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CHAPTER 1

IR BIEH =

DR AR 2 20 I S ), B — RIS RN BE A s T— 24155 Heln, xRSOt
PATEH . B AR E A4 . BHET— T SCF s Wl B A S — A/ NI |
SOF AL R RS R, BRI R — A B

VER—2 B BT & B, GTREEALBE C/C++/Java i, (HERAD. 4. MHK. P4 LeIT & s
KIg T MFEIEAEL BT A, EERS X TR MR Z R, e, BOFk T
Y RE TN, AL PAEL T — R = -

# 4., Python IEU-BETH & A 77 2 o

PRATDABE RS IX SEA4E 55 4 5 Unix shell JAIA 5 Windows SEAL RS, H shell JEIASE K 1452 8% 2l SCHFFT UL
SCAKE, MGG SRS GUI I Biitk. VA PAGR S C/C++/Java B2, (H BN H 58 l— oI AR R 7
R BEFERAR KW IT K A . Python NIFE MR85, A 3+ Windows, macOS FI Unix #:/ERSE, If
REHS B AR s PR 5 18 T A%
Python AR B0 ], HEALEHIEA AT S, St T RERBIRS, WP R,
shell A AL IR S5 Python $2 L4 IRAGE I C IR Z s 1EN—Fh “IERERNIET", ENET R
RS IS MR 2R AL . IR T S i 2624, Python [ Awk, £L2 Perl EfF DL TE
Z L, i H, fRZEHE, Python HiX #6iH = R H.
Python SCRHERE T4 HIARIER, DATEYEHAD Python B)¥ A . EIENE T KEIAERSE, 1FRIF A
JP LRl SRR F] DASEIX BT {24 5] Python SR il X SEBIHUDRE VO, RETHM . £H5T,
RO ALE Tk BB A TAEE.
Python 2 —FFREANIE =, ATREGFMEER, ATATI A KETF AN R EROMRES S8l T2 AT,
i 2 g AR T A R E S ORE, B ImINAEET, B AR R ERRR TR A ae. A, Eif
e — N TR
Python /7 &1 . 5%, J@H L HEFIIAEN C. C++. Java RIGEAMR L, JFEHAIT

PR B VA B TR A Th R IR S A

o fERIgERE, TN RIE S SR ;

* TR ENAL RS
Python “RIDAYJ”: 2H & CIEFRT, AT LT A Reas sl g i i S s i, Mgk
B DA AR 3 BB AT, 328 Python Py HE 3] AR (TSR AR P 0 e (Hen, RE(REDER) . H
ZR IR, HAEIE Python MRS A C FFA MV I BERAE &, B Ry A SN .

I —4), ASiEF R4 H BBC /Y “Monty Python WATES kA", 5IEFT3HTE K (Python J5 S
“UEEET) o UGHR ZEAE SCR 5 | ] Monty Python /N Ji e, £ £33
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PAE, EEX) Python BRERARI, AHIRA T MF—LLdiyy TIE . BERIE, S 0E S mRE 02 E Tk,
WL B AR . JU7E Python f#RER: 2k~ .

T—E AR IR . XA WA A LE B Z R, (B PSR S TR B TR AN A K TR

AP H AR R A AR B, /148 Python 15 . RERITIAE, THA IR TIRAYFA AL
WA, RS B, RS, M-SR, W, R NE RS
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CHAPTER 2

Python fZf%2&

2.1 RS

The Python interpreter is usually installed as /usr/local/bin/python3.12 on those machines where it is
available; putting /usr/local/bin in your Unix shell’s search path makes it possible to start it by typing the
command:

python3.12

SR, AT PAYE shell Hhiz T Python 71 o Ry AT DARERR 423 H 5%, MR A AT T B 2EBEAE B (5 AR
AW, 2 ) B i1 Python KRANECRGEA L 5L . (BN, % WAERKIRIEA /usr/local/python,)
On Windows machines where you have installed Python from the Microsoft Store, the python3. 12 command will

be available. If you have the py.exe launcher installed, you can use the py command. See setting-envvars for other
ways to launch Python.

T ERREFY, AR AR (Unix BJ2 Control-D, Windows H 2 Control-2), ii&iB iR
ar, BHARESD N 0. ARREEIR Y, 87T AR ATE AT quit ().

TE3CHF GNU Readline FERRGEHT, RREERIOITHEDIRE A5 A0 B agmiE . Db Bide. e, il
TR SCRFA AT A R PO Y 7 35U, 7R U B Python $7RAFI, A Control-P. WrHl| “IE” $iR
B, USRI TARAR ISR 2 X i Aot it i s, TROIREHE. QAR Y, SR T P,
DRI SO T o s L RE AR AR B IR 4 WA TR 745

RS Y454 7 X201 Unix Shell:  J15 tty 385 BRI BRI AT AT, W DAAS B A B IR T i 2
PASCIF#4 280, Bt A SCEFR B, TR EOH-SA T SR i il A

A second way of starting the interpreteris python —-c command [arg] ..., whichexecutes the statement(s)
in command, analogous to the shell’s —c option. Since Python statements often contain spaces or other characters
that are special to the shell, it is usually advised to quote command in its entirety.

Python St il DUCUAEMIAME . A python -m module [arg] ..., 34T module [FJIFSCHF,
IR AT AR 54 T —FE.

BN BT A, REAE AL PR S8, 0 B3R5 -1 giaT AT .
AR A BT I, using-on-general ,
Unix R4, TR IRI 240 Python 2.x %, Python 3.x MRREABIA SR IO AAT L4 A2 python.
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Python Tutorial, A% 3.12.0a0

21.1 EASH

AR I T8, IEHAZ S5 HMS A F IR £ AR sys B argv AR HL. AT
import sys, AJPASRAXAEEL, HP5%8E. %9 ERDE DT KA EMASER, sys.
argv[0] @ FEfFR. fEMAsZ - (bR A) B, sys.argv(0] & '='. /] -c command
Hf, sys.argv[0] & '-c'. WRMHEI ~mmodule, sys.argv[0] gt HRIBIAESY . R
AL —c command B, —m module Z JG RN, /@ HBEETE sys.argv P H A BUBHORANEE

21.2 FHEER

TEL (tty) MIAFFIITIEOW, MREARAE L ZAEX (interactive mode) HizAT, TERXFIH, & om
ERTH, PRMAT &84, FRAFERN=ARTS (>>>) 28 MARSTH, 2R k%
Bas, BUAR=AE (L..). UEAMREZRNT, HCEmualE e, ARGE . RAGEM, SRigA 2
IRAF

$ python3.12

Python 3.12 (default, April 4 2022, 09:25:04)

[GCC 10.2.0] on linux

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

WAZATRAMERR, BHESAT. DL if A

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

Be careful not to fall off!

SZHB N ATRIL 2 Z A X

2.2 fREEBRAIETTIME

2.2 FEXHHFFFmED

FRNOLE , Python JAS SCAFRO 52 UTE-8. X Bhgft SCir it ERZHAEF 74T, aTAHT74F
AR, AR, PR MLk SUEARHERE AL ASCIL P A A S 4 sk s, TS AR AR
ORI NP B2 o IR R XSS PAT, A A RE TR UTE-8 2t , 1M ELAAZ5 B ) S5 SC B
A TR T

ERAGEECA S S, WSS, SR % — 17205 ke . FiAanT

’# —-*— coding: encoding —*- ‘

Hrit, encoding AT DAZ Python SCHFIIERE—Fh codecs.
Fean, R Windows-1252 4%, YRS SO Y

’# -*— coding: cpl252 —*- ‘

% —ATHIELN A —FP B SME L, TERSPAUNIX “shebang” 47 FF3k . ULHT, Zmbs s B SHE SO — 47
4n:

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

6 Chapter 2. Python #5528
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CHAPTER 3

Python & 58

THEEPIT AT BRI (> 5.) RaMASH: SAGT PR R, A RRFFIRL
WAT SRR IR I N ZS RARZRATITR A T2 R s i th . YR, BT AT B 25—
FORTF IR NREGTRZATar 20, Ielf, ZHEA—IZEH1T.

RFWHFZ O T, H2ZEX GO EERE. Python YEREDA # 1k, EEZWIATER. AR
PAMEATIRSL, S AP SN2 )G, HRREAE A7 Hs Bl . 458 iy # 52 # 5. RN T R
4, Python ANEREERE, HEABITHE, WRAAEATRE.

ZNGL IR

# 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 Python F{Eit B 2§

P, X — L5 LAY Python iy 4. JHENfRRERS, SFfFTHFRAT (>>>) HI

3.1.1 5

R A BT R ARSI, MamiER. RAKWIEARER: BREF+. -~ /1
JAEFAR RS —HE (Hf, Pascal 3 C)s $55 (O) Mkl Biin:

>>> 2 + 2

4

>>> 50 - 5%*6

20

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

5.0

>>> 8 / 5 # division always returns a floating point number
1.6

Bl (n, 2. 4. 20) KRR int, VMK (A0, 5.0, 1.6) BRARE float. ARERRIGHIH
NEE LR RA.
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Division (/) always returns a float. To do floor division and get an integer result you can use the // operator; to
calculate the remainder you can use %

>>> 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

Python ff| ** iZBAF i E R

>>> 5 ** 2 # 5 squared

25

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

G5 (=) MTHZRRE. WG, TP ERRMFR B R RS

>>> width = 20

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

WRAR AR ESC (B, RIR(E) , B4 PR iR

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

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

Python 4xTHI SCRAF m A IR A ALE HEIIZ H AL BB 7 8

>> 4 * 3,75 - 1
14.0

THMBAXT, Ekh b RANSMAAS & . 8 Python M/EITHA SR, FRASRICH N — A
g

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

RRUFAEZAS 2 A 2R, AR B BAURE, BN SAE RSN R, 22 RS ER
@&Tﬁfﬁﬂﬁﬁa

7T int fl float, Python Az HAMEF25T ) BUl Decimal B Fraction. Python iR N B 5 &
B, R S B0 FERER (B 3455 ).

Dot~ MR SEE R, DA -3 % %2 ARREAL - (3*+2) , UL, S50 - 9. Bk AN A, If HASE) 90, WIDAH (-3) x*2.

10 Chapter 3. Python &g




Python Tutorial, A4 %5 3.12.0a0

3.1.2 S

B T, Python il PAMMETFTAFAT . FAFRA ZMRIUEL, 515 (e 1) BAGE ( )
PREERY S . SR \ H T

>>> 'spam eggs' # single quotes

'spam eggs'

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

LR 2O I FAFERIES 5, FPR AT O SRR L. BAR, A I ) A7 Ep A
LE AR MG SRS ), EMN AR MR . MR P 5] 5k
AUES, RFAFRIMNEIERG S, 2, WIRERSS . print () KB HAAEERTE S, €
SAMEPARGS, 5 SURRRR IR T

>>> '""Isn\'t," they said.’

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

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

"Isn't," they said.

>>> 5 = '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.

WA BRI E \ IR SOSAFIRTAF, WTDABEN] s F45 %, eSS Bl « Bimr:

>>> 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

FRERFIET A LAT, RO R =S 5 oo ey
H B EAEATERAT, (BT DAERA TR B —A> \ RO . 2 DA R B
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ")

AT GERTHRR AT A BEAETEN ) -

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

TR + &9F CKE—), marPAf ~ =R

2 RIHABTE AR, RRRTRE \n £G5S (L) FIGEIS (L) B SCRE KRS SRR, R
AR5 B G5 v, HUAHERFI S SO\, RZIMA.

3.1. Python F{EitE 2§ 11
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>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + '"ium'
'unununium’

RPN REZA T4 FaE (SI5ENTR) SaIEH:

>>> 'Py' 'thon'
'Python'’

PHEFRITI R AR I, XS IhBEFFAISE ] -

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

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

XTI AE B TS T IE, AR T AR A

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

AAAAAN

SyntaxError: invalid syntax

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

AAAAAN

SyntaxError: invalid syntax

B AR, NGRS TWE, A+

>>> prefix + 'thon'
'Python'

TR %51 (R, SB— T RRT 2 0o BPRRA T MREL, W KB — 745 :

>>> word = 'Python'

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

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

R SCR A, MEEREIN, AR

>>> word[—1] # last character

lnl

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

>>> word[-6]

IPI

R, ORI —#¢, ik, BRTIM-1ITG.
B TRE], FAFRRIR SRS r o RGITASRBUR AT, b SR AT R

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

DR RSIMBOAMERA . A WTTHRZRTIRE, BOAEN 0, EMSETHRRT ), BRI 2 AR 145

12 Chapter 3. Python &g
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>>> word[:2] # character from the beginning to position 2 (excluded)
le'

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

'Ol’l'

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

W, ARSI, RO, B, s3] ¢ slis) BRGT s:

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

AT LASARBRAR TR, RGHREIETAT Z 0, B AP 0, H)a— P H IR n
n RTRFEHRKE. Bl

e e S
[Pl vyl t | h| ol n|
B T L e
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

B ATRT R AR ERT] 0.6 IIALE, B TATRCTY R M ORI . @ B YA A 2 )
BT A R B AT AL o

P RHAERRG YL, ARARG EABS, YA R RG22, i, word[1:3] 1Y
KER 2.

R R A A -

>>> 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

Hi2, Ui B 5]

>>> word[4:42]
'Ol’l'
>>> word[42:]

[}

Python “FAFERANGEIE UL, f&immutable i) R, AFAFE PRGBS R 5

>>> 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

FAMR R FATH, B

>>> 'J' + word[l:]
'Jython’

>>> word[:2] + 'py'
'"Pypy’

WEREL len () REIFAFER I

3.1. Python F{EitE 2§ 13
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>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34

S W

textseq FAFHIE AR, SCHRPP OISR RR A ERAE.
string-methods “Ff7 5 SCRMR 2B TE 5 & H07v%.

f-strings PYiRiA =) AT FHEE .

formatstrings {fif}] str.format () &AL FLFE .
old-string-formatting X HLi¥k 71 & BHE AL TR R HAE.

3.1.3 %|3&

Python S #5Z2 ff & 4R A, W AREA G K. mEMH 20 &, ZRATHSIRE, Z50FR0
—4UH. FIRW A AFRRICR, HHLT, SN IeRIEI R

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

FFAre (SHAM A Esequence 8AL) —F, FIFRMSFFRTIFY)

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

1

>>> squares[—1]

25

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

PIR AR M S HRCRI BTN R . AN UL B 2R 510 Peds Ul

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

HIESUSEREvi S

>>> squares + [36, 49, 64, 81, 100]
(1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

Simmutable F45 58 AN, | Fe B mutable 2570, H PN AT PARRAS

>>> 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]

append () 7 ik A AESIRGSRINMBICER (FHEILS30) -

>>> 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]

R AE T A BRI, RT3
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>>> letters = ['a', 'b', 'c¢', 'd', 'e', '"f', 'g']
>>> letters

[ta', 'b', 'c', 'd', 'e', 'f', 'g'l

>>> # replace some values

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

>>> letters

['a', 'b', 'Cc', 'D', 'E', 'f', 'g'l]

>>> # now remove them

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

>>> letters

['a', 'b', 'f', 'g'l]

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

>>> letters

[]

WE A len () WFFER:

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

WA PMRESNR (B A S HAS ERmFR), Bl

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

>>> x = [a, n]

>>> X

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

[lal, lb', lcl]
>>> x[0][1]
'bl

3.2 EMmENF—E

24K, Python AT PASERU L I B ZRUT S5 . AN, WIDAZRS LTS BT+ 4Y, e By
I

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

0 U w NP O

RBIGIA T ILAHI6E

© AT S EMAL: AR a Fll b [FIRRAHTE O A 1. FJa— AT XN T IR EIR(E, XA
TEAFIBATEME AT C 2R ME 1 A FRORIENF A EE A

3.2. EAEENE—E 15
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&ix

while fEFR A BN (XHAE: a < 10) REFVEMS— AT, Python fl C —f¢, (R
BN E, oM. XAFOA LR TR B RAE, FE b, MRl KIEEER
NEL, ZFANN . RO E I R iR R R A LR . OB EATAOARE SR C il —HE: <
UNF). > (RTF). == (FF). <= UNFET). >= (KTHT) K= (R%T).

PSR Hiitad: LR Python ALSUEAR R, TERC A MAOFTL, A4 A TR
it ISR R T DASBUI S AR A T2 AT QR SRR 3 1 S i . 21
AU A AR, BAEREH A A TR AR (RO R R R I R —17).
M B R A

print () BEUHMAESRION. SRESRR (A, 2 WSERNEAT), ERAME 2R
LRI S AR . TR S, HA ST 2l A— s, BORErTIASCBE
[Tl S

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

KT ZHL end W] ARG S 08T, SO0 8 — iR

>>> a, b =20, 1

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

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

16
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cHAPTER 4

HimiEEs TR

B 7 E—E 40 while 154, Python i SOy HAE = i WO RARE IIER), HRERA AN,

41 if i&%)

I NHAARETER B2 1 164 Bildn:

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:

x = 0

print ('Negative changed to zero')
. elif x ==

print ('Zero'")
. elif x ==

print ('Single')
. else:

print ('More')

More

if B BNEEA elif FAHKATER) else Fh). KT elif else if’ A, &M Tl
ZgEdt, if ... elif .. elif ... JFHAPAMVEHABIES | switch B case &R .

WEREAE - MESZ AR RITH, SR AR E RSN, match IFRESEH . B Wmatch 15 4] .

17
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4.2 for {EX)

Python ] for i#41)4 C 8 Pascal 1) [H. Python (] for iBA REMNFARBIEEE (4 Pascal) , =i/
5 F P SGEACE IRRIEHE A AFIRE S (0 C), Rk AR FAF R ST, JToEME RN
SHEF 5 BRI — 2. Filan:

>>> # Measure some strings:
. words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print (w, len(w))
cat 3
window 6
defenestrate 12

TGS MEATING, MG LSRR . HICA R E B TIRER, T2 NaE DR &1
Bl SERoIFEE U S

# Create a sample collection
users = {'Hans': 'active', 'Eléonore': 'inactive', '"E A E': 'active'}

# 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 () HE

WEMEL range () ®W TP, GeRET AR ARG

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

SN e O

AP S 4 E R IR RUE S range (10) A2pl 10 AME, X2 MRS 10 fY/F51, A iyooER
RS2 Ak . range ITDARA O JF4G, S8 P ASEARE IR LY (BRI BERRA 208, SR :

>>> 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]

range () Ml len () HEE—E, WLMERTIERF:

18 Chapter 4. HihimifizH TR
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>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):
print (i, afli])
0 Mary
1 had
2 a

3 little
4 lamb

AL, REHIEOT, enumerate () pRECHEESE, LA a9407 .
AR U range, & HILEARAN B S5 -

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

range () REDFRGBAEMSIRRR, EHIXPIFXTRAZ B BN, X RET IR
MIFESEI, A A REIERIFIER, NI4T 2500 .

X BT R IR AT IR AR SRiterable,, BRACEAE 7 G544 AE N GARBGES I, B2 P TR ek s
Y. for IHAUERXFERYARN, sum () @—FMERIE A RSB0 s gL

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

TN E AR 0] P IEAT G e TR AT G U ES B R FEAE 25 X, FRATRHT IR
BXlist () WEZQT.

4.4 EIAPHE) break. continue &G M else F4)

break A C FRIZEML, MT B HLH for B while JEFR,

TEERER)SCRF else T41; for fFERH, ARG PIICR AR EH, M while JEER &M
i, PATIZ A break iFMZILIREN, APITIZT4). HHE NI ER A IEER R B

>>> 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

W 00 ~J o Ul i W N -

(P4t , XX AE. (FHE: else ThHBT for 15, A@T if iEH].)

51 iBAML, TN else FHEME try ) else 4] try ) else FAERMUL S AT, 1
I else FAINIFERIZIT break BT, try IBAAIFEE LT 7 a9 472,

continue BT H CIET, FRPLEHITIHIAM N —IRKER:

4.4. {EIAhH) break. continue IEGK else ¥4 19
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>>> for num in range (2, 10):

o

if num % 2 ==

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

4.5 pass &)

pass M ANRIALAT L. TEE EFRE—NER, (HRFPALERPATEMEER;, mTRAGE I %E . 1
LUE

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

NHEBX B A T — AR

>>> class MyEmptyClass:
pass

pass B AT DAIE BT TRIE S GAF, RIS REEMRIZR. U, R B2 pass:

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

4.6 match (&)

A match statement takes an expression and compares its value to successive patterns given as one or more case
blocks. This is superficially similar to a switch statement in C, Java or JavaScript (and many other languages), but it’s
more similar to pattern matching in languages like Rust or Haskell. Only the first pattern that matches gets executed
and it can also extract components (sequence elements or object attributes) from the value into variables.

