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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

AE A 1A f T T ARG A
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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

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 B BT B iR RE & . B4R AL shell (EAR . VR S 2 kAR X AL B B 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.

1 Chapter 4. AT MHEEH
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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

NIRRT BT R B AT AT IE T S UES R R FE A A XA, AT
¥ list () HHEZ4AY.

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
] B4[E(¥) method W] DAHEA —Hk ¥ 44 BE I N €78 Python JR¥G. (MRATDAREH] class (BHE)) E&/AC
F P AL EIA method, B ) #ifilH Y append () method fEFEAE list Y114 H; ‘B &R list BY A it
MA—EFICE. B TERR 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
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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 L —5)

>>> 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)

AR, A REAH BRI, ZHE R Ry, T AGE AT Mo 5 3. S5 [ i g i —
fiil tuple (7 5 Tuples 4=/7- 7\ (Sequences)) . TEPTSEHETI1 B2 HI, WTREA T B2 (L 5 |

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

W, E4 variadic (WEARY) 5I80E M BIE 2O ERHRA S, EHE T DAME T ik e X
AT A R B A R BIE *args 2MRTIER S MR THEREET ] 518, BREMmA
REMEEIR 5 18, AR VR AL E S 3.
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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')]
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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
—(E5 44 F% (B class Al method, #fRL7iE%E ).

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


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

Python Tutorial, £(E] 3.9.6

30

Chapter 4. FAT iRtz



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]

ERGE A (SER) Mg x, HAEER SRR IIARAAAE. FoAMn] s RRIEA:FJ7 $3 51 i A i
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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Python Tutorial, £(E] 3.9.6

>>> 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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e

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)
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(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
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>>> 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
>>>

Lﬁ) 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 S AEAFAER GRS (ARG ERE RN, AR R ).
* PYTHONPATH (——HiERF shell 88 PATH HEEFAARI G R R 4 5 ) .
o TR B A TE R

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

[E] 7 InHe s ABEAL G, Python 4443 (H AR ALK S s A /74E __pycache_ &R N, B4
module. version.pyc, jalEIf version 2 4% HIAE A% N4 R, HL44 A58 5 & 1075 Python ¥ U4 4
5. 4N, #F CPython 3.3 41, spam.py [ 4 22 i A 9 & #¢£F) __pycache_ /spam.cpython-33.pyc,
i 44 I AT DA R AN R UAS 11 S s A AH AT Python (AN [R] AR [R] RE A
Python MR IR RS R H I, AR da A 2 S 0 T 75 B . Ba e e,
FiAN, G E AL AT G, BN F 2R RS VESE R 2 B o] DA 1) — R XL
Python ¥ W15 [E N A PREL (cache). P96, B4R B0 4 i S REAE ELE0E v &9 A RO AL A0 &%
o B, MREA AL, AR EHRATE. T RARERAL (M%) s, SniREnsalsnE
PR BRIk e, [F) HR REA J5ARA
— LA B T B
o W[ PATE Python $§4 [l Fl B B 2 #f (switch) -0 5k —00 R[EV/NE #is# il ny KN, #5428 -0
% assert (Brs) BikzL, —oo [FEFHEIR assert A A _ doc_ FFH . G BefE = G A
wiEseEIZs, R A TEAAEE B CAEMUHEIR:, A bz 8. (28] BAH opt- 5,
HLE /N R AR A AT fE gl s L B RICR «
C BT pye BERIE, BERIMATR TR G AR oy BERME. T BB M R A
o 154 compileall A]PAEIERIAE H ) iir A A4 A 7 pyc 45
o WA, CAEEIRRERE, #2%PEP 3147,

6.2 R4

Python P4y 7 — B EERAL L, REMRYN4RTESS — 13X, FEE [Python iisUE2% FE (HREE [ o8
A2 HTE]). A2 dagar hEEr; erme—r8 B Reh & 2% O ERRE ) E RS DAL,
HAMZETREHER, SRR GEARE (FIInARGIFN) . &SRR LA — ARSI,
EMRERIRE -G, fili: winreg BALEML Windows (. EAERIEALR sys, EWEEER
fiil Python F{#ds. 8% sys.psl Ml sys.ps2 HIIACGER T, KR TFICH7H:

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

>>> sys.ps2
Al Al

>>> sys.psl = 'C> '
C> print ('Yuck!")
Yuck!

C>

HUE Hidn e HEIRCRE, 7 e s i s .
B sys.path B — 75 list, BEE HEM B S, By iAEEE % 8 PYTHONPATH
R TE RS AR, B2 % PYTHONPATH Kt E R, EEETHREFRE. /RnT DA EMERY list B4k

CTTe

>>> import sys
>>> gys.path.append('/ufs/guido/lib/python")
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6.3 dir() BX

ElE R dir () AR BAE R FTA 2. B W — R 2R 7 list:

>>> import fibo, sys

>>> dir (fibo)

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

['"__Dbreakpointhook__"', '__displayhook__"', '__doc__', '__excepthook__"',
'__interactivehook__ ', '__loader__', '__name__ ', '__package__', '__spec__',
' stderr__ ', '__stdin__ ', '_ _stdout__', '_ unraisablehook__ ',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
' _getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',

'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', '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', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',
'set_asyncgen_hooks', 'set_coroutine_origin_tracking_depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'version', 'version_info',
'warnoptions']

EE 45180, dir O S HETE €54

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

AEE, ESIMPrA B AAG: a. B. RiasE.
dir () AEF)BEERAFE B S, GRAREZIIL e, M0 FERER builtins [

>>> 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__"',

(FOAkED)
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(R L —5)

'__debug ', '__doc ', '__import__ ', '__name__', '_ package ', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',6K 'exit',
'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 E{4 (Package)

B TR TR 2 R 418K Python Biflldr g =S IR k. BN, BUHAHE A B RREM A
A E) B TR, IE QARG S, R IRASTAH I A AN TG O LA AR ) S ol e A B ), B0
PR A R (T, R () NumPy 5 Pillow) FOFEZMAZE S DA CHIO BT A .

B IR A Rt — M Al e — PR P VR 3 M &l il S (T & 0F)) . IEE R S A W2 AR R 1A%
X CEF VAT MBI A Kk, fln: .wav, .aiff, .au), Kk, BT RFEEEKRZ BT,
VR T B At R B RGBS A . [T 202 U5 BRI FF 2 A RS (B, &R
B HmmE, B EARTIRE. Al A TSR0, R — RS L SRR T IE A
PATRRARBIE AT BRI 2 (ARSI AR R A 07 (3R ) -

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

Import £{4;, Python €137 sys.path [EWHE, SHRE4AMWTHE.

HEHSBHESH __init__.py 5, A @ Pyhon FBUENE; BT DAL —LEVAR A M4 (G40
string) fHIE, M5 B 5 R L BRI SRS P G R . TEm B (E), __init .
py AIAR R — A= A% BE R AT IR U, BGkE 211 8%, ZREs

N

&

BRI AT AR+ import EERAL, 140

’import sound.effects.echo
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B T FA4] sound.effects.echo. 5K EMENES:

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

73— import T A2

’from sound.effects import echo

T B A — BT AR TR echo, [EHAMEHISE AT AN, I RELAIN R 53U -

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

W AL 2 4 import FIT SR 1) o =X mk s g

’from sound.effects.echo import echofilter

[, EHEEA THAL echo, HERMK echofilter () AT PAB M :

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

AR, i from package import itemlf, item WDUREMFH TR (BTEM), WAILARE
e S 2R, B2, class (BHE) S8 8. import BUAR LI E M A A & 33 item;;
WARE, Aerfare b, EEEA. MR RRAE item, HI €718 InportError 4,

ML, ] import item.subitem.subsubitem #EVER:, G THRE—HZIN, H—IHHUERE
s Fefg—IEW] DU EEM, EARER —IH T E R class. pRCEEE B

6.4.1 #EHd import *

WHNHER T from sound.effects import * I, @#/EfHEGr? MAREET, HMT0aeam B
Mg REERS, SWEPAERN TR, Tl import. EEALBBRMEFRN, H import 1
BRI AE AT RE & A A LB RIE S LEREE I A e MR import TSRNG4 & kAL

ME— R B EEEE R MM RG] import BRIAX M A A NIEG: WRENH
_ init_ .py BERXEHEHR —MAE __all_ [#list, #i8F] from package import * [HIEHE, B
S 2 EYY import [BHA R . B ECFBIRAKE, BER W HATEE 27 BRI list, QIEREAE
HREEA NG/ AR import *, At W] AE G EE A IR & M list. 22BI2K[E], sound/effects/
__init_ .py BRSNS

all = ["echo", "surround", "reverse"]

T

=/, from sound.effects import * € import sound B, B =HEHL 4 M) FAE4H.

N a1l [FIE#ESE, from sound.effects import * AR [FIR €I sound.effects &
T FAHAR import EERIN M4 S H B R sound. effects BG4 import (1] {E & T
__init_ .py PRI AERCES ), SA1% import BRI E R ETARE. BAE _init_ .py TF
(%ﬁﬁ?%f@jﬁé\%?ﬁ%ﬁ) AR 2R B M2 B8 import BRI BHMER A ME T4 .
it A ARG :

C

import sound.effects.echo
import sound.effects.surround
from sound.effects import *

WElH, & from. . .import BUAIUHEITIE, echo Fll surround AP import i ¥ i ¥ dy 24 25 ],
HEEMZTE sound. effects BIFEERM. (B _all  HHEHRR, EHHTAERL.)

BESR, SRR A BEEE, SRR import * RE, RZARAH N e R e a4 R, HAEIES
P21 (production) [HFE S FFE AR ENE A K E1E .

FE, il from package import specific_submodule NEHEME! HIE L, &2MEH
¥, AR import AORRAH 75 L ) A TR AN HALE ) TR R 44 .

6.4. £ (Package) 49



Python Tutorial, £(E] 3.9.6

6.4.2 E#I5IH

HEENSHEZM T EMNAER (RGP sound B4:), WPAMEH [E# (absolute) import |,
S HE AP T4 . B, B9 sound. filters.vocoder B F (i ] sound.effects H11
echo #E4HI:, WPAM] from sound.effects import echo,

PATATPAA] from module import name [ import AT, 4% [AH% (relative) import], = £% import
5 TS 95 AH %) import H ) BT EFAIREEME. FlAN, 7E surround B4, /RATAGE :

from . import echo
from .. import formats
from ..filters import equalizer

FEVERE, A import [{E M DA H RTOBALA IR . I REAM A A iGERE "__main__", JTPA
QSR — A BTAL Y BT AF Python i FIARA ) AL, & K& (8 [E)# import.

6.4.3 ZHIIRMEH

B SR—RREYE __path__. BAEMIRMER M list, W3 EMFm __init . py HEIE
W HES A, IR IR R LEE (AR R R N IS BT 2 1. B A T DARIE B, (FLE A 5 2l
A BRI BRI T B

HESRE R (N R BHR 2, (HE T IS B P B g

I3
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i N\ K

AWy T ABURRECR s L DR T ARAEIS s L, B0 S AR S AR B . 3
o e AN [ ) 7 2K

71 FEENEHEN

H A [E] - B M 48 5 Wi R B (A 2 38 L X RAR (expression statements) 8 print () K. (58 =)
Vo AEEYTR weite O 5K AHEEIDAEER ML sys. stdout KL%EEEI’J REATIY B 2
2 3 e bR = U EDHA . )

T A/ R Sy A U T M, AN 2D B DA AR R BRI . PATE A2 A A Ak Y
o
. %ﬁ@iﬂﬂ 1 XALF B K (formatted string literals), T5AE 75 BRARHTAS | SESGE 8 =05 9581 M_L £ 5
o WA LATEB M TP { 81} 3k Python (BRI, 5| H s Sial HAth - 1fi{E (literal values).

>>> year = 2016

>>> event = 'Referendum'

>>> f'Results of the {year event /'
'Results of the 2016 Referendum'

* FHY str. format () method FRE WL P EIRNE, IREZFTLAM ( M} BRI B A
Hul g Prefliis g <, (BRI HIRIERAR AL Eal.

>>> yes_votes = 42_572_654

>>> no_votes = 43 132 495

>>> percentage = yes_votes / (yes_votes + no_votes)

>>> ! YES votes '.format (yes_votes, percentage)
' 42572654 YES votes 49.67%'

o Ff%, MR DAE O FEH YA (slicing) FTHE 4% (concatenation) #:4E, SE BUITA W75 &R, EAT
fARBEARBR I HEU 2. PR BUEE —2 method, BEPAKAERIMH BRI 75, ELEEHRAH.

WERRA T EEERE A i, HA PRI BUR B MOAE TR EE, WA repr O B0 str () saCIEATAT (LT
EEF .

str () BRI R RE AL SINFORE, 1 repr () B9H R REA B TR FR k. (i
%lﬁéxﬁzéﬁ i, WM syntaxError). ﬁn%%ﬁﬁlﬁk*ﬁ%*ﬁéﬁ%miﬁﬁ str () [l {eE
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repr () MIFMME. AFRFZHME, QRECF, o list [ dictionary ZE45 A, 4 1 3& MR ok 2 A A il 1) 22
I TR, HIERRE], A WA 2R .

—Lu -

>>> s = 'Hello, world.'
>>> str(s)
'Hello, world.'
>>> repr(s)
"'Hello, world.'"
>>> str(1/7)
'0.14285714285714285"
>>> x = 10 * 3.25
>>> y = 200 * 200
>>> s = 'The value of x is ' + repr(x) + ', and y is
>>> print (s)
The value of x is 32.5, and y is 40000...
>>> # The repr () of a string adds string quotes and backslashes:
. hello = 'hello, world\n'
>>> hellos = repr (hello)
>>> print (hellos)
'hello, world\n'
>>> # The argument to repr () may be any Python object:
. repr((x, y, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"

+ repr(y) + '...'

string B HE—M Template class (GHE), 20T IHEERETHR D Mk, ZOrEm sx
[EM4F5%, [EIRA dictionary PEIEA TR, (E SR I fa il IR D

7.1.1 BRI ILAE (Formatted String Literals)
FERAER T SO (RRE -8, BREFRMANE £ K F, EERAHHE {expression},
AR AFEFHRE A Python 8 X AG(E .

W AT (format specifier) RESEHRHEN), AS7EMUSR I, WIAITAFRS TR AL T, DA R0
3 pi 4 AN =

>>> import math
>>> print (f'The value of pi is approximately {math.pi:.3f}.")
The value of pi is approximately 3.142.

FE " BREGE— R, WTDARE s AL DR T, WO — R

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 7678}
>>> for name, phone in table.items():

print (f'{name:10} ==> {phone:10d}")
Sjoerd ==> 4127
Jack ==> 4098
Dcab ==> 7678

A L AT ] DAFEAS A m e .t B ascii (), "ls' FEH str(), '!r!
GEH repr ()

>>> animals = 'eels'

>>> print (f'My hovercraft is full of {animals/.'")
My hovercraft is full of eels.

>>> print (f'My hovercraft is full of {animals/r}.")
My hovercraft is full of 'eels'.

RS EEAR AL TR, #F 5 formatspec 2% 15H] .
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7.1.2 &K format() method

str.format () method [ A VAN

>>> print ('We are the who say " tmr format ('knights', 'Ni'))
We are the knights who say "Ni!"

KAFSE S AERTIC (REROL) e REELES str. format () method AP, KAEIE T
WP PRSI AEHEA str. format () method I FTFERY L .

>>> print (' and '.format ('spam', 'eggs'))
spam and eggs
>>> print (' and '.format ('spam', 'eggs'))

eggs and spam

WIRAE str. format () method FH{ I BHSE75 8, RTLAGE IS S R 551 1T EMAME.

>>> print ('This is .format (
food="'spam', adjective=' absolutely horrible'))
ThlS spam is absolutely horrible.

(BSOS 75 | o DMER AL

>>> print ('The story of , , and .'.format ('Bill', 'Manfred',
other='Georg'))
The story of Bill, Manfred, and Georg.

WRARA — (A ,U\ﬁﬁﬂﬂﬁﬁﬁfﬂca&% P b 1 7 2R 4 R AN 2 4 LB 2R G A . SE IR T
DA LR T (dict), [EHJHR5E ' 11" SO (key) HEAASE I

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: ;!

Ce. 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

FP* FFE, 40 table E1E RIS HORIBE, AT B R

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: ; Dcab: '.format (**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

BE X vars () HAEHR, S8y R E R M. 3% 0T Al — (860 5 BT A [ 4ol 52 Y

dictionary,

B, Fu RS E A — A HE B AR AR, 5 R T BT T

>>> for x in range (1, 11):

print (' ' format (x, x*x, X*X*x))
1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

BIAEH str. format () EATFEREAH SERAMTA, 75 W formatstrings .
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7.1.3 FEEXItFEH
T AT B A A 58 Y [l — 8P B Sr T R

>>> for x in range(l, 11):
print (repr (x) .rjust (2), repr(x*x).rjust(3), end="' ")
# Note use of 'end' on previous line
print (repr (x*x*x) .rjust (4))
1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

(FAER, (M print O FREMZ HIMA—@ZSHE I BRI EGR ARG [ BRI A )

FEHRYHM str.rjust () method i 76 - MIEA 254, T 52 AR 8 O MR R0 T 5 0 s .
method 34 str.1ljust () fll str.center ()., i5L% method A& AELAEZ, HE[E—MEEHFEE, W0
R AN FRRKRE, EMAGEE TS, M@ NUEAISoEhmE; BERE ke FELRN e, E
IR S M, REEEeRESESA TR (WRRENEEE TS, TN AR
x.1just (n) [:n] BV AER.)

73— method /2 str.z£i11 (), AI7EMUET RIS, HAEREIE&YE:

>>> '"12'.zfill (5)

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

>>> '3.14159265359'.2z£f111(5)
'3.14159265359"

7.1.4 B FRMERZE

% EHF (modulo, Bi#) Hr] HRFHEA . 7 'string' % values ', string IIAN % &
#i values [FEH S Z TR B, HIEH 9 REE) 7 HB 4fi{H (string interpolation), {40

>>> import math
>>> print ('The value of pi is approximately .'" % math.pi)
The value of pi is approximately 3.142.

