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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

Python ffERE#eAE 1] FIIPLES LB 32435 T /usr/local/bin/python3.10 J# F; ¥ /usr/local/
bin I AMRE Unix i) 8 2 250 T DLUE L B LT 4 k5 8 e

’python3.10 ‘

IXFE, BT ATE shell H13247 Python T o PRl T DARERRZe%ke H 53, ARRERR AT AT RE 2R I L8 s QSR TE
ANEHE, w2 0 1) B i) Python RAPE RGO . (I, & WA HERK 128 /usr/local/python.)
1 Windows HL#%_ 24 4R M Microsoft Store 42%% Python 2 J5, python3.10 fyd- B al i f . WRARZSE T
py-exe jH3#E, MR A py fin%. S setting-envvars T i HAH 5l Python 1772
TEFEFRRAY, BASE RS (Unix B2 Control-D, Windows HL 2 Control-z), Bi<iB ik
%, IBHPIRESS A 0. AR RRIR Y, AT A AGX a4 quit ().
16 Ff GNU Readline FERRGEH, MRS T DI RE (A8 0 B . D s se . UMb 55, Al
T SCRF AT SR e PR 7 U2, TEE U B Python 278451, Hi A Control-P. WFH| “ME” $IR
., VIHSZ R TR WSSk L 2 X ot 4t &, THRYIAEEE. WEREA Y, sEET ~P,
RUBEIR SR T T A RS SR 2 A I
RS 454 )7 AR {0l Unix Shell:  J15 tty 385 REBRIO PR TR ATV AT, W] DAAS B A AN T i 2
AT 250, sbr e S A SCEFJR ATING U BE B PRAT ST i e
H—MEsh R T E python —¢ command [arg] ..., X¥FPHIT command FHIER], FH24
T shell (1) —c #30, fT Python iR 43 (0 & 25 A% B HAD S shell Rk R i) #4047, 8 #UN T 56
A command FEEFE .
Python #EH -t o] DLMAVERIAS# ] . 8 A: python -m module [arg]l ..., 34T module HIJESC:,
IR TN RS 2 T —F.
TR N BT A SO, REAE AL PR S8, 0 B3R5 -1 giaT AT .
AT T A 51 WL using-on-general .

UUnix R&45m, R TR SR Z24 09 Python 2.x yfi%¢, Python 3.x RREAS BRIN Z4E M PATSUME4 A 2 python,
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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

$ python3.10

Python 3.10 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] 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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Bz s (/)

SRR T S IR floor division F3B)—NEEBEIRARRTAGER] // m8RAF; EATE
AT A %

>>> 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 il ** JZSfFIT AT -

>>> 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 i SCRHF G IR G RALZ AN R 2 LB 7 0

>> 4 * 3,75 - 1
14.0

RHMAAXT, Bk FR AN SMRAZT & . 8 Python 24fETTHE SN, HIZA BT 1T AR
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
JREA ﬁfﬁmﬁﬁa

7T int fl float, Python Az HAMEF25T ) BUl Decimal B Fraction. Python iR N B 5 &
B, A% 3 B0 AT FRREEL (64N 3+55 ).

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
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3.1.2 RS

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

IR TR A — MRS — DRI TR AN RELATTA \ PRSI TEE Y 1L FAQ & H T /#
BB ZE) SV EZ Ul D)

FAPRFIET A 27, — RSBl R M =[5 e g L AR
H S AT RAT, (HW A AEBATRY MBI G —> \ SRR I . 2 ILPAT7n 1 -
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ")

AT (RIS B ARTE N ) -

Usage: thingy [OPTIONS]

-h Display this usage message
—-H hostname Hostname to connect to
2 HHAMET AR, B A0 RS (L) BES (L) BRSO S IR AR, AT

TERG S B SONG " ((HI AR RS S5 L\ ), RZTMR.

3.1. Python F{EitE 2§ 11
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TR + &9F CREEI—i2), MafAH » =R

>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + 'ium'
'unununium'

AR EA T4 F R (SISENTR) 2B

>>> 'Py' 'thon'
'Python'

PHES BRI AT AT, XTI RERR I SE -

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

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

XA GE A T A FIE, AEEA T AR EEFRAN:

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

prefix 'thon'

AAAAAAN

SyntaxError: invalid syntax

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

AAAAA

SyntaxError: invalid syntax

GHZAZR, WGHZARSTHE, 20+

>>> prefix + 'thon'
'Python'

TR SRR £ 51 CPARUIT), SB—FARRIRGIR 0o Bl CmRAL, Wi KEEN—r 745 -

>>> word = 'Python'

>>> word[0] # character in position 0
'Pl

>>> word([5] # character in position 5
'nl

RGBSR, R TIR, AHIT iR

>>> word[-1] # last character

'nl

>>> word[-2] # second-last character
'OI

>>> word[-6]

IPI

R, -OFI0—#E, KL, HBERTIN -1 I,
BRSPS r o RGITDAMRBURAN AT, b WGE BT ER

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

12 Chapter 3. Python &5
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IR RGIMEOMERA . AWTTHIARTIN, BOAEN 0, EWETHRT N, BN E P 4

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

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

lon'

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

WE, WaRESUR I, EAUSTREH. Hit, s(:1] + s[i:] BE%T s:

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

AT ASAEERARY A, G R AT Z 0, SRR MERA O, e — D AF A s n
n TIPS . Bl

bt ——

' Pl y |l t [ h|oln|

e et S R e

0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

BT TR PR RG] 0.6 IIALE, R TATRCT R X M OB T I B @ B R i A )
Jv AR I ) A5 AL

PR AERRG YL, R RG EABS, UL KRBT RG22 2. i, word[1:3] 1Y
KEER 2.

R R Al -

>>> 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

Hig, Y& BRG]

>>> word[4:42]
lonl

>>> word[42:]
T

Python “FAFERANREIE M, SEimmutable (). AL, RFAFER R RARG [ B IRE SR ES

>>> 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

PRI FATE RO —AFER

>>> 'J' + word[1l:]
'Jython'’

>>> word[:2] + 'py'
'"Pypy’

PR Len () SRS I K

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 () Z Al MESIRARRINFIITR (GHEMNSFIELHT):

>>> 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

14 Chapter 3. Python &g
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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
« BATHI S EMAE: AR a Ml b FIRIRIGHE O R 1. HJe—f73H T - RSEMRE, #H7T,
S I A FRAME, AR R A TR X A 22 R TR (B2 TR S e PR ——SRAEI Y S
ZEEIA

3.2. EAEENE—E 15
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&ix

while fEERHE&MF (RHUZ a < 10) NEUS—HE AT Python fil C —4%, (LTI EAHL
HNE, TR EADFAMAT AR FAFER I FRRINE, HL b, EMFFIERT A KEIRE
NEL, AN ORI S R R B LR . BB I B A Cilis —H#E: < (U
F)o> (KF). == (FT). <= UNFED). >= (KT%HT) k= (F%T).