ML AR B AMES — e A T HAR

def http_error(status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot"”
case _

return "Something's wrong with the internet"

20 Chapter 4. HihimifizH TR
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HERE— MU “AEEZ” YRR BRI E R VERCE . WEPRECA case A PLEC AT, W
ALPITHEM 33

A 1 (For ) AE— AT AL & 2 A4~ HIfH

case 401 | 403 | 404:
return "Not allowed"

BT AR R IR, HF T T oA

# point is an (x, y) tuple
match point:
case (0, 0):
print ("Origin")
case (0, vy):
print (f"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, y):
print (f"X={x}, Y={y}")
case _
raise ValueError ("Not a point")

AR AR ! S A AT EE, n] AR B R (AR iR . (HE Ry
ARG G T AT, AR gRE TR A HRIIME (point) . SEPUAMBLAAHZR T
PIAME, XHEFEEMS LR TR (x, v) = point,

AR L B A, ISR S I — DR TR S 2, AT DA S i ) A e L -

class Point:
X: int
y: int

def where_is (point) :
match point:

case Point (x=0, y=0):
print ("Origin")

case Point (x=0, y=y):
print (£"Y={y}")

case Point (x=x, y=0):
print (£"X={x}")

case Point () :
print ("Somewhere else")

case _
print ("Not a point")

HIAE dataclass S5 SCFFBYEHERF N B P R B S A B AER T BIE _ match_args_ FEEREME
B SRR SR A B WK BN X7, 7y, AN N S0, IF HAGE v s 2

var A

Point (1, wvar)

Point (1, y=var)

Point (x=1, y=var)
(

Point (y=var, x=1)

BB HE T SR E AR MU IR AR E SRR 2 M HCE I A9 I, DA R A5 A0 B
PR E. R R AFR (B EREY var) S8 match B BRI, 37 505 092 55 (0
foo.bar). JEMEATR (BIAN LR x=Fl y=) SAFF (EHERC.)7 KH5], B ERER Point)
HRAEA 2 BIRAE

A PMEEHARE . B0, AR — Al 4Ll zas 2, Wl 6 A 4k oy st Ay e :

4.6. match iE4) 21
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match points:
case []:
print ("No points")
case [Point (0, 0)]:
print ("The origin")
case [Point(x, y)]:
print (f"Single point {x}, v
case [Point (0, yl), Point (0, y2)]:
print (f"Two on the Y axis at {yl}, {y2}")
case _
print ("Something else")

BEAS ISR PRI £ A AERSFI I E N, W match 4REEPURLT —A> case i ATHL. VERL,
(AR A AAE ST 3P IR EZ Al

match point:
case Point(x, y) if x == y:
print (£"Y=X at {x}")
case Point(x, vy):
print (f"Not on the diagonal")

match 1) A H AR -
o SIPIREZRML, SCAHMSRECRA SE e FE S 3, I Hhs BRECRAT . (HENTARE
PEFEEACAR BT AT R
o PRGSO RAFOERAE: (%, v, *rest] Ml (x, vy, *rest) WEMRLITMAME. 1&
* ZIEWARRERIAN _, Wik, (x, v, *) AIDAPCECELS AP H RS, AL gEE I

RIZH .

o AR : {"bandwidth": b, "latency": 1} MFH AKX "bandwidth" I "latency"
K. SRR, BOMNIEES 2N . **rest SEMABEN EE. H _ Z2ITAM, At

VFBE .
o fl as BT AT DAIER TR

case (Point(xl, yl), Point (x2, y2) as p2):

FHER AR —AICEMPON p2 (LEHR ARSI RIFS)
o REBCF RS E R, (2 BBIXISR True, False Fl None M2 ARIRS LR .
o BT DAGE ] iy 2 it X S i 4 T IO RS B R DA 1 E AT TR A il 2R A

from enum import Enum
class Color (Enum) :

RED = 'red'
GREEN = 'green'
BLUE = 'blue'
color = Color (input ("Enter your choice of 'red', 'blue' or 'green': "))

match color:
case Color.RED:
print ("I see red!")
case Color.GREEN:
print ("Grass is green")
case Color.BLUE:
print ("I'm feeling the blues : (")

SORBUE PR SR AIEO MR B, AR 0] PAZ B AR 2R 5 1) PEP 636,
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4.7 EXLEE

N ACHS B~ AT DA% H R R R P 4 SE OIS e

>>> def fib(n): # write Fibonacci series up to n
"""Print a Fibonacci series up to n."""
a, b =20, 1

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

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

RSCBRBE KB def, JRIREEY SHESNIIESIIR . REBOERMNT 17710, I B4t

BB IS — AT TATER I, R FATER R SR P AR, RO docstring, PRULSCASF 45 % . Fi]
SCRFAFER ] LA B B 2R AR SO BT EDRRCORS , 3 nT DAL A5 e SE A S IR B3 A2 P SO ;- Python
T 535 B 37 A E ARG FROIn A SO A7 R R B 20 5T

PRAICTE AT I R BUm AR AT 2, AT R A BRI (B AR A AE SR A 5 &b 5 AR |, 1%k,
TR R IEARZ R, K5, RINEZRERTTSE, Fe®Rffsk, kEeNEAIRMTSE. H
I, R DAS | & R BRI INZ R AR &, (RIS EE R B B EERE (BRIE2 global M)
Xﬂﬁé}%irﬁ%, B{ nonlocal iﬁ/ﬂ%)\(ﬂg%}%@ﬁﬂyﬁ%)o

LV R BT 2 R 280 (552) 5IABIOR A R R = 2 BRI, SE2 (i #1aim R ok
i) (Hoh i) AR 2R X R FIR AR RAE) ' 24— AR EE ] 53 sh— A R, 25 % 1
B R 52

PREICE A MBI 5 R TR R A 5 SR EION G R IRAE — i . PRERR T BRI F5 1R O AR P B XL
PREI. I PTRAf A A A4 B i) R — SRR EION &, IF DI R A

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

£ib AIREME, FIL, HAES AT SERE, WS EdfE. T b, ¥ return BA)HEEHLR
WA, RASXAMEEE None (B —WEAK). Bk, MRS S plpR A {E None |
WMFTRAEFRME, PTPAEH print () :

>>> fib (0)
>>> print (fib(0))
None

2 5N L Bt tH SR PO SRS IR S AR R Mz 4551 i ek At 3 e o

>>> 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 ="Db, atb
return result

>>> £100 = £ib2(100) # call it

Q3

VSERRE, xF S SUR AR IR AE, D, ARSI ARG, I A R I UL AR AT . (SR TEER ) -
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>>> £100 # write the result
(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

AMBIF AT —LE Python JjHE:

e return {EAIREIFEE. return IBEAATRIAXSHET, 12 None. REFATEEER B
& [8] None,

* result.append (a) BV TP EXNSR result W) Fik. HEE “NET” SRIGRE, W
4 obj.methodname, obj @X5 (WH[PLEERIEA), methodname @IFFIAE LTS
AWNFEZEAE ORI, AN EZ AT AME, BASTEE L. (F £ LA & 5
BRI, HELE ) REIRRTYE append () 2 RFIEXN S E XY, HTESFEREBRINHC
o AU, FOrEMAT result = result + [a] , HEARL.
4.8 EFESE LiFRE
PRACE SR AR E S5 X B = Fh el DAL &0 FH RS TE K.

4.8.1 BAAMESHE
R EFNMERAERA RT3 VAR %Oy, W] RAGE B SCRPE D 28, Bilan:

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 < O:
raise ValueError ('invalid user response')
print (reminder)

KRR ECT AR AR T =S -
o HAHMIESS: ask_ok('Do you really want to quit?')
o P —ANT[SES: ask_ok ('OK to overwrite the file?', 2)

o BHIFASES: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

ABIAFEN T RET in , HTHIAFI T REEEEAME.
BRINEAE 2 S IR A R BSOE SCHPoRAEL,  iPbA:

i=5

def f(arg=1i):
print (arg)

i=06
£
B S,

EREN: BOMERISE . BOAMEDAZIR ., RSBl S AR RN, 207" 2 S AN A ) 4
Ho BN, T R S AR SR R s ) 2R
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def f(a, L=[]):
L.append(a)
return L

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

AR

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

AREAE IS SR Z A1 3 SN E Iy, B AR 7 304 5 e 4

def f (a, L=None):
if L is None:
L = 1[I
L.append(a)
return L

4.8.2 XRFBH
kwarg=value FBaHY %485 S tT AT BT BRURGIT -

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, "!")

BE T~ BESH (voltage) HIZAHSH (state, action fil type). KT TFIy
SR

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

PATT ] B8 20 75 AR TR

parrot () #
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

required argument missing

BRECR I, R TFSH RN B SEUG T . FrA L3 X7 S F T E — 1 R B 21 5
(W, actor RNEEE parrot IANSEL), XKEFSEWINFH ANEE, X BafF0kss, (tk
ﬁnfﬁ parrot (voltage=1000) HAR) . NREX[H— NS L RIRIE, FHstE AP I BR i i 22 )
(il -

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):

4.8. HIENLI*HE 25
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(£ L£50)

File "<stdin>", line 1, in <module>
TypeError: function() got multiple values for argument 'a'

Ja— SN **name BN, Bali— A58 (£ typesmapping) , % FHALE SR CE UES

SER 2 SN 2 75K **nane BB ALY *name 5% (/N 28 ) A (*name W70

{E **name Hifi), *name EERIL—T4, ZICHMNSHESIERZIAMIAIESE. BN, TTRAE X
TR PR A :

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])
2 bR R80T DA 4 T =G -
cheeseshop ("Limburger", "It's very runny, sir."

"It's really very, VERY runny, sir."
shopkeeper="Michael Palin",
client="John Cleese",

sketch="Cheese Shop Sketch")

R EERATE

—-— 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

B, KRBTSR R SR P BT R e AR 40— E

4.8.3 HH%EH

BOATEL T, %ﬁTW\ﬁc’ﬁEj‘ZEf?é’%?%‘ % Python pR%. A TiEAUE 552, WAL, EIFRHI 4
Wb Tra, XA, JFPAE NFTERREUE L, BInTHE SR (UL 1’“&%&9&%%, A
/PSR SLN

PRESE AN

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

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

/A AT X AT S RIPESWAHES B AR Ee M8, RSO T . KT . KT
B thmfEma it
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BN XBFEN
PRACE SRR / A1~ I, SH00T DARR O B B B 7 AL B 4 R K

R ESH
AL B — 284077, FRE TS DARICH IRz E . IRz 1, TESMINPREZ, HiXHESA

REM e ek, PURMETESIVACE / (IERAL) ®l. / AT EZE LAEURM BB S S R ERS
IR R BE P B 7, WIZORBEA R EIE S

/JETTDAR B R R F B AR X LT IE S .
BRI EFSH

TEJ?/ FRid kAR K425, R PA KB FESHIE LB EIE S, NAESEFNEPE N IR X EF
ZHIN * .

ER #4151
A NI RBOE SORB, FER /7 F* peid:

>>> 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)

B RBOE X standard_arg @i WHITE, SR AT ER 6, 7T ARt ] PASE 56
PSR

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

%A% pos_only_arg WREUE LHE /, BRI EES:

>>> pos_only_arg (1)
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'

B=A AL kwd_only_args WIBREUE SGlId * SRR KT SE:

>>> kwd_only_arg(3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

(FgkzE)
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(£ L£50)

TypeError: kwd_only_arg() takes 0 positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3

e — A B BRI — A~ R BOE SO, i T i =R A5 81 -

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

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

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

T PREE L, kwds fE name MG, Y, WHESAESEL name P AERAEMSE

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

PR B T BEIR 8] True, PUNKEET 'name' B5H—NESHE. Hlia:

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

b/ (URAZEZSED) J5, sRTPAT o BERE, BREUE S name MERLESHL, "name’ WRIDAER X
TSR

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

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

BAEL, SURAEIZS I A PRI **kwds I, AR5

INGE

AR FH 81 s TR LA 2 T AR T R B0E

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

ViRH :
o AR AIEE S, AL P LEFERES S . BS a0 E X, 5RHE T R BT S35
R, BRI A B IS A e, XA AR

« MWESZA LR, HEH PR PALE R EOE SCE 5 AR, FH IR P % 15 S0 S 1 7 B
A R T
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o XFFAPL, (EURAIETES:, ATVARS IEASRE B 244 i sBIR PR APLAS3)

4.8.4 EBEEETIR

P KB, i AE R A LS R D LRI XSS ST (e 72 ). FER]
ARERESZH, WTREA T A S

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

variadic ZHH T RACIBE RN Pr A FIARSEL, WL, ENTEEAEESIIRN AR, *args 25
HHEFTEASEUARER R K7 24, BUAREAIME R 240, ANREMAELIESEC

>>> def concat (*args, sep="/"):
return sep.join (args)

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

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

4.8.5 BEIBIIR

PRI R MSZ O B BA, (RSeS| RBOTH BN, BTt B, NER) range ()
PRECESR ALY start Fll stop 525 . WIRIEXLESHONRMALR), WIEAET RS, 1)~ SRS S
H R TR AR ok -

>>> 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]

FIRE, FULIT AR * > SRR X b r SR

>>> 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 !

4.8.6 Lambda FKixX

lambda KT TRIBU/NGHESY BRI, lambda a, b: a+b KEUR P NSEHIH . Lambda pRi%Y
AL RO R AT . ETRIR L, B R AR R B TR R, BRI
B SCTEYEME . SR RBUE L, lambda pRECAT AG AL 4 e iy A

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

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

QS
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>>> f (1)
43

B lambda Feik R K%, 38T MERE A B EUT L I8 55

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

>>> pairs

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

4.8.7 XHEFFHER

PATR 2 SCRS AT HS A RIS 2N 205

AT AR GBI R EL . I PREFRIE A BB SR G4 s A, PR ]l s H 7
APOXLEAEE, (BrAFZ AR ET @AR sREHRAE A1) o X —AT ARG FRIT, PAR) 4R .

SCRFRFH AT, BB AT A AT, TEILSE BRSO T . SRR AT S A TR
AR RBW 205 . BIVE 4SS

Python fi##r a5 A Mk Python W 24T A7 IR R0, PUL, SORIALEE T H WAE R0 BN R 4t -
IR A R 205 © SO FAFERESE—4T 2 B SR — IR A7 e TR SO PR R gt it (35—
TR SPAPRIR A5 S48, HAE P A8 I AuIE, ik, REMSE—frigiit), SR, M
By AP T AT AL S gt “SET S AT ANREA AL E DAY, (BRI BT 4t R
PHIET, BRI LA TR BT B AT IR (Gl 8 stk ), B=s FAF I SR -

MR Z AT IR AT AT

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

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

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

No, really, it doesn't do anything.

4.8.8 EBUERE

BRETE R TR T P 8 R BB TR e B 5 R (PRI PEP 3107 il PEP 484 ).

7 AP ML B XA A B B0 __annotations_ JEPEA, I HA SR B AR HADTR ). B
ShERE SO AR S A a B 5, SR AR, R IEXSPOREARERE . R [HEAR
M E ST RMA GRS —>, JaHR— DA, SAREA T ESIIRNER def IFNEZHIE S
ZIAl NG — NI SEL, — AR 5 8 7 S 40A Bl AR A A I AR

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

>>> f('spam')

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

'spam and eggs'
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4.9 INGH: BBRE

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

Python il H K Z#REL(G PEP 8 W XASFE R BAEATHYSR IS KU 2 T 5032, PO H « Python JF A &R
F RS DTS AR IR R i D2

o gidt, W4T, ANEHHIRST.

4SRRI NEE (EG9RE) FERGisE (ES ) Z M Is. IR HERL, &I
GINTR

o AT, AT 79 NELRF.
ARHATI/INGE PRI BT, 8 TR B onds FIFHER s RIS Sof.
o HEATIRRECRIZE, IR BB A
o BOHEHEREE A —AT
o fHH SR TR
s RN ETEERASE, EABEERERSAEH: a = £(1, 2) + g(3, 4).

s KF KB Ay 4 B — B BB, v 4 2 UpperCamelCase, fip &4 %5 ¥k A
lowercase_with_underscores. MG HEPE —NSH M EH self CERMI T EE LI
).

o 5 TR BR L R PR, A5 449, Python BRIA I UTF-8 sl ASCIT 1] DA (T
ST

o [BE, BEZEPTEE. 4EP SRR RETD, AR EHERRIRAT T A AR ASCIL 74T

&ix
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CHAPTER D

IR

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 FFRiFRE

PIRBARE AR Z vk, PN FTA ITE R R -
list.append (x)

TEFNFERBRIM—ICE, 4T allen(a):] = [x] .
list.extend (iterable)
A ERX R TTEY RYIE. 24T allen(a):] = iterable.,

list.insert (i, x)

FEIREMERATE. F10SEEEATTRNES], KL, a.insert (0, x) FEVIFRITLIEA
JLZ, a.insert (len(a), x) 26T a.append(x) .

list.remove (x)

MANRF MRS —MER x BITTR . REENFEETTRR, ik valueError 7.
list.pop([i])

MRS P E AL ERITR, FRFMERITR . RIGECLER, a.pop () MERFFIREH]EK)

RJE—ATCR. (FIEEL T i AT IR ESER IR, AR2ERM AT S Xk
TRIEH LT Python 5% ) .

list.clear ()
BRI R LR FTAICR, MM T del al:] .
list.index (x[, start[, end] ] )
REFN R —AMER x FICRMFRRG . KB E TR, itk valueError 7.

S HL start Ml end S YT AT, T TRRRREIN I ERRRSE 775 R BRG] A TR
NFFSIRITFHRTISER , AR start 25

list.count (x)

R EF R ITTR x B IAREL.

33
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list.sort (* key=None, reverse=False)

WP R P RICR (T AE SHEF S, TR sorted () ).
list.reverse ()

LI E LRl PIvE
list.copy ()

RPIFRAEED . YT al:] .

2RO TR B:

>>> 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 at position 4

6

>>> fruits.reverse ()

>>> fruits

['banana', 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange']

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

insert. remove, sort Z ¥ FEHIFE, AHthi& E{E— & 5 1Y BRIAE N None ) X BT A
Python T A5 $ii 2 b (g 15 H LU

A, AR SRR A SR . B, (None, 'hello', 101 BURAHEF, MR
FRFEEATLL, T None A5 HLBSTIXE H o 7368 ABRIA 2 SURIE X R, DI, 3+45 < 5473
ORI B A2 TR

5.1.1 RSIRcE R

PR ITELBRRAER A S, GTEARRICHUE (JFUEEH”) . FEICRBMEN SRk i it , i
append () « MIERTIGHEHULJCER, 1 pop O, AMHRERSG]. Bl

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

[3, 4, 5, 6, 7]

>>> stack.pop()

5

>>> stack

[3, 4, 5, 6]

>>> stack.pop ()

6

>>> stack.pop()

5

>>> stack

[3, 4]

U BB S TRE SR M AT A4S Xt 52, At I LE AT, BN, d->insert ("a")->remove ("b")->sort () ;.
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5.1.2 F%IRSEZLRA T

TR T DARAERS, SfeMATTE, Selut (“SEiFet”)s SR, FIREN I RCRERAL. |
ﬁ%gﬂ%T%%mﬁ%%ﬁﬁﬁﬁ%,@Eﬂ%ﬁ%ﬁAﬁ%%ﬁ%ﬂﬁ@(ﬁ%%ﬁﬁ@ﬁ%ﬂ%
WAL )

KISl collections.deque, AIPAPGH M Pmisins bRz . Hiin:

>>> 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 JIREST

SIE i e el E i S R AN DS b PG VR I U BER AW AL Sk SSOSTVE SV B St kU (a8
AR R QAT RIS 2R s SO AR A PR O A TP 5

B, AERFITER S

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

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

ML RO () B WERGTTGORIAEE. PR
PR

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

AT

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

KR E AR . S
PIFAE XM TS ARG AT AR —AREX, 54 for T4, A5, BEIHEZA for i)

if FA). SRR HRIRUKIE for Al i FAPRETHRMAH— 5. 20000, USRS
R R P A ER TR A AR

>>> [(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)]

FMT

>>> combs = []
>>> for x in [1,2,3]:
for vy in [3,1,4]:
if x !=y:
combs.append( (x, Vy))
>>> combs
[, 3y, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]
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R, BB, for Ml if WA .
FikA2edl (Bl B (x, v)) B, 24U EES

>>> 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)]
[, 0y, 1, 1)y, (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error 1is raised
>>> [x, x**2 for x in range (6)]

File "<stdin>", line 1

[x, x**2 for x in range (6)]

SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,31, [4,5,6]1, [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

B et A n] DARE A2 25 i 2k ORI & e 4

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

51.4 HENFIRESR

F e A A RIIR TR AT AR A0, H A PR S — A F1 2 3.
NIHEAS 3x4 AR, i 3RS 4 B RGN

>>> matrix = [
(1, 2, 3, 41,
[5, 6, 7, 81,
[9, 10, 11, 1231,

"N 8 Fede T 2T ARE AT

>>> [[row[i] for row in matrix] for i in range (4)]
rry, s, 91, 2, e, 101, (3, 7, 111, [4, 8, 12]]

As we saw in the previous section, the inner list comprehension is evaluated in the context of the for that follows it,

so this example is equivalent to:

>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])
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>>> transposed
rr1, 5, 91, 2, o6, 101, [3, 7, 111, [4, 8, 12]]

Pad A, AT

>>> 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
rr1, s, 91, (2, o6, 101, [3, 7, 111, [4, 8, 12]]

SeBR R I, dhr N B RO U 2R TR ). U, zip O BRECELFH

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

REATHESHTEAMIREMN, S %5707,

5.2 del {Efq)

del IFHHEET], MARMEMINETRERICR . SIREMER pop O JIEARR, del IEAEATANIIEF

BERO)T, BOESEANIIR (2R RIRES V) . piln:

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del a[0]
>>> 3

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

L]

del tLn] DAF MR HE AL A

’>>> del a

WS, 50 a fiafisl (ARVERS S —ME) . FEXANE del RHAMME.

5.3 JTHFIFS

PIRMPAFRAMREINE, B, R #ff. XPFEEIALE /75) (2L typesseq). [ifi% Python

ERMERE, HA IR . AR 4355 — PhbrdE P 212628 L.
JCAL 2 R SRR ITRELAR, il

>>> t = 12345, 54321, 'hello!'

>>> t[0]
12345

Qi)
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>>> t
(12345, 54321, 'hello!")
>>> # Tuples may be nested:

.u=+%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:

.v = ([1, 2, 31, [3, 2, 11)
>>> v
(rx, 2, 31, [3, 2, 11)

i, TSR A AR, XA REIE AR E O, ARE, BIFES AR T, A aH
SE A (MR TCA R R FA A —5 ) o AARVPATCAT R TCRIRE, 44, FTLARIES S
FAF N ARG IO .

BIR, TTHSHRRG, EEHTAR, HEUAR. TR immuable (RAR), —fRATE 575
TERFY, WA (AT T 3C) SRS (WK )2 namedtuples, AIARMYIM). 5 @mutable
(ATASHY) , PURICR BN R BHEAL, wTaEACTTH .