%2 & R old-string-formatting /)M .

7.2 BRIEX

open () [ul{—{flfile object, TiE & A HIWIMHT | %2 open (filename, mode).

’>>> f = open('workfile', 'w'")

A5 Hoe MU S ERLM TH . B A50SS5 TR S 6 7 2 2
JCo mode [E] 'r' B, FRPAMEFBIABIEMNSS: B 'w' B, FORAMERBEXBERE (CAEN R4
RGP B ar i, UMMEAEERmBERSE, E08ARRIERE 8 BB A 2R
iR, "o+ W LABAERE ZEEA TR A . mode 5| $UZRIRIEN), AR ERIE "o
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W, AEIEDA text mode BHE), TERT, FERHR PRI AT RIS, #ROAREE S 7 ORI TR A . InoRPe
E S, HEBHEGRER RS FE (S open () ). £ mode fil b "o €A binary mode FAEWESE :
BERRE ORI AGZICALE P11 (bytes object) ATE AR . MATMERZ M AT I A 35 S0 IR

TECTHE (text mode) T, IR @ FSHE P SR E 47 EAF9E (Unix E[E) \n, Windows [:[E] \r\n)
EEE \n. 7ESCFRNRARE, BRCEIE \n B REEIRP SR E T T RATIE. SRR BN
RPN BT SRR AREEA R, (HeEsG R oPec o EXE BEZR P i h k. s
BRRRE SRy, Y0 — s BRI K

TEWRPIAE R PR, (] with BSERMEFEE. BER, HEMEMGIER, B RZ)5] 3%
TS, REEOE R . 1 with BHLE M try-finally W, AAHHIRERZ

>>> with open('workfile') as f:
read_data = f.read()

>>> # We can check that the file has been automatically closed.
>>> f.closed
True

WARAREAG fH with BGET, RIMERFI £.close () BAPHAMES, PTDASE RPREACHEE I i R ST E TR

i MY £owrite () RF, RGN with BEF I £.close (), RIERRAMIIERY, tnf
AEEEL £.write O W5 BEA B R ARER.

K%’}n‘g%ﬁiﬁ with BRI, BN £.close () B —REEREWIEZR, Bl ZERYSTHE

>>> f.close()
>>> f.read()
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: I/0 operation on closed file.

7.21 EZ¥HH method

A HA MRS Bk — A E £ R RY O,

BUEBUHEWEL, N £.read (size), BB OHER, ERATHE (CC7R) sifzocsl
R (CHERIRGR) TR . size AR SRIRVER BT B0, B size WA W Bk [El B MRy, R 2200 43(E)
REPEHEBUE ] R R IR A B WA KR, SRR M, B, e A %R
size BURIYFIC (SCFARE) 5K size B A oaE (TaEHIEER) Sruasl k. R pie &850
ERMAN, £.read () GRESFE (1),

>>> f.read()
'This is the entire file.\n'
>>> f.read()

f.readline () MR PHEIEEM—1T; EfTF0C (\n) GREAETHOLRE, AHEERGAZE
Iy ook, EA G RENRE —ATPrE . SRy (R R ARSI Q% £.readline () [o/{#—
Az Fep, RFORCRSENE TRZ RN, M2 TMERRERS \n', Wi L& —mEfTTIom T H.

>>> f.readline ()

'This is the first line of the file.\n'
>>> f.readline ()

'Second line of the file\n'

>>> f.readline ()
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TR TS ATRE, W DABME R TR . SR e o e el . Pk, BN
R

>>> for line in f:
print (line, end='")

This is the first line of the file.
Second line of the file

TSR ARAE A — B 22 0 TG ATt — 18 list [E], WTDAJH list (f) ®{ f.readlines ().
f.write (string) I string FIEIZE AR R, ER{EE AR FICH.

>>> f.write('This is a test\n')
15

HAHAMER Y2 w, 2R eMEEETS o) ooy (Takfigst):

>>> value = ('the answer', 42)

>>> s = str(value) # convert the tuple to string
>>> f.write(s)

18

forell () MR, BAMEEYAERRTIETIE, £ T RREEERGES
w e, TSR RN E— R SR T

)i} £.seek (offset, whence) W DABUERRYIMFHINIE. FEFHRINLRME A2 5 B offser
RS i 225 B 5 | 0 whence AR . 5 whence fEHIE) O 16, FURFHAZEFITE, 1 FOR B E AT
WEENE, 2 FREARMERIGIEEIZH 8. whence TN, HFEHEE 0, HIDAREZEPEEEEI 2% 2.

>>> f = open('workfile', 'rb+')

>>> f.write(b'0123456789%abcdef")

16

>>> f.seek (5) # Go to the 6th byte in the file
5

>>> f.read (1)

b'5!

>>> f.seek (-3, 2) # Go to the 3rd byte before the end
13

>>> f.read (1)

b'd!’

HEXTFHEE (BIERE S FERRINA b REZE) F, RAKMERFIEEIS % 848 ((H seek (0,
2) FERWREARMEGI), HRAER £.cell O BYEME, 220, A ZARN offset (. HAIEAT
offset {HER € FVE K E #mF7E.

TRYFREA LM Y method, BRBAF MM isatty O M truncate (); HRYIFI R
Fa Rk R # 2 % T,

7.2.2 {§H json HGHIEBLEIE

AT DA B A 2 Rl AR . S RS BRI read () method H {7 e, jEL7H
WEBLEAS int () BEMER, B2 1123 BENTE, BREEE 123 SR EEG S SR
list fil dictionary (F-#t) SE[EVMEY) ERUEAN, FE)5IHT (parsing) F1/3°511k (serializing) wts# f5HE 3% .

AHHBE A 53 (i P 3 S b A 2 A B A XS A B R EIA 1 R R A7 2R ZE, Python SZ 38—l K &
FIEERE, FEE) JSON (JavaScript Object Notation), fEHEREAH §son A2k Python &RIFE)E , [Fl 1
7 FERyE s SRR serializing (JF34k) . #6758 FoR kb B E ORI BIREE] deserializing ()2
zﬁﬂﬂﬁ%% ggﬁﬂ%%ﬂfif?ﬂﬁhz ], FERPEN TR AT DA A TERE R BB R, B0 i A e ik

56 Chapter 7. & A\ F0%&H



http://json.org

Python Tutorial, £(E] 3.9.6

fii(E): JSON A UACH Hu 6 i BUAUE RS R 2B, P2 A7 Sttt C S e HAARERE, (B
[ 7+ H AR (interoperability) Fi4Fi584% .

WESRARA — Y <, AFH—A7H RIS R At B 19 JSON TR IRk

>>> import Jjson

>>> x = [1, 'simple', 'list']
>>> json.dumps (x)

'[1, "simple", "list"]'

dumps () BRxH—HEH, ME dunp O, BREAMEYIET I e file. HitL, W0H £ 2—EET
FAMBAE R rext file Py, FATATDAE R

’json.dump(x, f) ‘

#fR—E . IR e file PP, BEFRRAREASYILFAES

’x = json.load(f) ‘

15 T 5 B 1 P S AL B2 48T R DABE B List Al dictionary, {HZfE JSON HFSIALAT 21 class (JEE]) #6, HI
TFEL—BUEEANK TAE. son B4R 2% BRI & S L EIRH .

hz%:
pickle - pickle #4H

BLJSON N[, pickle j&—7 S wF ¥HE 38 A Python #1147 AL € . PItt, E[E Python Firfy
A7 NRE L HADSE = g ro i AR E . eSS, el AR A R R d T B
BB E R Lkt AHE B H A Z G EAGER) pickle BORHPSIME, AT ABATAE BRI UHS .
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CHAPTER 8

gHERFABISN

3 H aiE R EE S 2 SR, HARRERE T Hs], R RE e Bl L RaE .. R (24
WA ] ) S i M8 EIE] . 35514432 (syntax error) 9| 9] (exception).

8.1 FF/E# R (Syntax Error)

RS B SURE AT 5% (parsing error), ‘B B{FFREEA7 Python F I A e i B A HAR

>>> while True print ('Hello world")
File "<stdin>", line 1
while True print ('Hello world')

A

SyntaxError: invalid syntax

Fres (parser) ErEELETIS—47, [EH—ME/D THFE F5 1m0 AR B2 Ao 58— M S et . B2 il i
P2 AT Y RT (token) B (B RAEEEMMEIR) - Jepilh, 87 print O BT el
2, REREEHm D> 7 —EE5% (). MEAHAITRGUENLZE, FroAn a2 s | B4R,
T DA 2 RE G

8.2 fi5h (Exception)

B — BepoA X wloE U T IR, B RUBUTIR U AT RSB BUTIRAARIIE] 1 8 AR ) )
b, BISMA—EHRARE . RAR PR HE S e Python AR e s B E . AN K 2 i) B SN fr ke
A, [EH G EURIR RS -

>>> 10 * (1/0)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ZeroDivisionError: division by zero

>>> 4 + spam*3

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

NameError: name 'spam' is not defined

>>> '2' + 2

(PR
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(R L —5)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: can only concatenate str (not "int") to str

SR M IR — AT B TAHEISE . BIAME AR ABIAL, IR R e (R RS ) — BB g B
#EI P FISNERIE]: ZeroDivisionError, NameError il TypeError. YEEIFIANERIY: BT H 1=
BB bR EE A W EE 14 (built-in exception) [ Fh. T (EV G AR 2 an BB, HEHAME 3 A &
M BIAMIR — 8 T B (BESRE 2 — A IS . B4 2 E g s+ (identifier), A&
554 B $ =~ (reserved keyword) .

WATHAER Y, ARG SM ST R S S R, [ERH 19 S 4 66

DAL BREE, T HEE M) (stack traceback) B BUR LGSR . —BORE), E&A—M5lh
JEREUHSAT (source line) (Y HEEIRIM: (HEA & BURIEEIERA T R 1.

bltin-exceptions i 51) tH [k 1y (1 70 K &AM 6 5.

8.3 mIEHISp

a2 P R P R B AN PIATIY . AT S0 & 2R i A B, BB Egim AL, A
TAFMAE TEREX (] control-c fERRBIBMIRS): LR, hHMHE LN
5| % KeyboardInterrupt FlAMEHE.

>>> while True:
try:
x = int (input ("Please enter a number: "))
break
except ValueError:
print ("Oops! That was no valid number. Try again...")

try BRASGE T T .
* B, ATy T4 (try Ml except BT Z BRBIAR) .
o WUREGEEGIS, H excepr T & GHBkiH, try BUAKITEH.

o QREAT ry TRIRFEEAE TSN, AT RN A S ki . ARG except B
PRI BISZRERAT, HI except TAIPCAAT, RIE, BT try BB Z R IR,

o WREERIBISNRATF G except THITEIBISNARE, H HALERISMNE R try BOASS ARATIEE
HBNEFE, QT2 KI5 9 (unhandled exception), HATHHE L, [EE/RIN EFREEE .

try BORA T AH AR 18 except T4), [EURIFEMGISME & EIHE, MR HA 0 EIHHE 0T
JEIRE N IR try TR B A GIAh, TR G RPN — try BOAXEH AR FE s, —MH
except T/ AT DA — 41L& SEENY tuple 52 M GISh, FI4n:

. except (RuntimeError, TypeError, NameError):
pass

—f¥E except TAJHY class (JHE]) H1-—fH 5 42 W] FI 281
base class (EEHEE)) 5 [z HIl 4355 85 i
class fH%¥. B, PAFREEMEKFEH B, C. D:

LR B A S [ class B2 [E)H:
AR

=
(i E8IE]) # except FH][EIAGEEL base

class B (Exception):
pass

class C(B):
pass

Q¥ #3)
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(R L —5)

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls{()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

FHVERL, AR except THIMNET 4 i (3 except BRI —M), HIEEH B, B, B— 8 —fHfF
1Y except T4 e gl Al A

B & —{H except Th) ] A REGIANAE, DASE— BRI A HALGI A . (EAH BB/, S Ry
ﬁ@%%&%ﬁﬁﬁﬁ‘ﬁ%ﬁ?ﬁ%ﬁ%?&! AT A B AR, SRR TS BRI (LRI mT DASE HE
ZBish) :

import sys

try:
il
s
i

open('myfile.txt"')
f.readline ()
int (s.strip())
except OSError as err:
print ("OS error: ".format (err))
except ValueError:
print ("Could not convert data to an integer.")
except:
print ("Unexpected error:", sys.exc_info () [0])
raise

try .. except BUAIH —HBIRIEN) else T o), I, 3% THLHAETA except TAIZ4%. WA
— B RS BT, E try TR SUE G ISR, SR T ARE . Bl

for arg in sys.argv([l:]:

try:
f = open(arg, 'r')

except OSError:
print ('cannot open', arg)

else:
print (arg, 'has', len(f.readlines()), 'lines"')
f.close()

i else TAJILI tey TAUSIMA SRS 24y, H(EE W] DAE S RSPl R 2l ey o
except MU LR#ERIFEAXMEITT] EIBIS

WIS, EWREA AR (E, e flsh Y 7] S BT MU E B e AL, R IR
BIAPRAZL.

except T4 DATEBI ZM 4% FRAZ THI 8 78 — 5 0. 13 {0 588 el 400 2 30— {1 51 S B 9] (instance), Ho5 | #5cfk
f74E instance.args W, [T HE, BIANEBIEEFR __str_ (), KILE[#nT AR B A H i 478
51/ .args. VRUATPALES [EE B AmTsk S — B ANE B, [ERE O T BB e I AAT A Ja 17 «

>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:
print (type (inst)) # the exception instance
print (inst.args) # arguments stored in .args

Q3
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(R L —5)

print (inst) # __str___ allows args to be printed directly,

# but may be overridden in exception subclasses
X, y = inst.args # unpack args
print('x =", x)

print('y =", y)

<class 'Exception'>

("spam', 'eggs')
('spam', 'eggs')
X = spam
y = €ggs

BRSNS |, R E A Er g ETTE R BB SRR Y de i2 — B (T4 )

BIAMY JEBE AR oy TESL RIEE AR BilSh, 2P oy TA)E] (B2 E) W nu ) e sCETS
LGS, B

>>> def this_fails():
x = 1/0

>>> try:
this_fails ()

. except ZeroDivisionError as err:
print ('Handling run-time error:', err)

Handling run-time error: division by zero

8.4 5| BI5b

raise BOAK AR SEHIBEIH 5 818 E R BIsh. Bl

>>> raise NameError ('HiThere')
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: HiThere

raise ME—15 B 225 [ BISL . 3451 Bk e — MBI SN E BRI S class (1142 H Exception iy
class) . WER—(EBISN class HEHE, ©EA ST BHFI B R HMER X (constructor) , B H BT
% (implicitly instantiated):

’raise ValueError # shorthand for 'raise ValueError()'

WSRAR AR 755 |8 T BIAh, (BEATRES T, WA AR Y raise BUASURE M #3401
b

>>> try:
raise NameError ('HiThere')
. except NameError:
print ('An exception flew by!'")
raise

An exception flew by!

Traceback (most recent call last):
File "<stdin>", line 2, in <module>

NameError: HiThere
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8.5 flh&EEE (Exception Chaining)

raise BIAR AT —HBIEMEN from, EEBWSIEGIINFR __cause_ J@MEMEE, KREHHIA
GEkE, Biltn:

# exc must be exception instance or None.
raise RuntimeError from exc

P, ERE AR . Bl

>>> def func():

raise IOError
>>> try:

func ()

. except IOError as exc:
raise RuntimeError ('Failed to open database') from exc

Traceback (most recent call last):

File "<stdin>", line 2, in <module>
File "<stdin>", line 2, in func
OSError

The above exception was the direct cause of the following exception:

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Failed to open database

WHISNEAE—IH except B £inally BEMIRGGES S, BISMIEE & A B)9E/E . B85 ILBISNGREE, T
DA IE H5E from None:

>>> try:
open ('database.sglite')
. except OSError:
raise RuntimeError from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError

B2 [ S SR R A ERI, #F 5 bltin-exceptions.,

8.6 ER&EFHEEMBISH

R AT DA B B R B4 class 2K B EBIAN (R A T fi# Python class, #ERLE). AN/ B iEER
[z, FIAMEH ERZ K Exception class 74 H 2K

AL class 7] 4 58 8 AMUT AT Hofth class REEMB AT, (FLE & S e AR e, SOt 2u@ i, B
BT FR AT W A5 1 ) i B Rl 5?5 AE 37— Tﬁ‘é% | 8% 22 TN [) Sl st AR AL IR, 35 UM B ER%
WA 2 R0 B Ah ST — 1 base class, DA Z2 1 subclass, HREEIA[A]$ s i [E 8 7R 2 1 B A1 class:

class Error (Exception) :
""'"Base class for exceptions in this module."""
pass

class InputError (Error):
"""Exception raised for errors in the input.

QS
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(R L —5)

Attributes:
expression —— input expression in which the error occurred
message —- explanation of the error
o
def _ _init__ (self, expression, message) :
self.expression = expression
self.message = message

class TransitionError (Error) :
"""Raised when an operation attempts a state transition that's not

allowed.
Attributes:
previous —-—- state at beginning of transition
next —-—- attempted new state
message ——- explanation of why the specific transition is not allowed
mrmrn
def _ init_ (self, previous, next, message):
self.previous = previous
self.next = next
self.message = message

REHHvIshESe, #@LA [Erorl (FEZRERE, BOIAEHEGISMIGHA .

A RERALEE R E T B MBS, PARETEHE A R U P R RSt . T Z AR class YRR, #F
LRSI

8.7 ERFEEE

try BORSH 7 — WM TA), MR SAE T A ) MR B TS BB (. il

>>> try:
.. raise KeyboardInterrupt
. finally:
print ('Goodbye, world!")

Goodbye, world!