PAFRARIE 4 2EaY 4ihiE Python HEAEAIRY 7 3. TEACHA AT 4TI, 3 Na Rt T A%
% (HEHIRAT) o B SO S i nT ASE B S 2RI i A D755 BIrA (ORI SCAR S B v T S A 3
gt AHM AL G, BAEREMAZ ARSI (R AT AR W —17 AR 2 £
MBI R G—4T) . R, [—BOER a7 g .

print () BE A ESEE. B T ATACAB— A 280 (Hen, w3 1 1
1), BERAMEZANZLH, OFFAMSTAH. BT ANNES, AASHIZ 2
A2, RER] PASE B AP AR A R A -

>>> 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

EZEHRT

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

41 if i&%)

el NEZRB IR IE A N 24 2 1 15

>>> 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 == 1:
print ('Single')
. else:

print ('More')

More

WHEBNEEZA elif F, else FAOWREMEN . XEFelif Belseifl W45, H T2 M4
Pk, 1f .. elif .. elif .. FHA[DAYSIEH EiES T switch B case B4R

IRZEMESZ AR RIMTH, SRR ERR SN, match IFAEA M. T Wmarch 1% 4] .

17
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4.2 for {EX)

Python {] for i&A]5 C 5 Pascal F1# A [F]. Python i) for {BAIANIEMRBARIBINEE (40 Pascal), uii2
57 e SGERBIRIES R AMEEE S (W C), MRES RSP SERIT M TE LR, e
1A BB . Bl GRS 2 B4 )

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

AR X IE A HAE 25 A 2 TR ) [R] S e 2 TSR R N 25 . BB B YR 2B R 2 TE W R A S E Al B £
Tji4E

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

WERE range O AT A MEEZEHD:

>>> for i1 in range(5):
print (i)

s w N e O

A PO AN 2 AR E R 2 IR range (10) AR 10 AME
range AT DA O JF0h, HATRASRSE E R ok (B2 ol ) :

KB 10 B AR R ERT]

>>> 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]

B RS ERFY), n A A range () fil len () :

18 Chapter 4. ESHIHTA
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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

A KRLEZECE T enumerate () BREAR M, BFEWLAIRAGHL5T,
TR B BT B> range £ & AR B AR B 04 -

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

range () R RAEAR 2 07 MR IGFT N —HF, (BHSCERIIRA . 2GR U A
— A AHUR B IR IR, H A BIEAE G — NSRS SR, WA T 250

XX GRR N AR Riterable, TG VE AT BRI — R IVE R R B AEF AR SHL. for IRARLZ
R AT A A SR s A A sum ()

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

ZIEBMNESBERHE LR BT ERITS, SPATERITSVE NS EIRE. FEAE 22 X —2d, FRf 16
PHE 1ist () BEZTY.

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

O 00 ~J Oy U i W N ¢+ ¢ o« o o« o o

(Pehls, XBRMMEXAE. (FE: else THET for fEH, ABT if iEH.)

else FAJHTIEIART R 1 £ 1B else +h), BB try IBEMM. try iAW else FAITER KL
WIHAT, TEERM else TAMIAER KL break WHIAT. try EAMSH LT F a9 452,

continue ifffy), FFEER CilT, HMATIRIAE T —RKIEAORSREE:

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 WAIAPATEMSIE, EIA LFRE—ER), (ARSI TEM SRR, WA %R . Bl

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

TR — A M2

>>> class MyEmptyClass:
pass

pass A VR BB R S OAT, IEARARIEIE IR 2 KT - pass SuERIR M2 -

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

4.6 match iEfq)

match IBAEZ —NELXIF M ENMEE — P Z 1 case GG — RV TR . X RH LB
C. Java 5% JavaScript (DAKVFZ HAWFEFRITET) HAY switch 1541], {(HHESCE H 4 Rust 2 Haskell H(7)
i UCE . RA UL &9 taT, B e v DERBUE R ARG (7P JC R B SR 1 s

M) MREE AL

A B TE AR — D TS — DA AT 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"”

HERE— MU “AEEAY YRR @RI UE R VERCE . WPRECA case PLRCAY), WIAZ
PITAEAT 23 32
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PRATRAREI | (“or ) FE— MR P A AL HIE:

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

TEAN R CIREL AT R T8 A -

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

R B S M A M, AT AR T ERA ) . 5N R PI S &
T—AFHAEA— R, AZE 902 TR AT (point) B—AME. HPUMEAR TP ME,
S FSMIRE (x, v) = point K.

WERNRA G H s, WA R BRONR" ZAREAESRIEA, CEEmks 2w i

class Point:
Xx: 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 (f"X={x}")

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

case _
print ("Not a point")

VRAT DA S8 Jy B R P T HEFR A P B (B4 dataclass) PSR B B8 Fth il DA 7 kg2
YEB _ match_args_ ARAKIRIEACRGR B MR XA T IR, AAVE RO O, 7y, O
DURBGRIS Ay OF AR v IR var ) -

Point
Point
Point
Point

1, var)

1, y=var)
x=1, y=var)
y=var, x=1)

FRBOEAFA 5 Al R AU TR A S5 5 20— AP IR o, R B AS A EH
fl{E. match {EA RSN AL FR (W R var) WKIE, ASWKIEL S SR 4FK (W £oo.bar).
JErEA (I B <=l y=) 264 (REdHEM"C.)" KRN, W B Point).

BT DME R E . BN, A0 — A 4 ses 2, Wl an oy (AT e :

match points:
case []:
print ("No points")
case [Point (0, 0)]:
print ("The origin")

Q)

4.6. match iE4) 21
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(£ L£50)

case [Point(x, y)]:

print (f"Single point {x}, {y/}")
case [Point (0, yl), Point (0, y2)]:

print (f"Two on the Y axis at {yl}, {y2}")
case _

print ("Something else")

FATAT AR — ARSI 1E TA), B “LYRIT . ASRAPRIUAERME, W match FFARLEZKLTT —4
case I AR LR AP AL LR IIPOREZ A

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

IR — SE B SR

o SREIRIERML, oA R A SE e H i & OGF B2 br EATBEIERUE R, A2 ER]
AHEPLIE IR AR AT R

o AR Y B [x, v, *rest] Ml (x, y, *rest) AN A EREM G FZ—F

Mo BAE * RIS PRE AT LAN _, FTRA (x, v, *_) UL =AW T, ARS8 E R AR
i,

o MidEE: {"bandwidth": b, "latency": 1} MFH K "bandwidth" I "latency"
WE. BOMOESE 2N, XSSP *rrest XM R, (H x*_ K
TR, WA ARV )

o THI A as EFRHIR:

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

FHERA P A ICEMPN p2 (RER ARSI F5)
o REFCEFHERALARGFIE RN, [HREHIXR True. False Hl None U24% id LY.
o BT DA R A H R BN RS AREEL, AR e TR Tk 2

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 : (")

AN A Z R0, WS R ABRRAR IR S PEP 636,

22 Chapter 4. ESHIHTA
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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 ) -

4.7. ENEHEE 23
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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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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)

EVIRRRBRIM—DICE, 4T allen(a):] = [x] .
list.extend (iterable)
FRERN R ICEY B FE. ST allen(a):] = iterable,

list.insert (i, x)
ERREMNBERATTE. H PSR ATTENET], HIL, a.insert (0, x) EFFIFLIHA
JLZE, a.insert (len(a), x) Z[HT a.append(x) .

list.remove (x)
MAN RIS —AMED x IICER . RIRFNFEE TR, ik valueError 7.

list .pop([i])
BRI R E AL E R TR, R EMERI TR .. RIEE N ER, a.pop () MERF IR
WIE—ATCE. (FEELAYT i AN TS IR RS TN, RARERMALES . X
ANVEH ILT Python 25 ) .

list.clear ()

MERFI R R rE e, M4 T del al:]

list.index (x[, start[, end] ] )
IR F) R AP —AMER x BICRINEERT . RKBFEEITTEREN, ik valueError 7.