T 0 e L ATCRITCAL IR N T @I AE L, PRI — LR R A . X2 B 455
AT AR A e s R — N Ie R e ] OB S TR N e R JE A Sk (RG-S A —ME
RIS ) . TLRE, (H2A%. fin:

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

At = 12345, 54321, 'hello!' 2 WLAITELRYBIT: {H 12345,54321 F1 'hello! ' —EHHIT
e, WRE AT

>>> x, y, z = t

MRz RE ez 2n), EHTAWKALMFES . Folfans, 222540075 cRrEE Y
. HE, ZEREHS R TAITaMF R as.

54 §£&

Python if 37 A XFEEIAL. AR AT CRAMMTIFEas. BA MR EAEN . iR
HETUR. ORI EE. L. 2E. MIREDFLBR.

QIS AL set O BML. WM, QRSN set O, RAEM O, (1 QIMRETI,
T AN T

PATR & LB L s BB

>>> 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

Q)
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True
>>> 'crabgrass' in basket
False

>>> # Demonstrate set operations on unique letters from two words

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> a # unique letters in a

{'a', 'r', 'b', 'c', 'd"'}

>>> a - b # letters in a but not in b
{'r', 'd', 'b'}

>>> a | b letters in a or b or both

#
_{la', IC', lrl, ldl, lbl, lml’ lzl’ lll}_
>>> a & b #
{lal’ lc'}

>>> a ~ Db # letters in a or b but not both
{Vrl, le, le, lmV, IZ’, lll}

letters in both a and b

57 a5 XK, RERIHHES:

>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
_{'rl, ld'}
=
5.5 i

F & () typesmapping) tHj2—Fh F ) Python [EIEHE2RAY . HAWE S I B0 FHFR N BEA A 5L
A, SPAESRECARGIMTIIAR, FHPL XEF ARG, XEFEE R TAREET, W]
DA HAAT BRI AR A, R &5 8 . 807 Judingocdl, Wl AHE s . (Hn SR oal ek e
PE A5 T AT ARRT A, BURRE AR BT . BT Y KA, BIRIRW AHES]. Yl append ()
. extend () EHPFEH.

A PMEFIBEAREY s RS, (AT AT ME—R) . 3 (3 ATeE=sT . J—Mulh
T T G, AT B A GE S0 BRI SR EDN , X o2 it 7 X

FHL) FE R i KA $RBUE. ] del WRAMMEREEN . FEFFER XEFIEEE, 5%
KT R IFE SR A E R IR, 24

XEFIAT List () B A, SRS A SR, Bl A KT HES) (R HEE . 6T
sorted(d)). METFHMERFFELE, BHERT in,

AT S — e S i B R )

>>> 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

(T Ugkss)
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True
>>> 'jack' not in tel
False

dict () A4 K ROT DAECHEE B EDX 51 i -

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

T YA T ARME R S E A B 7

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

KT ORI R P AT ER Iy, FLRE ] OGBS R T (DN T i b

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

5.6 fEIARYELTS

TEF YL AAEERIE, ) items () 7kl [ EHC SR Y A F -

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

gallahad the pure
robin the brave

TEFH) FIERE, H enumerate () L] DAL B A7 BT | A6 B (H -

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

0 tic

1 tac

2 toe

[ IEER A A FEFI, ) zip O BECTARF LA B o3 —— DU

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

W EHFH) B, SEIERENFS, KGR reversed () BT

>>> for i1 in reversed(range(l, 10, 2)):
print (1)

Q)
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3
1

HIEEWFIEFFS, WA sorted () BREL, TEAMGENEFFAIRIER L, & E—AFEHHITFI):

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for i1 in sorted (basket):
print (i)
apple
apple
banana
orange
orange
pear

i set () BERFFIIHIEE TR, I sorted ) Ml set O MHEHRFFERIMT , 6ERE 75 1)
ME—JCE:

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange',6K 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

—BORUL, FETRFR B RINART, QSR R R R, Hoa

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

>>> filtered_data
[56.2, 51.7, 55.3, 52.5, 47.8]

5.7 FAFH=H

while fl 1£ ZfFAA KA AMERT HUAR , B AT DAGEIEREIZ AT

HEGZHAT in Ml not in AT UITHE —MEREAAE (BAEAE) THRABEH IR 25
£fis Ml is not MTHEMAXZEE R —IWE. I KB BRI gi—r, HARTAEM
BUEIZ AT -

HORRAE SRR B, a < b == c Kl a B/ Db, HbREH%FT co

FCR AR T AR /KB 54T and Ml or 414y, FFH, WRERMF (BB GEH) g RA AT LA not
WU o XS BRI L SEPR T B RAEART s not WIILSESim i, or WML/, P, A and not
B or CHMT (A and (not B)) or C. HHMZBHEFRIME—FE, ALt AT DA RG-SR B

Hey.

H/RIZBELT and fl or WK 42352845 HSHMNAEELMENT, — B AEgER, MimtaEik.
Fan, R A CHE, B HKR, IBAA and B and C AL C. FVEMEMEM A LM /RER, 4
B PR 0] (0 5 et e — I

bl DAE LB RV s Ak A G R IR 25 A2 B, B

5.7. RANRMRH M
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>>> stringl, string2, string3 = '', 'Trondheim', 'Hammer Dance'
>>> non_null = stringl or string2 or string3

>>> non_null

'Trondheim'

R, Python 5 CA[A], AN ERELAT R AN B RAT =0 XM T C A7 H o LAY I
A BRI == i, AERT =

5.8 FRIIFIHE fthZEBIRILL IR

AR G T AS A [5) F 91) SE24 F) oA G LU o kb BUARE B ] 7 S XUy B9, EUBCRTA M TR
WARAARSE, W ATRGE FUAEEAY . AARARSE , IR ISP oER . PAKISHE, HEIHH— a4y
Wo WERBCE AN TCRAS D E A R R 4, kAT 7 i OB FUA . R A~ 781 v
AR ICEAAEE, WP FIIASE . R —DFIRE D — D HIRG T 75, WEER 5 ] 9l
BN () W W TEaraokdl, s UBF 6T Unicode B 7 S-4E A7 4F . FEIZIH T
— L LR R R AP S B 317

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

[1, 2, 31 < [1, 2, 4]

'ABC' < 'C' < 'Pascal' < 'Python'

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

(1, 2) < (1, 2, -1)

(1, 2, 3) == (1.0, 2.0, 3.0)

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

HE, WARFEZRBM RGO, RERFHER AT S IR T G R i 3, st DA < F1 > 347 A .
Fan, RABUERAE S EE I T IR, IreA, 0461 0.0, 55, B, MRS ARG H— X
gEL ) M2fiik TypeError S,

&
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RIR

IRl Python AERFREIS, FEUCHEAR, 2 A4 Python RS 1k LAV RS T, IHIL, 5
B CRIPY, HEDUR SO PRSI CH IO A, IS BER AT T, BEATRITHOR
B, S T, RTINS A . ASHAE— AL, R R — e,
R U 5

IR, Python SIS HISE XAFAASCHF, LMK SRR BRI S T SO . St
2 POk BURPA XTI, S ASIBIR S0, ((CTURRIEA WBLT, SIS aTirm g
R

BER (2 Python 5 SRS ICLF. SUCHEA BB IES S oy . EBOATS, i &Rk
_neme_ FIDRIBSR A (VSRR 0, FSCRAIRESIH 3 FOIE £ibo oy KT, A
TP

# 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,
while a <
result.append(a)
a, b = b, atb
return result

]
1
n:

BUAE, HEA Python filReds, LA v & T AR

>>> import fibo

This does not add the names of the functions defined in fibo directly to the current namespace (see Python 1 Ji 32,
Fodp % == 1] for more details); it only adds the module name fibo there. Using the module name you can access
the functions:
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>>> fibo.fib (1000)

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

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

>>> fibo._ name_

'fibo'

WERZEF I RE, ATPME BN S JRAR AL i :

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

6.1 #RRIFHE

B B AT A SR BOE S XA TR AR, FLALAE import i 5 — ok il BRI, i EA
11" CCHERABITR, WaATixeeisEm). )

Each module has its own private namespace, which is used as the global namespace by all functions defined in the
module. Thus, the author of a module can use global variables in the module without worrying about accidental

clashes with a user’s global variables. On the other hand, if you know what you are doing you can touch a module’s
global variables with the same notation used to refer to its functions, modname . itemname.

Modules can import other modules. It is customary but not required to place all import statements at the beginning
of a module (or script, for that matter). The imported module names, if placed at the top level of a module (outside
any functions or classes), are added to the module’s global namespace.

There is a variant of the import statement that imports names from a module directly into the importing module’s
namespace. For example:

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

This does not introduce the module name from which the imports are taken in the local namespace (so in the example,
fibo is not defined).

A — TS AT DA AN E SR BT 44 75 -

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

AT S FAFA AT (L) TFRIAR. REEFILT, REXAIIEE, XAy ik g
FAT R LFR, WREREEC A E LA,

R, BT, ARSI SA ~, POy, XTHAELF LA EA I E. A,
THERZHAG AP AT, XA R,

B G as BF, HIEE as FMAFRE S ABEEGE .

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

5 import fibo —#f, XA WA AARH T AR, ME—KAIE, FANLHE fib.
from BRI AR XA 2, RORIEL:

! In fact function definitions are also "statements’ that are ’executed’; the execution of a module-level function definition adds the function name
to the module’s global namespace.
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>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

ik T RRIEBITRCER, BRSSP A R . Qs TR 2, R R X
R H IR — A, Al PAM# ] importlib.reload () , fflll import importlib; importlib.
reload (modulename) ,

6.1.1 DIHIELHXHITER
AT AR J7 #GEAT Python it

’python fibo.py <arguments>

RIBAERF A TR AU, RIS AR —FE, (A __name_ JR{EOF "__main_ ", HgiRiLT
SRS IR I B R -

if _ name_ == "__main_ ":
import sys
£ib (int (sys.argv(1]))

WE R ASEX AN SO AT, BT RAVE S ARIBEE, (R, AT ar 4T AU A ERIR A “main”
SCIFHAETI A 2817

$ python fibo.py 50
0112 358 13 21 34

GBI, RIEFTIE R AR

>>> import fibo
>>>

XA T OB BRI 2 0, SO0 TS (BB AT IR B I I ARIEAT ) o

6.1.2 HERERIEE

M ANZN spam WIBHRE AR, fEREAS R LA Z AR P E B, X SO ) 24 A 51 HE
sys.builtin_module_names H', QIR AKE], EfEZE sys.path H T H RS EHEE—
M40 spam.py BYSCAE, sys.path NIk 2E(7 EH) i fk:

o BABIARHE S (SRS E SO 4 E H S ) -
e PYTHONPATH (HFEH 3, 5 shell Z5H PATH FiEE—FE).
o KT ZRMBRIAME (FEIRIGI 35— site-packages H3g, H site fibibs).

More details are at sys-path-init.

Frik: AESCRF symlink (9SCPERGE, S ABIAS HSR2AEB I symlink J5T 80 R . A 3hUd,
symlink (1) H 5% B AT ERIBHE R AL

Wik, Python BEfF A ABE RN sys . path. iz ATHIAH HSRAERME AR 2 AT, B TR ATk
B, g H SR A AS, A AR e R (Rl A B . BRARZIER e, BN ARk,

6.1. HERIVERR 45
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6.1.3 “B4iZHy” Python X#

AT e N E A, Python HUBLH ) ZRiE IR ZAFAE __pycache_ H3EH, X444 A module. version.
pyc, version X g i AP AT D , —fii2 Python WHRASS . 41, CPython [ 3.3 &ZATHR T, spam.py
W IF A Geffl) __pycache_/spam.cpython-33.pyc. M4 15%), ILALEA[E Python
RATHR A ] BRUAS 1) L i 3L A7
Python X LU ga i A SRS B SR A, AFERECHN, EEERMIE, Widfxaeadt.
Ab, HREBRGEICE, I, WIS R AL ZR 50 R) 3k S [ ) SR
Python 7EFMELL FAK AL AF. H—, MArITEIEEARS, HEHmie, NMeamieain: -,
BABEBE, AR AL AT ST (W) AT, iR el i s~ , I
HAARREA T
Bt N i) — 28/ N
* £ Python A4l [} —0 B 00 3¢, A PABUINIFRIII AN, -0 EBRWIE1ER], —00 KERIKT
FIEAIA _doc__ FAFER . G LURRT BB TR Be N A, B, A TR RIER R X
/l\iilﬁéo AR B opt— 3%, I HOUHHER /N8, FR 0 R AT 2 ki
TR .

* N .pye IR F AN oy BEIIFRATIRE DR, - pyc SCPF FU M T .
* compileall BN PASY—4~H 3 MY ABLERAIEL pyc S0P
o ARG LR FRAR R, HEIL PEP 3147,

6.2 FRfEER

Python 47— MRIERLELE 2, E7E Python FES% (ILARLARARN” BESH” ) HLYSMAR . — Stz
Wi E grikas IR, B4 —SEIFRE S RO EAIN YRR IR O, BEAR N TRER, Eae
A R G RAE B A AR SR AR . X BRI ML BT, FLEK TR E R E R
Gio BN, winreg BIHUAFE Windows 50 ERefit. — MRRANMEMERIRIER sys, ERNIREI S
Python i H. sys.psl fll sys.ps2 Z8HE T —8FFF, BN DAIE ESRFF AR B R A

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

>>> sys.ps2

Al Al

>>> sys.psl = 'C> '

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

AR T R, A SOX A &

AphE sys.path B FAFHSIR, T HEBRSIBYUR RIS, %A R AFEAS i PYTHONPATH {2
BB A EA TR G4, AR I PYTHONPATH, WIGE N BELAIBOA RS . AT DAIARIES | R B 2k

W

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

WEMREL dir () T ARBEGE WA PR, R 4R R EdHT I P AR

>>> 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']

BASHT, dir () S 2 EE 2

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

['__builtins__', '_name__', 'a', 'fib', 'fibo', 'sys']

R, GRESIH AR AR AR, B, RS,
dir () NRFNHNEREBAIE R AR XN E HEFMERER builtins HL:

>>> 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)

6.3. dir () E# 47
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(£ L£50)

'__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',6 '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']

64 8

M AR, K3 Python il a4 ZS[A AT ¥5. BN, B A B FoRt A P48 B I
TR, IEQIEHAT DA AN R 2 (8] 4 R A FR— A, s U4 aT PAIX 2 NumPy 5% Pillow <5
ARl Z A 2 ] AR A4 R o

(BB G — AL B PSS P B T — MR (7). A E SRR 2GR DAY 44k
WH, Gl wav, .aiff, .au), Wk, N TARRESARZ BIFAR, & ZOIEMAER— Ry
KBS . TSN A SRR AL E (PN, R . @i, SeEasoife. 2l A Tk
FERCR ), RS TCT5 TR BB . XA R T X 4 -

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

A, Python #% sys.path HHR, &HREWTHX.

Python Hitl% __init .py UMFRYHFRUMAL. XEERTPABT IRDA string Sl A FRar 400 H %, T
PR A U R R T AR R . IREEALR, __dinit_ .py RS0, Hix
SRR AT R ACRS , BiRE a1l AR, IR G

AT AM AL S A BAASEER

import sound.effects.echo

% B ASINE F B sound. effects.echo , {HB| R FHHH 424
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sound.effects.echo.echofilter (input, output, delay=0.7, atten=4)

H AR TRRA AR

’from sound.effects import echo

BRI AN TR echo , AIHTZEE AT A . PRI, T AR AN T J7 U -

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

Import {E4] 1) J5 —FAS A2 B3 S A I I PR A4S

’from sound.effects.echo import echofilter

FAE, XA T echo, (HATPAE M FH K%L echofilter () :

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

Wi, i from package import itemHf, item A DURGM A (8iF4), Wrl L@ E X
PIRRE. FRE AR B AN AR import 1A el @ e T item; WISRARTE R E S, TR
JE item 2AIHL, HFnEk. WERARANE] item, W% ImportError SH .

M, ] import item.subitem.subsubitem AR, Bix/g—4N, &A1 item FLMEH; &
Ja—W A U@ B, (EORREE E—uirb e a2, e &,

6.4.1 \NBhEAN*

] from sound.effects import * W& kAEAA? BT, RIBEMAEFREELRIFFZA
A TR, XL S I A, I B A TEIR AT RES 7 AL AN AL BRI, Sl £ )
HAERAXFATHRB A S5

ME— o Z R R BN EE . import IBAMHWIFHG: WREM __init_ . py RRAGE X
THIFE _all__, 517 from package import * i, EHEH TS AMBIAIER. KARHIR
AW, WEVER VRS R GREREE WA LD EFER T HIT A * #84E, WA AR AR A)
2%, AN, sound/effects/__init_ .py XA EFPANARS:

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

XBFERER from sound.effects import * §A sound.effects I =44 T,

MEEEEN __all_ , from sound.effects import * {HH R&HE4) sound.effects FATH
THHER T AR M aia s S0 ZE LR S A sound.effects (WREASIEST __init_ .py
HIRIRIE D), ARG, FFAMHE LT, XEAFRATE __init_ .py HE XHMEMZFR (DA
KB 2B FARER) . ISR B import /AN M BB TS, 1EE LR

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

A, P47 from. . . import FHAAS, K echo Al surround BT AR Y a4 5, BNy, B
fi&7E sound.effects WHE L. (KFABREEEXT _all__ HHIARL.)

AR, FIDAMEER T A import  * B H B FR @ BN A AR, (B TRAETE AR P AU i H X
PR o

04, il from package import specific_submodule Ao Lhr b, BT S AR
BRI R S A2 Ah, X R =2 R .
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642 FE&%E

WHEEZANTEE (SRFHF) sound f—#F) , BT RAE XS A Lo h i 7Rk, 4
o, BEAERIER sound. filters.vocoder F1ffi ] sound.effects Wi echo Fidl}, A DA from
sound.effects import echo FA.

IR A] A import 1E/]HJ from module import name I IATAHIFFA . XS AGEA)E FHH1- 50 &
FRAN A S /AR B, FHXTT surround Bid, AIPAEH :

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

TR, AR ART YRRRY . Oy ERRY 2 "__main_ ", FTPA Python F2/7 1 T BEHLL NG £
S ZEXT A

6.4.3 ZHRPHIE

AR N ERRINJEYE __path_ o FEQLfile:init_py SCAEH R RBBBEIATRT, REIERRILA L
AL Efile:init__.py SCHFRTIERY H A TEN P 2. ATABSRILAS & (HOX R S e i b 18 R
TAEAN T4

XATIREEIAAE M, AT R P R AR .

giE

50 Chapter 6. &R



file:__init__.py
file:__init__.py

CHAPTER /

BWASH

Fefy i A LR R 7 20 Bda el DA% (B, Wl AB A o A ZE R L n] ]
P

7.1 EEZMRIHERN

2, EAICHT TS AER L RAXE M print () BKE 56 =Fh 520 01 ST 4R
write () J5ik; ARMERIHSCPERR N sys . stdout. TEWARHERES S .

Xt RSP A FURIT BV S M BRI, T Z 2 0730 e A AR L5k

o fEAERALTF A F @, BHETATHITRIE IS/ =5 S HIE N £ F o XA AT, WRA
e A F Y FREZ A AG AR, s TR fE R Python ik,

>>> year = 2016
>>> event = 'Referendum'
>>> f'Results of the {year event }'

'Results of the 2016 Referendum'

o FAFRIY str. format () TIAREE D PRME. AWM {1 IRCB A ER A8, B4
RIS G &, (AR R R

>>> 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 fhm, WATLAFAFR IR MG I R ESE AT AL PR, BIEHMTATHET R . AR R AA 3
R AT 3 E S SE I TIROTE, X T A AR

WA EAEE I s i, RAR P R 2 B I TR, WA repr () 2 str O eREUEIERAL N 747
o

str () RECREBEA IR, repr O WA BGE T ARREE e BUOME (A0SR A S R0TE:, SR HI4A

17 syntaxError), XA R RR GRS, str () R\5 repr () MFEMME. B

;ﬁé? %? FNF BT L A, (5 X A bR B0 I R PR R R . AT A AR [ 1)
A .

51



Python Tutorial, A% 3.12.0a0

ARG

>>> 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 ' + repr(y) + '...'
>>> 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'))"

string*ﬁﬁ%@“ Template 3¢, $RMt T RHERHON PRI — ROk R sx HO4F, I
SRR TR, (EORI A 2 i ) S FU AT R

711 gAtFHEFEE

TR FIE (RPN AP FEFATHRIINAIZ £ 30 F, @il {expression} Kk, {8
Python ZA AT FAFH N -

XIS R A 3EN, FHERBRGM, AT A e ks AR . TR pi & ABINIURUS

7 :

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

fE e RGN, T B N RERE, RN T

>>> 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 — LB AT DAFERS AL 6. " 1a W ascii (), "Is' W str (), "' W 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'

The = specifier can be used to expand an expression to the text of the expression, an equal sign, then the representation
of the evaluated expression:

>>> bugs = 'roaches'
>>> count = 13

QS
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>>> area = 'living room'
>>> print (f'Debugging {bugs count area=/")
Debugging bugs='roaches' count=13 area='living room'

See self-documenting expressions for more information on the = specifier. For a reference on these format specifi-
cations, see the reference guide for the formatspec.

7.1.2 & format() Ak
str.format () FEMEARHEIWTIIR:

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

WG X2 WIFAF (FRAME R TFRBL) BN %% str. format () ARG, G HEir%
ik str. format () JRMIXTRITHE E’Juﬁo

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

eggs and spam

str.format () JyiEH i K S8 5| FE.