KeyboardInterrupt
Traceback (most recent call last):
File "<stdin>", line 2, in <module>

W2k finally FAJMFAE, Il finally TAJEE try BOAXGTRAIATA R AR —BUEH . ANi try B
BARGEAEGIS, HEHAT finally TH. PAFEBGSBISMEERE, HmElEm R E:

o HMEAGISMEER toy TRIMBATIBE, ARZBISM PO except TH BRI, IR BISNEH
B except TAIEEH, EEE finally THMATRBERGIE.

o —fEBISNATREFR LY except B else TAHINEATIERE. AL, #%BISMETE £inally RIEAT
RYCEHT 5.

o MR finally TA)#fT break. continue 8{ return BARR, BIFIANNEr4E D] %,

o IR try BT break. continue B return PR, A finally FAIEFERIT break.
continue B return BRI Z BISEHAT.

* AR finally TAIFPEE return A, MIEEEERHKE finally THAIK return BuAs
R MEfE, TARAA try TAII return BOAZNRY Rl {E.

B
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>>> def bool_ return():
try:
return True
finally:
return False

>>> bool_return ()
False

3 Hee A g 171 -

>>> def divide(x, y):
try:
result = x / y
except ZeroDivisionError:
print ("division by zero!")
else:
print ("result is", result)
finally:
print ("executing finally clause")

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™M)

executing finally clause
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in divide
TypeError: unsupported operand type(s) for /: 'str' and 'str'

WARIT S, £inally FHIZEALATEE FEREr gt r. mifEFHAHBR TS #01 TypeError EIH B except
TAER, HILETE finally THBATRICERTE.

TEHEFEM T, finally THAISRBEBOMBE I (AR aEE) /a0, Mz g
R

8.8 TAEBWAIFEBE

SLLCYPEE 3 T AEVI AT SRS RO A T BB A, Ji e () 2 M (A A2 R I BRI R AR
fgl, eERBE-mEER, DabERDAE .

for line in open("myfile.txt"):
print (line, end="")

s BRI PR, BT 50 RIS R B R RAE— BOR R (R P ED e PR ER . 7 92 ()
A AR R, (ESEPR R M PR AR T RE SR IR, wi th oA (DR ) 1ERkft
JHIS, AEARAEE MR KR . IE R L.

with open("myfile.txt") as f:
for line in f:
print (line, end="")

BOAXAAToE AR, AR A RHB S B, RS f AU ErliB P . AR —k, $ROUE 2
BN G EER SO R e — B
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CHAPTER 9

RILBIE S IRE I EAE— . BIE Rt Q@RI g X2, N BIEZERAHT 5p). FELBIRA
ZRPEREE A SO R . RIBIE SR (H2E X)) B A SRR 715

FIH AR AR TE S AH L, Python SR T AR A BT ik A LA 726 Python {9282 C++ #ll Modula-3
BRI SE Gk, T SR Ir A T X S 4nfe (OOP) MARMERE: RABRILG SR I, IRAE
R A S B RMALMITIR, 2R TR m] AR B2 A (R 24 AR T3k . MR A A ST R N 22
% . M, RtdIA Python RARMZHENFIE: TEiaf TG, BIEE R MBI

TE C++ RifHr, EERMG (WFEEIRL) & public (BIFNILF SCRAA L), B A GRS & virtual .
57 Modula-3 s —#f, 35 HF AT LR 5 SRR RN &S FEmREre s e, 54— N8R
ISR FEAN S, ZSEOh T B, 5 Smalltalk —4E, RARGHENSE, X HGAEMHLE
HETHE X . 5 C++ fil Modula-3 R[], PWERBATPAUHERSE, HPP . W, 5 CH+ —F, K2
BAAEREE (BARBEA, TH%E) N EIZ B AR DR S B 3 E o

(HFELZ XTI AR, SR A Smalltalk, C++ FIARE, FRA LM H Modula-3 fUARE, N
BRI DG L C++ B3R Python, (HAS T TLANEEE T X T 115 )

9.1 ZFMMHR

M TS, ZA4FE (TE2AMENTIEAN) FTAGIE SR — 4. FABEEFR A %1% . Python
VAR A S A, AT AR CAUE R SRR, AR S
T T TG, A F. IR BB Python AUTAOIE X, W14 B LT R AL
SRR, TR R TR, PN MR TR R AR . I, fEEt R RN, W
WS B — AR RBREIS ML T VRSB0 S TR % LT DA 51 98 --- T Pascal JT
AR 2 S e s b

67



Python Tutorial, £(E] 3.9.6

9.2 Python fERigFids &= (E]

FENTRZ AT, FE S EEURR-—LE Python AN AL . 285 SO0 a4 2 [T — L8 b B¢ 5, AR
SO A P IS iy 24 2 B ey AR A RS A BRAR IEAE A AL T o IR — T, ST XA J A KX
LA 4% Python F£/7 G #RARA I -

IEFRATMA—2E5E ITI6 .

namespace (fi44%5[0]) & —PMNAFEIXR RIS . M EHRS> 65 4% 23 [RI#R HT Python L SE o), (H—fi
LT EARN S LK KEEAT (B 7 SR PERE MR ), T HLAA AT REYERE RSB . R TRIE ) L i 4% 25 )
MBI N EREIES (BF abs () XAERIREL MNERFESE); BRPRaRAR; Rk
PR A AR WERE SRS, MRIBEIEEG IR Fard EEEEA. KT 2 E %
—ride, ARG SRR Z RN B KA B, A E RRBRERETR] PAE L—4> maximize
PRI AN 227 AR -~ BRI P b 2500 T AR A4

JREUERH— T, RAUEMERAE S Z ISR A FREFR A Bk - G, fERB 2. real 1, real &
WGz W— @ AR TS, XPEER b A PR B T BT T - 7E#35 3 modname . funcname
#1, modname J&— MEHNFT R funcname B ER— @M. FEMEH T EBEAY JE A E H o
()4 R 44 Bk 2 TR IE S ATAE — AN B e A [ i f 4 45 ) !

JEHET AR HEs E T BR. MR AEE, Bax BRI TR, BE v 5n, Rl
PAE modname.the_answer = 42 , W[EREHERERETTAH del EAME. #lUl, del modname.
the_answer M4 N modname N E T #4[4E the_answer J&1E.

i 44 45 [AAEAN R 20 B, 3 AN IR 2R A A0 P 44 RV i 44 5 (A2 AE Python R85 5 3 B
DR, KA SR BB 42 Ry i 4 23 [RIFERT R E SO NI Qs Gl e, by 25 B th & FF
SLEIRREATR I . BURRRESY TUZ U8 AT AT, DRSO S A B B, A2
__main__ BRI —M, HICENHA B CRERard 2SE. (NESFREER EWATET— Mk
H XAMERPERRE builtins )

— A RR B A b iy 44 25 [RIAE XA R BRI R T PG, - R EIGR [ sl il — S ANHE bR Bl P A A B At 10
Eﬂ“?/ﬁ\gﬂ}%o (FHEL b, HEMBIIREE T4, BIREEL.) U5R, SURGEHFHSSEEEHCHA
iy 44 25 8]
— AR R B2 AN 44 23 (BT BT Y Python R Y SCAR IR, X BLAY “PI BBV BME XA R
HAERR 2 5 | 222l A i 44 25 (B & R A4 FR
BORME IR E S E R, (HEMSwsh S . EPATHRIGEMEZ], &8 3 5 4 N4 a5
GRSk lioke=t (b %

o BRI A P ERVE I 5 SR 44 R

o I A ST G648 R AR P s B E IR & e R 2 Fr, (WG dES /AR

o FIECE —AME R S Y B 4 R 24 FR

o AMEERE (BJEIER) RSN E PR a 4 2
WSR2 R AR T, WIrE S| AR R B8 ) S 42 5 44 Bk 1 v 18] 7 i 3
BE S EE R N EME I ASME R A &, ATPAH nonlocal 1A NAEARMAS & . (R BEA Bt
P AEA AR &, X SEAR R A (2R AR AR | L AT e i WE/E IR 1 — 09 R
TRAS T[] 44 A ANTAE B AR AE ) o
W, METREE R (FEmseAs) 518 4 ul kA0 Rl A FR . FEREASN, SR E RS S
A Ve A — 20 dn s 25 10) . B 24 25 18] o 280 SCRFTE Jay il a 44 25 18] N P e o — A 44 25 1)
B2 A% R TR RN 2 9 R SCAS R 2 1 AE— IR P S R 0 4 SRV I St /2 i A B
HIf 44 2500, TCi iR BT 2 S M AR . 55—, SEPR AR R 2 e s T 3h 3
SERLP) - {H)2, Python IEYERHE “HaifHIERSHPRMNT 10 & RE, IR BT T 408 8 725 44 PR i
Br! (b, R SR SmeE T .)
Python ] —AMEEFRE B E S2 X AL - QSRAFFAEA R global 8 nonlocal 15/4]) -- WX 44 FR A KA
ot AERWZERE. BEASE HEDE - TR RA R ERIX 5. MRt 2untt: #H4h) del

VIRAE—ANBISh e BEHOS G — AR AR dict_, EREUHT MRS S E T _ dict REMEEAR
RERLTE. B, MXARER A BB GE, A R T RS 2 RS .
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x o R TS | B i 44 23 18] PR BRT x BOZ85E . S5k b, B | AJH 44 PRI B0 2 (Rl
PRI e, import TERIFIRKHUE SCATE Ry ek i 8 e R ok ok 2044

global i) ul G i KR MIFrE AL R AAT T4 R s N A E g 48 5E ; nonlocal i3
SESPAcke = dac 6o abd WA~y (5D W A S ENA REB SN A e R e

9.2.1 eSS B 8RB
RXAGI TR T A5 A SR 4 522 0], A global il nonlocal &AM NAL S4E5E:

def scope_test():
def do_local():
spam = "local spam"

def do_nonlocal():
nonlocal spam
spam = "nonlocal spam"

def do_global() :
global spam

spam = "global spam"
spam = "test spam"
do_local ()
print ("After local assignment:", spam)
do_nonlocal ()
print ("After nonlocal assignment:", spam)
do_global ()
print ("After global assignment:", spam)

scope_test ()
print ("In global scope:", spam)

A B i 2 -

After local assignment: test spam

After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam
In global scope: global spam

R BAIRE GXRERE) ALWES scope_test %} spam HI455E . nonlocal IRAES AR scope_test
Xt spam W453E , T global MR{HSMUSHIZR MG E o

AN DAL BIAE global WRIEZ HIRA spam HISEE .
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9.3 MRk
FHIAT SR, =R H RIS L

9.3.1 XENEE

] B SR R AR

class ClassName:
<statement-1>

<statement-N>

RIE X5 REUE L (def 1) —HELABEITA SBIEM . (IRATPAZERRF I SURTE 1 £ 1R —4>9)
SCHE BRI AR - )

TESCEE R, S SON TR HHAE REUE S, (AR Avrg HAbiH ), ARERA H — BATSRE R
SRV A AR, e Y s BOE SGE R R — AR SR, X2 T IR A 2452 LT B
FHIAY - XA T R S5 L o

B AZEE S, A ASE A A ], AR R A - TR, B xSl A S A (AT
FEAERXASHr a4 22 e FERII, BREUE S0 B HLIK BT R B4 A -

MO (NGERAL) IEWR BT E U, FRIE—A K R XEA BRI E LI E a4 2
A IR AR d s FRATRE R — W TIRA RIX R ELZE R BUIRR (EEARE L2 mEfE
FE) JRy B B T A 8, X SR A L 40 5 B SR SR I th i 244 Bk (REX A7 Bl A

ClassName),

9.3.2 W5

ESUESESTITLE L (C eI PR i

B b2 51 R 1] Python HRFITAT JE L5 | BT T R HETEA: obJ . name. 7 RUHY SR IR 44 Foe o0 G 1 7
I TAAET Hea 2 2 PR T 28K, L, ARZEE SO X ARAY:

class MyClass:
""r"A simple example class'"'""
i = 12345

def f(self):
return 'hello world'

HB24 MyClass.i fll MyClass. f g2 B RUWEIESIH, R4 Bk Bl — N EEEOR— A R Foe 4. KE ik
WA DABEIRAE, BRI RT DA S B S B ek MyClass .1 ffH. _ doc_ W2—E»m@h:, Bk bl iy
BRI R FEFE: "A simple example class",

2RI SV BB R T RAEIO RN R [MHZ R — D LB SR R . 28 BR10L
(BB B 2E)

x = MyClass ()

BIERAHT L) FHRF IR G LSS SR AL B %

ORI (“TH” RUR) SOIE—DZEXR . FERERAETARE IR A E LE6. A
P2 CATREAL S — 400 __init_ () BOERIROTIR, whigaht:

def _ init_ (self):
self.data = []
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M REXT _init_ () TPIRWF, A SE B 8 AE & A 3 R 0 2 8 28 52 B Ak IE
_init_ (). PBAEXARBIA, ATPAE DA R RIS AS—A EI R AR B S

x = MyClass()

MR, __init_ () HEIERDAAEINS B I & R IEM . EXAIEN T, SRS H iz BT
HSECEHPAEIRY _ init_ (). Bil4n, -

>>> class Complex:
def _ _init__ (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

>>> x = Complex (3.0, —-4.5)
>>> x.r, X.1
(3.0, —-4.5)

9.3.3 SHIXR

PAEFATRE ] LIRS AT A7 BRSSP RER AR A ME— A IS I o A PIR RU B A PR 4L
P PEAIT

e B XS YT Smalltatk FHY “SEBIAER", PAK C++ HPH Bl R " BRBEIEATESEW]; B
ARR—RE, BN — BIRE ™ Biln, R = 2 EmeEdm MyClass BRI, WA AU
BORHTEIRUE 16, HARBAEMTIEEE R

x.counter = 1
while x.counter < 10:
x.counter = x.counter * 2

print (x.counter)
del x.counter

73 —REBIBMES I RN 7 ik. Jrikde “ABT” XIRIYERE. (1 Python 1, Jrikik MARIEIF A
LR R HA R A k. BN, 50 R A4 append, insert, remove, sort %7735, AT,
TERARIR T, FATE & —T R LRI BIN Rk, BRI SR . )

SEBINS R RO FRMB T BRI SE . e S, — D IEPBrf 2 ek B0 G Jg e e ST
LBIMI 535 . AT TR R B, . £ R2AARINIREIH, oA MyClass . £ 22— Ry, 1 x. 1
ARITIE, ol MyClass. i Aekisl. HE x. £ 5 MyClass. £ HAR—EIF — B4 7kt £,
AR BREOT R .

9.3.4 FHiEMR
SR, AR IR S B

’X.f()

fE MyClass /RBIH, XAFIREIFAFH "hello world'. {H2, LRI — Ik AROMN: x. £
e NITENR, B AR AR VUG TR . il

xf = x.f
while True:
print (xf())

FHRFZEATH hello world, HEFIFH,

WA ERH R B R AE TARA? AR REE SRS LA <. £ BIFRAEWSE, B0
REUE AR E T — S8 XNSERA T 237 Y0 SHO H— 5522500 R 2 Python
B &5 KR - AMESECE bR AR ..
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Fbr b, ARATREC ASER] THER: TIARIRIRZ A T I BIN R AN KB S — SRR 1E
ARG, T <. £ O HSEHAYS T MyClass. £(x) . M2, JHH—AHAE n ASE0 7 s
BTRMEZ SRR RE, XNSEUENTETIEE OIS, MBS R .
WERARATIIR TR BRI VERIB AR I, IR A B E A AT RE S TRl R . 24— S R Rcdh J 1
PEEIUHmE, FHERLBIFTRAIE. WERPE KBS FRFR— AR R PR RO R, 2
TR (R1) EEAREN A SR RAN RO R E]— DRI G s ORBIB X R XGOSl
JTER G, MRS EPNRIAN IR Gy, FEET LIRSS R SR E, Il
XA S B8 A RO 5

9.3.5 XFXPIEE

— MOk, SEOIZE RN T AR SRR ME— R, 2R R T IR B SE O I S SR A

class Dog:

kind = 'canine' # class variable shared by all instances
def _ init_ (self, name):
self.name = name # instance variable unique to each instance

>>> d = Dog('Fido")
>>> e = Dog('Buddy')

>>> d.kind # shared by all dogs
'canine'

>>> e.kind # shared by all dogs
'canine'

>>> d.name # unique to d

'Fido'

>>> e.name # unique to e
'Buddy’

A2 Aoy 2 R ERHEE R, IR ] REAE R Mmutable Xt S5 QN5 FEFN 7 HLAK I 408 B0 A A5t
WG BIADA T AU P tricks S RA PPN R R, PEARTA 1 Dog SLBRF R L S2—~ By
(IR

class Dog:
tricks = [] # mistaken use of a class variable

def _ init_ (self, name):
self.name = name

def add_trick(self, trick):
self.tricks.append(trick)

>>>
>>>
>>>
>>>
>>>

= Dog('Fido'")
= Dog ('Buddy")

.add_trick ('roll over'")

.add_trick('play dead")

.tricks # unexpectedly shared by all dogs
['roll over', 'play dead']

QO 0 Q0 Q

RIS e WNA I W RIIRS &

class Dog:

def _ init_ (self, name):
self.name = name
self.tricks = [] # creates a new empty list for each dog

QS
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(R L —5)

def add_trick(self, trick):
self.tricks.append(trick)

>>> d = Dog('Fido")

>>> e = Dog('Buddy")

>>> d.add_trick('roll over')
>>> e.add_trick('play dead')
>>> d.tricks

['roll over']

>>> e.tricks

['play dead']

9.4 #3TiEA

ARR )RR S A48 BRI I HE BRAESE BRSSP 4R 2 DSBS l:

>>> class Warehouse:

purpose = 'storage'
region = 'west'
>>> wl = Warehouse ()

>>> print (wl.purpose, wl.region)
storage west

>>> w2 = Warehouse ()

>>> w2.region = 'east'

>>> print (w2.purpose, w2.region)
storage east

BAEJEYE AT AR ¥ DA B — X Rl A (Y ) sl . HempidEie, ORRE e Bl aliim g
BmeA, Schs b, 7E Python HHi% A (Tfa] 4 U RESE | R A - B R e T24Em . (MAEyD—Hm,
i C1EF %51 Python SEHLIN W PASE 4 IR SEEANTT , HAE LA B HIR S v A s bR v AT A
C %45 Python " EAfH A . )

B 0 1 24 AR P R R - 7 i R RE T o R AR R R 1 Oy SRRt D7 YR B v [
AR EEER ) ] LA — DSBS QAT B © R B R Sk r b, R ERAIE
e BRI - TRREEIE, TEUUf a4 2978 AT A R VR 2 & AR TR IR RRGE

TETT ARG | B Jm e (BOHAT A ) FRBA R . AP b B4R T T IRyl et 24
WA IRE RIS, ASAEAEIRIE A E A LA R L2

IR NS RHEER AN self. XMALHRE —5E: self X FRAE Python AR BEAHE
IR o HRRGERE, AEIRILZE SRR FCAS A Hofth Python A2y G R iibh 2 ml 35, 1M H ] DA
BB Ea) BRI E RS M T X2 E .