T[S HL start F end JEVIRAFS, HTRHERR G REE TFS. BREIARS X1
AT IRTTRER, AR start 50

list.count (x)
RPIFFR P ICE x B IR

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

HHHEF IR RICR (TR A E SUHFF S8, TEIL sorted () ).

33
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list.reverse ()

TSR ILR .

list.copy ()
REF)RAEFEDL ST al:] .

ZHONEK 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 a position 4

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits

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

>>> fruits

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

'pear’

'grape']

'pear']

PRATREE AR T insert, remove B sort GBI RN EARA FT HIIR

None.' X &1 Ji] T Python r BF Ay i A8 B 2 4 Fr) i vt S U o

[ - ENTR R EGAE

WA, AEFTA SRR DAHEFE L8 . Bilfl, [None, 'hello', 101 giAn[HER, I NEECRREE
FRFERXFEL, 1 None ANRES HABZR AN . A BRAUMR A I & XNF X E, BN, 3+43 < 5+77

AR FE AR TR -

5.1.1 ASIFRSCIEHE

P FITELIRAT A S, GEARRSGHUE (JFEEEH") . SEICRBMEBN MRk i i,

append () o« MIERTIGHEHUL LR, 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]

VSR S AT RE S BT AR SR ], AR RIELEAT, B d->insert ("a") —>remove ("b") —>sort () ; .

34
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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)]

5.1. FIFKIERR 35




Python Tutorial, %445 3.10.13

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)]
[, 0), 1, 1), (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 = [[1,2,3]1, [4,5,61, [7,8,9]1]
>>> [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]]

W EFTR, BRI EMESNETHIGH for SRIE, FrLAXABI 456 T

>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])

(FITaRE:)
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>>> transposed
tts, s, 91, [z, e, 101, (3, 7, 111, [4, 8, 12]]

Pyt 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
tts, s, 91, (2, e, 101, (3, 7, 111, [4, 8, 12]]

BRI, B E R U AR R . U, zip O BRBCERF

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

KEATHESHHEAREN, SWAEa %5707,

5.2 del iEf]

del ifFHHERT], MAREMINEFBERICR . SiRIEMER pop O AR, del iAtn] PAMSIEH
MBI R, SESBEASIE (R EIRIRES V). Bl

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

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

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

L]

del AT DA SR M B s~ Ar i

’>>> del a

W5, 500 a fiais (HEPVERS S —ME) . JFXRNE del BHABME.

5.3 JTHFIFTI

PIRAMFAFRGMREINE, B, RIFID) B XPREEIE AR /72) (2L typesseq). [ifi Python
R IRRE, AR SRR I . AR 4155 —FhinifE e 512628 L

JCA Z ML S RRITRIEAL, Bl :

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

12345

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

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

.vo= ([, 2, 31, [3, 2, 11)
>>> v
(r1, 2, 31, (3, 2, 11)

i, UL A AR, XA REIE AR E L. AR, RS A N, AdaE
S (WERTCA R ERIFB M —5 ) . ARVEATTHT IR TCRIRE, 4%, ATAGE S5
ARG T .

AR, TTHSYRME, EENGFARE, HEWARE. JehRimmuable (RRAER)), —MRATEE 75
JCEFFA, W (AT T 30) K515 (WR)e namedtuples, W LARMYI ). FF@mutable
(ATA2HY) , FUFRICER BN IR, wlak G .

3 0 e LATCRITCAL UBREIR: o T @XM O, SRR — LB EAE . T — X2 B3
AT AR S e s A — DN IC R U A A TER A TR G I IE S ok g (55 A —ME
AN IR ) o LR, (A% Bl

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

Wh)t = 12345, 54321, 'hello!' /@ WLATELIHIT: {H 12345,54321 Fl 'hello! ' —EMHIT
HFETTH . WEER AT A

>>> x, y, z =t

MRz ) e te oz, T A MAERFS . FPAIREnT, 2254 M5 TR i Y
MR, R, ZEREHS R CAITuMF S a4 .

54 £8§

Python i 3 #F A XAEIERA. LERBAERLICRIDN T A g HA MRS B
HRICK. ROXNGFFAE. IR EE. IIREDTFEHEEH.

QKA TSN set O BB R, QIREEGHMEM set O, AHEM {1, (1 IR T,
TN B AL

PATR & — LB B s BB

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

>>> print (basket) # show that duplicates have been removed
{'orange', 'banana', 'pear',K 'apple'}

>>> 'orange' in basket # fast membership testing

True

Q)
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>>> '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

#
{Va" Vc" ‘rV, ldV, lb‘, lml, IZl, lll}
>>> a & b #
{Yal, Vcl}

>>> a ~ b # letters in a or b but not both
_{lr', ld', lb', lm|, IZl, lll}

letters in both a and b

SEAE T Ve S VR SE s E R s v

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
{lr" ldl}
==
5.5 i

F# (S typesmapping) W 2—Fh 14 Python [EI AR, HAhES v R FILFR K B4 R A5
A S, SPUELEECHRG T IIAE, FHPL XEF RG], FEFEET LFEFPaE, hnr
PURFHAMTE R A AR 2T, DA A . 0. ST edH, Wa] DAURE ST . (EanR o B a)
PR AL & T IARXT &, WRBEAE KA . FIRANREY B, SR PAHZRS]. YlA . append ()
. extend () FHEBIN.

A PME T SLBEAR O s AR, (H LAY TR ME—1Y . S (3 AT RIga s, 75—l
Py 202, AETESE 5 A A S R SR, Kt it i 7 5K

FHL) FE S R KA $RBUAE.  del WDAMMERE(EN . AR KA, 5%
KRBT R IS B ATAE R PR IE, W24

AT st () BRAE, R TSR BT RS, R AT IS (TR, i G
sorted(d)). MAFIBEAELIAR, HFXEF in,

PATR S — 2 Sy i B R 3

>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

(T Ugkss)
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>>> 'jJack' not in tel
False

dict () FiE eRECRT DA 12 B PP 21 B i -

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

TS T AR B S E A B 7 -

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

KT R A AT I, B R T SR v SR B

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

5.6 fEMAEYERTS

AEFHAREERI), H] 1tems () J53A AT [F]IS HRCHE SRS I A (-

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

gallahad the pure
robin the brave

TR ERE, H enumerate () U] DA B A B 2R 5 | RN B ) (H :

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

0 tic

1 tac

2 toe

[ EER AN AN FAI, ] zip O BECTARFH A B e —— 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.