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

(L EZHM K T S ROTMERALA

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

WERAARS Wﬁiﬁtklﬁ’]%ﬁ??ﬁ‘“% IR AFRG | AR BEATR AL, ANEROLE . XA A 2
B, TS 1 Ui R e

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

This could also be done by passing the t able dictionary as keyword arguments with the * * notation.

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

SWNERH vars () GG, XFTEAER SN, W AR R0 BT R AR AL Y

As an example, the following lines produce a tidily aligned set of columns giving integers and their squares and cubes:

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

print (' ' format (x, x*x, X*xX*x))
1 1 1
2 4 8
3 9 27
4 16 64

(F oD
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(& E10)
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

str.format () #FTFAFERAE ALY 5 BARIA DL formatstrings .

713 FAgtF R
TN TR T A Ay S Rl — ANy A 2R -

>>> 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

(R, B ZRM SRl print O BN EELEHSEIRGE M. )

FAFRXARI) str.rjust () FEESELMIETSMN, WA ETEFB T HFEFRHFITAXFF. [
FHERA str.ljust () fl str.center () . XEHERGALMANL, HiRE—DFHFEAE, R
BAMFRFRRE, BNASEEAAS, MR E: BRXM L FFELIM)R, Hd ks —h
ﬁ%ﬁ?,)}ﬁ%ﬁ@%fﬁﬁﬁﬂﬁﬁﬁ‘@ﬁﬁ (R B4 E, WRAME <. 1just (n) [:n] XFEMY])
AR

HRIrRR str.2f111 0, RIINRERT AT A E . BRI 1S

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

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

>>> '3.14159265359"'.2z£111(5)
'3.14159265359"

7.1.4 HXFFHBREBEXLHE

% iBHAF ORRFF) WAl TFAramsft. 455 'string' % values, | string HiY 3 SLHIL DA
TAWEA values JLREH. HEAERAR I TATEREE. B0

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

.'" % math.pi)

old-string-formatting /N T HEZ A X RN .
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7.2 EEXHF

open () iR [l—Afile object , F 82PN B SEA—A X4 F S5 open (filename, mode,
encoding=None)

’>>> f = open('workfile', 'w', encoding="utf-8")

F— LSRR R B A SRS IE S I XA AT . mode [P{HAHE 'c' |

FOR M HBEEEG "w TR HEBEA (AR S wEDR); o FRiTH IR BmHNE, M

g/\mﬁﬁéﬁfﬂﬁ‘ﬂﬂﬂiﬁ:ﬁ{% "rt+ ' FRFTH S TIRE . mode SEEEATIE, A BT ERIA
Hr',

WHAFILT, SXAFRRVA text mode FTIFHY, WRZYE, RN SUUFHIRE FAFR, XL F AR 2 DAREE 1)
encoding Jitth ) . WA TRIE encoding , BRINHIRGT-EH KA (W open () ). Hy UTF-8 2B
S B RIbRE, ERARVRAE RS B — AR S, BIEE ] encoding="ut£-8" . {ERIS
T E—A> "o, ATLAM binary mode 4TI 30 — BRI EHE 2 VA bytes MR EEGH. &
CRERIBERITIR SO, AR RESRAE encoding .

TESCABET BEHOCHFRS, BOAMEFSRPERATETRAF (Unix 125 \n, Windows |24 \r\n) #4854 \n.
FESCARE T E ARG, BT \n S nl 1 G 45 E 4500 . XURHRAET AR 5 & 18 SO R 3T
Zliéﬁﬁﬁﬁﬁiﬁﬁl‘ﬂ“@, HBIA JPEG B EXE 88 "R SCIF s . R, 7EBEE SRRy, —&
L AR

TEREBESCEXTR I, et i with KRBT UaR, TRERER)G, UFRIEREH, B R
WarPho MiH, M with AR try-finally fUR RS fAEGZL -

>>> with open('workfile', encoding="utf-8") as f:
read_data = f.read()

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

WERBA M with KT, WA £.close () KM, RIFDREBOCH: I RS

el M f.owrite () B, R with X85, SCRBH £.close (), BIFRFIEFERL, B
IR B fLwrite () WBEINAE T2E AR

Wit with i54), S0 £.close () KMISCHRRIG, FRREHZSCIEXTSAR 2 K.

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

7.21 XHRRBFZE

AT ICRMB T BE S BIE £ SR

f.read (size) AIMIFEEBOCCHFNES, EQER—SEYE, HRMFREH GO, BEFTrs g
(TEZHERIBETR) o size RATEMEAESE. AW size T size R FET, BPOFRBIREASCHRNE 3C
PER/ANE NIRRT, SR BLRE, size BULABERS, SBOTRIERZ size 77 (SCABIK) 2 size
AT (TR . MERIAXFARRE, £.oread () RIEEFRH (1),

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

f.readline () MICPFAEBURATES . FAFHOR BAREEATAT (\n), /\ﬁfjdﬁw PAMATAFES I
jc@ﬂ@ﬁ'ilﬁ%?ﬁ‘*éﬂlﬁ?ﬁ%ﬁf? dﬁlﬁﬁhﬁdﬂ@@ﬂ*ﬁ%ﬁ, N £.readline () SBEZF4E, it
FORCARE T SRR, A "\n' FoR, EEAHR RSN

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

MICHEAREERR AT, W] DA OBERM P B SO R - X FRVERE R RO I A, B, ELACRS e

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

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

WFF AR B BOC R rE 1T, ATPAM 1ist (£) 8 £.readlines ().
f.write (string) & swring INNEFGASHE, IR IEARFIFEL

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

HAHARBBXI R A, WAL TS OB SR (ZaEfigi):

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

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

18

f.tell () IRMPEEEL, 45 SCHRTRAE SO R 4RI AL E, FR o RIS B S IR 1 4K
PASG SCASAE TR R 3 SO B R B
f.seek (offset, whence) WPAMUAS SCHXT RN E . GBS % 50NN offser 1THAIE; 5% 5 H

whence ZYHGE . whence {H 0 I, %‘%ﬂ‘/\}\i#ﬂ%&fr% 1 PR MBSO, 2 FORGE S
KEAERZH Ko W whence I, HEGAMER 0, RIGEHISCHITLAE NS R

>>> 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!’

TESCARSCA (B FAFER ARG b TR SCrE) o, HAVH TSI R (] seek (0, 2)
BREI SRR, ME—FHRH) offset E/ZREM £.tell () HRIEEY, B0, HAb offser (HH#RE
AR SE AT -

PR RIBIHFF isatty () Ml truncate () A, EAFN: MR ERIGHIELES%
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7.2.2 {ER json (RELHMLEIE

MG A BT R AR, CF IR AR, PO read O 53R RIIFATH X LEFAFH M
fRibsy int O XARRYRREL, e ' 123" AR P, JRRIEECE 123, SRAFIRESIR. PSR
ABAEIETS, FEEFIF SR B AR R I 0

Rather than having users constantly writing and debugging code to save complicated data types to files, Python allows
you to use the popular data interchange format called JSON (JavaScript Object Notation). The standard module called
json can take Python data hierarchies, and convert them to string representations; this process is called serializing.
Reconstructing the data from the string representation is called deserializing. Between serializing and deserializing,
the string representing the object may have been stored in a file or data, or sent over a network connection to some
distant machine.

fil: JSON #% =Gl i T AR P B sc e . 27 R B EXTEHBGEE T, niE X HEIENA
ik,

s A7 B AR R AT 22 X SR 1 JSON AR R BB

>>> import json

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

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

dumps () REGEE — MR, dump () , B REXNRLFINME Next file . FIL, WNH £ Rext file X5, W]
PAIAFAR :

’json.dump(x, f)

TEFRRGRT S, WER £ R OATH . BRI binary file Btext file X4 :

’x = Jjson.load(f)

i JSON L4 a4 75 PA UTFE-8 4t . 44T FF JSON SCFAE Ky — Arext file 1 T 1325 W, {1

encoding="utf-8",

AR L 3 S AL SR ] DAAR BB AN 7L, {HAE JSON P SIARAT 2RI SL B, WIFR 2T oSS T
Json B 225 0 50 BLIERE -

Z L

=

pickle - #{EAH

5 JSON R[], pickle /&—Fh feipxtiZ 2% Python % 98477 5MLmg ML . Rk, &~ Python FTEsf, Afig
AT 5HAMES RSN HRTEE. ARG N EWRANZEN : IR EdE2 T BRI
Wk DT, XN Z G5 Y pickle B0 AT PASATAE 2 AUHD
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b, AERLEREANGERGEE, EIREM AL AERRSCh BT, WixE4F Fld— SR
fFR. HEl, (24) AP 9 &aRM 78,

8.1 &)EEIR

AVEAE R U 15, J227:>] Python I fig % DLAG B 2 :

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

A

SyntaxError: invalid syntax

AT S I BRI RAACR AT, IR/ “HEKT SR AT EAR I B A5 — e, BRUGR ATk £
7 [ token filt Jz ) (B ANRAEX BUGII )« ABlp, AE print () BRECHEIEI SRR, POy, FEERT
HEAES (). BERE RIS SRS 5175, ERUT A SCrRRS, winT DARIE 250 AL

82 ®BE

B TE Ay e R A ] IR TR, AT AT e A B U2 AT MG B B BER PR 4, A
—%@ﬁ??%ﬁ%r@%ﬁﬂﬁ%%ﬁﬂﬁﬂﬁﬂmm%%ﬁoﬁ%ﬁﬁﬁﬁ%ﬁﬁ?ﬂﬁ,ﬁ%i
R RIEFRIEE

>>> 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

Traceback (most recent call last):

Q)
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File "<stdin>", line 1, in <module>
TypeError: can only concatenate str (not "int") to str

BRE BB e — T U P B B T2 KB AR, REA AR, MBI AR /E R iR
SHH—IBPFTEI Sk ERRBIP R RBAKIKRE: ZeroDivisionError, NameError
TypeError. fFRFHRRYTHR TR A AN NESEIAIR X TrANEREE S, X
ﬂ‘ﬂ%?%;&é@ﬁﬁm%#iﬂuﬁt (ESRXFIERA ) o AriER AR W ERIFRRAT (PR X
) o

WATH AR RIE 2R, S5a AR, ULRHA RN .

B RAE BT S R HERR ML 2 s & A R S . — IR S RS A TR SRR Rl s (HOR 2 BOR MR
T ABEBUNAT .

bltin-exceptions 1| H} T N B 5 S H S Lo

8.3 FHWHIAhE

AT AGR SR A B G 1 54 . N B EOR P — BRI AN, BRI AR, BV b b
JF (fiif] Control-C s fE RS FFHIHARIE); R, M)/ PWifEF &Mk KeyboardInterrupt

B Al
FEHIo

>>> while True:

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

try ERA TAEEIA R
o B, BT ry 74 (try il except FEFZIENN (24T) E4).
o WAREA MR T, Wk excepr 41, try IBHRITIEE,

o ARAEIAT try PRI RA T %, Mk A h R N R . AR FE IR except X
TR EEAICHS, WA IAT except T 41, SRIFBEH] try/except FUABHRZ JFAEZEhAT .
© WERAAERRH T except F o] PHEER FH LR, WEXPALEISNER toy EHAFH; ARE
AAREAL AR, WIE R4 RS2 TR I h an ERRITH R -
try IFH AT LA 24> except F ) KA SRR E LA F . (HigZ A — MBI 29T, &
PRRR HAL PR L E ry F o) A AL S, TORAE IR A — t oy 1) A HABAL PRAR PP P Y S . except
&1 Al DA 5 S- ie ok $8 E 2 i, il

. except (RuntimeError, TypeError, NameError):
pass

WER KL S except TAFRIRRE F—DREGEERERN, WZRSZFEMAHRE (K2R
JRAL - B IR except F o) HEEIENHeAS) . Blan, FHEHACHEFHKIKITE B, C, D:

class B (Exception):
pass

class C(B):
pass

class D(C):
pass

(N gkze)
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for cls in [B, C, D]:

try:

raise cls{()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

TR USR] excepr T 8] (T (8 except BFESRHT), Wi B, B, B - Bl 75 —A-VLhd
H{ except ¥ 4] .

When an exception occurs, it may have associated values, also known as the exception’s arguments. The presence
and types of the arguments depend on the exception type.

The except clause may specify a variable after the exception name. The variable is bound to the exception instance
which typically has an args attribute that stores the arguments. For convenience, builtin exception types define
__str__ () toprint all the arguments without explicitly accessing .args.

>>> try:
raise Exception('spam', 'eggs')
except Exception as inst:

print (type (inst)) # the exception instance
print (inst.args) # arguments stored in .args
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

Yy €g9gs

The exception’s __str___ () output is printed as the last part (detail’) of the message for unhandled exceptions.

BaseException is the common base class of all exceptions. One of its subclasses, Exception, is the base
class of all the non-fatal exceptions. Exceptions which are not subclasses of Except ion are not typically handled,
because they are used to indicate that the program should terminate. They include Sy stemExit which is raised by
sys.exit () and KeyboardInterrupt which is raised when a user wishes to interrupt the program.

Exception can be used as a wildcard that catches (almost) everything. However, it is good practice to be as specific
as possible with the types of exceptions that we intend to handle, and to allow any unexpected exceptions to propagate
on.

The most common pattern for handling Exception is to print or log the exception and then re-raise it (allowing a
caller to handle the exception as well):

import sys

try:
f = open('myfile.txt")
s f.readline ()
i = int(s.strip())
except OSError as err:
print ("OS error:", err)
except ValueError:
print ("Could not convert data to an integer.")

Q)
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except Exception as err:
print (f"Unexpected {err=}, type (err) ")
raise

try .. except A HGFIEN] else T &), % AWRATE, BUHBIETH except T 412 5. BEidH
T ry F AT K H A ERA TR . il

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 TN try TRIBIMBSMNIARDELE, AT PABREIMEAE try ... except AR
Pyt A2 ) S

Exception handlers do not handle only exceptions that occur immediately in the #ry clause, but also those that occur
inside functions that are called (even indirectly) in the #ry clause. For example:

>>> 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

84 MASE

raise {f/R)SCRFGRE il A 45 E W S0 . BIAN:

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

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

The sole argument to raise indicates the exception to be raised. This must be either an exception instance or an
exception class (a class that derives from BaseException, such as Exception or one of its subclasses). If an
exception class is passed, it will be implicitly instantiated by calling its constructor with no arguments:

raise ValueError # shorthand for 'raise ValueError()'

R AR HIRrE A il T S8, EIFRTTRAL R R, W PT DARE R TR {6 SR raise 1A BBl & 7
e

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

An exception flew by!
Traceback (most recent call last):

Q)
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File "<stdin>", line 2, in <module>
NameError: HiThere

8.5 Hmik

If an unhandled exception occurs inside an except section, it will have the exception being handled attached to it
and included in the error message:

>>> try:
open ("database.sqglite")
except OSError:
raise RuntimeError ("unable to handle error")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
FileNotFoundError: [Errno 2] No such file or directory: 'database.sglite'

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: unable to handle error

To indicate that an exception is a direct consequence of another, the raise statement allows an optional from
clause:

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

et sy, XA RA . Bl

>>> def func():
raise ConnectionError

>>> try:

func ()
except ConnectionError 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

ConnectionError

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

It also allows disabling automatic exception chaining using the from None idiom:

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

Traceback (most recent call last):

(F0AkED)
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(£ L£50)

File "<stdin>", line 4, in <module>
RuntimeError

SEAEEAL T I bltin-exceptions .

8.6 AFEEXERE

FE7 T AE S BB ) e et 44 A O % (Python BN TEIL R ) o At A A 2 R B0 T
X, BHEANV M Exception ZEJRAE.,

ST DABE SO BEMC AR P BEMUA AR (T2, (HIE B RS PR AR B, B HR it — g, v
R 5 A PR PP SR AT SR R 1 L

REBSEMAHLA “Brror” Z5R, RURHERH a4 .

Many standard modules define their own exceptions to report errors that may occur in functions they define.

8.7 EFEBIRE

try RIS — A TR, T E SRR O N E A TR B .

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

Goodbye, world!

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

MRAFLE £inally FA), W £inally FAIR cry iMARAMITIORIG L% . Rit try iR
TR o, WANGT finally Thl. DT A T IUR OB 2Lt o A it

o WERINAT try TAMIE LA TRASRE, WA except TAYM B SFH . AR R A
except TAJAE, 7E finally FRIATIR SBEBLA .

e except I{ else FHPATHIRIE &M A R . FE:, ZRESTE finally FAIPITZ JGHEE T
fil %z
o WA finally THAJH L% break, continue Bf return ZiEh], BEFASHEDT] X .

o WRIAT try 15H)EET] break,. continue B return {54, N finally FAIFEPAT break.
continue B{ return EA]Z BIHAT .

« R finally FAIHFAE return iHh), WIREMERE finally THMEA return iHRHTIR
WHEL, TARKE try FHIE return EAIHRE{E.

Bilhn:

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

>>> bool_return ()
False

AR AR BT
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>>> 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™")

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'

W EFOR AT OL P& IT £inally T4 except FHIANEBPIAFAFERMIFR AL A Y TypeError,
WMLAAE finally FAITIE BB & .

E%%@Hﬁ%ﬁ?ﬁ% finally FAJOFFREBOMTETR (BIASCAFEE M) WA, TR 5 N
I B

8.8 TIRE W HYFEIRIE

BB G ST AN EAZX RN BRAT RIS E G B A . TR (X R A2 ), HR S AT
Bt RTINS0, I SN

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

AR EAET, SAT5eRIB)S, SCHEFE—BORTIE RIS B WA TFTIPARES . FEfRT A rhiX
G, AFA R R AR AR SR UL T RE S I A with A SCHRRE DA S . TEAf G R G O =t P S
5

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

ERPATE RS, BIMEAEALIRAT I BB A, #R2 K P SCHF fo MSCHF—RE, SCRATUE SO FRR AR X
GRAECR PR X —
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8.9 Raising and Handling Multiple Unrelated Exceptions

There are situations where it is necessary to report several exceptions that have occurred. This it often the case in
concurrency frameworks, when several tasks may have failed in parallel, but there are also other use cases where it is
desirable to continue execution and collect multiple errors rather than raise the first exception.

The builtin ExceptionGroup wraps a list of exception instances so that they can be raised together. It is an
exception itself, so it can be caught like any other exception.

>>> def f():
excs = [OSError('error 1'), SystemError('error 2')]
raise ExceptionGroup ('there were problems', excs)
>>> f()
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
| File "<stdin>", line 3, in £
| ExceptionGroup: there were problems
o 1 ——————
| OSError: error 1

| SystemError: error 2
£()
except Exception as e:

print (f'caught {type(e) }: e')

caught <class 'ExceptionGroup'>: e
>>>

By using except * instead of except, we can selectively handle only the exceptions in the group that match a
certain type. In the following example, which shows a nested exception group, each except * clause extracts from
the group exceptions of a certain type while letting all other exceptions propagate to other clauses and eventually to
be reraised.

>>> def f():
raise ExceptionGroup ("groupl",
[OSError (1),
SystemError (2),
ExceptionGroup ("group2",
[OSError (3), RecursionError(4)])1)
>>> try:
£()
except* OSError as e:
print ("There were OSErrors")
except* SystemError as e:
print ("There were SystemErrors")

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in £
| ExceptionGroup: groupl
+—t— 1 —————

| ExceptionGroup: group?2
ot 1 ——mmmmm
| RecursionError: 4
+ ____________________________________
>>>
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Note that the exceptions nested in an exception group must be instances, not types. This is because in practice the
exceptions would typically be ones that have already been raised and caught by the program, along the following
pattern:

>>> excs = []
for test in tests:
try:
test.run ()
except Exception as e:
excs.append (e)

>>> if excs:
raise ExceptionGroup ("Test Failures", excs)

8.10 Enriching Exceptions with Notes

When an exception is created in order to be raised, it is usually initialized with information that describes the error
that has occurred. There are cases where it is useful to add information after the exception was caught. For this
purpose, exceptions have a method add_note (note) that accepts a string and adds it to the exception’s notes list.
The standard traceback rendering includes all notes, in the order they were added, after the exception.

>>> try:
raise TypeError ('bad type')
except Exception as e:
e.add_note ('Add some information')
e.add_note ('Add some more information')
raise

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

TypeError: bad type

Add some information

Add some more information

>>>

For example, when collecting exceptions into an exception group, we may want to add context information for the
individual errors. In the following each exception in the group has a note indicating when this error has occurred.

>>> def f():
raise OSError ('operation failed')

>>> excs = []
>>> for i1 in range(3):
try:
£()
except Exception as e:
e.add_note (f'Happened in Iteration {i+1}')
excs.append (e)

>>> raise ExceptionGroup ('We have some problems', excs)
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
| ExceptionGroup: We have some problems (3 sub-exceptions)
o 1 ——————
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f
| OSError: operation failed
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Happened in Iteration 1

o 2 ————————
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f
| OSError: operation failed
| Happened in Iteration 2
o 3
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f
| OSError: operation failed
| Happened in Iteration 3
o
>>>
68
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9.2 Python fERigFids &= (E]
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namespace (475 [0]) ZMGT RN RIYLFR. AL, KRE B2 25 WA Python P ¥ s, HERIE
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VR, AR T SCAR E 1Y - AR A E S R R 4 R Tt R i B i i 44 25 18) , TEiB i
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9.2.1 {ERiEF0& &= iE R
R TS| A FE AR FR A, AR global Fil nonlocal RS REASE HH -

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

HE, RERE GXEBIRE) NEMAE scope_test %} spam 4 5E . nonlocal TR{ES AR scope_test
Xt spam WI45E , T global MR{H S MUSHIZ RIS E o

MH, global MAHFIEA spam HIFE5E .
9.3 ¥R
KEINT —HpnEss, =Mt S8R — s L.