LA SR R RO A% S Bl s ST — I Tk BRBUE L SO AR 5 T 2808
MZW: =D RBO SRS — B B 2w AR . Bildn

# Function defined outside the class
def fl(self, x, y):
return min(x, x+ty)

class C:
f = f1

def g(self):
return 'hello world'

h =g
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A £, g Fl h AR C AT BRECT R ETE, T ENTAE C BSEBIRTrk — Hf h 5245 [ T
g. HIHTER, AR BIRMEATE R R SRR 0 Y S R R ek

TP AE A B sel £ SAURY IR @ TR A 34

class Bag:
def _ init_ (self):
self.data = []

def add(self, x):
self.data.append(x)

def addtwice (self, x):
self.add (x)
self.add (x)

795 AT DASE 555 3 ek RO R ) 7 55 | A R A4 AR o 5 0 YR SR IBR ) 4 e VP St e 00 357 HL s SRS
Beo (FAGEA WA IR ) BERFATR A2 80 E ek P Rt R, (Ha)m)
VeI 2 GRS 250007, S AR 4 R AT ek SO n] AR VAR BT, e
O SCHYBRBONZE L —A#F . 0, &% IR A B A A R R e v SCRY, TAE R — 5 R 3R AT
2 RPN IEH ST R IR A BE

BAMEAE— S, LA £ (B £2), HA7iER object .__class__.

9.5 4%

BN, WRASHRR, IEFRFERAMESFCY “J87. IRAZEE AR AR BR:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

# % BaseClassName WMUE LT EIRESSE WFE R .t BT 2 2R R 2R A R
FrFERIOLE . XA RES IS b, BN, 2432808 AR T — MR g e

class DerivedClassName (modname.BaseClassName) :

URAEZEE AT IR B 2R AR R . A XTI, RO . MR ER BT R AT 8 15 -
WK JBYETER P, AR h AT AR . QSRR B R AR HARIEAN2E, T
FLINR5A 2 VT LY ]

RAE R SL B A AT 5k 2 Ab: DerivedClassName () SAIENEZEM—ANBL6. HiEG|HFH%
PATR AT RN ARIEN:, W DR R R R BB A ) R Ak, AR R T A RO S
W5 AR

IRAERRES TG HERW . KT AR R — X5 08 HoAth 75 35 B A R R AL PR, By AR [H]
— R E LR — R R R AT RS T B E IR . (O C++ RPN
Python H fIr g i ¥E 55 b &R virtual HiE.)

TEVRA: e (g B 28y YA SE b b nT RR AR Je iy B ] B b B e W] 4 () FE S vk . A — Py =T DATRT Bt
BRAREE Y B BaseClassName.methodname (self, arguments) . A& BNt sk
ﬁﬁ’@%ﬁ)ﬂ Mo (Y ECY R 2R 4 RIVE 38t DA BaseClassName 45 Frgk 5 10) B 5 a] {5 1
R

Python A7 1> P4 EL e B0 T 2R AL A -

o ffi il isinstance() M E — LB A I A isinstance (obj, int) U & FE obj.
__class__ jint BFEANIREH int BIEEN True,
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o {§iff] issubclass () RIEBELMYEK LR issubclass (bool, int) A True, [FF bool &
int 12, (HE, issubclass (float, int) N False, [HN float A& int BT,

9.5.1 ZE4%
Python 75— ZEAUIK . A 2 DI IE SGERUTF s

class DerivedClassName (Basel, Base2, Base3):
<statement-1>

<statement-N>

T ZH0 R UL, FER R LT, AR A R AR bR J@ 8 E R R B e . MAER
W), MZRGEH P AEESIASHER NP RIR . B, RE—J8HFE DerivedClassName
HoRFRE], W&E| Basel HHEIRE, A)F (IBHM) F] Basel MHEIHEIR, WRAISEAKS], B
#| Base2 R, MKILIHE.

ELS UL HOX AN S A J— 285 Ty AT T 2 SIS AL PASCRRN super () BYPRETAIN . XA AE R
SO A 2 F AR TR T RN R SET AR B HRARR BT P Y super 18 ISR

BASHURIT 2 A LB, BT ZmYRGT RS BR i — AR 2 2 KB (RIEDE—A4
SRV 2 SR PR IR E R UT I ) o BUAN, A AR AR H object, RIMATAT 2 B 4kR 117 il
HRPRAL T — 2% DA IR DAL object. S THIREEZRA MR —R A b, ShaSHES H—Fs
IR AORHE R INT Stk SREBEA KRN R AT, RIRENCE—K, I BRI
(RP—ASZRAT AR TIRA TR I H AR ORI ) . BTE 2, XRS5 B 2 4Ry w]
SEHR Y RAEECH T EE. T MFE 24T, H2 A hitps://www.python.org/download/releases/2.3/mro/,

9.6 LALE

HBFPAL PR — XTI <R L6748 87 Python I AfFFE. HZ, KZ % Python fARSERE
PEIXFE A WH — N FRIZAZFR (I _spam) Wiz# 24152 APL AEAH #H5 OLiRE 2R %L
HESGREIR ) o XN A — N SEENTT, AT REAS 23 A RI I AR AE o

BT T 2RALE W R A S5t (e 25k -5 2R LI AFRFISE ), B BEAFAE T s
MLHI A BRSZ R, FRoh &4k . AEMEAN __spam WARIRSTF (ZAFEMDNEIZ T RIZL, 22—
JEB TRIZR) WAl _classname__spam, HH classname HEFR T HIZE T XL 24 Hi
BEFR. XFNNE A% EARRAIAENE, HEE B IEZE LN E T,

R EA B AL TR E R E M AR N B . Bilan:

class Mapping:
def _ init_ (self, iterable):
self.items_list = []
self.__update (iterable)

def update(self, iterable):
for item in iterable:
self.items_list.append(item)
__update = update # private copy of original update () method
class MappingSubclass (Mapping) :
def update(self, keys, values):

# provides new signature for update ()
# but does not break __init__ ()

Q)
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(R L —5)

for item in zip (keys, values):
self.items_list.append(item)

a7 5 B A 7E MappingSubclass 5| AT —A4~ __update ARiRAF MG O R A & A
HE L AE Mapping KW %4t ) _Mapping_ update [fjfE MappingSubclass 2K H1 95 4tk
_MappingSubclass__update,

TR, WS BET REE N Tl b2 Ji IR S8 SO LA R AR AT R 2 T RERY « X TE
TR T HESMAER, FlwmEERS .

WHEEARS exec () W eval () WHRBASKLEMHEMELIUMELEZE; XFELT global
EATRCR P A SR A R T R i 28 0 = T i m iR AR . R B IR R3S T getattr (),
setattr () fldelattr (), PARKF __dict_ WEESIH.

9.7 Z:ImikBA

A 2T AT Pascal ) “record” B{ C /Y “struct” JEFERIEIRAEIL, K —LE iy HR IR 47E
—ifd. XPPRFOLE A L—EE

class Employee:
pass

john = Employee () # Create an empty employee record

# Fill the fields of the record
john.name = '"John Doe'
john.dept = 'computer lab'
john.salary = 1000

— BUA B E AR B S 24 1Y Python QRS AR A ] AR fe A — AU T i Bl JE 31 05 3R i 264 0
o BN, ARARA —AFF SO RAAM A LR 1 bR, R 7T PARE SC— ANl read () Al
readline () JI{AMNTFATH AP RPN, R HAASHILA

LRI EXN GBEA /I m.__self  BLRWA m () HIRMEBIXIG, 1 m. __func_ WRZITEA
RS INAES JOOE

9.8 ENIF

FIHACALL, STREC LRI RZ R SIS R A for iH47:

for element in [1, 2, 3]:
print (element)

for element in (1, 2, 3):
print (element)

for key in {'one':1, 'two':2}:
print (key)

for char in "123":
print (char)

for line in open("myfile.txt"):
print (line, end='")

XA AT 7338 SO 8 o R A QRS A (8 ) 35 i - (45 Python S0 —NGE—RYRE IR . ERE)S
for IFMISAERTMR AN iter O o ZRREURI—EXT __next__ () FIEMBERINE, 5
VB P ocE. YICEHRR, __next_ () ¥f51% StopIteration F#KMHMA L
for fFFF. ARATDAME] next O WEBRECRIAM _next_ O H¥&; EAUITRR T EMEEL:
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>>> s = 'abc'
>>> it = iter(s)
>>> it

<iterator object at 0x00A1DB50>

>>> next (it)

lal

>>> next (it)

lbl

>>> next (it)

ICI

>>> next (it)

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

next (it)

StopIlteration

B BB REGPLH, SRR INERIAT HMRA S T & XA _iter__ () JiEREN
—ANA __next__ () ARG RECENT _next_ (), W _iter_ () AJPAA]HLHBIR[H]
self:

class Reverse:
"""Tterator for looping over a sequence backwards."""
def _ init_ (self, data):
self.data = data
self.index = len (data)

def _ iter_ (self):
return self

def _ next_ (self):
if self.index ==
raise Stoplteration
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')
>>> iter (rev)
<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:
print (char)

w o w3 -

9.9 4 5i2%

A2 DT RIEE A R R TR R TR . BN SRR TRERRE, HA e 20R R
Pt yield B4, HRAEAE NS ETM next () B, BAM ERETFRMERE HAT (Lo
EVARATEE RN BT R . — R AT A b R A G s

def reverse (data):
for index in range(len(data)-1, -1, -1):
yield datal[index]

>>> for char in reverse('golf'):
print (char)

QS
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Q O H Hh o

AT DA AR B2 ok 5E B AR R T AR B — 17 T iR i B T 2B 2R R s il (HAE SR I B N
%, A ESHSME __iter_ () fl_next__ () H¥E.

A AR T S A B AR S ST O B 2 8] E 2 EAE . X% R SO HAf ] self.
index fil self.data XFPSLBIAR R 2 E 5 9 S B ki .

BT 2 | B BRI TR, Y4 s & gsnt, S1ih2 H 38| % Stoplteration, ik
Pt AT, AL SRS E R A

9.10 AT

FELE ] BB AR AR 0] DA R RIS, I TERAR RIS RS, BN A REE S AR5
AR AT T AL Bt 37 RIS M2 R BT S B R D0 o A pladie 20 U LU S8 B 10 Al B 5 028
HEEAN R, M AR 9 Rt U B 548 A7

Bian:

>>> sum(i*i for i in range (10)) # sum of squares

285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x*y for x,y in zip(xvec, yvec)) # dot product

260

>>> unique_words = set (word for line in page for word in line.split())

>>> valedictorian = max((student.gpa, student.name) for student in graduates)

>>> data = 'golf'

>>> list(data[i] for i in range(len(data)-1, -1, —-1))
[lf', Vl', lol, lg‘]

[Ef%
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Python 1= i 3\ EHE

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

>>> os.getcwd () # Return the current working directory

'C:\\Python39'

>>> os.chdir ('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today') # Run the command mkdir in the system shell
0

B import os MMidFE from os import *. igiffEa R RS A E/EZER os . open ()
BEFE M open (),

FEME os AR BUSTHREETCE R0 dir O Flhelp () RIEHA M-

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

<returns an extensive manual page created from the module's docstrings>

E H A H DB, shutil SR TS5 (M i wi S i -

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db'")
'archive.db'

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 {EX 2B B>t (File Wildcards)

glob FAHERME T — =T DA H & 7 oo h i REE AR RS

>>> import glob
>>> glob.glob ('*.py")
['primes.py', 'random.py', 'quote.py']

10.3 &/ IS8

M TREAE H R a55 8. 325 #gphlist (8351) JBRAFHAE sys B argy BIE . fi
WHEAN 4 3|#4T python demo.py one two three £ LA NHIH &4

>>> import sys
>>> print (sys.argv)
['demo.py', 'one', 'two', 'three']

argparse B 7R EETE BB RO B Ay 2515 1 . AR EAR AT (VI — (R 2 2 AR S 44 7
[E-=203 VNIV ‘€

import argparse

parser = argparse.ArgumentParser (prog = 'top',

description = 'Show top lines from each file')
parser.add_argument ('filenames', nargs='+")
parser.add_argument ('-1', '—-—-lines', type=int, default=10)

args = parser.parse_args ()
print (args)

H python top.py —--lines=5 alpha.txt beta.txt FEArSFIEITEE, ZEA €4 args. lines
#E 5, Fl¥ args.filenames #&([F) ['alpha.txt', 'beta.txt'],

104 EREHEHEREENERL

sys WA sdin, stdout, F stderr & B stdour HE HrBL M IRE, 185 stderr W]y H 2 FISE 7R
%ﬂA%\ :

>>> sys.stderr.write('Warning, log file not found starting a new one\n')
Warning, log file not found starting a new one

R EIA R R R A sys.exit (),

10.5 FHEKRALLH

re BAHELHLTE I F IR (regular expression) U B 1 7 A3 JEFE . 3 0 B PR EVAE 1 LL 3 DA S BRAE RS, TR
For R R AR R fRE )y % -

>>> import re

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat'")

'cat in the hat'

WA TR B TR R, VAT LA RO (B ST, TR AR B method J2 HURZ A -
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>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 Ey=34HR

math BAIRAL T C bR I i B O Yy e o

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

random BEALFR L T RS SRA) T.H -

>>> import random

>>> random.choice (['apple', 'pear', 'banana'])

'apple'

>>> random.sample (range (100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range (6)

4

statistics BUALIRME T BUE R R R EA SR (Q4FFY. Do, SERES) rWohe:

>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean (data)

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

SciPy B2 <https:/scipy.org> WA 71 2 WUE FTEAH B4 .

10.7 #HRETFH

Python H4 3 2 17 BUAAEE DA S PRAR B8 1 8 o B Fil BE A P 491 69 9% urllib. request B ] DAMEAH
HEATUBCERL A B2 smtplib W] RAFI A7 4

>>> from urllib.request import urlopen
>>> with urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl') as response:
for line in response:
line = line.decode('utf-8') # Decoding the binary data to text.
if '"EST' in line or 'EDT' in line: # look for Eastern Time
print (line)

<BR>Nov. 25, 09:43:32 PM EST

>>> import smtplib

>>> server = smtplib.SMTP ('localhost')

>>> server.sendmail ('soothsayerlexample.org', 'jcaesar@example.org',
"""To: jcaesar@example.org

(T UU4kED)
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. From: soothsayer@example.org

. Beware the Ides of March.

nm n)

>>> server.quit ()

(SR R ) 7 rh 7 e A A7 — R T i AR 25 - )

10.8 H HA B By ]

datetime MAHYRMEFFZ class A] LASRAE H DA B[], % il B0 (R AT o ASCAH S 9% I I S e [ 15
B, TR E R A ORI A [ OAE B h AR DA S A . At S e [t (B S .

>>> # dates are easily constructed and formatted
>>> from datetime import date
>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("Sm-%d-%y. %d %b %Y is a %A on the %d day of %$B.")

'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

>>> # dates support calendar arithmetic
>>> pbirthday = date (1964, 7, 31)

>>> age = now - birthday
>>> age.days
14368

10.9 F#EH#E

VR R R A AL SR A% MR B SR, 4 21ib. gzip. bz2. lzma, zipfile PAK

tarfile,

>>> import zlib

>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> z1lib.crc32 (s)

226805979
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10.10 4 EEE A

ﬁ‘_‘
He.
HORE, ARG HE M tple AFT AU B A B AR E S 3. timeit BT DR R
ANELHERAIE A -

L Python {ff J1J AR AL 17 Ak 7] 1 ) R A AN 7] B 4 ¥R R RE 22, Python 42488 T RFAl AL RE2E[ERY T

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1; b=2").timeit ()
0.57535828626024577
>>> Timer('a,b = b,a', 'a=1; b=2").timeit ()

0.54962537085770791

FHEA timeit BIAHIALEEIMARE, profile ML pstats HIAH AR ML T LedE KA R X
TG 3% (E) Ve 1 8l P 8 St 1) 13 (time criitical section) [ T.EL .