N T WA FE A BEATIRER, W RASK I BRIRER R IE 78, RGN reversed () B

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

= w o 3w -
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HAEEWFIERNFS, WA sorted () BREL, TEAEGENEFFAIRIER L, & E— AT

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

A set O ZRFHITHEZTE. B sorted ) M set () WHEHET FERIUT , &6 DTF 5]
ME—JCE:

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

—BORYL, FETRFR B RINA R, QSR R R, B

>>> 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€ ZPFAA KA PAMEAT HUAR , B T DABE LRI AT -

HEGZHAT in fl not in MITFHITHIE —MEREAAL (BOAAAE) THRABE I AN . 25
ffis Ml is not HTFHEMAXRET R —INE. Irf KB BT IS —r, HARTLM
BUEIZHAT

PR B SORR (. I, & < b == c K a B2/ TF b, Hb2H%ET c.

HCR AR R A ZKIZ 34T and Ml oxr 26y, IFH, HWEHEAE (BOHMA/RIZE) MZERERT AN not
WU XS EAERT I L SR T B RAEAT s not WIILSESimm, or WIMLEdRAE. ML, A and not
B or CHT (A and (not B)) or C. HHAMBHAFHM—FE, HALH T AN FETE SR 2

HE.

i /RIZFAF and Ml or ZPTIHAY RRLIZHAT: HSBNLE AR, — B PABES R, RIS L.
B, Rk A M co/E, BB, HBA A and B and CARN CRIE. ML AR RER
FeL I AT R I EE 2 d a — R TEI S AL

AT ME G B B A R RIA A R IR e &, piln:

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

(FIUEEED
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Python Tutorial, 445 3.10.13

>>> non_null
'Trondheim’

A, Python 5 C A, (EFRBN AR R MM BRZAA =, Kl T C R I
A BHERRARE == 1), AERT =,

5.8 oI b2 BIAILLER

FEARS G 0T DA A [7) F 91) S 2 p) A0 2 LR o Skl BUARE B I 5 s XU o9 9e, EUBR RIS TR
ANSRAAHSE, WATARE EUACEE R ARSI Z IR oeaR, DAL, EEIH P —A sy
Wo AR AN TC R A B M RIS 51, s A T 7 L OBy LA SR A4~ Py 81 o
AR PICEREANSE, WP FIARSE . R F IR 50— RRIa T8, WIRE Y 751 ] i
BN () W) XTPRrEkyl, M7 6 Unicode B (775 HEF AN F4F. MRS T
— BB [ R AP S A 1) 1

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

[1, 2, 3] < [1, 2, 4]

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

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

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

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

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

R, MHBAFEMENRET, HERF IR REEH T AEp TR, BT A < Al > 2577 HE
B B, R RME I BTEATHE, BTA, 05T 0.0, 54, WRBCA S AN Ty
W, MRS DR EIR, 5K TypeError Fi .

&ix
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CHAPTER O

RIR

iR Python flREdR 5, FRKUEARY, ZHiAE Python MR b s BMIAZE R ZR T . I, W5
BRI, fely I SCAR SR OB ARE S, TSRS AN, Xllie s M Ao BEE R FrBlok
M, T OTEYE, RAFEEATR S A S WEMAE AL, SRR A s o
A HHE R EUE SO BB -

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

HiHe2 095 Python 5 SURIE AN SCPE. HOSCHEA MBS G444 oy - TERIHUNTE, Siid 4 Ryis it
onme ATV (RS ). G, AU PO £i0-0y X, 5
DL F A

# Fibonacci numbers module

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

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

BiAE, HEA Python RS, LA 4 S AR

’>>> import fibo

AR 2 B HAE £ibo P E U BB IRV N B 2 il namespace 1 (15 2 B Python 1 7| 3 Fe 6 4 22 4]
TR B RRBEREHR £ibo FMBIIRE . I ZABIHA PR AT LA I H v i e A5

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

Q)
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>>> fibo.fib2 (100)

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

'fibo'

AR AR, ATPMEEMREA JRARAL &

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

6.1 {RRIFHE

el 5 W] AT TR S R OE S X B TR TR0 AR AU, HLAUAE import T5) 5 — B BRI I
1o CUERIABATH, BaiiTxeEhn). )

R A CWAAE 4 2510, B2 ERSE e W T R & Rt 4 aSm) . B, BEE
F ] DATEASCER Py il 4 SR AR i R b0 5 H PR & R A R R AE AN R . T, ISR B
2GR AT DA A5 5 | AR R B FER AR IE T modname . itemname Jijj IRl — MEBAY 2 RAE &

BT DA A A . ARSI AT DA A import IRAERHCERDER (Bt n] AL IAS) 93k
R ARG H ZOR . WRPOICE T MR R 2, WBET AR B FR 2 P N 2 A 4 )5
iy 2] o

;ﬁ it import WHAIHASALTE A AT LARS R A FA B 2 FR B R AR R AT BLR A iy 24 25 ) o )
1

>>> from fibo import fib, fib2
>>> fib (500)
0112 358 13 21 34 55 89 144 233 377

ﬁTmﬂTAH%%AMEQMZﬁﬂAﬂﬁ%ﬁZ 2 (RAEARBIF, £ibo KA E LK%
7N ) o

A — P AL A T] DA AR A E SRR 475

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

RS RAFAARATRIL (L) TR RZEFOIT, AZXAII6E, XAy 2 iR &
FAT MR LFR, THES R G C 4 A K.

HE, 0T, ARUAEREEN A ~, [, XRELF AR EA . A,
THELZHEAG TP AT, XA BB,

BHRA G as W, B as FRAFRS FABIRYEE

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

5 import fibo —#f, XMW DAA RS A, M X512, FANZFRE fib.
from L] DAE X AP X, ORI :

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

! SER B RACE AU TR BURGRBUE ST 2 BR B BRI SR 425 iy 4% 25 ] o
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HfR: N THRIESITRCR, BIRRER 23 S AR IR ek T N %S, B R iR 1Y
R H IR — A, a] PAM# ] importlib.reload (), fflll import importlib; importlib.
reload (modulename) ,

6.1.1 DIHELHXHITER
FTBARIAR J7 #GEAT Python it

’python fibo.py <arguments>

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

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

XA SCPEBEREBUNVEIIAS, REBUNAE— DT ARYRLER R AT fi 47 SR A4 T AR A 7E
BEHRAEN “main” SCHERATIS A 2817

$ python fibo.py 50
0112 35813 21 34

XA A B BRI, IR AU A AT

>>> import fibo
>>>

X TR —AMERER 2 0, SO0 TS (BB AT IR B B ARIEAT ) o

6.1.2 HERERIEE

Y— %R spam MRLHE S AR, fERER BB R A A IZA PR N BB, X BB 4 74 51 7
sys.builtin_module_names H', WUREAKE], BHTELE sys.path HHIYH RS EPEE—
MK spam.py B3, sys.path MIXSEAIER)IHL:

o BT HIEBITH A FHER B 5 (BURTE E SO 2481 H 5% ) .
o PYTHONPATH (H 343, 5 shell 255 PATH fiEHE—FE),
o KM ZRBRIAME (FEIRIGI 35— site-packages H3k, M site Bibibs).