9.3.1 HENIEZE

e fi] B S SO T

class ClassName:
<statement-1>

<statement-N>

SRRHE X (def HA)) —HE, FE SOV AT A BEA AL 2858 SURAE 1€ THAJRY 73 3¢ LB ek B0
i

FESEE 2R OB HE 2 R EOE SC, (B n] DA HAtE A . X WATE IR e 28
PRAUE SR FFIRIN S B2, X2l 7 SRR I 20 E LT T PR A 0 - TR, s PR
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MPE A S, R A 2], HAEHR AR R I - DR, A xR AL e A (AT
SRR S N FRRIY, BRRCE 207 25X HLA BT ek B4

M (GERAL) IEFEIFIE U], FraIE—A R 2. XEA B2 ETEEE g b4 2
A IR f e s FRATRIE T — 9 TIA RIS R EZ AR BIRR (EE AR E L2 mEfE
JHEG) SRy B ey JhB A 28, X Gk BLG 40 7 B S SCR BNy th i 384 Bk (REX A7 il H oAy

ClassName),

9.3.2 Class ¥}&

RO R SRR AT RIS AL HE

3| A {3 Python R AT IR LT | B OASHETEIA: ob] . name. A AU JEMEA IR FE0 i)
AT Rt & M A 28K L, WSRISE SUZEARR):

class MyClass:
""rA simple example class"""
i = 12345

def f (self):
return 'hello world'

72 MyClass. i Ml MyClass. £ WHEAMINIBISI A, 550 BHRE— PR REOS . KR
WA DAEIRAE, AT DA R E SR TP MyClass . i fIfH. _ doc_ HE—AERIEM, KRR AT
JEL SR AT "A simple example class",

1) % o B B REROR . TTRABS GO R I K — A BF S OISR B 2R
(et ] Rikry2E)

’x = MyClass ()

BB 5= TR X R A e 25 ey il A & %o
SR ERAE (TR 05 ) 28— AR5 P2 A5 A R e FIERAS N B @ L.
WE XS — 4N init_ () WKL, stgaxHE:
def _ init_ (self):
self.data = []

When a class defines an __init__ () method, class instantiation automatically invokes __init__ () for the
newly created class instance. So in this example, a new, initialized instance can be obtained by:

x = MyClass () ‘

MER, __init_ () IEIERT A BN BOACIUE R R G XA, $ROEA IS AT
S BRAL B4y __init_ (). B0, -

>>> class Complex:

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

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

72 Chapter 9. 3



Python Tutorial, A4 %5 3.12.0a0

9.3.3 SBIXR

DAEFRATRE N L BIXTRMAT 27 SLBIXTRPrRER @R ME—BRAE R IRIET N . APIRG B2k 4L
P B A3k

e B XS T Smalltalk FHYg “SEBIASER", PAK C++ HH Bl BREIEATESEM; B
AR R, EATRES — GIRE R BN, 2R = 2 Emadn MyClass BSEBI, MPATH AU
BefeTENEE 16, HORRBALATIBER (R B

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

print (x.counter)
del x.counter

3 REOVBMER IR k. ke BT XRAEE. (18 Python i, Jrgik MARIEH N2
LRI HABR G A T35, BN, 3123 5L HA append, insert, remove, sort 457574, #R1M,
TELAFRHE S, FATEH I — 1K L 18R BIN R Tk, B AR )

SRR RO E AR T B2 . R L, — DR Irg 2T R gtk LT H
SEBIIA Y 7 . ICAERATRBI, <. £ @EMITES IR, B MyClass . £ @& — P R%EL, i =. 1
AR, B MyClass. i @il (Hig x. £ 5 MyClass. £ iR —[EH - BE—1 7 %,
R PRBON S

9.3.4 FiEMR
R, AR IR T I

’x.f()

£ MyClass /RBIH, XAFIREFAFH *hello world'. {H2, LRI —PITEHAZLMN): . £
A TTERGR, EATAGORAFER LAS PR A . Bildn:

xf = x.f
while True:
print (x£f())

FFFFEEATH hello world, HEI4N.

B—DIFEBIHI B AL T A7 ARATREC e R BN <. £ O WIS SE, BAR L0
MR EE SR E TS XNSEEE T 23T SRS HOE T S50 & 205} Python
BEXTI KT — RS R ...

Febr b, VRATREC NG E) TSR INRIREIR Z A E T LB G S M R B 25— S B A T
FATERBIF, WA x. £ O HIHAMHY T MyClass . £(x) o B2, WH—NRA n DSSEH TR
BTRAHZ SR RRE, XANSEE NIRRT G, (EAE S .

WERARATIIR TR BRI VAR B AR I, IR A B LA AT RES TR R . 24— S B R R Jm i
BESIHIY, FHEZLBIPTRASE . ARSI EIEA AR — AR R P RO R, Sl
TR (5) AAREN R LB RN BT R E] DGR T OR BT R R XAIR X G2
TIEX G A S BB R IEX GRS, T LIRS HI MRS,
XA B S B8 A RO R
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9.3.5 XfXHIEE
— Bk, SEBIAR R TR SL B ME R, TSR R T2 B S B S R A O ik

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’

BN & A Ao xt % e e it iy, IR T BEAE VS Komutable X5 B IN5) AT I B 45 S B0 AN
WG BIANDA A P tricks SV FRANZPONEEAE R, BUARTA 1 Dog SLBIRF R L 52—~ By
LIRS

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)

>>> d = Dog('Fido")

>>> e = Dog('Buddy")

>>> d.add_trick('roll over')

>>> e.add_trick('play dead')

>>> d.tricks # unexpectedly shared by all dogs

['roll over', 'play dead']

TERA R BT R il ) S )28 o

class Dog:

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

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']
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9.4 #h3FTifteA

AR AR IR SR k24 Bkl it BRAE SE BRI, D Je P 4 2 DL S e S B

>>> 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

Bl @ AR S AR — R RSB (KT Brg I BAiEDE, JERRER T L Bl alidh R
B, sckr b, AF Python WS A AT 25 P AESE i Bk - E RS ERETAEN. (MfES—J5m,
I C 1B 5 95 1) Python SCELIITT DASE A RUBCSLBRANTY , FAE LA SRR FIXF G20 1510 5 B vl DAE i 1
C %35 Python 4" J@fefH . )

B i 24 PR S R - ) i T RE A A R e e 4 O SRR ok 5 YR B A 4 ]
AphE . TEERRE i AT LA — D SE B RS IARAT B C AR BT 2k p T, R AR
WA FRINRE - FRRTREE, FE LA a4 297 AT AR KR 22 & AR IR IRRE -

TEJTE MRS I JE e (SR ) IR R 3. FRABLEX SRR EHTT T Ir ik Al 24
BRI, ANSAFAEIRIE Rl B A S R AL .

TR SRR H 4N self, XA —5E: self X FRAE Python H XAy
IR o AHRREERE, AR E 2 (AR AR HoAth Python A2 SR UGG Z Al 5, 1T HAL W] DA
BB Fx BRI E RS T X E .

(LA — AR SRR ) R B A IS S Bl 5 ST — ARk . RBOE U SCAR AR AN 35 T 2808
MZW: R DB SR (ES — R A B2 w PARY . Bildn

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

BUE £, g F1 n AR C 25 BB RIVEIE, T ENTEAE C BSEBIRTrE — b h 5225 T
g. HIHTER, AR BIRMEAIE R R SRR Y Y S R 2R ek

JrE A AE M sel £ SRR IR @ kR AT 4

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

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

def addtwice (se
self.add (x)
self.add (x)

1f, x):
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J7 3R] DA a5 30 R RORH [l 9 07 35 | R 24 B 15 07 VA SR IR B 4 SRy f P SO £ 5 ML S SR
Bro (KTRIA LA N 2R, ) BIRTRAR A 2 58701 B8y 77 vk b (i 2 R f i 3, (R4
VEEAFAEVF 2 SR S 5t 28001, S AR ARt s e ORISR T AR SR G, A
o SRR BOMIZR L — . G, BT IR RA B R AR R A b SO, AR — 3 PR
S RPN IE S R IR A AU B

BAMEAGE— S, HILRA £ (BN X2, AR object . __class__ .

9.5 4ki&

MR, WRAZHRAR, TS RRERCMESICOE <387, IRAZEE SATRIR AT Bs:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

The name BaseClassName must be defined in a namespace accessible from the scope containing the derived class
definition. In place of a base class name, other arbitrary expressions are also allowed. This can be useful, for example,
when the base class is defined in another module:

class DerivedClassName (modname.BaseClassName) :

URAEZEE AT IR 5 2RI . AR R, BRapic . MR ER BT R AT 8 s -
WG RA B RS, MR R I P A R SR B A2, Wk
WIIEGE st R IVAGER

IRA R LB B A (R RE Ik 2 Ab: DerivedClassName () AIBHZE—ASH LBl AT %
PAT 7T BRA N 2 E M, W B R R MRS B 0] R &R, R A T — AN RO %
W75 AR

IRAEEV e EE IR . B YETET A A — X5 0 Fo At 5 35 B Ve A R R AR, i AT H [R]
—HERPE L B ER R A RS T B E IR . (R C++ RBF iiditR:
Python H1 i 1 75 ¥4 5B AR Z virtual Jr¥k.)

TEYRAE 2 rh B B 37 ¥ S b b nT B AR L e T T Bt R e [ 44 (R 3R 280 vk . A — POy ST AT R b
B E XY Bl BaseClassName.methodname (self, arguments). G BFXXE gk
ﬁﬁ&%ﬁ:ﬁﬂ% Mo (RN Y b B2 mT 4 JVE 44 DA BaseClassName 144 FR85 1 ) Bsf o vl i i ot
EW

Python A7 P> P4 ELBR BT BT T 244K AL A -

e ffi f isinstance() R E — P LI H) 2K Al isinstance (obj, int) LS FE obj.
_ _class__ jint BFEANIRE B int RN True,

o {fiff issubclass () FMBELRMPYEK LR issubclass (bool, int) A True, [HN bool &
int 72, HE, issubclass (float, int) N False, A4 float A2 int BT,
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9.5.1 ZE4%
Python th 37 fF—FhZ HARK . A 2 A-HRIIZEE SRR Brs:

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

<statement-N>

T 2BV K, FER RGO, R0 DO RM AR TR B M B R IR e . MR
B, MEREG P ESHASTER — NP REWR . B, RE— B DerivedClassName
R E, W&F Basel HERE, K5 (HIHM) 3| Basel WHIFEER, WRERERLKE, F
#| Base2 R, KL,

LR O XA e — 285 TR AT WP & sl SO AR super () BYPBIAITEA . X AhJ5 A7ERE
YA 2 AR BEF RN IR EETT AR B HRARR BT P Y super 18 TSGR

BNASUAR T 2 W EW), BN 2 EARW G AR B i — D ECE 2 R e (B2 0E—4
ST 2 AR BRI Z AT ) o BN, i 2R K H object, PRILATAM 2 4K 1% 1L
FRPRAL T — 2% A BRI BE AR AT A 7] object . A THALREZEARN BT —R AL, SRS H—ffr
7 IR 7Ll RESN IR EMNZER A, RSN K, I BRI
(RP—A2En] DA F A S LA R SE T )« BITE 2, X SR s By 2 SR )
SEHRY RO EE. T MEZ 4T, B2 A hitps://www.python.org/download/releases/2.3/mro/,

9.6 HR/EE

HRARALFRM X R FIRY) “FAA SEBIASRAE Python HIFAFAE. {Hig, K%L Python fURLHRE
TR A A FRIZMN TR G _spam) NIZHR41ER APLIIEAG TR LI E & REL.
TrRBGE AR ) o Y AN — AL BRANY, ] REAN 2 M RN PARCAE

I AR T A A R 5% (B e 24 FR-5 TR BE LA FRAIR ST ), TRIAFAERT LD
LRI A R SCRR, Bl B ARPLS o ARITEACN __spam AR AT (RAFAPIAIR MRk, 22—
JEERTRIL) WA _classname__spam, HH classname Jy& 5 TR N RIZH) 211
RAFR. EMEEGAZIETFRFFIANAGE, REEHIERE LNFR 21T .

AR EA BT AL T REHIIRMABIAEN T . f:

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

T R B B YE MappingSubclass 5| AT —4 __update FRIHFFIIE O T A & 4,
HESAE Mapping K g Bt h _Mapping_ update [fii £ MappingSubclass 2§ W14k 25 K
_MappingSubclass__update,
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TR, WS BT EEE N Tl MR 5 7R S8 S LA B A AT R R T RERY « X FE
TR T 2 SMAH, FlnERRaS .

HHEREAL IR exec () B eval () BN 2R AR EMEAMAEYLTIZ: XELT global
TR, PR 3 AP R SR AN FR T [ B 28 0 A 6 g i i A A . [ RE Y BR ) & T getattr (),
setattr () fldelattr (), PANIT _ dict_ WIEESIH.

9.7 Z:LiiisiEA

A 2 TFE AT Pascal ) “record” B{ C /Y “struct” JEAERIEUIRAEIL, K —LE ey HUlR IR 47E
—ild. XA ILE A X

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

— Bl 2 E i G R E 2R U Python AU AEAE ] DA A — RN 1% B IS A T YA I A B
o B, AERARA — A BT SO GRS A LB B AR (1 s B, AR AT DASE SC— AP read ()
readline () I EMNTAFEREAPRBUSIRRIZE, FHRHA NS HILA .

LHITTEMN G B EA B m.__self  FU@HA m (O HIEMEHIXER, M m.__func_ NI
JIE Ao I 1) BRSNS 52 o

9.8 EMR2E

FIHACALL, STREC 2B RS RS RE T A for i47:

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="'")

KPP ) KURS T T T3S SO . 2R AR A0 JE i I (145 Python BCh— A4 — 198K . FERG,
for IBA)STERLM G P iter () o RBRBGREI—NE LT __next__ () FEMEREINS, 7
BB AR ITTE. YITEARE, _ next_ () ¥8|% StopIteration 5 RiEHAIZ E
for . YRATPAMEH next () WEBRECRIHH __next__ () Hi; XMITFER T ERBIER:

>>> s = 'abc'
>>> 1t = iter (s)
>>> it

<str_iterator object at 0x10c90e650>
>>> next (it)

lal

>>> next (it)

lbl

(FI%EZD
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>>> next (it)
e
>>> next (it)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
next (it)
Stoplteration

F AR EPLE], BIRZEIINEREII TR A S T & X—1 _iter__ () FEKRH
—ANA __next__ () FIERXSR. REBEE LT _next__ (), W _iter__ () AJPAfA]HHLIR [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 StopIteration
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)

nw v e B -

9.9 HpizE

AR S AT REE AR R R RC T R . BN ESERUTREN RS, HA B0 20R b
S vield ). SFURAEAE M VM next (0 i, BAM ERETFRMERE T (BaitE
EVARATIE RN R ERE) . — R AT A S M R A G R s

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

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

Q O H trho»

AL DA AR R o 52 B B [RARE AT DA B — 35 B it i 3 T 28 M s AU ol se . (HZE BRI Bk B X
%, N ESHSIIE _ iter_ () 1 _next__ () I
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T A KA EAE T R AR A PATIR S SER R 2 10 B sh PR . X A% R B LU self.
index il self.data XFPSLHIAR 1) =E 5 9 S H I R i

P?TAEdJ@'JLﬁ&ﬁ%T%J“/IkM, A AR AL, B2 HBI5] % stopIteration, XLEEF
VeSS O, MRAIEE AR 59 5 W R B A5 -

9.10 A pEFTiER

FELE ] B AR A ] DA RIS YRR, IR R RIS RS, EANE A RS S AR 55
AR AT T2 B S RIRE N2 R BT G B L o 2 iladie 20k 2R L 58 B B0 2 il S X0
HEAN R, AR 91 e S B 148 AT

ENCE

>>> 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))
['f', Vl', IO', lgV]

&ix
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FRAEEERITT

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python312"'

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

—EEH ] import os A from os import * . Xl AN open () BREH os.open ()
BB s, e il 7 S

WER dir () Al help () BRECTAERZTREB TH, ATAPERRES, 41 os:

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

XHF HHE SN H S BT S5, shutil BBt T35 T s P 32 10

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 CHF@EECH

glob BLBRFLHL T — AN H 53 6 T d FUAT 1 2% 1 3 SUPE 1 S e A

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

10.3 HTSH

Common utility scripts often need to process command line arguments. These arguments are stored in the sys
module’s argy attribute as a list. For instance, let’s take the following demo . py file:

# File demo.py
import sys
print (sys.argv)

Here is the output from running python demo.py one two three at the command line:

['demo.py', 'one', 'two', 'three']

argparse FBRFEME 7 — M ZLAIBLHIRAE B Ay SAT S U AT SR — A A Sefk4, Il
priz L S VANIU R €

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)

WMAEE T python top.py ——lines=5 alpha.txt beta.txt FEMMTIEITH, ZHASE args.
lines 4 5 ¥ args.filenames %4 ['alpha.txt', 'beta.txt'],

104 $EiRMHEEREFLEL

sys HHGAEA stdin | stdout Fl stderr () J@NE . J5E X1 K S AEHR BAREA M, BIEYE stdout B
HE MG AR R EA:

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

2 AR B TR sys .exit O o
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10.5 FHFEREs T

re BB R TR AL R ALIENIZEAX TR . WA R RCAIRAE, IR NIRRT, ity
[P E

>>> 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'

2 T B B D RE R, AT R IR PO EATE A 5 B AN i

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 #5

math BEHURHO P GREE R IR)Z C R B 1)

>>> import math

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

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

random BB I TREHLIERE I T A

>>> 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 BHITREEEBIR ARG EME OO, Pk, %) -

>>> 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 Il H <https://scipy.org> 4 122 H AL T8 .
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10.7 EEXMjig)

ATV AR T 17 1 B RIAC B IR I P e L PN (A B ur11ib . request HFM URL
FHIE, PAK smtplib T &ML

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:

line = line.decode () # Convert bytes to a str
if line.startswith('datetime') :
print (line.rstrip()) # Remove trailing newline

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

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

>>> server.sendmail ('soothsayer@example.org', 'Jjcaesar@example.org',
"""To: jcaesar@example.org
From: soothsayer(@example.org

Beware the Ides of March.
mn H)

>>> server.quit ()

(EHER, B AURBITEEAE localhost 3z AT MBI RSS2 - )

10.8 HEHAFOAET(]

datetime BEIBFRAL T DA BRI A 07 sCHRAE H IR I A2 . SR SRR HIRIF AN A% , (RSE B
A RO A BRI OA I T A AR A o BRI SR T BRI D PR X R

>>> # 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
>>> birthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368

10.9 HIEEYS

LB A R s R S, 4 z1ib, 9zip, bz2, 1zma, zipfile fll tarfile, :

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

41

>>> t = zlib.compress(s)
>>> len(t)

37

(T v2kZE)
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>>> zlib.decompress (t)

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

226805979

10.10 PEENE

4% Python JI} X1 T I IR i)k MU FERE 2 T Vi) 268 Python S T —FioT bS]
el B B R B T

1A, SEALEH L RIF LTI REAT H F S S BB B0 RS 7. timed e BESUT DABOHIURAEIZ T
O E S

>>> 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

45 timeit BPHANKRIESAIMIRL, profile M pstats BEHURAL T M TAER AU B b 3 a] ¢
S T A .

10.11 &=

FF A v B B R A B —Fh O R AT A R oA BN R B B IR, eI AR & s X 2.
doctest FEHRML T — T H | HFHMEEIF IR P SCRY 747538 AR IR . 0 3 15 6
T R LGS S B U R s B SCRY A AR R —RE T B . X GE A 1) A PR R DR ot SR, BB i
doctest FEHLAfPRAC D R4 XT SORY Y EL 5L

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

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

mrn

return sum(values) / len(values)

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

unittest BIRAME doctest BHUIRKED) TR, (HE FRVFAE— > B SO 2 o 4 T 1) 0 L

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average(self):
self.assertEqual (average ([20, 30, 70]1), 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
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10.12 B8

Python A7 “ Falf A ith” RPEG . @i H AL S A AN K I BE ] AR SF B 31X — . I :

* xmlrpc.client fll xmlrpc.server BEHMEAFS BT AR ARV AL B T /R — Bk RAEAFAET

BEHRA AR, BT B T AL B XML,

email G2 —MHTE B THECFAYZE, 45 MIME FHAWAT & REC 2822 HLILAIRIF SO . 5
smtplib Ml poplib A (EMIEER EMIR AEFRBOEE) , risr-aieftegm T ALE,
AT SRR A B (EHE) AR B IR A T RIAR S P

* Json MM PR AT AR S A SRR I T IR R B SRR, csv R SHE DATE S 23 R (RS 5C

BN G A ST, 3K Fhops =0 5 o B R A 1 R A BT S RF. XML BB xml.etree.
ElementTree , xml.dom fl xml.sax %, XA 3L [E KK H4L T Python [
P A H At T2 27 [] () b A 46

* sqlite3 Bibg SQLite ¥t i) (e, Fefit 7 —Anl DAGE RS RUARFR R SQL 153 SR A

VI35 AR

o EPRL 2 BRRE, ff6 gettext , locale, PAJ codecs fi.
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cHAPTER 11

PRAERER T —F ZERSy

S ARG T M AR I S S SR SRR . K LEREAR D AR /N 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_string("%d", 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 (%d-date %$n-segnum $f-format) : ")
Enter rename style (%d-date %n-seqnum $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))

Q)
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img_1074.jpg ——-> Ashley_0.Jpg
img_1076.jpg ——-> Ashley_1.7pg
img_1077.jpg —-> Ashley_2.7pg

BRI 75— A R R 12 505 2 FE AR S it A0 70 BT R o X AR XML SO afiSeAR i
1 HTML W 2542 2 (011 H 5 SRR T fE -

11.3 /A =3 HlHEIC RiEN

struct fRHIEE T pack () Fl unpack () pREC, H TR EKER —HEHHE®A8. FHEpdl R
INTHEANMH zipfile SRR OLR, WG T —A> ZIP SCHRY Brfg kA5 B . Pack fLi% "H" F1
"I AR I AT A S A < RE TR ARE RS /N 1T

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 — R T AR RO 2 M55 AT B 2R . 22 AR W] AR o B P O B A0, 243 B
’fﬁ/\ﬂ’ﬂlﬁlﬂﬂﬂ PR AL SRR Bzt — M KR HRE, K VO At Bas e AT i 4t

PATN SRR T B threading BEHUUIMIAE IS GiafrL 55, HAEW TR ¥4k ezt

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 ()

QS
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print ('The main program continues to run in foreground.')