10.11 REEE

FER e RO A — Rk, R B BN B IR R AU Bt DAHE B R A rh R B i B i L5

doctest BIAHRML T —fH TH., it EWR AL T ER Y SO BRIt . B8 BN [m] i B
B mIE I K h AR 0T FER B S . wmd iRt s, el TEM S, B
doctest FLAH ffERR FECAE 1 4 R SR E s 2

def average (values):
"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mn

return sum(values) / len(values)

import doctest
doctest.testmod () # automatically validate the embedded tests

unittest BAMNE doctest BHLBEMAS) , (H2 AR ATE ) Sh—(fAR 2 M5 57 o 5o ey Bl 42 -

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average(self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round(average([1, 5, 71), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError) :
average (20, 30, 70)

unittest.main () # Calling from the command line invokes all tests

10.10. #fEEEA) 83




Python Tutorial, £(E] 3.9.6

1012 {R4EHEE

“Batteries included” J& Python By a4 EL. B MBS DAE@ M E KRB EM:, BB E R
RE, SRAFRNENGE. Bilan:

[l xmlrpc. client il xmlrpe. server HIALMIE Ml MR R I S HEA 5 . B (kAL &4
FEEVA XML, i 5 (E A 7 B B XL AR o804 L i

o KUH email B A MIME FlHAth RFC 2822 #H B & T CFUE R SCF . AHER smtplib

M poplib JE L B ARk S GIUR URAL , email PR HEA S SE R T HAR Wl A Sr B
TR AR (R AP ARER) AR E A i SR B I

* json E{1¥ JSON BRI ERE A NfgdT, SRULEIRK SR, cov BAHIIRALE HFE CSV (PAE

SRR AR A% X, TN EORLBAI AR 38 ) xml.etree.ElementTree, xml.dom
Bl xml. sax BFAISR XML g R, £ABITA, B LRI E RS L T Python JE i A 2L
ftn T B2 Bl g2 [El.

sqllite3 Kifl/2 SQLite ZORE pR U — g e, Fefit— MR B Fr AR EORHE, AT DABE Gk
JEERMERY SQL FEIAZCEN BT3B A7 I

O B B4, 5 gettext, locale fll codecs &,

84
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cHAPTER 11

PRAERER T —F ZERSy

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 (L5t

reprlib BHGRHL T EFLRAN repr () AL, HT A ER KSR Z B A4 AR

>>> import reprlib
>>> reprlib.repr(set ('supercalifragilisticexpialidocious'))
"{lal’ 'C', ldl, 'eI, 'fl, 'g', ...}"

pprint FHGRAL TN IRFT EIEH], Hobm i N EXT SR 7 A s SO R AERS B REAS ELEEEEL
W SR KM A EITATIE, SR AL SUSIIEATAFRIGEIE ,  DATE I R R R R A

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'vellow'], 'blue']l]l]

>>> pprint.pprint (t, width=30)

[[[['black', 'cyan'],
'white',
['green', 'red']l],
[['magenta', 'yellow'],
'blue']]]

textwrap BIRBEEHE AL ICA B, DAIELY 45 52 1 e T8 -

>>> import textwrap

>>> doc = """The wrap() method is just like fill() except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print (textwrap.fill (doc, width=40))
The wrap () method is just like fill ()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.
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locale FEHAL PSR E M SR A ECA% X Tocale BEHLY format BRI & —> grouping JE 4, ]
AR A A 4 IR A R R

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252")
'English_United States.1252'

>>> conv = locale.localeconv () # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format ("2d", x, grouping=True)

'1,234,567"

>>> locale.format_string("%s%.*7f", (conv|['currency_symbol'],

ce conv|['frac_digits'], x), grouping=True)
'$1,234,567.80"

11.2 &R

string BERE S —MEMK Template 28, HAGEMNTRAMFFEEE. €N PAEARE SN
FHZAR R O E i H SRR -

iR R SRS, AR S i EATERY Python FRiRAF (AREE & EE. HFRIT
L) M. — B IAERG 505 o5 LAFFRER R, T DAYE S ThT B R b B 22 (0“7 RERIEC 1 Jo 7 2546 23
#lo 58 KEPIE UM FAT 82

>>> from string import Template

>>> t = Template('S{village}folk send $$10 to Scause.')

>>> t.substitute(village='Nottingham', cause='the ditch fund")
'Nottinghamfolk send $10 to the ditch fund.'

TR LB AR B R AR AT RIE, R4 substitute () HYERHME KeyError, X
THRE BN A, PR R A T R A e, IEA i safe_substitute () JLHE
IEnE—— R, EaE R ST EA R .

>>> t = Template('Return the $item to S$Sowner.')
>>> d = dict (item='unladen swallow')

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute (d)
'Return the unladen swallow to $owner.'

Template ¥ 72T LA & L BafT. Blan, AT REE AR E a4 26E, RN T a5
I HL BRI A A

>>> import time, os.path
>>> photofiles = ['img_1074.Jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :

delimiter = '%'
>>> fmt = input ('Enter rename style (2d-date %$n-segnum $f-format) : ")
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%y")
>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print ('{0} ——> 1} .format (filename, newname))

img_1074.jpg —-> Ashley_0.Jpg

Q)
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img_1076.jpg ——-> Ashley_1.7pg
img_1077.jpg ——> Ashley_2.7jpg

AR IR o — A~ B R KRR 245 2 AR AOAR UM i A0 0 BT ok o X BEARXE XML SO, afiSeAR ik
1 HTML W 238 2 (01 5 OB T fE -

11.3 {FHAZ#HIZRICFEX

struct BHEL T pack () Ml unpack () B, T ALBIAE K ER) “UERHC AR R HT R
AN THEAM zipfile BURMNGILT , QM IEERM T — A ZIP SCPFRY B A Sk {5 B Pack fUR "B™ FI
"I R I Y AT S A < RN PR E RS B/ N 5

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', datal[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]
start += filenamesize
extra = data[start:start+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header

11.4 2435

AR — PR T AR R 22 AT 5 DEATIERI SR . 20 Z0RE n] DARR = I B IR B2, 4 Bl
ﬁg/\ﬂ‘] [, PR AT S5 7RG il T. — DRI, VO M Estr M M Iy 2t

PAT ISR T R threading BEHUMTTE IS GiafTL 55, HAEI FAE Y R QREztT:

import threading, zipfile

class AsyncZip (threading.Thread) :

def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip('mydata.txt', 'myarchive.zip')
background.start ()
print ('The main program continues to run in foreground.')

QS
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background. join () # Wait for the background task to finish
print ('Main program waited until background was done.')

Z AR WG FEPR S, AR R 2 A 2R 2 8] 5 2 R el AR B R . Sk, threading 45
PHRAE T 2N FB AR, RRARR. . KR EAES .

SRS T HARRSROR, (HAUNY BT HHR AN T AT 2 LXE AR BRI AL DR, SR AT 55 PME RS
W IETT R T A R SRR SRR T B — AR, RIS queue BLBR XA K B HA AR
WK W HARF ] Queue XMRIATAMRLAFMMNE, HoH T, HhHE, BnlE,

11.5 BE

logging BEIHFRALINAEST 4 H ARG H GIL R RS, fEm MBI T, HGHE A2 SOk

sys.stderr

import logging
logging.debug ('Debugging information')
logging.info ('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')

logging.critical ('Critical error -- shutting down')

X277 A AT i

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error —- shutting down

BRANEOL T, informational A1l debugging iF BRI, i Hh & Ak BURRHE RS BRI . HoAth it e I B 35541
SEER B THRE, B, BT SCHTTP fedsaf. B ad g vl DRI S UE e P A [ i e

J52: DEBUG, INFO, WARNING, ERROR, A CRITICAL.,

H GRS A IEM Python FLEL, AT DAM I FBCE ST, PASE H E SCH TR M o 3oy AR
P

11.6 555|H

Python £ B AT AAFEIE (W RZHOG R IEAT T ITHEOF 6 sarbage collection i BAEEF5 1) « 24
FAX RG> 5 R R 5 A A RO 5 R A

W 3 ORI 2 BB TSR UEAE T, AELAE R b X R RS HA X G i i T NP ER B AT ANSRR2,
RTINS HARAE . weakre £ UMY T BT DR B E S | FIBERERR BXT 42 .
BRI RAFFR LS, B EH DT R PP, H NS5 Rl M2 4
POROIFESIREL  ONI PO S FE e

>>> import weakref, gc
>>> class A:
def _ init_ (self, wvalue):
self.value = value
def _ _repr__ (self):
return str(self.value)

>>> a = A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference

Q)
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(R L —5)

>>> d['primary'] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect () # run garbage collection right away

0

>>> d['primary"'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python39/1lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 BFREIIRNIA

VP T RAR S IR AT DU N ES IR IAR E . (H2, A &/ B 8A AR L Uk
e

array BHGRE T —Fh array O A%, BARMTIIZ, (FILAET6ES—Soh Bolit A7 S .
R T5R T — DA A2 TR0 TR e USRS CRARD Y ), X T
FIFHKBL, A4 H AR FRHE Python F int XHGUE AT 1 F 16 455247

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> afl:3]

array ('H', [10, 7001])

collections BIHURMEL T —Fh deque () X4, BIMITFINER, (HAZEmA AT A BRI, TAE
HE) AR R A RS . AP SR 3E T SE B BAS AT A S8 2R

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append ("task4™)

>>> print ("Handling", d.popleft())
Handling taskl

unsearched = deque ([starting_node])
def breadth_first_search (unsearched) :
node = unsearched.popleft ()
for m in gen_moves (node) :
if is_goal(m):
return m
unsearched. append (m)

TERF AP RLBASE, i et i T HAL TR, Bl bisect BIREAA M THRAMA PR KA

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tecl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq BHRML TR E S ZAR LI R L. /AMER A H B R RFEAEE . XX THEEL )
) fe/ N TR A A B A7 5 B4 R O B R i AE 8 A
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>>> from heapg import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify (data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 +#HlFRIEH

decimal BB T —Ff Decimal FRA M T HREHl7F fia 5. MIHLNERY £loat T HEMHIF MK
W, SIFHE T

o T8 55 I PR HC At 5 R 1 0k fh s 1) i

. TR,

o AP 5 LA DAY R VAR B A R

o BESARUNELE, 5

o JHPEEEER S T 58 M TSR VE RS R BT AT -

B, B S R R AT 70 S LR SR B ESEH, SP RS R . AARES
DU A B G I M EE S SR

>>> from decimal import *

>>> round (Decimal ('0.70") * Decimal('1.05"), 2)
Decimal ('0.74")

>>> round (.70 * 1.05, 2)

0.73

Decimal FIRIEIR SR BIMINE, FHMRIGEA P LI PRI A ik U ASA R iz, Decimal
A DABEULF Tz SR o 2 — B R BT IR 0 2s  2E R & S B0

KR RS Decimal FEREASIATXS T —dE M1 Bk U AN IE ) BOASGZ S A S A

>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

>>> sum([0.1]1*%10) == 1.0

False

decimal BibRFEHL IR 20 R IEHE:

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")
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CHAPTER 12

P RigREH

12.1 &4y

Python [ e i 5 & 2 ANTEATHE R OB A B AIASAR o 8 e A R A% 95 S R 5 WA ) e
Joi, PRI {1 P AR ] RE RS R R R B B IE, BS2 5 1 1 T R R AR o B R AR 7
[t

T8 R AN K B2 484 Python st nl DA 2 A7 BN RS 205K, AR B IR 2 A /52— R4 E 1Y
B 1.0 B, (B354 REMAEA B F52 2.0 iz, ARENE B TR 2246 1.0 52 2.0 #RErffse, DA
O R R

EE =2 Al —FERE % (virual environment) , & e—{HR AT ERIA, (E FLIET A #5414 e AR A
Python, PAN—ZRIIMHBKEM:.

AT F R P A X AT AR A [ Y [EeBdss . DARA PR @B ol b, BN A eEER EH T
wyEEERS, [F 2480 1.0 iR, AR REN AR B AT AR 55 Sh—Mf 2.0 iy (EER . e e e
A B LA R T AR 3.0 i, SEEA s S AR A BB

12.2 B FRBR

A A S B PR EHE BB B venv. venvy i@ # € 2SR REEIUS I OB AR ¥ Python., B4R
9 2R B A FRURAEY Python, /RAPAIZEH python3 {4884 BT R4S Y Python.

e U BRI A IRr 0, EARIE) e i DB B A Bkl e 2 4%, PALEJAR (seript) 14T venv BLUAHEIH 4+
SE BRI -

python3 -m venv tutorial-env

R tutorial-env NIFERES, B & H# V. tutorial-env ¥R, [ H & 78 Ew &7 — 4
Python P asiEIAS . AR R . DA [F] ) S 3R A R i ke

[EHBERSE R 3 ORI B2« venv, SE R4 FE H € (0L EORHICHE IRIY shell T LRIFRERL, RIME bRy
2 BE ] AR RE EOR IATAE R IR A, AR s AT AT (3. EOR AR 1L SR L TR ST . env BR5G 4
WUE AR ALER

— HAREST T EREESE, R AEE .
1£ Windows &% H, A :
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’tutorialfenv\Scripts\activate.bat

T£ Unix 8% MacOS %%, {#1H:

source tutorial-env/bin/activate

(35 Br A2 =058 1 7 bash shell, WK 2] esh 5% £ish shell, i &AM activate.csh B
activate.fish Z'Kc)

(EV 885 () g5 Bt oy vl 8 AR shell $i2 78 ST SR BEUR AR IEAE G i [EVRE B35, () ELAB WSO I3 DAGRARAE 047
python HRHEE ] AR EIHFE 1) Python A, B4

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages']
>>>

123 H pip EREMHF

AR PAGE B — MR i pip MUFE R4, THEEREM:. pip THE @ Python Package Index <https:
//pypi.org> A, AR DAIE AR 49 B [F)'E #$[F)'EF Python Package Index.

pip B4 1454 “install”, “uninstall”, “freeze” %5, (] PA2 % installing-index $5Fg, KHUFS pip i)
SEHE[EIH S )

VRATLAZ I 4 5 B R4 7 AR e Rop AR R 1

(tutorial-env) $ python -m pip install novas
Collecting novas

Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas

Running setup.py install for novas
Successfully installed novas-3.1.1.3

VRULAT VA I TR B4 2 A4 B == R A E e A -

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none—-any.whl
Installing collected packages: requests
Successfully installed requests-2.6.0

SR AREFHATIAG S, pip WAREHIRAC AL, REAEHARM, IR DR R R 5T
FHBUFZIRA, SUE AT pip install —upgrade AEEPEFHEERF NI

(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

pip uninstall MR 2 A4 5] AR EHEEB R RSB E 1
pip show n PABUR—fFFE B &R
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(tutorial-env) $ pip show requests
Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.
Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com
License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/lib/python3.4/site-packages
Requires:

pip list SrHUREMREERE TG O8N EMS:

(tutorial-env) $ pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze ] ARE M CALLAMBLHEH, (L2EL MM pip install WASERIHA. —
A S AL Bl T R A B ) — R MU requirements. txt HYRESE:

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt

requests==2.7.0

requirements. txt A PABERZ A E i, (B ELAEETRE i FH AR 2 —34000 o i & AT DA install
—r BRI BN

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas—-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip A HLYIAE. W PAZ installing-index $55F, APUHF5EEEN pip [EIHSCHF. BRERE T —EEM
([) HAE %3 B2 F Python Package Index W] DABURIES, A PAZ % distributing-index 5H5 .
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cHAPTER 13

R I RBE L) 7

(TR A SO REHS ()G A (4 T) Python (1 Lk
B . A MREIER s 2 e ?
AFHUERSE Python IR —F43 o SEy SCUFEIEEAR AL SR 5

* library-index:

Wi i EEE S FE), e4ept Tk (EfER) M2 ZM a2 8E, k=X s =X EE)
PIBLAH . EEAERY) Python 4T HUA &6 & K = WM AR A . A SeBigH w] DA ER Unix (545, @8
HTTP AR Scf: . [EABLEL. e SF08IE, 45 CGL A2, Ak, MirL HAMT % .
R 20 2% TN DARAR T A MR e nT DA .

« installing-index: [EJHH SELfigE fs 2] 22 4% HoAth Python (i F 35 7 & 58 A5 4H .

« reference-index: Python ¥ DA MR AFEMEI . S0 SRR AR G L6z 0, (ARl S
AR e R A Y.

T4 Python [{ &5 :

* https://www.python.org: Python ] = 2L45G . B SRR SO PA S Hi4h £ Python AH BRI 148 B
Ak EIER 0 [ElR B e R b, B2 WM . H AR DA RGO R EE s S 15 A vl o 5 & b S 4 ol 2R A T
PR, AN LB )3 S B AR T T A A

* https://docs.python.org: fe#i 35 & Python f3C{:.

« https://pypi.org: Python £{425| (Python Package Index), 2 it #:EJREE] Cheese Shop', [EJ44 T fii
HI# Bt Python BLHINER S|, EHRHLHAHREEIRE M. — HPHLA SR AR =CHS, AR mT DU BR S
FE i EE) ) & [FE AL A A 383

* https://code.activestate.com/recipes/langs/python/: Python Cookbook J&—{H A& KAAE =14, A&
AGH] BRI A S FREIAR o R EMEAS R0 BB R 9 2 7E — 4544 [E) Python Cookbook
(O’ Reilly & Associates, ISBN 0-596-00797-3.) e,

* http://www.pyvideo.org FEAfF e Er B 2 fEAH 2 ErES S8 Python AH B 5 4

* https:/scipy.org: The Scientific Python 58 & — {1 & FI % e 2 [ 51 SE LB B A RS, DA KT
[EWE. EAZERE JEERES . B E. SRt igE—RmE .

#H% Python AH [ 1Y %€ 4 S (4 R [l i, 85T PASR U 28T Bl AL comp. lang. python, B EMH 2
python-list@python.org 77 i ¥ (mailing list). 7 B FFEALMITES 5 i SIS (R, AL AR G 21 H: rp g TS 8

! [Cheese Shop (j2#J%)J /2 Monty Python ffj—{H i : —(IEA A —50R TS, M EiERe, 5aEsEPEgS.

R AR 18 B 6T Python ACREITEBU AL I B
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oM E B A — . BREAMCAERES, M (FIEE) ME. 2 ae s gt ERmsil.
T 259 B A7 AE https://mail.python.org/pipermail/,

TEIRMGZ 1, g MR R WE (MRE] FAQ) g A L. FAQ #r[nl 2 Hh BR 24 1]
R, ARZHEEEC KO SmEMEN .

[EIf
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cHAPTER 14

BN\ AREE A1 s AT D& (L

A SERRA ) Python B 9 i i A E) 2 1) i 1 /R 22 R B () (history substitution), {{LI7E Korn
shell A1 GNU Bash shell i 2fig. & H2IfEE M GNU Readline s xURACE A, B S04 25 00 43 5 14 JELASS
EA AR E A CWEN S, EEERMEAEET .