MR TESGRFTS RIS RS, “Bran A7 EIs TR A FTER H R 247 5 e A48 10 1Y
FIsko ARG, AHS8ERITER H I BATHEN I R R B2

WIURALIS, Python REFF R AT sys . path, MIARFIER HRETAREEFER IR IR R . XEWE,
JEAS IR R H SR RA AR MEELR] 44 B9 SO, B2 2% H sk B, AR P ERER) . X —fod—
MR, BRAIEXRRB R IRE RN . R R AR

6.1. HERIVERR 45
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6.1.3 “B4iZHy” Python X#

T PR N AL, Python AR HR (1) 4 3 A G AFAE __pycache_ HigH, XfF4°H module.
version.pyc, version %f g% LA TS, — %2 Python [l 45, 4, CPython [1) 3.3
FATRL, spam.py B4R ASE4E N __pycache_ /spam.cpython-33.pyc. XFansg EEILEAR ]
Python MU 4 i3 A5 i] AFEAT

Python X LU M-S IR M B IV, BRGHFBOE R OO, RERENSHF. Witfisea A,
BEAh, SRR S-EI0K, NI, WIAEAR R RS B I A R A

Python TEPI MG UL A GAT . —, AT HIRBA B, RIS ER T, HAGEHIESS
R T WAHPTEES, ALK AZL . Tk DR ARGEIR AU BT A Gl 17 B A A U
’}Ejﬁléﬁ?}ﬁ%ﬁﬂi), G 28 S L AT R H SR AR ZEAT H o, I LR H SRAEA BB 85 1] 44 (1 R 2
BRI

LA — 2/ N

* 1 Python iy A il -0 B —00 JF 3¢, WTLAJUIAIFHEERI RN, -0 KERITFIH), —00 BRIk
HIEAA __doc__ FAFHR . ALERRT R BEMKII T IX LU NS, L, B RGBS X
AEIT, Ut i)” BB opt— 4%, FHHICPFEH S — /N, KPR R AT IR B 2 et
PRI -

* N .pye PRI P AN A oy BEBURHRATIREEDR, - pyc SCPF R B R
* compileall BEHATPAN—A~H 3T I FrA R A d . pye ST
o AR ROSRRARE, W PEP 3147,

6.2 FREEIR

Python [ —MRHERLEL 2, EXE Python FEZ% (BLARLARARN” BES%” ) WL AR . —SeRiud
IR EN g IR, ENA— LB RE S RO EAINIRRIER AR O, BW2ARNTHCE, Hak
B R G BRAE B AR G AP b 11 X SRR — MBI, FLIE MO TR 2 AR &
Gi. BN, winreg BiRHFE Windows R4¢ Efefit. —MFAIEREERIBIR sys, BHMNRIIE—4
Python 41 H . sys.psl fll sys.ps2 ZRE ST —8FAF, BN DAIEESRFF AR B R A

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

>>> sys.ps2

) Al

>>> sys.psl = 'C> '

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

AR T AR, A SO &

AFH sys.path @ FAFHSIER, T HE MR BSUR RIS, %R AFASAL  PYTHONPATH {2
B BB AEEA TR 64, QPR ICE PYTHONPATH, WIGE N EAIBOARAS . AT DAARIES | 8RB 2k

>>> import sys
>>> gys.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']

BAZHO, dir O FIHYHIE E LA

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

VTSI RR AT AR, B, REL
Qir () RLTH P B R ECRI AR R, S 2R SRR MER bui 1t ins i

>>> import builtins

>>> dir (builtins)

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

(FOAkED)
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(£ 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.

WREA __init_ .py U fiELE Python A5 1% SCPFH H Sk A E AR AL . X ] PAR) 1k BoA il
R H SN string F8 0 R BE MO S5 ) BUTE B8 R B AR 1 (1 A 8O . FE SR (Al BRI S DL T
__init__.py AJRARR—ESE, EHEEA AR TERPIR IS SBE a1l AR, REE
T AR A -

b DAL S A BRASRRER in:

import sound.effects.echo

XA TN TARE sound.effects.echo , {H5| KA AR 44
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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*

fliJi] from sound.effects import * Wf&AEEM AT RATREREEXERIFAUMITA TR,
HESIFARIE . RO AL SRR RIS H], o LR RE 2™ AL AR AN AR R AT, A SR b R P AR
BTN VA AE AT E I AU A RO R

ME— e InE R AL ARG . import IR ARG : WARAM __init__ . py HAE X
THIF __all__, 817 from package import * i, Bt SFAMBIRZINR. LM ERHRA
i, ARVEE N E RN R . MR AEE A A DEAE AR PIT A * 44, AT DAAFEAE SR .
BN, sound/effects/_ _init_ .py XAFRIPAE S A RS :

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

XEIFE from sound.effects import * YfF A sound.effects WAL =ATFHide,

MEEEEN __all_ , from sound.effects import *{HH R&HE4) sound.effects FATH
THHER T AR M a0 %E LR S A sound.effects (WREASIEST __init_ .py
HIRIERIE D), R, FFAHE LWL FR. XEAFRATE __init_ .py HE XHMEMZFR (DA
F B 2B FARER) , ISR B import /AR MK BB TR, EE 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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6.4.2 HMEA

WHNEZANTER (5R6HE sound 8-—4F) , ATPARE 4% 5 ARG ok b il ik, 4
o, BEAERIER sound. filters.vocoder F1ffi ] sound.effects Wi echo Fidl}, A DA from
sound.effects import echo FA.

B u] DA import i5A][¥) from module import name JERXPATHHXT A T AT AER 54
BRI AP RS BT EAACE. Flan, FXTT surround #&He, WRAE A :

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

EE, ASARTYEEA . RO BRI " main__ ", FrPAGRITRIRE— MR 4
Python I JREFP A8 TR, IR AR A S ATE AL UG 2408 506

6.4.3 ZHRPHIE

AR AIREIE __path__ o FEWEY __init__.py WA BIATET, KRG —A
R —Tiigs2e, guie— 7458, 2 _init__py JrfE HSRIZA AR, nTDME RS & X R &5 ke
FE AL I ZA R T T 5

XATIREEIAAE M, AT R P R AR .

giE
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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 .
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RGN

>>> 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
>>> 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'))"

v

+ repr(x) + ', and y is ' + repr(y) + '...'

string HHRAE Template 2, RO TRHEBION FAFRIA — MOk, SREM sx HEAF, HH
FUAEIEA TR, (EOR AR S B A S EUBRCAT FR

711 BXEFHFEFEE

AT (B -7 ) FEZAFEREineisE £ o F, i) {expression} FikK, 0
Python &5 H(E R INE] FAFH M

MU AR Tk, SEFakanTE, AT AR i A A 7 20, R BIEF pi ey AR INBUS G =

iz :

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

TE ' RN, ST BRI NI, T AR

>>> 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 — BT ] DAERS AL BT . " ta W ascii (), "!s' WH str (), "' WH 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'

= VAR I R T RPN FRIA AR S5 kA OREL R A

>>> bugs = 'roaches'
>>> count = 13
>>> area = 'living room'

QS
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(£ L£50)

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

S AUIHZRA AT = ST E SR A X AU e, 2R 1% formatspec

E’J?‘ﬁ%?af‘ﬁo

7.1.2 7788 format() A%
str.format () JyiEMIEA HYEM N PR

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

RS B2 WITFAF (BRI T BL) Mk %384 str. format () Jy¥ERIATG. RG-S hiEeT-%

eibsy str. format () JIIAMIXTRTLEN uﬁo

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

eggs and spam

str.format () HIAH M RETSHATIHE.