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

Z LN TG 2Pk 2, H IR 2 A SR AR 2 R SO A . M, threading £
ﬁ%&?%?ﬁiﬁﬁ%ﬁ,@%%ﬁ%\$ﬁ\%#ﬁgﬂhvg

SR T HARRSROR, HAUNBOT HHR AN AT E— e DU B AL DRI, SR AR 55 P
TR R ARG IRA TR B — AR, RS queue B R ARREAE N oK B HA AR
MK BARRF R Queue MERUATARRRLA R, EHTH0OT, HHik, WrlE.

11.5 HFEIEFHF

logging HEBEEMHINAETT & H R MM H ALK R R PRI T, HEH B EE 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')
BT F

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

BRANEOL T, informational 11 debugging iF W, i Hh & Ak BURRHE RS BRI . HoAtL i HH 0 I B 551
SEEREITHRE, B, BT SCHTTP feds k. Brimid g vl DRI S UE e P A [ i e

J7: DEBUG, INFO, WARNING, ERROR, #CRITICAL,

H RG] DA IZM Python FLE, AT DAM I FBCE ST, PASE H E SCH TR M o 3o AR
JFo

11.6 555|H

Python 2 F BIE AT NAFE B (X RZ BN GEAT 5| FITTROT  l garbage collection KiFERIEAGIH) o 24
HARIRI e — A5 IR IR Jm AN A S RECH T 5 AT

W 3 OR R 2 HOR PSR U AE T, (ELA R b AN R R S HA R S i i IR ER B AT ] AN SRR,
REFEANTRQE— N2 HIR ARG . weakref BURFRHLH) THAT DAL OIET | IRLRERR B & .
X RAFEFRER;, B EHSI NG5 R PP, NS5 R Al . 2 4
POROIFESIREL ONIDPOE S FE e

>>> import weakref, gc
>>> class A:
def _ init__ (self, value):
self.value = value
def _ _repr__ (self):
return str (self.value)
>>> a = A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()

(PR
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(22 B30
>>> d['primary'] = a # does not create a reference
>>> 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:/python312/1lib/weakref.py", line 46, in __getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 BFREIIRNIA

VR T RIS IR 0] A N B RER BRI . (Hig, AT 2 A AR L2 LSk
e

array BIGRIE T array O A%, BARMTIIR, (FILARTEGES—Soh Boli Hw i S .
RO TGR T — DA A2 TR0 TR e RS (AG SEA CRARD Y ), AT 6
BB, 544 F A FRHE Python F int XHGUE AT 1 F 16 455217

>>> from array import array

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

26932

>>> all:3]

array ('H', [10, 700])

collections MMt T —Ff deque ) MR, BRMT IR, EMLmERANAIT L )RR, ML
RN R A E RN . BRI G T SE B BA S A A e i 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 SN RLBASE , e et T HAR TR, BlAl bisect BIREA M THRMEA PR KA

>>> import bisect

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

>>> scores

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

heapq BHRME TR F S ZR LI R L. /AMER A H BRI EE . XX THEEL )
) fe/ N TR A A B A7 5 B A1 R O B R i AE 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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EHIREFE

12.1 ik

Python IR F78 55 & B T ANTERRHE 28 N I AR PR B AN . R Py A I ol SR s WA IR 8, TR B2
FEFF AT RETG EE SRR E RO B 1, B AT DA PR A el PR RS 1) 422 101 2 55 BT R o

XEIRE A Python Z2%& ] RETCIA M BB REFF I ZOR . AR HFET A 24 E B 1.0 A
HNY R B % 2.0 A, WIFHRAFAEMSE, ZRERAS 1.0 B 2.0 K5 S — AW HFE 7 Toikiat 7.

XA B R Ty S B — A viral environment, —A~H M, A 228 A 45 %E Python JiUA, DA KVF
Z HAb A,

SRIG, NIRRT AGE AN (] B4 RE AU . 2P e Rl R R R B, AR A W DABIA H
CRZEEE T 1.0 SRR REAUERET, ML AR B WA 225 T 2.0 AR 73— D REAIEREE. WY AR
¥ B BORFEHA TR 3.0 A, WA ERB AT A WS

12.2 SIBEMIME

T BIHANE B PR B RFR A venv. venv #2248 ] I B AR 1) Python, ISR &
G LA ZASRA Python,  fEnI A Id 24T python3 SR BT A 45 E /Y Python JiUAS .

PRI, W E L EEMHR, R venv BN HIAIZTT H SR 12

python3 -m venv tutorial-env

XBEE tutorial-env Hg, WRECAGFENTE, HEH P EIEMEE Python MERERS EIA & A 25
S H R

FESUEREEI M H SR AL B2 . venv, XA PRI 22 1% FSRAEVRAY 23 ORIFBRURK, A I 38 5 75 2 %6F
e B SR T BOMARE I — IR FR . EIRRER 1L SRS T BT SR . env MREEAE BHE SOUIE R Ao

BRI, A ATTE B .
7£ Windows |, &=47:

tutorial-env\Scripts\activate

FE Unix 8¢ MacOS I, &f7:
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source tutorial-env/bin/activate

(XA B A 2 4 bash shell 43 E . R AR A esh 8% £ish shell, #RNZM ] activate.csh B
activate.fish J{i7.)

W REAUIAEERF SO VR B i PR A, DA RARIETE R A B URRS, B SOREPARE python fiy
LFTBATIRE R E 2R E Python fiUA, i

$ 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']
>>>

To deactivate a virtual environment, type:

’deactivate

into the terminal.

12.3 &M pip EEB

PRAT A —A 444 pip MIRR TR Ze%e . AR R . BRINTSOLT pip 5 Python Package Index
<https://pypi.org> LHERMAL . ] DAFEVRAEY web ] Vi 4% H#5F Python Package Index.

pip AL T4 Vinstall”, "uninstall”, "freeze” 2545, ({7 installing-index 355 L& F 525 ) pip XY .)
TET DA I 8 22 LAY 24 PR 28 BB AR g £ -

(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

L] PAE I R A FRIFER == FRAS TR 2 R A 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

If you re-run this command, pip will notice that the requested version is already installed and do nothing. You can
supply a different version number to get that version, or you can run python -m pip install --upgrade
to upgrade the package to the latest version:

(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
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python -m pip uninstall followed by one or more package names will remove the packages from the virtual
environment.

python -m pip show will display information about a particular package:

(tutorial-env) $ python -m 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:

python -m pip 1list will display all of the packages installed in the virtual environment:

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

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze will produce a similar list of the installed packages, but the output uses the format
that python -m pip install expects. A common convention is to put this list in a requirements.txt
file:

(tutorial-env
(tutorial-env

python -m pip freeze > requirements.txt
cat requirements.txt

$
$

RGP PARF requirements. txt $EAZLE HRAE Hl T VR0 B AR 7 1 — /44t R )5 A PomT DAGE A
install —-r ZEEPIBVHIIE:

(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 HFHELZEPE. X pip WEECRY, #5207 installing-index $5Fg . 449 5 — MU 34y B27E Python
RG] R, i52% distributing-index 57
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cHAPTER 13

BT 7

e 2 R T S R X0 ) Python 192480 - (503 A 92 T 1 Python SRS SCHR MO 1%
KT S

AP Python SURIAERY— 7o HALSCRY:

library-index:

You should browse through this manual, which gives complete (though terse) reference material about types,
functions, and the modules in the standard library. The standard Python distribution includes a lot of additional
code. There are modules to read Unix mailboxes, retrieve documents via HTTP, generate random numbers,
parse command-line options, compress data, and many other tasks. Skimming through the Library Reference
will give you an idea of what’s available.

installing-index ¢ ™16 2 2% h HoAth Python T35 4 B A HR .

reference-index: Python ATEEFIE L TEAIRRE . /S FE IEEEE, BEMEFT AT TSR
F A Y.

THZ Python F¥ifi:

https://www.python.org: The major Python web site. It contains code, documentation, and pointers to Python-
related pages around the web.

https://docs.python.org : 33 iJj[a] Python [ SCRY .

https://pypi.org: The Python Package Index, DARTHL#:IEFR A Cheese Shop', =] F#H F H # Python
BRI ZRTo MVRETF IR R AR, , VR AT DAYE A FEA T AGE oAl BB & .
https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&— A4 KT R B4, HZE
ARG A AR « R MEAS R M STRRICHEAE— 745 44 2 Python Cookbook (O'Reilly & Associates,
ISBN 0-596-00797-3) [#45+.

https://pyvideo.org collects links to Python-related videos from conferences and user-group meetings.

https:/scipy.org : Ecientific Python 35 H G4 i} TPk (5T FANEAERORIE, DA TB I gk AL
B, EEMAS, ARAMOREREE:, BEVLEOME, SO atrEr— R,

XfF55 Python AH 5 ) ) @M )RR A, ST AR AR BB 41 comp . 1ang. python , BB
FHEF5 £ python-list@python.org. [ ZLATHR (51 202 Tl AT, PRI A A B — 555 B 3h i k45 55
—A BRARAEANT, ) CRIBIE) 8, @UCGHRYIEE, PARCEMBTEIE. HRCR) R R T
https://mail.python.org/pipermail/ | $£%] .

! “Cheese Shop” J2 Monty Python ffj— /Ml : — (I K 5| — WA G, (FUCIS ML EEWEAhmg , T SUBB LA B2
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TER M ZH, W5 LA AT H LA (SR 5 FAQ) . % UL (L & TR Z — I L — M EI 1Y
e K5, T HFTREC K& T RS g 5 % .

&ix
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cHAPTER 14

R EAgIEMmE £

HLURRAS T Python f R SCRF g 48 24 Wil AT AN 4% D S0 5%, 2840l Korn shell A1 GNU Bash shell (1))
fig. X TIREMH T GNU Readline S8, — SR Ahdnia =N e . XANEAE H OISO, 7EX
HIRATAEL U T .

14.1 Tab #p&F4IEHE

TEMEREG T BRI, b AZ T AMBLER Y B BERF FIZhFTIT, DAEAERE T Tab BRI k4 B L
ERAR Python IEHIZAFR, LFIJE A RN IRIRL AR, AP string. a (FRIEA, ELRELE
A 2RI, AR AP R B IES HAN . WERIA __getattr_ ()
IHERIRRIE R — ), R AT RS TR AT . BOARCE T 25 I il Ar
FEM T HR N4 .python_history YSCHF. FE R —IK Python i REA: il IUIE], #h’E Iy i kU5 IH
CIpitR

14.2 AR EAFRRNERR

Python fif R 5 WA RIARLL , MRSt 7 —K2P: TLiR/Ere, AR ERYIIRE: MR AETE iR £
SLATISEGE (FRTER ISR R R R TR IEATS) . IR Aha LI AT AR AR 145
o At (BEFEW) 155, 515 URIHbATS 25 ILAC.

— AR RS 2 S SRR AR 2 [Python, ‘BEELAAFAE 1A BN, BEA tab #he, MG
P DR PRI RE . B T DA SE B A B AR AR o 55— DALY 3 2 < 1 PR 2
bpython,
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cHAPTER 15

FREAR: SRR

Floating-point numbers are represented in computer hardware as base 2 (binary) fractions. For example, the decimal
fraction 0. 125 has value 1/10 + 2/100 + 5/1000, and in the same way the binary fraction 0.001 has value 0/2 +
0/4 + 1/8. These two fractions have identical values, the only real difference being that the first is written in base 10
fractional notation, and the second in base 2.

A, KER - UEf /NS SRR 2 o b/ R EHERZ ARG OUT, IR AR+
P A T R BB (DIt DA — Rt i s OB A AT SR

BRI ARB XA AU AR A S — 2. B3 o AT AR EAE IR i — M e

’0.3

o, ALY,

’0.33

o, AL,

’0.333

PABCHE. ZPREBTRARE T2 ORET, EAUKEARET 13, FISS s T 1/3

FIRERIERE, TCIRARME 2 AL 2 SRR , +aE i1 0.1 FRICTERT W 2 — DA 2 4L
/N AEDA 2 BB IR 0L T, 1/10 & — A JoRRIER/ MK

0.0001100110011001100110011001100110011001100110011...

TEALAT— O EAE T, ARERRBERF R — N UE. L, 7R RIS AM E, R8s A BT
B BB, R RO 1A 8 TR 53 R, AR 2 BRI TE 1/10 5%
BT, AR 2R 0 3602879701896397 / 2 *x 55, EARMEIL 1/10, {HIFARE 1710,

Ko I PHEA SRR B2 A9A7AE . DR Python WL SAT BT SML A At 1) — E A (LA 1 B A S
(o FERFRITENH, AN Python AL 0.1 i —HEHIXF B RSHA T UERIATEN oK, IF A8 LA

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK ZHGA A BT L, I Python i 7R & A B RG-S P B 754
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>> 1 / 10
0.1

A0, R B 45 R AR IRt 1/10 PRSHAME, SERrfE A Ho2 il 1710 [Tt EpL ] £oR i)
i @

HiB 2, A2 AN KA O 83t A R A BB e e e N B Bl tm, 0.1 L 0.
10000000000000001.,.0.1000000000000000055511151231257827021181583404541015625
SHERITPLT 3602879701896397 / 2 ** 55, MTArA XL+t HIEE LA A FE T RUE, k]
PAE /R HAHATA A, FEBHR R AR eval (repr(x)) == x .

£ 77 42 I, Python $ 7K 7F A1 4 9 repr ) BRI B A 17 S BB F R R R, W 0.
10000000000000001, M Python 3.1 F44, Python (YEKRZH AL ) IALREW X R R P i
IR R 0.1 .

TR X AP D2 b A AR AR . EANE Python SRR, BARIRIU PR . IRSTERT
A SCRHRRRE P P )7 AUS B RTE S T AR RRER RS O (SRS SR RES SO i AL TR

Ao BrRixfER).
AEE SE A S, AR T RE & A 1 A ER A A ke e A RR v K B R A R4

>>> 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"

WM T R, XA P PR MBS R R RIS (AT T AR 2iiiE

—AMBSIETTHE SECS —MER. B0, TR 0.1 FFAEEER) 1710, $6=A4 0.1 ML A —sE At
iR 0.3

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

iiH, fF XA 0.1 TEIAE IR R 1710 f{ETX A 0.3 IE ok iR 3/10 BfE, ) round () BR%L
AT TS AR BT

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

SR B NEOTC R 2R T B R A B E, round () sREGEZ I AR “FHiGHE A", G5k
235 SRR T AU . LA

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

TR B A G X RER R . A 57017 B SR R T R BN PR Y — T RS RN
Wik . WS TS TR AR WA R E SN

EARAS SRS RS, X BRI TR A R (AT TP S A R Python 77
s R AR R T S SRR TR, TE R 2 ELgs LA R s AR R 24453 B/ #R 2
WAERN 1 ABEAORAL L, XX KREZHUE SR RAE 205, (BRI SCTREeE eI e TR E AR, HAaK
T s AT BE S S EUH ) A A AR 1R .

BRI S B DU SEATAE , X T R ZHOEH W7 Ss B R U, AR A 75 ) B R e 2 B R B 45
AR ER 3R EUE RN T AR BRI E SR, str () HBECD AW, WTEEENERNTSE
formatstrings ¥ str. format () FIERMERIEIARLT.

SRS TR ZORE AR, 52001 decimal fFidh, ZAM S TEASTTN AR
BEN )Rl
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MR HZHE H fractions BRI Ry, ZBESCE TR A BRI EAZE  (F ] A
KT 5 1/3 SRR EE) -

QRAR I s s B E R R P NAR Y. 24 T — T NumPy £ DA K i SciPy 1t H Fird (i vF 2 HAb £ = fige
THzEH L. £ W <https:/scipy.org>,

Python Wi it T —28 T H. | W DAYEARE W A8 -2 HE — A7 s BOR i (8 19 A B0 00 N $ L35 B filan
float.as_integer_ratio () FYESKFEETERN—D0E

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

T e — ISR ELAE, B AT AT R Te At B U

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () FYAXPAT/NHEG (DA 16 HE) RITRIFSEL, [FIREREL B ARAALEVRITT AL A
fME:

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

RO B ) 7S B 7 Y T R AR 1 e B (L

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

W PR, B TEBCRERA ((FETEK) B9 Python BARKU(E, PAKS SCRAAA A%
AW EAES (140 Java F1 C99) Az i

A=A TEZ math. fsum () K&, EABTEARAERE PR ESK . EREHBAmE
gﬁﬁé@ﬂﬁ R ER “ZRAIOL” . XA MR HUAR S ST EROREIRRE , SEASE IR A SR BN REZ 45 2R 5
AGDEESL®

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

False

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

15.1 RRMEEEIR

AT 0.1 1B T, HULWIRTT AZEAESE B X RS LA TRE A AT (B AT L B AR A
& R SRR

For AR RR TR (ISR RZH0) HHER/INBOCEA ] (DA 2 BT HECH]) RS Rmix—
FLE U R . X2 T4 Python (834 Perl, C. C++. Java, Fortran DL KIFZHANIEF) ZHA
S SRR BT 5 AR B 1 1 R B ) R R A

N ASXEE? 1710 2 Teyhk M /MBS B3R 1. Hal (2000 4F 11 1) JLPBr A7 {# ] IEEE-754 3%
wsFARERIHLAR A S LT BT R 58 F G#8 2 Python i 5Bk TEEE-754  “UURGJREII” . 754 I
FEEF AU 53 AL, PBLAER A RS, TR SIRENF 0.1 Befie g DA J2%*N JE 3 BER R 1) fe el 7y
B, Hd J RIS EFRE 53 TR AR R TR

’1 /10 ~= J / (2%*N)
5H
’J ~= 2%*N / 10
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HHMBT J WA 53 7 (B >= 2**52 {H < 2**53), N JJifd{EN 56:

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

WtEYl, 56 EME—H) N (HREL J 181 53 . XAE J Byl nl Bl e 280 8 ARYTY:

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

HI T RBORE I 10 f—2F, BT BME Al i Y & T ARG

>>> g+l
7205759403792794

SXRETE 754 BURSET 1710 Wi UE H:

’7205759403792794 / 2 ** 56 ‘

3T AN BERR IR DA W25 2R IO -

’3602879701896397 / 2 ** 55 ‘

THHEEHR TR T Es A, XSRS EIERT 17105 G RFEATEA m LA, NIRRT
1710, {HIGIS U EHA 2 45 #heg 1/10!

WL R KIEAR & “FE” 17100 ESkRAEFIRE0R LI ATE a0/, B RTREIR B A Fefd: 754 XU
AL

>>> 0.1 * 2 ** 55
3602879701896397.0

WERFA IR/ NEORDA 104455, JATRT AR B (e o 55 A2AY - JE %L

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

X R E AL T BN B BB 2T ok 1 85 0.1000000000000000055511151231257827021181583404541015625 ,
WL (RIERIHRA Python) #AN S RIXASSE B HREHIRUE, TR RF4E R AN 17 A8
&

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions fll decimal A ST T EE M 5

>>> 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 X%

16.1 TEHER

16.1.1 SHiRAMEE

MERRIN, MRS TT VR E B AN DR . FEACHRGUT, Rk ) 2 E Ay o 5R AT WEREA
WK B SCIE, FEFTEIS IR 5, BEPSDATRRREIR . GX BB ui i s A 686 toy A
except FHfERINFE ) ALARE AR, SFERBRFUIESRERL; AN FREE T EE
WAFARB . T B (e AR S B APRHER DRI 170 i 2140 1 3 A 1 DI 5 Ao i

R Wi FEAF (%N Control-C 5 Delete ) A FZSHH B /R S BUH AR B EHRAF. 7EIR
A mHE A H WS | &1 KeyboardInterrupt 5%, AIPAH try iEAJALH,

16.1.2 T[H1TAY Python BHI&

7£ BSD %52 Unix &%; [+, Python BIA T AE AT, WiE shell BIA—4E, SH—1Tdm:

’#]/usr/bin/env python3.5 ‘

(B RS OL T P PATH ) IARKTF L, FFR SO BCE N AT # ! AR SR ET AN 4% -
TERLET-5 b, SH—FTuAiPA Unix BT 45 R (" \n') 458, MiA2PA Windows ("\r\n') 1745
TR, HOSE AT # AE Python sR UK A

AT DA ] chmod iy 44 BIA R A AT A LB R

’$ chmod +x myscript.py ‘

f£ Windows 245 F, B I HATHEL B9AEE . Python 2R AR)Y AN . py U5 python. exe ]
KK, XFEXLE Python U2 bf HAE WMIAIZAT . §REATDAR -pyw , TERXFMEILN, 2FmiE
B S 5 1

! GNU Readline 2, [ 8 1] A 22 FHL 13X AL -
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16.1.3 X ERXBaNH

AR H 7 S Ad ] Python B, 4K B R ER IRHER S PAT— LEARE M &, XIEH B H. &l AiE
i1 KF 44 4 PYTHONSTARTUP (AR S B N & 5 8l i & 10 S22 2k SE 8. X 25 {BLT Unix shell [
.profile g,

WS AR AE A B A TR I, T AEAE Python M HIASBEHUE S BURTELA & /dev/tty FHE4 WA
SRR (S m £ GG — N EALRTE) o BTN TR fir 4 25 8] 5 2 B8 F P
PAE 2 LU AR R ATEAZ B i h B o AR ] DATEZ SR b BB R AT sys .ps1 Al
SYS.pPs2.