14.1 Tab $ B E)5eH (Tab Completion) 1 58 s2[[)#5 8 (History Edit-
ing)

TEH R DB IR, SRR AR A B2 W RE @ HBIEVT, FrRAWT DA Tab SN H B 5E
JRRREC; B @A Python IR BRGA A FE . i sk S M2 ARAT T BEAL 44 R . BP/MEJE string. a (R
7y B (dotted expression), B #HRAR—MH ' . ZATHERAORIE, RERBORERRYFRE I,
T ABSE R RER, MR _getattr_ () method (J57K), [k i%iEH X
W0y, Bk RE G AT AR B e SR . TRt e R AR i 2 Rt B R e AR il
%%%ﬂ%g,—@%E.mﬂwmhmvxy%%%*oET—&E@E@ﬁE%ﬁ%,%%ﬁiﬁﬂ
IR PT ARG -

14.2 EENEHEXNERF=E

SLELIRCAS (Y B A L, BRI REMY BRI RE R — W BRI (B — S B A w8
RAETERF T 4 Tl S RO AR (T &% (parser) H1IH R —47 /2 75 7 S AR HEAEHT (indent token)) |
ARRSE 1o 1 B¢ B ] RE & BRI AT R . A — M o reEn A (S =) #7598, 5l
SEAHAUAT SR VCES, IR ERA

AR E BB X B Ry R, OB, FBE) IPython, & HAF Tab % H ) 5% L.
PR TR o e E A B S (. B AT ASE 2 R EURE e i A S HoAt e AR o 55— (R
WEA BB, FE] bpython.
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cHAPTER 15

FROSUER . AR

TERTAMAERE T, I B OE S A NIFOR . BIINE, FE g hr/ N

’0.125 ‘

Al g AE) 1/10 + 2/100 + 5/1000, [RIEEAYET, i/ Ng:

’0.00I ‘

AIPEAME) 072 + 074 + 1/8. 3 Wi /NS A R AR ML, I P ECIE R [RIFE A BT AT R, 1R DA
THERIEIR

REMR, KRS HEA/ N PR DA 30N IR . — RIS R, Al A it 07 Bk
BB R M G a7 B RO

A, S EE RS . A8 1/3 6], Gn] DA T U1 57 /) 8

’0.3 ‘

Wi, L

’0.33 ‘

e S bpUR S

’0.333 ‘

RICISE, A drt 2 DR/ N, SRR ARSI R R 173, (EARIE 2 REOGHORT 1
R 1/3,

[FIRRRYTERE, AR AL D A BRs RN, /N 0.1 R 3 A/ NEORS HE L0
FE IR/ NI, 1/10 G S PR R /N

0.0001100110011001100110011001100110011001100110011...

N AT A BRI 8, Bk RS2 OE . MBAE R ZH a7 B 5 4
HOE MY, o TR s A ST BRLA 53 A eon, R DA BRI . AE 1/10 [
T, i) 3602879701896397 / 2 ** 55, (MM RaHaHisir, (EARSEE% R
1/10 P EIE#IH.
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HUR B EBUR 3R, AR 6 & A 5 B E2 WL B . Python I B —f T S BME, H
RN T AR SR B HEOITMERY T B 7R R AR, AR Python FLAY B 58
BT, KON AR Y 0.1 i AL M, e EURE:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

T8 RN EEG A B0E 2, FrA Python 1§ (7 B BRASAE AT AR Z WO BEIR , SR & AR U(E :

>>> 1 / 10
0.1

— BB, HEIR B B AR AR ER 1710, (BEIEREF R BB a8, feds
A HEBE L.

A B e A H AR EMN B X HE @& ®EIDN
i & /N B, B o E: # % 0.1 Fl 0.10000000000000001 A 0.
1000000000000000055511151231257827021181583404541015625,#H 3602879701896397
/2 ** 55 3rfbl. H A TE =R BUE AL (R R G R E, AT ] R SEAR T AR R, R R AR HE

eval (repr(x)) == X
JEs |, Python {42/ 5 JC (prompt) HLEJHEY repr () MU EEESE L EBEWI A 17 184 T

0.10000000000000001, 4% Python 3.1 i F944, Python (FERERIFHUIZRSE L) AT DAL b 540 ) ik
[EJfif S URE] 0. 1,

R, BRI OIF RO T R, [EIAZ Python (SRR (bug), B EREAMEIER. N2
REsRR 5 SR BRI B 0RO & B BRI AR R S M BIEHh (BRGSO B m 2
], seETHSeE ).

(EIR S A Y, T REAE A S Hs (¥R 5L (string formatting) (EVAE R 1) 212 8 :

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"

>>> format (math.pi, '.2f") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

WTMR—REENE, ERIEERL, PHERr e L5 (R FAE S AFIE RS ME T &
Lok

BHELIEREGELE N L8, S K[, 0.1 N2EIERY 1710, =8 0.1 BYMEH N, A E(E
HEREER 0.3:

>> 1 4+ .1 + .1 == .3
False

[A] IR 0.1 AREFFEIRATRSHERY 1710, 34 0.3 ABEF ISR 3/10, FHSEM round O sl
AERgHE):

>>> round(.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False

BESR S P R MM RS E S, (H round O BRI ABFR BRI AE By, —2, K
TR 14 S gl 528 A T DA ELAH e -

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

TIERE MR R AR S KT [FORER] B, SRR T 0.1] BRI, i
AR A 3 L B T SR R IA , AT PAZ % The Perils of Floating Point (77 B #{7 J )
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IEAARGS SRS RS, X BRI TR A R (H AT T HLO7R S AR 1R Python 77
JIBE AR IR RN IT SIS B R, A RZHBWLES EER R s EAT B 24453 Jtd (i #h 2
BAEN 1 ABEAORAL L, XX REZHUL SRR E 205, (BRI SETR Zie eI e iRl EAR, HAak
7 s HA T e FECHT I & A SR .

BRI SRS DB SEAAAE, (BT REZEOEH A7 ms B R Sk, R 75 a7 SRR i 4 s O &5
BN NI E R EE R TS ER R LR, ste () BHE R, X TERBERESTSE
formatstrings ¥ str. format () FERMERIEIARLT.

STFHEREM TR R R ER S, 2R decimal Fikk ) ZAEHSEH TE S SN MR
BN EflE 5

MR AR E H fractions BIERAE R, 2 HSEEL T B AP A ARIZE (F AT PA
KM F ML 13 SRR ) -

WRAR R B E N EE P, RNIZE— N EUEIZ . Python 2 NumPy DA Hy SciPy 3l H Ak i 14
ZHEHEFEMGTHEREA . S0 <https:/scipy.org>,

Python 24t 728 T H | W DAFEARELH) #8258 — A7 S BOR B (8 /) /D B0 0 20885 Bh . filan
float.as_integer_ratio () HYESH TR EETERN—080

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

T e — ISR LLAE, B AT DAROT R Te At B U {1

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () FYAXPAT/NHEG (DA 16 HEE) RITRIFSEL, FIREREL B ARAFLEVRITT AL A
fiME:

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

RO B A 7/ T 7 Y T R SRR 1 e e A (L

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

W TR RE R, BN TEBCRERA ((FETEK) B Python BARKU(E, PAKS SR FIA%
AW EAES (140 Java F1 C99) Az k.

A—MEMHTHZ nath. fsum () K&, EABTHARAERE PR ERK . EE A mE
ETHERRIRER “F R XA DMRAFH R E ST E RSB, SRR A SR BB A R
R

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1 RiRMEEIR

A/NIAFEANERE 0. 17 AT, FHUEII R AT DAZEAESE B XIS LA AR B AT . BUE il fe 2 CL AR 3
& TR AR

Rom iR R (OS2 REH0) HRER/NECETEA — 2l (DA 2 BBl ) RS ifemix —
FELHE M. X e N2 Python (3 Perl, C. C++. Java. Fortran DAKVFZHAIET) LHA
2 R R RITII R APR +E RE A 2R A

WA ASIEAE? 110 2 Tk bl MO o1 . H AT (2000 4F 11 ) JLFBrfy i IEEE-754 3
SABFARERHLAR AL LT BTl R GE-F- G #F2KF Python 3 U8RI O IEEE-754  “XUREE2RA7 . 754 XL
KRR 53 ARSI, INILTERARS, TSR 0.1 Felfe oy DA J/2%+N JE BT REFR I Bl 7
B, Hodr g RIS 53 T HERIAIR R BT

’1 /10 ~= J / (2%*N) ‘
BHH
’J ~= 2**N / 10 ‘

HHMT JISUA4 53 67 (B >= 2+%*52 {H < 2%*53), N JffE(E N 56:

>>> 2%*52 <= 2%*56 // 10 < 2**53
True

WtEYl, 56 EME—H) N (HREL J 1814 53 . XAE J By fefE nT Bl e 280 8 AR TY:

>>> g, r = divmod (2**56, 10)
>>> r
6

MR R0E S 10 BY—2, el M Tl Py 5 A RAS:

>>> g+l
7205759403792794

SRKETE 754 BURSET 1710 WA UE R

’7205759403792794 / 2 ** 56 ‘

TR BRI DA £ SR NECK:

’3602879701896397 / 2 ** 55 ‘

THHEEBE TR T EE A, XSRS FIERT 17105 GnREATEA m s A, WS/ N
1710, {HIGIS U] BHA L2 A #heg 1/10!

F TR AL “FH” 1100 BLbRERIHEE DTS B e/, © P RE IS 21 fed: 754 XU
pUR (DYIER

>>> 0.1 * 2 ** 55
3602879701896397.0

WRFA IR/ NEORDA 104455, JATRT AE B o 55 A2AY -+ BE %L

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

X R BB P B B 2 T 3 5B 0.1000000000000000055511151231257827021181583404541015625,
WEiEE (UIEKRIHRAR Python) #IA S B/RXAN5EREA HHEHIEUE, R R e AN 17 A3
&
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>>> format (0.1, '.17f")
'0.10000000000000001"

fractions fil decimal FiHen] SHEfT ST A E A S

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_ float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

Bt [

16.1 EEiER

16.1.1 SERRETE

TSR A, BB A A RS R A HEE . A H BT, BRI FHRUR T W
B A AR SR, EAEE HHEE R AR Bk AR . (1 except FAIHE try BRI A g PEIK)
BIAMEBTERE N AR5, ) ALt 2R En, SBEEZRY ; &S RERA—Z A —ik
IR IEE] . A R SRR AU AR B AU SR 5 AT TR A 1E W AR
] E R FIOCE R R FOCM A R B o0 (B 2 Control-C ok Delete ) & HUH#iAERR [0 3] 342
%j{;l:' TEFRSMATHE A — P, ©5]% KeyboardInterrupt B4, {HAIDUEBE try Bk
RRBEHE

16.1.2 T[#{THY Python [EJ&

FEXE BSD {1y Unix %45 |, Python [EVA T AEHAT, #ifR shell [ElA—hk, G HCE AT w47

’#//usr/bin/env python3.5

(e P paTa I) (EEAN MDA R — W THATHEN. +1 LU A
ERICP -, 35 E A Unix BEUIEAT O \n” ) R, TS Windows O \r\n® ) [T ek
B, k0 JRE Python th B HTEVR.

W PARE ] chmod 5 A EIEAR T nT B TR sl HERR .

’$ chmod +x myscript.py

& Windows R4t I, [ [T BHES. Python 2R B . py H% 8 python. exe
BHELEZ, @k % Python Ml rEDIEIAEST, RIREA BT AR coyw, TREEELT, WHEH
BURF ] 15 10 77 6 B

! GNU Readline £{7frj— i it B rT g & FHL 1135 — 2«
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16.1.3 EEIR[FEHIESE

EARE B Python I, AR [E1B) BB SR REA T—LEARMEHR O R AR 0 (8 . AR T AT 8 3 —
#[E] PYTHONSTARTUP WY BRI HORTE B, w8 MU~ MESEB A SMEES . ENIIFEEEL Unix
shell i) .profile,

15 (A 52 U7E B AR Pl i, 3 Python FR[EVAS Hr i BUE & F, WA AN Erplsii, ¥ -file: /dev/iy fE
84 1 AR IR R R € (5 IR B R H B . BfEAT H BRI — 4 25 H LT,
B P F s import B9 41T PATE BB A M BR e s i o AR 0T DATE B AR R el s# sys . psl
Ml sys.ps2 FEHIRFIT.

WHRARARGE 5w H B BB M BB AR, (R AFE SR EE A R P B if os.path.
isfile( ‘.pythonrc.py’ ): exec(open( ‘.pythonrc.py °‘).read() HEE=CHERR EEBEIT

e QAR E—E A b N B, AR HTEEAR A e b I3 R

import os
filename = os.environ.get ('PYTHONSTARTUP'")
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 E[F1LiEH

Python #2447 WifME)] T (hook) FEARFI AN EXENL: sitecustomize fl usercustomize ., BWHEE
SEABELER), e e Z AR BRI site-packages [ E . [F1E) Python [FE 175 BrREA M

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages’

BAE, EA A% B Eh Al — 4 usercustomize. py FIHEER, [ER AR EMEAB AR .
& 52 Python [{RRRIFIY, BRAEE DA —s BEIEEIB) PAZE ] B E) import .

sitecustomize WYEAE K XM, (HiE# 2 H B BB 7F 41 site-packages H [EI' N fl &, [Fl7E
usercustomize Z Jj import . FEZAH2(E site BT M.

I3
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RIEXFERE

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o A2 AL b ARPRACES AT I BRIARY Python $27RFF, AU6E: ZEbrgAaddl, BO0 - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x Ui 4% 45> Python 3.x AASHY T H., @ MENTIRAD , ik [y ARAFTARS , AL 34 oK 22 %5k Tl
BRI

2t03 G HEFRUEE Y, Fidifh 1ib2to3; $EAL TS AT & Tools/scripts/2to3. FEN
2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
X, M FHARF G EIU hasattr () BTG b s (Bl AR ). ABC
SIAT T2, XM IEg& B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- JEfif KCECR| AR, KEME. REOES SR MERFRE, 8@ VE Rype hint KfH .

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument -- S5 7LV BREHE 4 function  (B{method ) WHEH. S35 RWiFh:

o RHEF A TERREOR I P T A AR AT (B0 name=) SUFAE NS TERTTAA ** 15
JRHLAEM A 250K, 3 FI 5 AEPA TR XY complex () B Y@ T Kt 7S

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

s EE A AET RETFSHSEC MESEOTH T SHON RIS AL S8 wia
WA * Witerable RRITTRGAE A . 20IRUL, 3 F1 5 LA M P BT B SEC

complex (3, 5)
complex (* (3, 5))

107


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

Python Tutorial, £(E] 3.9.6

SR RRAEL L5 PREAR 6 B 1 JE iR As e A CRAELRR N 2 I, calls —5 . ARMEIETS, AR5
FRA] PR FR— S8 A A I SRS % . 1 RS i
Tz Wparameter AEFZZH , HILEH SEEE S X HIPA L PEP 362,
asynchronous context manager -- 525 | FSC8FPRZS 0L AP XF 4 il i F X __aenter_ () M
__aexit__ () FYERX; async with {50 R TIEE . B PEP 492 5] A
asynchronous generator -- 53542 K 2% iR [ {B ~asynchronous generator iterator W R, B 5 async
def & X PEEREARFALL, ANRZAHETFEAS yield b PA=E— RS WHE async for
PEA T A1
WARIEE 245 70 4 g AL, (AR RS B0 R ] GEJ2 48 o+ &
R BRI AR ARG
— N AR RO BB await KA E#H asyne for PAN async with 4],
asynchronous generator iterator -- 525 2 g5 028 asynchronous generator eRELFT IR R A .
WX S JE T asynchronous iterator, 4R __anext__ () JEy &R AN 0] SR Sk 00T
S AR R RIS B R T — yield £ibx,
A yield SIS EE, (CfEY4 R0 B TRS (1 RERAS m R try 154). 241% 5
FAEMREEREGHM __anext_ () REIWFTERFRRARUKZNS, B MEFFALE LT T .
Z: i, PEP 492 F1 PEP 525,

asynchronous iterable -- 5 B[ IXfRM R W E async for i A) o gk 6 H 09 X S b 0 B W
__aiter_ () FEREl—"Aasynchronous iterator, B PEP 492 5] A,

asynchronous iterator -- 5330S LI T _ aiter () Ml__anext_ () HIEMIXIER. _ anext_
WLAR Bl —A~awaitable 34¢ . async for LAFLR LR __anext__ () FiAFrR I A5
fixts, HFHD| % —1 StopAsyncIteration B . H PEP 492 5] A,

attribute -- JEPE HKE]— W RAVE, LA RS2kl KA FoRG . B, aR— R o
HA @M a, BT A o.a REIHE.

awaitable -- A 25 R0 R GETE await FRPHEHXTER . WA coroutine B2 HA __await__ ()
IR . S0, PEP 492,

BDFL “&5{-ZZM#E" W45, HI Guido van Rossum, Python A1) .

binary file -- —3FHISCIE file object REMG RS F 7 Kb o R SCHR B R A BRI (Teb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,
TS Wiext file T REEMSIES st MR SRS,

bytes-like object -- ‘F=YiRAf 4 7 #% bufferobjects I H. 8 F ) C-contiguous )3T %, X AFEFA
bytes, bytearray fll array.array X%, PAKIFZ il memoryview X[ 5. FERNH
AIEZ R AR B E P R XS E AR R . PRAE N B SO ARGl B T R R A
LA TR BT AR ) IR . X R RAE SR PR MBS . W ARG
SPIFAU4E bytearray A} bytearray i memoryview, HAWHEAEZR i fIEHR AT R
AIARXT G (0 HEE T RNAEY) s IR A B T4 4E bytes PAK bytes X4 memoryview,

bytecode -- ‘= {ifity Python JFAUIS 29 4mit 470, R CPython fifkiss /R Python 271 RS .
FATIA S GATAE - pyc S, XFESS IR PAT R SCFIE BE R (] DAGR 25K 5RS 28 4 13
HEARY) o XA FRNE S B TR R AT S A T WL AS i virtual machine 2. 1o RN [H
Python AL LA —E#l A, tA—EBE7EAH Python liAS 345 .
FATIHE 25T ATE dis BEHP) SR h AR A .

callback -- [ —ERSE L A U DATE AR B9 A1 209808 FH 1) 1Bl R iR £

class -- & FRANE FoE OSBRSS L8 NHZ I S A TR IR 7 e

class variable -- J8A8 & 7R AR, I HAURTESRMZ I B (MAS LR L H P IE 20 .