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

(i ESHM K P SR MEE AL

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

ﬁﬂ%ﬁf ﬁﬁﬁ?ﬁiﬁ?kﬂ’]*ﬁiﬁ??‘%%, IR RRG I AR I AR (A, ARG . XA ] DA

T IR ATES 1] iR SE A .

UK E2

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XMATPAE LR table FHAERRI ** PRCH) KRBTSR ARLH.

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

SWER vars () S5 HUHN, XA ARRESEA, nTDAIR [ul 6 35 By R AR R i
AT, DA IUATRISR A4 — B iR 8 4 e R B O P05 55705

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

print (' ' format (x, x*x, X*X*x))

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125

(T oD

7.1, EERAMNREHER 53




Python Tutorial, 445 3.10.13

(& E10)
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

str.format () HFTFRFERREAALH) SEHARA ML formatstrings .

7.1.3 FEhHEILFITH
T T A A SR AP R 4

>>> for x in range (1, 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

(FER, @A MRl print O BNA: EEAEESERRINEK.)

FARRER) str.riust () HIEESTELME TS, X4 E T EFBH AR T A 55, [F2

FHYERH str.1ljust () Ml str.center () o X HEAGATATNE, HRE—NHFZRE, WR

WAMTFAFREREK, BMNASEWFEAS, MelmFaR b BRI A FE6lom 5, Hdi s —

ﬁ;&?;,)ﬁﬁﬁiﬁﬁﬁﬂﬁ'éxﬁﬁﬁ (MR ERERE 7S, PAMHEH <. 1just (n) [:n] XFEHY)
Eff

H— MR str.z£111 (), R EERFEEARANERE, HEERGIERS:

>>> '"12'.z£fil1(5)

'00012"

>>> '-3.14"'.z£fil1(7)
'-003.14"

>>> '3.14159265359'.z£f1i11(5)
'3.14159265359"

71.4 HXFHBEXLTE

% IBHAF CRAFF) WAl THaratsfb. 47E 'string' % values, M string W & SEHIS DA
TAWEA values JUREH. HEAEPHCFATHEE. Bil0:

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

old-string-formatting /N5 724 8 2240 55 N2
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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

Python iR AT IO EE A2 46 2 ISON (JavaScript Object Notation), T A& Lk I FAHFLE 4 5 FH
A AN R B E BUAEA S . ARUEPEREIR Json ] A2 )2 45891 Python 54, I 3L
AR FNIER XA FEFRN serializing. FRYEFAFHR TR B X EEEIRWFR A deserializing. ¥
JFIMCFI T Hb 2 18], T AR G EAF 8B T AR AE SO st e v, Bl i it ) 28 1 42 R iR 3

AR JSON #%=GHE 3 H F AN AR S BF REEXTEHRGERE, RS HEENA
ik,

Hts A7 B AURS R T 225 X 4R 1 JSON AR R BB

>>> import json

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

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

dumps () PREGEH DA, dump () , B RGEXRFHME Next file . G, WIER £ Rtext file X}5, W]
PAIXFRA :

json.dump (x, f)

RSN R, AR £ REITIF. BESERbinary file Stext file X5 :

’x = Jjson.load(f)

1 fi#: JSON SCPFaLZi LA UTE-8 % . 43T JF JSON Uy — Atext file J T 35w, A

encoding="utf-8",

X FRTELFA J S AL R ] DAAR BB AN 7 4t {BAE JSON P SIAKAT BRI 5L B, TR ZEAT NS T -
Json B 275 6 50 B IERE -

UL
pickle - H{7fiH

5JSON ANJsl, pickle j2—Ff SLiF x5 2% Python XFRMEATFFHIMLAIPIL . AL, BN Python Frfify, ANfE
TG HAE S MBSl R . ARG T e A AR R RS2 h T Brs W
BB R DB, XA AR R pickle il i PATRATAE R ACHD
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CHAPTER 8

I, AHRELAK
E

WRANMGERGEE, (AR
R AT ( 1

L ABRERT SR BT, IR E AR B LA R
) BEay IR B AER Fo

8.1 iBEHEIR

VRS URR IR R, /27 >] Python I IR B3

>>> 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)

60 Chapter 8. §gizf1R5E




Python Tutorial, 445 3.10.13

(£ L£50)

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] .

A SRR | BaseException, WNIWE A GUNIEERAT. HXFAREEARFER/ G, FOVER
BRI MR EE AN THT AR B RS ERS w (FRiFi & Pk b BHZ 2 )

import sys

try:
£
s

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

A AR LG except TR IS T A, BAENZ G REEUIM sys.exc_info () [1] 3KHL.

try .. except iHAJEAG LN else T &, R TAURIAE, EUARAEIA except T8 2 5. Eiki
F try F AT &S A L E AT . FI:

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()

/1] else TN try TAIBSIMBSMG RS ZAF, W DARER R IMEIRTE try .. except BRI
Pyt A2 B SR

KAFER, ERRERA KR, MFRE 5. BEHESH, ARSI T RE R,
except ¥ &) O] DATE 57 85 44 AR5 T 16 2 — AR R XA B S 400E B — A R L0 IR S B i E
instance.args H. AT R, ZREEOEXT _str__ (O PAMERREZITHSHNLH
M args. WRIPAET | KA Z I SE R B —A 5 HAR I 2 0 A JE .

>>> 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

QS
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(£ L£50)

X, y = 1inst.args # unpack args
print('x =", x)
print ('y =", y)

<class 'Exception'>
("spam', 'eggs')
('spam', 'eggs')

X = spam

y = €ggs

WERAHEASE WMENRE ARSI R RN BRI —i s O HEEE) TH.

S AR AL S AL BRAE oy F 8 P RN R, S PRTE oy T PR (BIEAEEH) R
54n:

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

>>> try:
this_fails ()

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

Handling run-time error: division by zero

8.4 MAFE

raise A SCRFOR B AR ARG E M S . BN

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

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

raise MRS Rl AR H . XDSHITE SRR LBIERFEE (JREH Exception ). Al
RAGELAY RIS, KRB A SR s EOR BBl i :

raise ValueError # shorthand for 'raise ValueError()'

AR HAEHWR G T R, BT RAHIZ TR, WA AT R R raise A E AL
e

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

An exception flew by!

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

NameError: HiThere
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8.5 REik

R — A ARAE IR 5 K AAE except M, ERFSABUEE RFE NS € L, IR
B

>>> try:
open ("database.sglite")
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

NTEI—AFRERA—NRENEEGER, raise ifFMAW DR from 14

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

et sy, X ARA M. 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

BEAVHM from None FikFEH A 3tk

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

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

SEEEENLEE I, bltin-exceptions .
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8.6 AFEEXERE

FE7 T A S BB ) S et 44 A O % (Python B INASTEIL K ) o At A HA 2 R B0 T
L, BEANV M Exception ZEJRAE.,

ST DA E SO BEMC AR BT BEMUA AR (T2, (HIE B RS PRAFIRT B, B HR At — 2 g, A
R 5 A PR PP SR BT SRR R A 1 L

REBSEMAHELA “Brror” Z5R, RUbRHERH a4 .
VFEARERIIER TG 20 5 SO, DA il HoE SO R B0t th B B 2. A RSRAGTEIA, BRIL

8.7 ENFERIE

try IERIEA— A TR, T E AR OU N A TR B AR .

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

Goodbye, world!