AR 24 1] H SR AN R B SO, RV AR 1 os.path.isfile('.pythonrc.
py'): exec(open ('.pythonrc.py') .read()) XFERACIDTE S RS 8l SO P e AT gmAR. N
B A RSl Seid:, WA B A b g =R T B4 A

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 EHIER

Python {2t T WA~ 73 iER B E X B sitecustomize il usercustomize, A FHH T/,
T IeTR LR F ] - site-packages H R E . JH 3] Python iz 47 I AR

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

BAE, BT DMER H S QI —4~# 8 usercustomize.py B, IFRFIIBARMAR T . E&¥
Wi Python (ERHA SN, FRAFEDA -s EIUESN, UEMASTA.

sitecustomize DAMI AT s TAR, (3@ H diit BHLA B Gi(E 42 J5) site-packages H sk 8, FFAE
usercustomize ZHIHFA. HRKIEEIHSH site B,

gix
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APPENDIX A

RIEXFERE

>>> A7 H 40 TP BAA Y Python HURAF. A4 Bon T REARE By sUAE M Rea B AT RO RE B AR RS 2 i o
. BHAENFE X
o A H A L AR A AT B ERIARY Python $E/RAF, fdh: gAFR AR, UMY 43 PR AF
2N (JIES. FiEe. #ESH=8515), d2iiE M EmesZ 5.
* Ellipsis NEHFE.
2to3 4 Python 2.x AR %%k Python 3.x ARG T H. | JHATAEATIRAD , 3 Dy AT, A3 R 2 B0kl
FI RN I 8
2t03 WA FEARMERE R, BN 1ib2to3; FRME T ML A AN Tools/scripts/2to3. L

2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
Fa, M2 FHALR G EU hasattr () B TRMECE HEC R (FlangH EAR5). 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 -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

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

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | fig i F ARyt i fefE 5L B .

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

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

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
WA * [iterable B TCRBAE A . 2EBIKRUL, 3 F1 5 FELA M S JE T A8 S 4
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complex (3, D5)
complex (* (3, 5))

B0 S4B POV B0 S s SR BN B 0 calls — 5. U, (F A4
SR FIRAR— B RO 2 BB R R 2 Rt

3% Wparameter RIEFRFH , LSS SEGESH K 5IA K PEP 362,

asynchronous context manager -- 5720 | F3CHEISY L FP X f @ i ¥ X _aenter_ () A
__aexit__ () FEEX async with i) IEITEES. B PEP 492 5] A,

asynchronous generator -- 55252 K 3S 1% [BI{E Masynchronous generator iterator R B-5{JJ async
def & XMW HRERERAHLL, AFRZAFETEAE vield RIXA P4 — RS FHE asyne for
PEER S FH A
WARTE 248 50 AR e R gL, (BAERR LU0 IR BRI 48 0 A B R E. WERFEEHE
FEAREME X, W AR AL .

SRR LA avait FAREK asyne for M async with .
asynchronous generator iterator -- 525 7 85 5028 asynchronous generator FRELFT B EE IR .

WXt )@ Fasynchronous iterator, 24 H __anext_ () JF¥EE B2 R B —A 0] EE R0 SR P T
A A R RS B T —1 yield ik,

FE/ yield SIEHIEALTE, OME4 AT RCEATIR (TR AL RRAY uy ). %%
HARBEREGIM _anext () BFATTTSHMEA RSN, MBI TAKSE T
Z: i, PEP 492 1 PEP 525,

asynchronous iterable -- 5 2B W[ KRR W fE async for A o gk 6 X . 0 A0 HE o B
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 52B3% 08 SEM T __aiter_ () fl__anext_ () FEMNIE. _ _anext_
WMHLR [l —A~awaitable ¥4 . async for SACHIRLIEMARN __anext_ () FiEFTREIF A4
s, HAHEG| K — StopAsyncIteration B . H PEP 492 5| A,

attribute -- JP: A value associated with an object which is usually referenced by name using dotted expressions.
For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers, for example
using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression,
and would instead need to be retrieved with getattr ().

awaitable -- \[2FFE R GEFE await FIXX PRI SR . W PAEcoroutine B2 HA __await_ () 7
XS, 20 PEP 492,

BDFL “& 5 {-z&ph#E" WP X455, B Guido van Rossum, Python (A3 .

binary file -- " JFHISCIE file object RS ELE F 7 b o —HEHISCHR BB HE A BRI (Teb,
"wb' or 'rb+") FTHH . sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSLHI.
A S Wiext file T fREEVSIES st MM CIRT4 .

borrowed reference -- fif A 51Ji] 7t Python () C APT 1, fEAGI A —FXREI . EAXBURIREI
M RIS S e S — A To B bndast. Blan, S0 m 2% vl AR R 2 ) i s —
A~strong reference A .
HEFEAEborrowed reference R Py_INCREF () PANFEFEHEE Kystrong reference, BAFR24ZX5%
TEIEAERE AT IR J5 — A Z BT &% . Py_NewRef () BRI AR R B —ANHr i) strong
reference.,

bytes-like object -- ‘7 153X % 2 £f bufferobjects I H fE Tt C-contiguous Gz v Xt 4. X WG T A
bytes., bytearray fll array.array %%, WA KIFLZEHE memoryview X, FHEIMNE
AIFEZ R BRI E PR s XSO R E 40 . PRAF N R SO A S i B 1 R IR 5
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FBE PRV E R ST AL BRI . X RO RAE SR TR R TS R . AT AR R
RBTH4E bytearray VAN bytearray f) memoryview, HABEAET R IR T A
AN (0 R4 XA R I G704 bytes PAK bytes Xf4H) memoryview,
bytecode -- “y= 1% Python JEAHS S d 3 7 I5RS, HJ CPython fifffdi 1387 Python £ 7 1) PARALAD .
FEREAFAE - pyc U, SRFESE ZYCHRAT IR — SO I FE SR (7T DA S 23R IR0 5307 i3
KA )RR R 2 AR T BT S BUBS RS viral machine 2 1. 1R )
Python UL FFATRA—E @, WA —ERETEAIR] Python A 34
AT P TTAE dis BEHA SR 267

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

callable (argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the __call__ ()
method is also a callable.

callback -- [ —ERSEWEE AP DATE AR R 0 AN 209508 FH 1) 1B RE R AL
cdass -- & R P XS BN . 20 SRS WHZ SRR SEB AT ERAE I i e
class variable -- 2328 5y e g AR &, I HAUSRAE 202 B (M @76 2200 356 B 240 .

complex number -- 535 X% HLBARGNY SR, Hh A Ber AR R A A — A R A
MEROR RERCRAL (-1 WP R) MSeflle, W ERes P Sl 1, TE TSN . Python N
TR SRy, R TARRSAARIe T o A —4 3 8, BN 3+15 . WSRFGE math fibk
PR RAR  ZBORAS, W cmath, REEIMEAR— A B S R R WERAR G
HE, BMENEILTF A AR,

context manager -- |- FICRPIES 7F with B P, EidE X __enter_ () fl _exit__ () Hik
RFEFIAFDIRSHXT S . 20 PEP 343,

context variable -- |- F 303 g —FRIEH BN LR SO AEA AFRIPMER A . XU TAELRR R
PN PATEAE R AR ARRIWAS . Ak, ST BT sskil, —MTEEdR T aEs
HZA TR, M E RN R E ARSI KRS A B TiEE: . 20 contextvars.

contiguous -- ¥8: — PZp IR R C # 42 1§ Formran % St S0 RSN . FE4EZ /2 C Ml Fortran
L. FE—4EEH T, Fr A 25 H L TE NAE I U A P HBHES ], SR MBI IR IR G R 5 0T .
T2 Y C-IELH T, B3 NAFHBIEHES B e — & 51U 45 H i3 ek . {HJ&7E Fortran
ELHA N RS — DR etk

coroutine -- P P e T BIRERY S — BB . TBIRR AT AER — dE AFFAE S — RGB o PRI AT PA
W ZAFEN S LA BEAKE . BTl asyne def ifRREH . 2L PEP 492,

coroutine function -- BpFERA%EL IR [5]—coroutine JF IR E. THFRREA @ T asyne def B8 E X,
HAHEHL S await., async for Ml async with RS, X2 H PEP 492 5] A 1.

CPython Python Zif5iH 5 UALIESL I, 75 python.org |- %A, "CPython” — 3] JI} T-7E00 BRI S H-5 H
S 4n Jython B IronPython AH X 71«

decorator -- $EHZS IR IFE R 75— R EU R AL, EHEMEH ewrapper IEETEACRHI TR BT . 2
FRIE WA T4 FE classmethod () fll staticmethod ().

P MAEAR RN, DU WA eR B0 ST S R Se 5

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

E*ﬂ‘]’f%ﬁiﬁiﬁﬂ%?%’& (I F R - A SRR TS WL s 80E SO 285E L SC
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descriptor -- #iiB%; F(TEX T _get__ (), __set__ () M __delete_ () FEMXIR. X—1KE
PENHRAR I, ERRRRIEFT A S E R A A . EEREOLN, S a.b KRR, RE
sl SRR SAE o BZEF IR AR A TN b IR, HUR b2 Mibds, WS
(HflIAEE TR B A AT S SR 2 P Python [ 88, TR @ VF 2 T S PRI A
BIERE DR BE. FO7R. BRSTERA LS ISHY 5 H A

A KB ERITEMEZ (5, WZ I descriptors B {15 .

dictionary -- Uit — SR, Ho AL AR BIA I A9 (E . 7T PARALATRA __hash__ () Hl
_eq__ () JTYEBINR . 1E Perl 1575 A5 hash.

dictionary comprehension -- “y il A AbH— N R ARG b B BirAy sl 3 JC 3R R ] 2R T LY —
MEESYE, results = {n: n ** 2 for n in range (10) } FEH—PHE n B{Hn **
2 FOWRLET S A 78l 2 i comprehensions.

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fl dict.items () IR [EIWIXTEYETR N
FHAE . EAHEHE T E D ESHE, XERE Y FHRSAER, EE SN A, 2
P A BRI o BRI A, Al list (dictview) . 2L dict-views.,

docstring -- SCRY VAP (o028, eRBEBLER 2 ISR — AU LR A7 P . EAEAUS AT
W 2, (BB R BT TAER . BRAERIRE) __doc_ J@iEH. T ERHTA
TN, DR X R A RO A RO B

duck-typing -- 1878 F5—Fh g e XS, BIFAREEE R R EAORH & 2 A B EmpE 0,
EHBRAS A EEUENE: (BRGNS T, MERBEN T, WAl EmENST.”) BT
SR U AERRE A, Bt RIS Al 8 fe i 2 SRR T RG22 5 o0 fif
type () B isinstance () fgill. ((HEERNF-2EBRT DAME 40 208 & fE b e, ) MIfERESR
F hasattr () s 2EAFP SRfE,

EAFP  RIFURHOSRVFATHE A 5" HPESCHRE - X Python 7 A 4 5 UK 2 BUE BT s 1) S R AT
e, FEAEMBOE SRR B o XM R PR KRS B i@ K iE ] try Al except 4], T
FARRT R MR PrELBYL WA, FLT C 42 Hihih 5

expression -- FAX T PUK I EAMEMEARIC. AP, — Rk 3ah e Rk Bl . 4
PR JBEEVTI . AT SRR EOR R, ENERAESRE —ME. 52 HMES AR, 5k
PrA i S MR R b IBAFAEA BEBON R Wstatement , Bl while. WR{EWEET1ER
[UE == Sriva v

extension module -- §JEBIH DL C 5 C++ 4 S5 HUMIEL, (i Python 1) C API 36 5515 5 4.0 A K P AR
AT A2 H

f-string -- f--F 4 WA £ WP BIS TAFER P I EIE RPN AR RS AT
fHRIfE S . L PEP 498,

file object -- SCPEXF 4 X AMRAL T ) S04 APL DA R 2B HRXTS (A read () B write () iXFE
7)o« AR HANE T AR, SCEXT G AT DA SR B SR SO, A R B, st
iﬁiiﬂ?%ﬂ/‘ﬁﬁl\'ﬂ (BlbrER A . WFZT X, BT, HE%%). SUERTRmpiich i
KA RE
S b A I SRS G SR IR = 2] SUPE, SR — R S DA U BRI E
SR do ik, GBS R 2 open () B

file-like object -- SLPERM S file object W [R] i,

filesystem encoding and error handler -- Sk R Gk X G P4y Python i 3 M 2 1F 2 5 il i
SEAT A BAE B4R Unicode [ 2 F % 205 45 15 Ab FH A 4
A B G G b A ARIE R R I RS K BEAE 128 DA BT A 358 . ISR e R G 4o =X TG
VARALIGARIE, W) API pR#( R BE£5| & UnicodeError,
sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () PREA]#HE ¥k
IREUS R G gt s 25 B R AL BRI .
filesystem encoding and error handler ‘Z4F Python JEz|IHE T PyConfig_Read () ERECRAECEN : 15
] PyConfig ) filesystem_encoding il filesystem_errors ZH .

2 Wlocale encoding
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finder -- #RA — P ERPT ABLR I loader FIXT5E

M Python 3.3 F2{EAE PP ARIAG A 4R 8% L3512 & 3% BilA sys.meta_path ffifll, PASepath entry
finders Bl &y sys .path_hooks i,

LA 5 1 PEP 302, PEP 420 i PEP 451,

floor division -- [i] FHUBEERE: 5] F & A BB BB A YA 1 FBUEREN RN ZE // . B
fn, F#kX 11 /7 AWITESSRE 2, M52 RSB EIERZERE 2.75 . {5 (-11)
// 4 4R[E -3 X E -2.75 @ FTRAGEINEEE ., L PEP 238,

function -- A% W] DA [ I 3R [ BEAME I — 2R o 38 0] DA HAE ABA B2 S e R BUARIIA T
¥ . 59 Wparameter, method 1 function 2877 .

function annotation -- FREChrI: R4 R EE 250K Bl {E ¥ annotation
PREPREEIE T R 242« BIan DA R R Z A int SEOF LR E—4 int {H:

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

PR AR VB I AR UL function —5 .

Z: W,variable annotation 1 PEP 484, A3k T ILINEE. 553525 5 annotations-howto DA T fitfif A%
R RS B

_ future__ future i5/4), from _ future_  import <feature> F§/R 4 iFas i F¥-7E A i) Python
KA R A AR B TEEAIE SOk i 4 pi AR . future  BEHRSCRHCSE T RRENY feature B
flo AT A BRSO X AR R, ARV DA BB 50H Re HEAE fl B 8 B OImA BB S T AR E
B (5E) FE(TI A ERIA:

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

garbage collection -- K JeInlfc B FBE 60 ) N AE 2SRt A2 . Python 2 3t 5 | FTHECHI — AR e
AT AGERE | FH OGRS [ i R AT B3R [ i o AT PAGE ) g ARt 2 il 1 % [l e 2% o
generator -- /2N R[5 generator iterator REL . ‘B ARRMBGIEERE, AFSETHAE yield
PR A= — RIE LS for-THFAME I B2l 4T next () pREZE KL
W TR AR, (AR O N T AR R4S A A Bk K% . WERFFEE KBS X, iF
{1 F A PR DATRE L S
generator iterator -- 2 R ESEIRES generator BB EIAINTS .
FEAS yield IGHFRHMSFAIR, CEL A BRI TIRGS (B8R B AEERD ry 154]) . 4% £
AR R B, B MBI EREIAT (X580 AR MO T 517538 R 522 HIAR )
generator expression -- /LR AR X R — A ERARNFRIBA . BHERMRG -8 TR L5 A & X
T MEAAE R BRI for T4, PAK—ANAIEER 1f Fh). AR GFRBEX S NINZ R EA T
—ZRIIH:

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

generic function -- {Z RIpR %L AN [F] 9 S SCEUR [ S A1 1) 224 R BT AL IS0 BR AR VRTINS & v R 5
SRR AN R R B WA~ S B

g2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEigeA K& PEP 443,

generic type -- {Z R WYL S ope; WHE I 1ist 1 dict [¥ container class, A F &M%
AR FIARIE
WZYNAT, ES 0 R4 23, PEP 483, PEP 484, PEP 585 , fll typing fbk,

GIL 2 Wglobal interpreter lock

111


https://peps.python.org/pep-0302/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0451/
https://peps.python.org/pep-0238/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0443/
https://peps.python.org/pep-0483/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0585/

Python Tutorial, A% 3.12.0a0

global interpreter lock -- 2 JSyffREZT BT CPython fRRERR TR B —FOHLA], B R PR [ — i 2 A — A2
FELEINAT Python byrecode, MALHITHE T BEEXT SR ((13E dict GEBNERA) HMIF LU
ke 4x i T CPython SEE. 2 BE MRE R N B (AR 4 2 RIS AT BT 68, AR U 4
PETAEZ AL PRES BT

However, some extension modules, either standard or third-party, are designed so as to release the GIL when
doing computationally intensive tasks such as compression or hashing. Also, the GIL is always released when
doing I/0O.

BlE—A (PARORSANRLE RS e S8R ) A ARE” MRS M ARIRIE R, BhixX 2
A A R A PR DL S RO BE o 5 S IR bk R (R A A HE R B AR A Ak, AT R
MEDAGEP

hash-based pyc -- 3 TR pye (16 I S 4008 7 LT 3 5 1 R L 8 R 5
AL . 21 pyc-invalidation.

hashable -- W[y — /N3 G2 B0 A (0 SR AE LR dy I IN B R B, iehcl e A (EmREEA
__hash__ () J7ik), HAILARIHEAMX ST (EFEEA _ea () 7ik). AR R
JEAT R [ A NG A (L EU RS SR A A ]

]I PE CERERT G REAS VD T SR A A L B, TR Ry B 2 ) A P R I AL

KZH Python AT AR N B X LA PTG A AR 254 (Blans| el 7 at) #ATAA: A
A[ARZEES (BIANTCLRN frozenset) {4 ENTHICEIY NI A B AR . P E A 513
KRBT . BAITEREER— A (BRIERSHOWER), BN A ERE K2R
FEANIRT id (),

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter
environment which ships with the standard distribution of Python.

immutable -- AEXR HAREEERRSR . AN RATERT . FAERFTTA. RN RN GERL
AL o AL ITAFAH— DA AIE, WL ETHET AR G o BN ITER 20 R A (A T A %
TERL, BNt d i i

import path -- A HZAE (B4 2458 ) AR5, SR path based finder I K2R
FABVR. TERAR, WACESFREFERE sys.path, HEXFRKGEREBTHERE EHRER
__path__ J@.

importing -- FA 4 —/MEH ) Python HUTEAE R 7 — MY Python AURS T 66 11 72 .
importer -- ‘FAZY EHIFIBBIRIGXTS WX GBEIE T finder & T loader

interactive -- 28 f. Python #i A7 — 32 H AR, BIMR W] DAE MRS AT I 4 A TR ) IRk, SZA]
PATHABRHGR . HFANTSEHES) python fird (WA DATEVRI T SALIF 46 35 B h e PR AH
I SE AT ) o AR BT ARV SRS IR A L e 4 X R N AR w O (EICAS ] help (x) ).

interpreted -- fiFFE%! Python —@MREALIE T, SZMMARHIFALET . BRI DO d 1577
M2 s A AFAE T A TR . X R RE RS ] A2 AT M AN a0 S 2 B vl S0 A7 S s
7o MRREALE & 108 HA M g i A0 5 BRI Al Y, (R KA s TR g, &

Dinteractive.,

interpreter shutdown -- fRFEZS P PRI, Python MR &350k A —MRpFRiz 1T BOT 2 R
BUTTH E M BEFTIR, BIABEAERAIAS P OB N RS 45 . EIR R BRI A DI . XA
S SATH AR B 5 | [ A A AAS AT o T8 R P B AT AR T RE B B A Fp e, R TR
BRI RIRC A AR (R U0 1A PR AL ] 45 ) o

fREAR T Z I 2R N __main_ BB ETE AT AT S8 AT -

iterable -- ] ZfC*x} 4 An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as 1ist, str, and tuple) and some non-sequence types like dict, file objects, and
objects of any classes you define with an __iter__ () method or with a __getitem__ () method that
implements sequence semantics.

SRR T for JEFRLA K2 HALTE—DFIIRMIT (2ip O L map () ..)o H—AH]
AR GAE NS EALLNERE iter () B, BRREZMGAIENAA. X AERE T 40E
O FEFUH AR AT R A, REFHATEIN iter O B A CABLIEAIXTS.
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for IBA 2 AR H S AL BB AE B — NG IS A i 22 748 & R TE I Rk A% . S
Witerator, sequence VA Jtgenerator,

iterator -- WE{CH AR F R LR BN S . BB _nexc__ O ik (SRELEAN
BEERE next () KRB RER AR, M4 3%AAEdE ] NG5 % StopIteration FH . FiX
B AR ReXT 2 P BRI C AR, RS next_ () HYEHSFIRE|% StopIteration
S0, SRR _ iter_ () W AGERZERERT S (B, BB A T
PR, T T EAB T R GE IR & A BB RO PIINR IR & A 35 A
T RS . AR5 (10 List) ERBRINHAL A iter () REEGRLE for THERHE B H#H
7L o Q0 SRAE AR O N AR 2 AR I 23k [l 7E 2 122k A R gl R 1 (]
— IS, ARG R D EAA.
W25 E £ typeiter.
CPython implementation detail: CPython %A% —N FERERE X _ iter_ () MR,

key function -- SEPA% 5 o B AR RS FE PR 2, 2 REWS R 0] H T HE R sCHEO A AE B TR B W %, i,
locale.strxfrm () A T —FEH & KIHET 2 & o HE 7 .

