S

sys.path AR N FEA YL, BT MRS RigE., %8 Sgvaib MR AR &
PYTHONPATH JREUABRIA BG4S, o3& R PYTHONPATH KR E, WMNWNEBIANSEIHIL. /R0 AR
FAARHES ) Fe B Ve Hotb A s i

>>> import sys
>>> sys.path.append('/ufs/guido/lib/python'")
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6.3 dir () Fi%k

WEMRR dir () T ARBEGE LW AFR. Bk RN A 77 513

>>> import fibo, sys

>>> dir (fibo)

["__name__ ', 'fib', 'fib2']
>>> dir (sys)

['"__displayhook__"', '__doc ', '__excepthook__', '__loader__', '__name__',
'__package__ ', '__stderr__', '__stdin__', '__stdout__',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_getframe',
'_home', '_mercurial', '_xoptions', 'abiflags', 'api_version', 'argv',

'base_exec_prefix', 'base_prefix', 'builtin_module_names', 'byteorder',
'call_tracing', 'callstats', 'copyright', 'displayhook',
'dont_write_bytecode', 'exc_info', 'excepthook', 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',
'vpath_hooks', 'path_importer_cache', 'platform',6 'prefix', 'psl',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'version', 'version_info', 'warnoptions']

WARBASEL, dir () RPVHARYHTE L4 PR

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

['"__builtins__', '__name__', 'a', 'fib', 'fibo', 'sys']

OB RB AR AR, B, AL, SRS
dir () ARFIHNERBHA RN LR WRIFEZLXLE, BT E SCRAERRERE builtins H:

>>> import builtins

>>> dir (builtins)

["ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'"NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__"',
'__debug__"', ' doc__ ', '_dimport__ ', '__name__', '_ package ', 'abs',

'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',

'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',

'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec', 'exit',

(FOAkED)
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(R L —5)

'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

6.4 1y

2Pl A A RS R, " AT Python bR 44 ZSRI YTk, BIAN, BEHLZ ALB FoR A 4
200 B AR . IR QAR (T BTN [ FE 8 A HHL O BE I 4 SR AT AR B — A, BN R
BB T AT NumPy 5 Pillow 45 2 BB FAL B R A A O R L AR PR —FE

BRSO R S AR G — b3, Bt eSS (—A “67) . T ERZARME
HFocRE S GRS R EMIY RA LR, F: cwav, .aiff, .au), FIH TAESCHAE R B R
e, AT RETR LA ALET— AW K PR SE G . R REIR AR P 5 AR R Z AN FE ARG AL B (i)
fn, JREE, AsnielEE, RS hae, G0 AN T RERUR ), WIh TSP Seab B, AR5 /NS —
A TEGF R . X BRI T RS (DA 2 X RAETERFER):

sound/ Top—level package
__init__.py Initialize the sound package
formats/ Subpackage for file format conversions
__init___.py
wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py
effects/ Subpackage for sound effects
__init___.py
echo.py
surround.py
reverse.py
filters/ Subpackage for filters

__init___.py
equalizer.py
vocoder.py
karaoke.py

Y P AXMUl, Python #58 sys.path AYH, AHRLHT HR.

WAUEA __init__.py SCPEA AL Python fF € &% SCAHAY S 24 K BE T DABY LAY 0 76 44
BRI string Y F e TG 8o I MORY I 1 B0 10 32 B 0 L o BB A A0, 1 R B L
_init__.py WARUR AV, IR DB A PR a1l R, R
ST

B TR A A A B, il

’import sound.effects.echo

XS T sound.effects.echo,

HE ] E RO e 24 .

sound.effects.echo.echofilter (input, output,

delay=0.7, atten=4)

46
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AT T —Fh 702

’from sound.effects import echo

XM TR echo , FHEHALBA WRIZATE LT AIA, PR RASE AN 77 2B :

’echo.echofilter(input, output, delay=0.7, atten=4)

73— MIB R B AT Y SR A A A

’from sound.effects.echo import echofilter

e, EXMAME TR echo, HXAFIHKE echofilter () HIEAH:

echofilter (input, output, delay=0.7, atten=4)

|

R, A6 from package import item i, item WIDURER TR (T@), dAlARa
TE S HANAAFR, We %, KoliAeR . import IR E BN HAEM P E X T item; AIREA, ER
BRI E . WREARIE, 51K InportError fH.

MR, UfH import item.subitem.subsubitem XFERITEVER, 7T &5 —I2Z SRR —IER L
Mg —AM; e —W] DU R, (EANRR BT — I o SR R g e s i

6.4.1 NhA”

MM PE from sound.effects import * &xKAAFAT BT, AIFHEXSPAFEM 4L
B RSGE, B PEEIRE T, BN TA . XREFER KN, A THRIATE
SPEAREREIER, XA EIE N AAE RSP A TR A 2k .

ME— o 7 R 2R R — B X RG] import HAIMEH FH MMM R -
_init__.py RWEEXT—N2 N _all_ W