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

WPRAFAE finally T4, W finally FAJe try iFRZERBIIITIO R —9UT55. AL try ifR)2
AN, MEPAT £inally T AT BN TR LR Rl & S i i 5t

o WRMAT toy FAARBUL THEANFE, WEA except FAINAAHIZTE. WRIZREREA
except FAJLIE, FE finally FAPATIE S ERA .

* except B else FHPUTHIRMSHA RE . WM, AW finally FAMITZ G
fil %

o NI finally T4)Hf1% break, continue B{ return 84, BEFASHEDT] K.

o MR PAT try 1IBAHEE] break,. continue B return i&Mh], N finally F/A7EFAT break.
continue Bf return &0 BiHAT .

o MR finally TAIPEE return &4, MEREMER B finally THAIEA return {IBA] IR
ME, MAERH try THP return ifH) AR AIME.

Biltn:
>>> def bool_return():
try:
return True
finally:

return False

>>> bool_return ()
False

AR AR

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

Q)
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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'

WL AT NS AAT finally TH).except TAIRAEBEPIASFATHR AR A ) TypeError,
WL ATE finally TRATIEHCERA -

E%%Fjﬁﬁf?*, finally TAXFREMAMNBYTIR (BIASCIFas ML) FEwA N, Tt
DIt B

8.8 TiiiE W HIFEIRIE

HEAENF G ST AT R RN BT AR ME R B A . TR IR R BRAER ), H ST
B, Hn, ROIRETIT SR, SR

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

XA FEAE T, PATTERME G, e —BORH & B IR A THTIRIRAS . FEf A X
W, E TR I AR S8 AT e 1 (1A . with 1B SR DA ST . TR B 3 B O =4l ) Sc vt
S

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

ERIPATE R, BIEEALERAT I B R A, A& RSO fo MISCHE—RE, SCRAUE SCR BRI X
GRAER PR X — A

8.8. T LHEEIBIE 65




Python Tutorial, 445 3.10.13

66

Chapter 8. §gizf1R5E



CHAPTER 9

R T BRI REG EAE— B TIE . BUEDH RIS QI TR R KR, I e BRI
Kol LB RARELAER A SO E Y, I RA RS A SPRSHTrE (BRI ISR E L) .

AR FETE 5 A L, Python B3 KU T AR A HBETA AT 3 o Python YA iZE LT C++ I Modula-
3RS AR, T HSCRF T X R 4FE (OOP) MFTATRMERFE: RAYYRILE] S 2 A JRAE
WRREE SRR TIIA . KM ERETA N B2 P R4 Tk . PRl S AL B RCR AR A A Rt . A0
Be—Ff, et Python BASHFeIE: FEizfrmi I, BIEREnT B,

AR CH+ RTEARAEIARTG, A (R 01) @R public (PISMAFOLIL T SCRAA L), By
A RREER N virtual . 5 Modula-3 H—4, BCA T AR ITIEF G AN RIE A FEEA: T7
EHREHE RN, - RBXRE D SHEAEANR, ZSBh AE A RS, 575 Smalltalk H
—Ff, Python BN R, XN FAME AL HRAL T XSH;. 5 C++ Fil Modula-3 K[, Python [
ERBMADAUNMERZ, BEH YR, sk, 5 Cr —8, AARRIEEMNEZRN (BARSHEM. T
PREE) AT LA IR SE R T S

M Tk Z R T 2RI AR, AZHE/R M Smalltalk FIl C++ AR, AFIL 2] Modula-3 fA
i, Modula-3 FYHI X G218 SCH C+ BT Python, (BASTTWT S I A= O EEE R

9.1 ZIFR

MG M EMS, 2L (RRZ2ZMERINKZA2F8) TASEE S [l —Xt 5. XA HMIE
O HERERR R 44 o Python H1~F il B A2 o PR IR, ACPRACY . FATHY . JUA SR AR BEAR R
AU, DAL S . (H2, XTI RS (5K, S, DARORZHCHANZEAL) 1Y Python fLRYHY
X, MATTRER T E TR SRR . AL, BN TiERE P2 an, PO s AE R LT Tt R 4
Bro BN, RE RN, ROVSEI R E— e WERRAB S TR A SRR SRR 5, A
A 5T DA B W o 7515 Pascal ARKE I AN AS R ML %2
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9.2 Python fERigFids &= (E]

TENZIAT, 241 Python IV TN . S8 SO0 i 4 25181 — LE XG0, 1 A R
25 TAEALERA M T s xt 2 B . H, BT 4 Python F2¥ B3, ixX Iy ThI Y IR ARA 1T -

TR, AL TR

namespace (% 251]) JEMAFREIRS RIGWUGT . AL, K244 2 WAL Python “itsisl, fHER
BB RBIEREILAL, FAT— oA S X T R S, i HLRFR AR T RE S A X Ay 2. v 25 A i) ol
TH: WEARES (11F abs () RKEAR N ESR m%ﬁ#)*Aﬁﬂ%éH%ﬁ7~AZﬁﬂ%
i R A AR o ﬁ%m%ﬁ%A@mﬁﬁ SAN—FPSt. KT A A — RS AR, A
A AR AR AT KA B, PSR BRI AT AE X maximize B, HASENIR
Vo JH PR R RS A0 25T A R KR4 T TR AN _E AR A

RS Z IR B B, Rk z.real W, real BXR z W@, ARRUL, XM b AR
S HEEESIH: FEX modname .. funcname H1, modname BN ER, funcname ERIHAJE M.
LR PRI T SUI 42 SRy 44 FR 2 TR AE B RS BT Al [ iy i 44 25 1

JEPE T DR HEECE WIS . IS, WA R, B e rT SR, ATAMEA] modname .
the_answer = 42 , del {EAAI UM A 5 g . U, del modname.the_answer £ ] &
modname %% H ) the_answer Jg#.

a4 S ALRAEA R I 2 U, HAA AR L A 8. B PRI a4 25 [0 )2 1 Python i REAS /5 v
BIE, AGEA S PIMBR . B 42 Ry a2 23 (A FE SO E SO R s Gl , BRI a4 25 [ L S 5y
SRR SRIE o AIA SRS R, el AR DUZ R AT HTE A2 __main_ AHEHH
M —a, BIA HOME R4 2SE. NEAFREE EEAEREE, flbuiltins .

bR B J S i 44 2 1) A o RSB ) I B 1, A R SR 1] sl S SR e A A B S I, B
EoGﬁi:%“mt”%ﬁﬁkﬁk$MMﬁAE%ﬁ%)éﬁ BRUGR I A A 2R
71

AN S 1E A 3 Python B BESCA RIS, AGEAN I AT B 7 1 4 dp 44 2o T i
Vi) IR, SO IR A4 BRI S | I, A BRAGTE IR, A% a4 22 E P

TERR R R E DS E R, BRPEISHM . PATIIRAEATI %], #RaA 3 544> “hrgs =s[a)l H
YT BRI

o« RNEERE, WA, H BRI TR

o IRLSSNR BB VR, B BRI, AEERT MARR, MEEENZIMEREO T, 2
JZRAMER

o BIRCE T EAEM, B Y AR 4R A R
« RANZE (BEERER) MR, 2 AEA PRI G4 2]