Python Hf7 ¥ 2 T HAR Ao vF S e Bk = R OC R HE 8 H A X HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

There are several ways to create a key function. For example. the str. lower () method can serve as a key
function for case insensitive sorts. Alternatively, a key function can be built from a 1 ambda expression such as
lambda r: (r[0], r[2]). Also, operator.attrgetter (), operator.itemgetter (),
and operator.methodcaller () are three key function constructors. See the Sorting HOW TO for
examples of how to create and use key functions.

keyword argument -- 38t S8 £ Wargument,
lambda Hy—/> i lexpression F I S 44 INEKCER AL, Faka N TE I BB RAE . Q)22 lambda pRE07) F)vA

> lambda [parameters]: expression

LBYL “Se#ifaBbik” M3ESCqis . XA USRS XA S AEDEA TR s 402 w2 A i fe 2
BERAE S EAFP 5 AG O L, RO KB 1 £ T84

2B, LBYL X380 “&/” M WK Z R AR S K. fan, PURAR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
RS IR T key T AR o XA DU R] A N E ] EAFP Oy HOR .

locale encoding -- iE & X 4% 4%, On Unix, it is the encoding of the LC_CTYPE locale. It can be set with
locale.setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cpl1252™").
On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.

See also the filesystem encoding and error handler.

list -- §1|# Python &) —Ffsequence. BIRANHNFR, HHERMTHME S P m s %,
T E TR I RIS 2R EE R O(1).

list comprehension -~ FIFHESS, LT FE 1) f ) T 47 045 76 2 9648 1 5 L0 22 1) B R
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] KK —
>0 F) 255 A oS BRI REOR REARAR (0x.) B, o 1 FRpR ATERY, A0 2R mE Il
range (256) HFHYFTHICREP YA,

loader -- MRS A TTMEBIIP X Z . B E L4 Lload_module () Bk, MBS EE H—
A finder 128 . PGS PEP 302, XfTF-abstract base class W[ Jl, importlib.abc.Loader,

magic method -- AR J51: special method f)AEIE = [R] XA .

mapping -- WLt A container object that supports arbitrary key lookups and implements the methods speci-
fied in the collections.abc.Mapping or collections.abc.MutableMapping abstract base
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classes. Examples include dict, collections.defaultdict,collections.OrderedDict and
collections.Counter.

meta path finder -- JCPRFETEIREY sys.meta_path B R TR B i) finder. JCES R 45 Spath entry
finders FEAE RIPAEFH A -

H& A importlib.abc.MetaPathFinder T fEICEAEE TR as T LB HYE,

metaclass -- JLR —FhH TR, KE UL BFMERY R, oMz Lik=
SHOTAIEM N RIS KT I R g s S AR RN BRI SE B . Python [RHRHIZ Ab7E 3:
DA E G2 K POKIEAN T B AN T H, (HA T2 B, JomT$R A A o 4
§?§%§1 %‘Eﬂlaﬁﬁﬁ?ﬂ%ﬁﬁuﬂﬂEllu\ TIMERE LA . IREERT S )2 . S Eapl, DA
HAhFZ2A4E

21312 I, metaclasses.

method -- Jjik TEIENHE LA REL. WERVERIZER LI — BRI, iR R IR B B 4
VE R HEE—Aargument GBI 44N self). £ function finested scope.

method resolution order -- Ji iR 5 32 M I 5t 2 70 2 4R D3 i 8 23R AP BL 2 BT FH B SE R I
W25 E Python 2.3 J AN THEE 2.3 BGE Python fEAT2E T FHAH 26 84 3L 112615

module -- §ie XTSI Python (UG —FPL LIRS, A BIBRBA ML ar 4 25 M), W45 {15 Python
R Bkl L importing BAEPIMEE] Python .

5 Wpackage.

module spec -- BiJu bl — A ap 4 a5, HPh s H T s X :AFE. 2 importlib.
machinery.ModuleSpec HJZLH .

MRO Z:lmethod resolution order
mutable -- R[AEX R W[ASXT R I AFEE 1d () PREREDERIEN T UCERBUE . 51525 Wimmutable,

named tuple -- H# e8] Aify “HAZuH” ol {l TAEMA0K ool FFHHEH R RIRG RN 4
PRIBYEARDT BB . ARSI s SA n] REHT A H AR

FUepERAE T HA 4, 836 time. localtime () fll os.stat () FRE{E. 50T
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

ALHA e E NEIRA (Bl T 6] o tesh, B4 oAbl # A E U tuple 4k
ﬁ%%)‘(%%?ﬁ%é@ﬁiﬁﬂéﬁﬂ@o XAERRAT AT T4 5, sE M T 4L collections.
namedtuple () Q. JF—MIr UL LEIN—LET Lo S BN B B4 T4 A s ik .

namespace -- nn%'ji'lfﬂ i 2 AR AL WA BT« fin s 2 (A Jeil . AR RN E R, AR R P iR E
4 a0 (TEEZ ) o A a3 [ 3E I B 1k fir 24 oh 98k SOt BN, % builtins. open
Y os.open () AEA H A 2RI IXr o firs 23 )0 18 i Wi R SEH S SIS R IOk 35 1
P T e ﬂl_ffﬁ?)jﬁ 4N, random.seed () Bf itertools.islice () XFPEEIAH T iX
R R random 5 itertools B HISEENE

namespace package -- iy %23 M4 PEP 420 fir5| AW —F U AE T 258 Wpackage, v 44 23 [ A0 7]
PASA SR Fom Yy, Hathid Iy s\ S regular package AN[a], B EATEA __init_ .py XfF.
S R] 2 Womodule

nested scope -- Hkﬁﬁfﬂiiﬁ A SGERE NG A RRE . BN, 755 —REz W E LH R ET A
5 HHIE AR B R e A Xj‘%'lﬁﬁﬁxﬁlﬁﬁﬁ)%@?ﬁxi JRITH AR B RS AR 2 PR T HR
WEVE . 2RI, éﬁ”’r‘alﬂﬁ S WWEM T4 R4 250, @il nonlocal KT RIFE
NINZVE R
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new-style class -- FraXJ& X T H 5l 4% W T FrfA BT 22K X IHFRE. 78 5561 Python By A<
H, LA HAE ﬁﬁ%ﬁﬁﬁ Python #4785 R G EFME, B0 __slots_ . FHIBFF. HRAEJE M.
__getattribute__ (). RHEMEBSHIESE.

object -- X4 LA HARE (J%‘TEEZE) PARTIE AT R (O73k) W% . object tLg AT fafnew-style class
R T EE2R A

package -- f4 — i) A & TR B S L 5 T Python module, MEGAR Tk, @A __path__
JE ¥R Python A5k

Y2 Wregular package Flnamespace package.

parameter -- JE5 funciion (B(J73%) & LA, EA8E KB DA Z B — A argument (SRR
BT, 20%%). ALMES:

* positional-or-keyword: (BB IHET, F52— D0 DMERIL T A4 AT AR X4 5 Sk
BARES . X EBINNES AL, FIATRER foo 1 bar:

’def func (foo, bar=None): ... ‘

* positional-only: (LRI, ?anz—/\ﬂﬁﬁl_kuﬁ%fxlﬁﬁ%ﬁ IR AL 2 Ll A R RUE
SHPESIN R ENZ IR E—A / FRRESL, BIANTN R posonlyl FI posonly2:

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

o keyword-only: {XPRKHEF, 5 HEEEM KEFEANSEH . (R EFIES s
HREUE LHES IR PSR ETE S BETEZ DB EIE S Z Wil —1 * KE X,
B0 R T kw_onlyl F1 kw_only2:

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

e var-positional: T[ARNLE, FRE R PARABEH — ME R BRI AL E S B R 75 (B Hefth
ESEHZMNESEZ)G). XMESTESEESAREIME > ke X, Bl N args:

’def func (*args, **kwargs): ... ‘

* var-keyword: W]ABSCEETE, FEE P DASRHME B AR AT S (M AL TE S T 2 %
PSR )G) . XMIESWEESAEES ARG <> K e L, Gl EER kwargs.
B2 ] DARI I8 PTE RS EL, nT DK HEEEnT BE S 4038 i BRIAE
W& Wargument RiEFESZH . SHEESH X BIP R ILEB, inspect .Parameter 3, function
—I35PA MK PEP 362,
path entry -- PRFEA O import path WH)— BN B, Sx@ipath based finder SR8 TS A WIFER,

path entry finder -- Y15 A D #8S F— 07 8 JH X 26 ] sys.path_hooks (Bipath entry hook) i 1]
W) finder, BEFRXTGREE L path entry Fe g (AR,

{5%% importlib.abc.PathEntryFinder PA TR A D& E T SEH SN

path entry hook -- J&F8 A LVe 1~ —Fhal i FIXS G, FERNE AT A2 HR A4 5 path entry FRREH 1 BT BE
(5[] sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TP FEMIAE R ES BRAM—Fp Uik 12 38 %%, AIHE—Nimport path A FATS

path-like object -- JRIEFX G R E— DU REBBMRTS . REEEXL T LR D ERR RN str
B H bytes X4, B PAR— TSI T os.PathLike MpINAIR . — > F ¥ os.PathLike
L XIS BT os . fspath () RN str 8% bytes BRI R G IR os.
fsdecode () fll os.fsencode () AIHE5 5 RIMIRIRAG str 5 bytes HBBPLEIR . XI5 2
i PEP 519 5] A1)

PEP  “Python 3R 1" MWIELHHE . —> PEP wiiie—(hlit3Cr, ok Python 4 IXARA(EEL, oK
filiid—~ Python FRIHT Rk S IEE B jzﬂ . PEP N4 SO ) 5 AR U AN T3 BURE P T B
e
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PEP [ V4 th BB R P s, WAL DO R DR S 151 LA B R 625N Python B35 TT HLsfE
95 SR ENLE . PEP IS STEAEAE I TR E T S0, I RCREAS [ B AT A SR

%1, PEP 1.

portion -- {5 A4 KA 4 S A A H SR U S (WATREAAICT — A zip SCEN) , Bk X
i, PEP 420,

positional argument -- i & %5 = Wargument.

provisional API -- #Z APT & APL & 358 B HERRAEARUE FE 1 ) J5 A PE PR UEZ S I FH G2 11
BIRIERIE N EAS AR RN, HHEHERC N &, S RBTEAZ. 0T &8 1 A 2
LT TR ARAENE Y (LR EFEBRIZED ). WASEEOF AR SBEEIT -- (FE APLYIN
A HIAT [EH ) i S Al B B A B A ] BE 2 iX AR -
RIE 2 X8 2 APTRUL, 105 A HA RSB SIN “Sa My 227 — R4 B AR i A B
R R TT B S R B —Fh ) 5 AR A R 2
KPS BEATFR SRV FRUE RS AT E , AN 2T RA RS KA BT B IR . 130 UL PEP
411.

provisional package -- 819t 5 Wl provisional API ,

Python 3000 Python 3.x R AR MWERR (X4 FHERA 3 Wy KAl iE T st e il 1) . A
RSN “Py3k”,

Pythonic 15—~ L o — BE AR B85 38A0G 1 Python 1755 S 19 KU AR, TS 2 6 oA &5
RS R SEL AR . B, Python (% I KA I £or TEAIIEER A Hy— A n] kAU SR
A IR W2 HAME SR AR EEH, PO 24K Python YA I S B 60 — DRIt
K

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

T FH 7 f 5 5 375 B Pythonic [ 7 YA S X FEAY:

for piece in food:
print (piece)

qualified name -- g %88 — DPASIS R AR, T R MBI 4 5 1 I3 i g SO HEA- 28
PR R “EEAET, FHOEE XL PEP 3155, X1 Z R AU, IRESA RS54 55—
2

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

>>> C.__qualname___

lcl

>>> C.D.__ _gualname__
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

R TG AR, R IR G AR BRI DS A B A AR, T S A Y
ALHL, Ul email .mime. text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count -- 5|14 The number of references to an object. When the reference count of an object drops
to zero, it is deallocated. Reference counting is generally not visible to Python code, but it is a key element
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of the CPython implementation. Programmers can call the sys.getrefcount () function to return the
reference count for a particular object.

regular package -- 1 B Z4 B package, BN EH—A> _init__.py XM HEF.
%2 W namespace package.

_slots__ —FSLERNTR ], il W B SOl @i SR R R S B MR 1 N AE . BRI Fh
PIGRGAT, HRENGAFAEY), Sl RETE DB T R, BIAAGHEE A A7 B 2
Jr, o HE PSR E S,

sequence -- )35l —Ffirerable, '©3CFRES __getitem () FFRFA AR MM BEERG AT RAAMITR
i, HEXT—MREFIKER __len__ () Fik. WEIMFHIERAA list, str, tuple
Flbytes. AL dict ©37FF__getitem () Fl_len_ (), HEBIANE THIHMIEF
G, A E AR AT B immutable ST AEREEL

collections.abc.Sequence IR ELEXN T —NTEEEWED, BIfE __getitem__ ()
_len_ () ZANXIRINT count (), index (), __contains__ () fl __reversed__ (). ZEH

WY R ORI DAV register () SREZIBHEM .

set comprehension -- A5G AL B — AN AT L ARG i Bir A B0 Ay TU R IR M S5 RAE A — R R
¥, results = {c for c in 'abracadabra' if c not in 'abc'} ¥R TFREE
& {'r', 'd'}. Z0 comprehensions,

single dispatch -- MR —Fitgeneric function ARG, AL BURILT MA SRR IALEERN

slice -- YJ i 5 HALE TR sequence B—EB4r X4 . YR 2t 6 P sl kR BIEER), 7 11
R ILNVAE B4 RnEis, il variable_name[1:3:5], H¥EE (Fin) FRicrENFRHEH
slice X%,

special method -- }§84 Jji% —# i Python [aCiR MY 753k, ORI AR ATy & #R A B Ui A 45
8o XFITIRMIA PRI AT KL . FRIRTT VAR SRS L specialnames.,

statement -- {54y 15 RFEFEL (—AMUE “H) ARSI, —ABH AT AR — A expression BT
B RBFGEH, Fl if, while 8 for,

strong reference -- 5 5| ]l 7£ Python 1) C APL . 95| JIRZXF RGN —Fh, 4E w01 #IRF S X
G5 | FHVHENT 24 B A0 B i DU 2 s 45 | TR

Py_NewRef () BREAIHE A TAIE—XEARE | H .. @E, UWAFER RG] A VE
1Z5E5 | FVE A Py_DECREF () BREL, PAEEGST]H )R .

i 2 Rlborrowed reference.

text encoding -- LAY 7F Python W, — > F 45 2 — 5 Unicode U A4 & (38 F A “U+0000%--
U+10FFFF)., N TAHESUEH— TR, EREGTIME I —BF.

TP PSR — AT P IVGRRN” Gifi”, 0519 741 b s B 45 B ol i
5.

ARFAE R SCAFIE Fifdds, BRGNS AR GRS

text file -- SCAR LM —FHRBAS1ES str X5 Mfile object. 38— SCAS SO SE B & 7 18] — AT ) <777
PIEHE LI B Ak Brext encoding, SCASSCAFRI B FALFE PASCAR ("o 8 'w') FTHM SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.
FWSEbinary file T fRREVS S F 7 K3 £ SR

triple-quoted string -- = 5" PfFH [ RAW SAELNES (7)) WERES () WEMFE. BIEY
e LS5 ERESH -9 SRR AE T ARRE, HEaZ2MAL. BV REFFFRNE
FARGE WG S ANG 5, I H AT AR A7 o /R (0 B84, TE9R S SO A5 5 IR Il AT
Ho

type -- JH KAIHLE —A> Python X[ )8 TAH M BEARTRE A —Fp28, BALEXTRIZEEL, 1]
PAVIFIER __class__ J@%, BUZl type (obj) HRIKHL.

type alias -- JRAH — KRB [E S, Q@7 R0 BRE A5 IR IR .
R B E R R AL 2 20 2 i . filan:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] DA e ] s

Color = tuple[int, int, int]

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

Z: 0, typing fl PEP 484, JLrifg Xt it R A A4
type hint -- 384 annotation "R . EME. RENIESE0R RIETS E W28,

RAUEAR)E TR0, Python REOREEME, (HH W XS A M THEMH, 3 7THr) IDE L
(M EEL SR A

AR, RIEMEREE BB AE A typing.get_type_hints () Kihn, (HEHAE
AT A,

Z UL typing fil PEP 484, HAAyxt ko GBI P4 filid .

universal newlmes - ﬁﬂi gy — MR T, KA A R %’%ﬁﬁ%’bﬁl TEER bR : Unix (94T
ZER A E . Windows [Z55%E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP
3116 F bytes .splitlines () TEHEZ LU,

variable annotation -- 28 5 bR {1 5(3‘/7'“%32%!@ J@ ) annotation
TEARE AR B BRI, 8 T35k LA

class C:
field: '"annotation'

AR AR RO AR R 2R AR . BINDA R AZ B2 int JRAURO(E:

count: int = 0

AR AR ETE YA AN R RE I annassign —7

2 W function annotation, PEP 484 1 PEP 526, H. 4R T IHINEE. 51527 annotations-howto PA T
Aot P AR ) B AR S B

virtual environment -- JE{ 3RS —Fh R H IMER IR BEREFTINERES, AT Python ] IR I RR AR 4235
T+ Python 43 K AR 2 THLEN A — R G iz HAL Python i AR IIATH .

HZN venv,

virtual machine -- JEHIDL — & 56 0 B A0F 2 RTTE AL, Python K S AT $HAT S5 2 135 2% 0T A AR
H)bytecode.

Zen of Python -- Python Z#fi 51| Python ¥ty IR N 53, A B FHMESHEHXMIES . &FHAK
WA AIAERZ B R AT i A”import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

I
e Fred L. Drake, Jr., Jf4f Python SCRY T ELAE 2 GEE, AREZ IR ZA/EH
* the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh [/ Alternative Python Reference i H , Sphinx M H{5-3| T 5 £ {F A AH .

B.1 Python {44 SifkE

AARZ X} Python 157, Python 5 Al Python SUHAT TR, [ Python JRACAS /) % 1) Misc/ACKS 3¢
PRSI T vk -

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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appeENDIX C

7 S F0iFATE

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 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

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

Frik: GPLARAIFA MR Python 7t GPL N %Afi. 5 GPL AfH, Jirfy Python ¥ i UEAR SR 070 K 18 vk
JERIRAS, T TCRE IR P S EE. GPL 3 BV AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR HHERFHENATT.
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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

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 FF PYTHON 3.12.0a0 4 PSF iFa] il

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.12.0a0 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 3.12.0a0 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.12.0a0 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 3.12.0a0 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
3.12.0a0.

4. PSF is making Python 3.12.0a0 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 3.12.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.
—0a0
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0a0, 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,.
—O0or any

third party.

8. By copying, installing or otherwise using Python 3.12.0a0, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &Il

BEOPEN PYTHON JF5 /] PS5 1 fiz

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 THEREOEF.

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

Q3
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(£ L£50)

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
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 FHF PYTHON 1.6.1 g5 CNRI #F o]t

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

(N oiaRs:)
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(22 B30
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
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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]HpiX

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 3.12.0a0 DOC-
UMENTATION

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.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from http:
/Iwww.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim com-
ments from the original code:

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. 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.

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)
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C.3.2 EEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

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
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.

C.33 RLEEFRS

asynchat fil asyncore B4 DA R EEHA:

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.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

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

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 HHALE AT A

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.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

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.
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 & E2=EAH

xmlrpc.client fEHEE DA FEH:

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. IN 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.
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C.3.8 test_epoll

test_epoll fHELE AR EH:

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
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 ()42 N5 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.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
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
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 #1 dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from https://web.archive.org/
web/20220517033456/http://www.netlib.org/fp/dtoa.c. The original file, as retrieved on March 16, 2009, contains
the following copyright and licensing notice:

/****************************************************************

*

* 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

* % of

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.
*

* % o

***************************************************************/
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C.3.12 OpenSSL

WERBAERG W, W hashlib, posix. ssl. crypt Bl OpenSSL AR FMERE. HLAh, T
T+ Python ] Windows FI macoS ‘2% F2 )7 A Bt 45 OpenSSL FEf#E D1, i DATE AR 51 11 T OpenSSL 1
AERY$E UL

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.

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. 1IN 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)

L S S I S ST N S N S N S N S T N S N S e S N S N IS S N T N S

CFgkzs)
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% ok X ok X % X %

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).

Original SSLeay License

L e T S S N I N S T S I S N T T S S N e e N S N N S N S N S N S T N S

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

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. 1IN 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

Q)
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(8L 7))
* QUT 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. i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

BrRAEGEN ——with-system—expat BB THE, T pyexpat § ARE M5 expat YR DAY

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

The _ctypes C extension underlying the ct ype s module is built using an included copy of the libffi sources unless
the build is configured ——with-system-1ibffi:

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
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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.3.15 zlib

R ARG EARERY 20ib AR IH T ok A, W 55 zlib PG 8 DR 2 1ib 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 ] (MG F S SE B EL T cfuhash 31 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.

CNgkzs)
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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)
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

The _decimal C extension underlying the de cimal module is built using an included copy of the libmpdec library
unless the build is configured ——with-system-libmpdec:

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 fLHA) CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—20/) $2H H W3C M https:/www.
w3.org/TR/xml-c14n2-testcases/ FEARYE 3 453 BSD ¥ vk & 17

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.

Q)
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* 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
"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.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:: Programming the AdLib/Sound
Blaster FM Music Chips Version 2.0 (24 Feb 1992) Copyright (c) 1991, 1992 by Jeffrey S. Lee
jlee@smylex.uucp Warranty and Copyright Policy This document is provided on an “as-is” basis, and
its author makes no warranty or representation, express or implied, with respect to its quality performance
or fitness for a particular purpose. In no event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use or inability to use the information contained
within. Use of this document is at your own risk. This file may be used and copied freely so long as the
applicable copyright notices are retained, and no modifications are made to the text of the document. No
money shall be charged for its distribution beyond reasonable shipping, handling and duplication costs, nor
shall proprietary changes be made to this document so that it cannot be distributed freely. This document may
not be included in published material or commercial packages without the written consent of its author.
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