9
9

SR E. WPRFEIERE

9
!
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coercion -- JFISRIEEHE 60 S AR R 2R B S B RAE T, —FhR AU SE 0 R U 40k o —Fh 2R
B, BN, int (3.15) @XFIETF SR REAEL 3, BAE 3+4.5 1, SRR IR—3 (—4>
J2 int, —A>g float) , PHEWAEARAH R B GEAHM, A IAF5 % TypeError. WEREA
%%%Tﬁﬂ%ﬂ, TP BRI W AR S B — M A R 2R AL, BN S Y float (3) +4.5 1
AN 3+4.5,

complex number -- 525 XL RGP R, Hd g BUEEEER R A SRR A R AL
EECEERCANL (-1 FPPIR) MSEREE, EEAERARE N 1, TR EN 5. Python P&
TXER SR, R TREZEC TG BEEE— 3 B2, Fl 3+15. WARFEZ math Bk
DI GE%F B EZ BOR AR, M cmath, EAEIM & — R R BRI EAE . SRR 1%
HbsE, ZMEATHE IR S T

context manager -- |- FICHPIEY TE with i) P, EdE X __enter_ () fl _exit__ () F¥&
K= HIAFARSHIN G . S0, PEP 343,

context variable -- |- F 305 —FRIEH B LR SCAT ARA AFRIPER B . XRUTFAELR R
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M Tdfdngis
HZA TR, BT  RE ARSI KRS AR TiEE:. 20 contextvars.

contiguous -- ¥E8; — NEp IR R C #4218 Forran % 5t SW0A R HELEN . F4EZ /2 C Al Fortran
LN . FE—4EB T, Frf 2 B U AE AR TP I AE S HESY SRS LR s =5 0T
TEZ 4k C-IESEA Y, 244 AR HES I B — AR5 V5 A 4% B i fe i . {H2 7E Fortran
LR NE ARG etk

coroutine -- Pt T BIRERYE— BB . IR AT AER — Rt ATFAE S — GBI AT pA
TEVFZ AR EREA L BIAKSE . EATAEE asyne def AR, 2L PEP 492,

coroutine function -- PPpFRERREL 1R [B]—coroutine ST HIREL. IMERERTET asyne def {BA]2RE X,
HA] el await. async for fl async with K@, XE4ERH PEP 492 5] A K.

CPython Python #ifiE = HHITESZI, #F python.org b % 7. "CPython” —ii] [ T b B4 I S B 5
S PLAG14n Jython B IronPython AH X jjl .

decorator -- 2E4MH%Y IR [ R — N EREUI R AL, EEMH ewrapper EVATE AR TREUS e . 20
#RE ILA F4JFE classmethod () fll staticmethod ().

AR U —FEIRNE, DA AR SR S Ese %

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

FUFEBLE WA T, R IFHGER . A7 XGRS T T 5L S S 000
.

descriptor -- ik 3y (FTEXT __get_ (),__set_ () B __delete_ () FERNL. B—1HKE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR, BE
SMER— AN BT SHE a 2RI AR FRN b XS, (BUR b 22— R, WS TE XY
HTRR R T . BRI A o8 O &2 B IR 2 YR FRAR Python i 5658, [RUORIX B4 2 SRR A BL AT
GIERE. . @M. . ESEASOT IS | &S

B XA L T ERE 25 E, 15257 descriptors BY ffiiA #5708 H 57

dictionary -- ‘y 8t — N SEPELAL, HAP T B BEA ST B A Y A . BT DLRATATHA __hash__ () A0l
__eq__ () HYERXTSR. 7E Perl 155 H#1H hash.

dictionary comprehension -- “y2lLifi: 35X Ab A>T RGBT A B0 43 JT R I R B 45 R L —
MEESY, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 BRSSP FL . Z: I, comprehensions
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () 1R EIRIXTEYEFR A
FHAE . BN TFIZE DN EISHE, XERE L FHRSER, WEESHHN A, 2
R R s L Ao BOE RS 2%, WA 1ist (dictview) . 2/ dict-views.,

docstring -- SR AR (098, BB 2 ISR — D Rb U R A7 B P . EAE RS IAT
I 2m, (HoPRERT R BIF A FIESR . sREEREE) __doc__ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- 181289 J5—FPgafE KAS , BIFAMKEERE SR SR B0k e K2R/ A I\ D, m
T EEFA SR (CRERGN T, WEREGN T, IRaEERENT.”) BT
SRR O AR E 2R, B R RS AT A R 2 SRR T R G M. Y12 AR g0 (il )
type () B isinstance () ¥ill. ((HEEH NSRRI 0] DUEE A 46 508 % fERAb S, ) SR
Hl hasattr () KSZEAFP %ift.

EAFP KGR ICRIFRTER D) TESCHES . X Fh Python # F AU 2 B RS 2 M5 E T 75 1 Bt sl S A7
T, e E A RIS . DXFR S P KUAS 1 st @ Kz try Al except iB4]. T
AT 2 BT LBYL WA, 35 0T C FiF 2 HAhig & .

expression -- A A A PUK HEFAMERIBE I, Ha)igul, — PN ERBRERTTENFEEE. 4
R BT EEASEREOR LR, EARAH SR ME. S HMES AR, IFE
A G S AR R RR . EA R HER B statement , BN while, WREWEJE TiE4]
[IE|= 525

extension module -- JJEE DA C 5 C++ i S AUFE, f ] Python ) C API K 51E 540 DA AR
AT A2 H

f-string -- f-F4Fp VA £ B0 F BIR I EAT R I EE R e B AR S AR R T
RS, =0 PEP 498,

file object -- SCPEXF S X} AR LT 7] S APT DAMHF T2 HEIXN S (A read () 3 write () iXAE
) o ARIEHATE T XEAFE, SCERTG ] DAL B BLSE G #50F, X HA 2R AU 6, a2 Xt
@iﬂ?‘%é’ai)‘ﬂ"ﬂ (BlanbriEs A/t . WA IX . BT, SE%%). SUENSRMpRRh
;ECXT}— E‘ ‘/‘Iﬁo
SEPR AU Z R BRSO RS TR A = ) S, G =t SO AR R . AR E
SOAE o B, B SO SR HITE 5 U2 open () BRER

file-like object -- SLPEIRRXR file object [F)IF] LiF],

finder -- Ry —Fh 22l AR T AL loader IXTS

M Python 3.3 2 fFAE PP ALAY A R 8% T3k 12 & 4% il A sys.meta_path fififfl, PAKpath eniry
finders Bl & sys .path_hooks ffiff].

LT 5 0 PEP 302, PEP 420 1 PEP 451,

floor division -- [ FICIEBRIL [N 8 A BB BB BA BRI . ) N HCRBRARIZFAT2 // o B
an, k1L /7 A WTHESERE 2, TS 2@ S A EIERRTAR ] 2. 75 o HER (-11)
// 4 2R -3 FIRkGE -2.75 @ TR ARGBIEER . L PEP 238 .

function -- FREL T DAV I35 3R ]SS AMEL — 25 4] o i8] DA AL ABASE 2> 240 HFAE R BUA I T
i . 59 Wparameter, method 1 function 277,

function annotation -- FEchr: B EX B EE 280K [l {E i annotation .
PREFRYE I T £ 2042 7« FInpA T B Z A int SEOFHIER A4 int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

BRI EAR TR R TEAR I function —7
&% & variable annotation #11 PEP 484 % LT G4

_ future__ future 4], from __ future__ import <feature> J§/niiFae(di I FH7E Ak K/ Python
B AT B E B BRSOk i Y pi R . future_ BIHSCRYICSE TR AERY feature B
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{EL. I P A BB HASRORAE, AR AT LA BRI R A E AT I O OB ZIE 5 AR E
¥ (HE) T EIA:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L3[Rl FEHOR FAL 6T A9 A5 RIS #E . Python S 45 | AR —A e ke
WANFTAEERS | F PRI LS R A TR Iy o T DA g AR e fs sl 430 (el e 2%
generator -- /)% 8% 1% [B]—A>generator iterator IR EL . ‘EHERFMBGIFERE, A SETHAE yvield
PR DA = — R AIME LS for- IR BUZ T next () BREGE—KIEL.
W BTG AR, BB S T TR 248 AR B E KR E . WERFEFH LSS L, iF
{6 2 FR DARE G IEE S
generator iterator -- 2l R ESERES generator BB EIINTS .
A yield SIGHFEMEARE, A M EPAPIRGS (BRI RSN wy 15A)). M4i% 4
AR R BT, B METFOCERE AT (X580 AR MO T 6 ) 538 bR E 22 HIAR )
generator expression -- /E R3S RIE R IR [B—MERINERIEX . EHEREBGEE LR EHHH E X
T—MEHA R, JERER for 74), PA—DAIER 1 78], PUFEAHRRX S HIMNZ R 5
— AR AIH:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- JZ A% AN [R] 1) 36 2L SEBUAH [F] 45 1 22 A R B0 LR eR B, 8 T D I 2 ey 10 22
SRR 5 WA VR A SR
Y52 Wsingle dispatch RiEFES<H . functools.singledispatch () HEfigeA K& PEP 443,

generic type -- {ZHURM DAL S AL npe; B NAZRRAGIW 1ist. AT R 2T Firiz.
2 PEP 483 & TRIENE, PAK typing B Z 845|424 2880k T MH .

GIL Z: W global interpreter lock

global interpreter lock -- 2 Jaifi BEAYHE CPyrhon fifREds IR A B —FILH], B0 PR [F) — I 20 A — A4
FEFESNAT Python byrecode. MHLHIE D R EXF R (035 dict FHEENERA) FXIH LN
B e 42 i1k T CPython SE3L. 258 RRERS NI CHAS RSS2 AR T 68, LA T2 4
PETHEZ AL EIRFFATE.
g, HELORRUE R B =5 B R AT R T A R I T T B A BT 55 A0 e 4 EORG A PRE R
GIL. It4h, TEdhAT VO AR B2 2 FEi GIL.
AU (PATEAS AR R G S 2B ) < H BZ AR RIS MRS, i e
A A R A PSR DL T RO PR BE o 5 v IRk B (R AR A FE R B AR A 4k, AT
MEAZES

hash-based pyc -- J& WAy ¥ pyc {5 % W I8 SO ) e (B T =l 5 i 1 e ek 1) SR s AR 2R 52710
GAECANE . 2, pyc-invalidation

hashable -- WW5 7y — X GG A (B A0SR AE LA A R N B AN O S, ARl Toe A (EFRERA
__hash__ () J¥&), A DARHABXI R HITHER (BERERA _ea__ () FE). WAAEXIZL
ZUHAT AR S A (B LU S R A A ]
AT A PEEAS AT SR ABAE A1 Ry 7 B s AR G A BT, 81 Ay 3ok Ui 49 1 A oA S A P (L
KZH Python 1 ¥ AN TI A8 N EXF RARZ WG A nIARZR (Flang) ke dh) HRTIEA; A
AIARZE AR (FIANTCHLRN frozenset) (4B T TCE IS A TG A i A AT AT« P R 94
XFEIRVAE TR . EAE B —E A (BRAEE 5 A, BN A R A oS 5
TEMWid0 .

IDLE Python [ IDE, “£2{IF k& 55> FEL" WIECHHE . & Python SRIE KA TR 1Y B A 4 it A
R I
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immutable -- AR[AE B FEERIR G . AR RO . FARHFDCH . XFERIXTRARERIAL -
R ALITAFAH — DA FRE, WL BTHT X 5. BN TR 2w B A E R 7 B H AR,
BUANAE A~ i i

import path -- S A HZAME (B 2458 ) AMNPNE, SPRIMIpath based finder i A $,
SAHW. TESAR, WAESFEEEKRE sys.path, HXFREARBELATHEREH EHEH
__path__ J@.

importing -- F A 4—MEH ) Python AU AE 73— MEEH ) Python AUAS T 6 A 72 .
importer -- A} AR MBRIEIR G WX RIEET finder g T loader

interactive -- 28 . Python 747 — B AMRREAR , RIR AT ATEARREAR S /75 e i AT Rk, S Rp
PATHERHLGIR . AFAWSEMIEE) python fiyd (R ATEARIY TS HLIT IR B v e A0
ISR EAT) o RN OB AR B SR DR G B IR X Ay SN AR (A help () ).

interpreted -- fiFFE%! Python — @ MRREALET, SZMMARHIFALET, BRI DO d 1577
TS G i B AP AE T 2 A7 TSR] o 3K R WR A YR S ] DA L B A7 i A 4 2 s B 2 T A T SRz
Fro FPREIE T R B A AE S AR IT AR R Y, HR AR PR iEf e EE. &

Dinteractive.,

interpreter shutdown -- fRFEZT CPH PRI, Python MR &e-RE A —MEFIRIZTT B BOT 2 2R
BUTTH E M BEGTIR, B AR P NS 45 . EIR S BRI A DI 35 . XSl
S ATH AR B 5 | I P A AT o T8 R PP Be AT AR T RE B 2 A A5, RO TR
B BHRCATA R (F RGBT AR s LS5 ) -

FEREAS 5 2R P R A __main_ AEBREETIETT I AR B 58 kAT -

iterable -- nEAUR R AEAS 1B —IR M H AL A TR G2 . WTIAAR R B BT A8 B A e 102628 (Bilan 1ist,
str fil tuple) DAL EEARFHZRAIBIAN dict, ST & PAKE X T __iter_ () H¥EoEsesl
T2 X __getitem () IARIER HE LRMR.

AR T for JEFRLA K2 AT E—DFIIRMTT (2ip O L map () ..)o H{—AH]
BRGNS EALLNERE iter O B, BRREZMGAIENAL . X AEE T E
EAR AR A ARG, REEAF R iter () 80 3 CAHEARXTS
for iR MR A S AL BRAR LA, BIEE— NG H R iy 44 248 5 DORTETR S R R AF ik g . 2

Diterator sequence [)j\ &genemmro

iterator -- R3S FRF R —IEREIRRAATS . ERRAERIIN _next_ () FE (BFHAELN
HEMRE next () ) RREARERH A 2484 5 T 5] & StopIteration J# . FiX
BB R P BIETE AR, SERMH _ next_ () H¥EHRSAHIKE| X StopIteration
S BEREMAEA __iter_ () FEHRBRENZERZINS A S, HILEAR L E B2 E
RXFG, g T HAL B S 3E R 6. — A E BN & 2 R EE 5 IR AL
TS . a5 (B0 1ist) FEMRERRMHEAZ A iter () REECETE for MEERH (& IR
SRR AR IE AR . ANARAE R O AR 1 2% A I 2 1R R AE 2 Fi kAt A e gl A R (]
—EREN S, ARG S DR
25 B EF typeiter.

key function -- B pR%L R B FREE PR R 2L, = REWS IR o] T HE R s HEN OB i v R R &, i,
locale.strxfrm() A T4 — P ke e KIHE R 202 i HE R &
Python W5 122 T. HEB o4 FH B sk Bk ¥ Hl e R HEM 84 4 50, P46 min (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

AN NMEERECE Z R . BN, str.lower () HYETTAHVEZBS KNG HEF ISR S, 75
Ab, SERAB T E T lambda FAAEAIE, il lambda r: (r[0], r[2]). i H operator
PR AL T =AM R A& #8 © attrgetter (). itemgetter () Mlmethodcaller (). HEE
AT HE 7 PASRERB AN A5 8 o 50 7 9

keyword argument -- G355 2 Wargument,

lambda >t flexpression ¥ U4 NIRRT, FRX AR IS POR(E. 4 lambda pEUIN FITA

N lambda [parameters]: expression
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LBYL “JefrF JGBEER” Wi s . XA RS 0 S KRS S AESEA TR 1) B0 4% 2 i e s A i 4 4 8
PEXAE 5 EAFP J7 UG SO EE , R R R AT 1 £ 154
TEZ AR, LBYL XS FE “&F/” M BRI A ZMmS . flan, AR
if key in mapping: return mappinglkey] W REH TIE/EBAEZ )G HAMLFEM mapping
RS IR T key T A o X TR SE AL NS EAFP J7 ORI

list -- §1# Python & (1) —Ffsequence. HIRAAHNFR, (HHEEMITHME S P m s %,
MFF TR RIS I EE R O(1).

list comprehension -- FUFHE S AT 1 6 B A7 S840 TE 2 4 B G T B R
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] KK —
A~ 0 3 255 i NI S HEf R EON B AR E (0x.) 9813, Ho 16 A2 ATRRy, AISRAE g I
range (256) WA TCRA AL,

loader -- JIEZT 7153 MBS L. BELHE L4 K load_module () WYy ¥E. MR EH H —
A finder 128, IS PEP 302, XfT-abstract base class W] Z:Jl, importlib.abc.Loader,

magic method -- FEAR J51: special method f)AEIE =R XA .

mapping -- Wt —Fp SRR R A R OIF SE B T Mapping 3 MutableMapping 52 528 1 ir i E
FERERNS., RN RH T4% dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCRRIERIRES sys.meta_path B R BT IR 8] W finder. TG AR 3 28 Spath entry
finders FFAE KIPAHH A .

5% importlib.abc.MetaPathFinder T fRICIRR Hoas T sSC B ik .

metaclass -- LR —F T AIERRIAE., FE LWERYL . RPMAMELRTN R, JoRATHRZ Bk =4
SHOFRIER NS . IER SN H AT R IS S ER AR BRIASE L. Python 4R3I 2 AATE T
A PABE B8 Lot KRR I FKIEARTREXA TR, HYFE LI, JeZErT e atam m i
RO % . ENCEMTICRBEHDI HE ., gt et mET g, SCsasl, Lk
HAbF2AE55 .
B2 112 I metaclasses.

method -« Jjik 16N HEE IDEAL, WRAER VIO AT, i 2RIt 4
VERHEE —A~argument GRH 440 self). &I function Flinested scope.

method resolution order -- Ji I fFHTIIF 7 VAT I 5 i 70 A 4 i 57 N 48 2R AL 28 B FH Y S8 5 T
WA F Python 2.3 J7 i iy 1 fEH 2.3 i Python f#EHT#R T FHAH & AR -

module - BStk {1 % /2 Python FURH)—FRALSURLT. 4 BH AT AL A0 G4 %5161, 6425 Python
X5 . BERATE i importing $RAFHENEF] Python H
55 Wpackage.

module spec -- BEYRUAE — a4 2], Hop a5 T I AR B A A X A B J& importlib.
machinery.ModuleSpec HJSEH.

MRO Z: iLmethod resolution order ,
mutable -- W[ AR AT ATEI 1d () PREFIEDE OO0 N S HIBUE . 7316 S Wimmutable .

named tuple -- B4 e8] ARif “HAool” ol fI LMo 5 oo, HHHEAH Rl RG]0k sl 4
PRIBHER T B AR S B m] eI A AR

AENERMETAAICH, 04 time. localtime () Mlos.stat () KEREI{E. H—B1T %

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True
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HLEAZTCALR N EER (Bl B sl 1) o sk, RS JTdlR il MR E UM tuple 4k
RIS PR Bi O 2Ok ATE . XS AT T95, s [ T) K% collections.
namedtuple () Q. JF—MIrsGL LU IN— T TS SN B AL ST T EsN ik

namespace -- iy 443 ] 44 25 AR BRI P . i S A R £ RAMNER, 832 PmE
A (FEEZ ). s 25 A B 1k a4 0P 98 K SCRpSEqb . 4N, R builtins.open
5 os.open () Wil B R 2SR XA o 144 2 () o B A A S S BB pR A5O3 Bl
PR AT E A T e PE . B3, random.seed () B{ itertools.islice () XFEYEIH T X
R B random 5 itertools FEHL BISZIIRY .

namespace package -- iy 472 W4 PEP 420 fr5| A0 —M X VE M A A Hpackage, fin44 25 [0 A 0]
PAEA SR IR, HAiA T X Sregular package RIF), FREANTEA __init__.py X
B[ % Wmodule,

nested scope -- iR BRI 7E— A SGERING ARG T, Blan, 75 —RECZ g LIF R PA
51 RIE AR & ET IR EVEAIERIA B X5 A SOn RS TR RihAs s s 5882 IR T i
WIZEREL. RO, &RAERFESNERT 2R %50, @i nonlocal KEF] TG
NINZE .

new-style class -- Fi X X} T H @& 8 T A BX LRI W IHFRIE . 765551 Python hit 4%
v, BB AR (1 A Python 3 (4 38 RIGHr Ik, Bl __slots__. #iAFF. FRAEJE M.
__getattribute_ (). EKHEMBSHESE,

object -- X AT HAIRGS (JEMESE) PALTE AT (5¥E) W%dE. object H2 LA new-style class
H e 2 HL 24

package -- {4, —Fh ] & AR B E I AL 5 P ) Python module, MWFEAR Lk, W2 HA __path__
JE ) Python A5,

%2 W regular package Flnamespace package.

parameter -- JE5 funciion (S7¥%) & PSR, BHEE KA DA Z I —Aargument (BEHR:
LIS, 2A40%E). AIMES:

* positional-or-keyword: B BT, 8 — 0 DAER AL F 20 A2 AT DA 5 42 A4
BARSES . EREARES KR, BIANHR foo Al bar:

’def func (foo, bar=None): ... ‘

* positional-only: {URAIE, $8E— A REBEL M EEANSE RAEES Ll T e m e
XS INRFPENZIFEE—A / FFREL, BT posonlyl Hl posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {{FRXHET, F8&— N HEGHEM XL ANSE. (R AT LSl TE
PRECE LB SN F R & AT AN B S AL AN AN EES 2 i1 * RE X,
B0 R E ) kw_onlyl £ kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: WIAZRE, € AT AR — MEREE R AL E SHA B TS (e A
BZEEZMMESHZ)GE). BMESWEETEES AR = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZ KGR, H55E A DMRIUE R R TS (MIIEHAES S 20 K
RYSHLIG). ZFESEEAEILSAREINS ~* RE 3, BIA LR kwargs.

JEZ Al PARIIN 35 5 AT MG RE SR, tha] DA R el e SR e BRI E -

5% Wargument RiEFEELH . S ESHX P HE ILE S, inspect .Parameter 2%, function
45D\ % PEP 362,

path entry - BAE A 11 import path WRI—ANERMAL L, Stipath based finder IR B P AR
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path entry finder -- ¥4 A A ES AT — 7] 8 I X % ] sys.path_hooks (Bipath entry hook) & [f]
[ finder , RIS RETE L path entry g iFREHL o

5% importlib.abc.PathEntryFinder DA T #BKIEA BRI LIS T

path entry hook -- BFEA LVEy¥ —Fhal 8 05, FER038 AT & 4R e path entry TR LA 1K DL T BE
%[l sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TP FRMIAE IR ES BRAM—Fp Uik 12 &3R5, AIHE—Nimport path AT FATS

path-like object - JEIRRRX R NFE DU REHENN R KEEXNFZT IR — RN EERER str
BH bytes XA, B[ PAR— TP T os.PathLike MPINAIR . — 1 H+F os.PathLike
PR R AT E S os . fspath () RGN str B3 bytes RAEW LM RGEFE; os.
fsdecode () fll os.fsencode () AIHE 5 RIMLRIRAT str B bytes HRBPLIL . XI5 2
i PEP 519 2| A1,

PEP “Python iR U" MHEHHE . —> PEP L@ (it S0, JHKia Python #LIXFRAEMER, 2l
TR~ Python {3tk M Hlk BE Bk BAEE . PEP 1 2448 BORS i 0 F52 A KRS A1 T4 BURF 1 A S FR
ip
PEP [ A i ) RO R U WA OGRS S DR S 15 DA S R b 20U A Python ALV B3R
9SSRI AL . PEP A4S A STUEAEAL X RS IR, IR R R S AT A SOR .

%10 PEP 1.

portion -- 5y 4 BNy 44 23 AL BAAS H SR SCHH R A (BT REAFICT —A> zip SCUE) , Bk X
i, PEP 420,

positional argument -- i & %5 S Wargument.

provisional API -- #5¢ APT ¥ 5¢ APL 2 $545A R HERRTE AR UE P 1Y 1) )5 2 1 PRALE 2 AN I ) SR 2 1
IR Dl E AP ERUCE, HREHMAMC S &, il BB DT B 1 & A A0 B
TN HEAT R G (LR ZEED ) . WAEBOF A X BEREIET - AUE AP N
N RIS FEH ) ™ B BL A P G B 0 BRI AT BB 2o ik AL
B2 X APTSRUL, 15 AR BB il “ SRR 587 —— A A I
R R AT R SE SR B —Fh ] S5 A T R T R
AL B AR SR VAR HE PERF SN BT B, N 2= TR0 MR KR MBSO BRI T . TR L PEP
411,

provisional package -- 8¢ {U, Z: Il provisional API,

Python 3000 Python 3.x A RMMERR (X4 FHERAS 3 1 KA IEEE T R 2B 1) o A
HBAEE N “Py3k”,

Pythonic 35— Lol — B AURD S 25208 T Python 1555 S JH 00 KU FIBES: 1 AS 2 ) i 5
AR AR SE BT . BN, Python [y I A2 B £or TEAIFER A Py — A m] & AU SR
WA TCR . W2 HAE F B XRS5, IR 2428 Python ) AAT I & e 1 — N7t
K

for i in range(len(food)):
print (food[i])

TR ¥ B 15735 5 Pythonic (77 4 /& X FEY:

for piece in food:
print (piece)

qualified name -- FUE AR —A-PAUS S0 FRZFR, Tm MBEH )4 R E k8 2t v g A2
BRI YA “BRART, MOEE XL PEP 3155, XFi i EHRI R B2, FREZFRSX 54—
2

>>> class C:
class D:
def meth (self):

(P oUgkzh)
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(R L —5)

pass

>>> C.__qualname___

L} C L}

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth._ gualname_
'C.D.meth'

PR T A, TR IR G AR B R R DA A PR A AR, S A Y
LA, Bl email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5|15t X EXM S5 HEE . 24— R 005 HITEEAZRN, I Hl & e
BOREC . 51 IO Python AHE Sk Uil & @ AW UL, H'E @CPython SEELA— D KA ITCE . sys
BiE LT —A> getrefcount () BEL, 27 03T B AR IR E X205 T4

regular package -- ML LFH B package, B ER—A _init__ .py X H%.
%2 W namespace package.

_slots__ —FhEFEIRPFRAG R, 0 TS R R S @ MR S X S T R B AL I MR AT A . BRI b
BOMRRAT, BEERITEHTAR S, e RAREEDEIEN T RA, Blante 77w b &
7, A s KBS,

sequence -- JF 5| —Fhiterable, &SR _ getitem () BT ERMHEHRRTI MR TR
Pill, HEXT—NREFFIKER __len_ () F¥E. WEKTHIZEAA 1ist, str. tuple
M bytes. HEER dict B3HF_ getitem () M _len_ (O, (HEMIANE T WS MIRF
H1, e AR AT B A immurable ST AR

collections.abc.Sequence IR HREL T —IPHEEFWED, BAE __getitem_ () M
len_ () ZANNEINT count (), index (), __contains__ () fll __reversed_ (). LI

VYT KB AT LA register () SRHIEN .

set comprehension -- H2A G AL PE— N H] R AU G 5 B A7 B 2 U R IR IR Il 45 R AL B i — Fp K
5Yk. results = {c for c in 'abracadabra' if c not in 'abc'} R FRFERELE
& {'r', 'd'}. &N comprehensions,

single dispatch -- ¥u53jR —Fifigeneric funciion 73 YRILA, HALBURET BAS U LB EF .

slice -- YI )y 5 HAL & T HEE sequence {—34r X% . VI )&l b H R hrbsic k@, 7 11
BHILNAE B0 RaEis, filll variable_name[1:3:5]1, H¥E5 (FHR) FricHeE N 3B H
slice X4,

special method -- ¥§5k Jjik —Fi i1 Python BRaCy 73k, TR X HEAS 2R B HUAT 4 2 45 191 an A fin 45
o XMITIE TR E AN N R . FRIR R SCRY 2 L specialnames.,

statement -- {54y EAEFEFE (— MG CH) LA, —SER) ] DR A expression SN
B REFGEN, B if, while B for,

text encoding -- SCARIRS H Tk Unicode “F4%F 52 4 fith S 745 R 1 Gm A 25 -

text file -- SCARSCMF —FHREAS 1525 str WG file object. 38— SCAS SO S B @& 7 1) — AT ) 7747
F B AT B sl b Bllrext encoding . SCAR SCAF B TG PASCARE (Ter 3K 'w') FTFFEY SO
sys.stdin, sys.stdout PAfK io.StringIO HJSEHI.

HSFbinary file T fRREGIERE F 5 3T 2 BISUEXTSE

triple-quoted string -- 55 ¥R HRAMW =AML 1S (7)) SEFH51S () WFRHE. ENT7ED
BE_ LS BN 5I SR RN PR A 2R, (B2 A 2 AL . ENTRVFRE AT N A
ARG RS SRS, I H AT AR B AT JoR5 08 1 ESRAT , TR S SOR 745 R IR 5 7
P

116 Appendix A. RiZFXtEER



Python Tutorial, £(E] 3.9.6

type -- 3% AP > Python X R & FAT AR X SAEA R, BHMAXTRPZEAL, ]
PAVIRIER __class__ J@lk, izELU”type (ob3) KK,

type alias -- JORUHH, —ASFAW[E SR, B ZURHEIRAURIE A5 E PR RAT
RAUNZ VR R i 2 3w o il

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DA A R AT s

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass

Z W, typing Fl PEP 484 HA A %f I eI 4R o
type hint -- RMIPE5R annotation A5t RN, BREITE S S0R METE & R R 283,

RABRJE T AT, Python AZORFEMHE, (HHATNEESIA AT TR, 7RIk IDE s
Hfrh 4 5 EHA

SRR KRR R RPN T AT typing.get_type_hints () K5, [HEHA
B PA.

ZIL typing fll PEP 484, H At LI RERYLEAR 4 o

universal newllnes - JEIH% A7 — RSO K, AR ?%%‘Klﬂ%ﬂjﬂ TEER bR Unix 1917
LERYE . Windows FJZ5E '\r\n"' DA IHR Macintosh [ 24 5E . Z: I PEP 278 #1 PEP
3116 # bytes .splitlines () THEEZ HEBLA.

variable annotation -- 2 71 i Xj‘ﬂlr R E M annotation.,
TEARE AR RSB PERT, A PTBEHEh R

class C:

field: 'annotation'
A AR E g AR R AR s BIAnPA AR R AU EZ int JERR(A:
count: int = 0

AR AR TEYE LN R RE I annassign —Y
S % function annotation, PEP 484 Fil PEP 526, H.rp3f I FeA A4 R

virtual environment -- JEHIIAEE —FR FHHME PR B 0021 TR R, fi4 Python | PRI IR A 40 %
T+ Python 43 K WA 2 T8 Al — R 58 iz 7THyHAth Python I AR FIIFT A .

HZIL venv,

virtual machine -- JEHIHL — & 5E 4l A B2 LATTHEAL. Python [ ML AT AT 5 g 2R 4 BT A i
W) bytecode.

Zen of Python - Python 2§ 51, Python ity G725, A7 My TR 5 (S MG . A7 HUL K
WA TS AR AT A import this”,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx 4¢f) Alternative Python Reference w1-#] H IS 2 00 5 .

B.1 Python {898 BRKE

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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appeENDIX C

JE Sh B iR

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

Wil GPL 359K 20k 2 Python 75 GPL F %7, 5 GPL R, JiFA Python ¥ i EAS fLvF () & 5
JEHIREA, TG TFURBF I T 8. GPL 280V T E 1% Python 1T A5 JUEAE GPL R A Bk 45
BT (EE VR
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

H2e 0 S 7E Python FRAR @ BT AR VAT . XEEVFal S MV Z TR —FF . A Kk
VAT R SEBE 51 48 S RO Fe Ak PR ey 35 TG 5o 33t

C.2.1 FAF PYTHON 3.9.6 iy PSF #FE{HiY

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.9.6 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.9.6 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.9.6 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.6 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.9.6.

4. PSF is making Python 3.9.6 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR..
—THAT THE

USE OF PYTHON 3.9.6 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.6
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF

122 Appendix C. JE 5 Elig



Python Tutorial, £(E] 3.9.6

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.6, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—or any

third party.

8. By copying, installing or otherwise using Python 3.9.6, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 gy BEOPEN.COM o] {ipiX
BEOPEN PYTHON FFJi4 A M3 &5 1 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(R
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granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FiF PYTHON 1.6.1 ) CNRI o] ¥

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,

partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
[QiE3)
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sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.6 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 #URIRFaYIF oI SIS

A2 Python K AT AR5 =7 RO VR RTRIECEN B, 0 B N 5 B LR IBTIS R Y
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ 2 /)

. AT REMA AR e B (750):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket B (fi ] getaddrinfo () fl getnameinfo () PREL, XL AL ¥E WIDE I H
/Iwww.wide.ad.jp/) R EESE SC R,

(http:

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright

(FgkzE)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~ "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 RLEEFRS

asynchat fll asyncore A4S DA R EEHH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies BiREE DL T ERR:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software
and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

(N Baksr)
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pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace FRHALE DU A EA:
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode E UUdecode &%k

uu B DA R

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

(N Baksr)
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML =12 A

xmlrpc.client S PA T EER:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B EHLATFEM:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

(N Baksr)
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the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue (142 ML & AT FEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {4 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 ZERISEH . BERAEPAT
FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in

Q)
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all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c ML T CifEFH ) doa F1 strtod BREL, T4 C iF 5 HOBURS BE BURN 4 FR A T 40t
Hi David M. Gay [ [f] & SCHFIRAR TR, S04 HT AT A http://www.netlib.org/fp/ Rk, 2009 4¢3 H 16 H
For 2R B A S A6 SCAEL 25 DA UBCRIVR ] e B

/****************************************************************

*

* The author of this software is David M. Gay.
*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

WEREAERG T, W hashlib, posix, ssl, crypt BH#H] OpenSSL PR mtERE. ILAh, WEMT
Python [#] Windows Fl Mac OS X 2462 /7 il 8t 45 OpenSSL FEf¥#5 D1, Fr AFEICAL 51 4 T OpenSSL
A[YER$E DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/* == ===
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

*

C.3. HWRIRHFEYVFENE SIS H 131




Python Tutorial, £(E] 3.9.6

(R L —5)

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

R T S A R S e R S N S S S S N S S e R S S N S N S S N S N S S S N I i S N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

by Eric Young (eaylcryptsoft.com).

*

*

*

* This package is an SSL implementation written

*

* The implementation was written so as to conform with Netscapes SSL.
*

Q)
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This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. 1i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

BRIEBEN ——with-system—expat BB THE, T pyexpat AR M5 expat YR DG

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JAHE DM T

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(N gksr)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

AR ] ——with-system-libmpdec il & T/, B _decimal WiHHSE 15 libmpdec 1) #4
DR 33

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N X EH

test fHTAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—20/) 2 HH W3C Mk hitps:/www.
w3.org/TR/xml-c14n2-testcases/ FARTE 3 4550 BSD ¥ A E & 47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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