TR — 2P I 45, WG 51 R FUR(EER R B e 1) “EI%0E —2ER B, RSB 4
)%@%EI’WEH%EE %EE%?%*KET?WF1’EFHEW\%T56¥IJH’JE§;, TM@FH nonlocal 1%’7 ﬁﬂ%ﬁ%ﬁi
i nonlocal FHH, X 4EAF BN H B (245 AKX AER AR o REFE S N 2 A A P — A Ay Jil A &
T 575 [7) 44 ) AR AR B PR AN AR ) o

H, YRR (G ScAR) 511 2wl Rl bR TERRECZ A, SRR T S 4
SR e — By i 4 23 T8) LRI 44 a5 1] S8 SCHE SRl 44 25 8] N PR 5 — A i 44 25 )

SV, AR T SCAN S Y - AR A E S R ) 4 SRV Pt @ i 44 25 18], i
PRENA 20757 A2 50 A o 73— 7T, SEPRi 4 PR R R s A T 38 5e il - {H2, Python
%%ﬁ%;ﬁwﬁ% SETIRNT W75, FICR B T BE S AR (R 2
SHE T

Python 5 —MEEHLE . WERAFAEA R global B nonlocal i), D"JXT@*’FEI@LK@ oA
WEVERER. IREASZHETE, R AR ERIT S, MRt 2t ’ﬁmlxM%%W%ﬁﬂ
TRt 45 23 [ P AL BRT = I 405E %ﬁﬁAﬁ%ﬁ%%ﬁ%m@ﬁﬁ%@%% JeHSE import HAJAI
PRIIE ST SRV 4 Hp 4 s A b ok pR 0044

VEE ARSI R AR R R __dict_, ESEMA TSR G A SR T _dict REHEEAR
ARATR. WA, XA A SIS, S T R 2 K06 .
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global i/ T R E A RIS RIE AR, H VA4 /e P ER9E5E; nonlocal ifAIHKM
R AR AESNZAE I, FE AN B I .

9.21 {ERE & Z=ERHI
FEOR T AT) HR R SR B0, WA global Fl nonlocal A4 BEBRAGHN:

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 BIAR A e

After local assignment: test spam

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

TR, RIRE GRBIIRE) &AL scope_test X spam HI957E . nonlocal M{EH&EAL scope_test
Xt spam FIFRFE , 1M global MKIE &M ARBIHZ R I E -

iMH., global MAERTEA spam IFEE .
9.3 Rk
REIAT —rUBrifk, =X SR LE 3L

9.3.1 XENFEE

s fR AR E SOE AT -

class ClassName:
<statement-1>

<statement-N>
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SRRHOE X (def 1HA)) —HE, FE SOAVE AT A BEA AL, 2858 SUMAE 1€ THAJAY 73 3¢ BB R B0
i

TR, 2R ORGSR EOE S, (Hn] DA AR . X WATE IR e JEHm
PRAUE SRR S B, X2 m 7 IR A 20 E LT TR A ) - IR, s PR
MPEAZEE S, R A A S0, AT AR R I - R, A X R AL e A (AT
FEAEIX A S N RN, BRRCE L2 S0 B3 HLA BT ek B4

BO(NGERAL) IEREIFRE U, Kl K & XEA BRI e L g a4 %
N IR f e g FRATRTE R — TIA R IR EZE R BIRR (EE AR E L2 mEff
FHEY) SRy E AR ey T A 28, X G HLG 40 7 B I SCR BNy th 9 384 Bk (FEX A7 il o oAy

ClassName),

9.3.2 Class {8

R R SRR AT SRS AL L

B b 31 ) Python Hf BT JE LS | FH BT 6 B AR ETEVE: ob . name. 5 R0HY B 144 BRI R0 Sl 1) 2
AP TR 4 S R I K. TR, IR SRR H:

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

def f (self):
return 'hello world'

W4 MyClass. i fll MyClass. £ SLEAAMBIES |, 550 BERE M EECR— M EEOH S, RIEHE
WA AR, PRI AT DU REDR Bk MyClass .1 il _ doc_ W2 MAHZWIEME, FrikEF
JEL R AT "A simple example class",

R = R BB TR . T LMEIR G iR BB — ST S B AN SR R . 2B
(B Ly 2E)

’x = MyClass ()

BRI £ TR RIS SRl A & %

LA (T BXR) 2RE—DZEXGR . TFE KRR ENA R EVIIRER B E L.
PR TR A — 00 __init_ () RORRIRSIE, g

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

YA REXT _init_ () JPIRWF, R SE B AE S A 3h O R 0 8 5 28 5 B0 Kk IE
_init_ (). PRI, ATDAE DA RSB E AR A L)

x = MyClass()

MR, _init_ () AR A BN RAT I S R XM OL , RIS BI iz AT
MSEPERg __inic_ (). filtn, -

>>> class Complex:

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

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

DAEFATRE N L BURT GAGATAT BRSSP RET R B ME— A E RIS . A PR R A A %L
P B A3k

A B XTI Smalltalk Y “SERIAER, DA C++ Hil “Bdlipli . BdimIEAT AN 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 .

BAARNS IR TC L BRAR )y LB AR, IR AR T S BT T RES SR A . X S BRI 5 |
JAE, AR AR L JCR R R, RHRRIBIFTRIIZE . MR BB I AR s — AR
JEEP R KBTS, SATEPE (LOXTRMAER PR REOTR ) R E— M RMR, XSRS
GO ITIER G S BN F NI EXIR I, KT RO RMSES | R E— I H S Es %,
F XA 2 B0 2 R A4 R O 5
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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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7 ¥R T DA A -5 3 e RO [ 6407 35 | AR 4 e 507 PR SRR 4 SRy el 6 35 5 VA Y 7 S
AR, (SR A 2PN ES AR ) RAF — A AR A G i B R A v o 5 1 4 R A1 3
FRE, SRR AR 2 SRR 280017, AR SR A s ZOREL R T A
YOTERER, € CEA R R BB —E . %, WS km A Bt e Rt
kb, AE AR S KB, N R AT G | R 2E

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>

#FF BaseClassName WUE LT B IRAE S E SCROME T . B e AR B b sURUB R 4 A
FHERI AL . XA AT RES IS b, BN, 2R S5 — MR A o

class DerivedClassName (modname.BaseClassName) :

TRA 28 U PAT IR 5 R A ] . USSR, RS WHO . s B0 Sk i @ 51 1 -
WG KB LT IRAT], @RS P AR, REEAR S WIRA B HALEAZE, W
FIVILRF R U H Y ]
IRAE R LB A LM F5k 2 Ab: DerivedClassName () XBIEZIEN— L. kg H R
PAT AT RN IIZEN, W DB R R MRS B [n) R &R, R4 T — AR %
775 AR
IRA R RE S TS AW YA I EAE R AR S ) FL Al 5 YA A RRR AR, I AR v
VR U R —J 2 g R o — i, T RE SRR LR A R % R IR A b L . (X
C++ 7 e/« Python H T A 1) 455 br L2 virtual k)
FEIRAE 28 rh ) B 3873 S b L nT e AR L J i A Bp B e [R) 42 1 B 280 vk . A — oy ST DATRT B R L
R K Bl BaseClassName . .methodname (self, arguments) . &IN5 sk
ﬁﬁﬂj%)ﬁfﬁ M. GEHEENCY I EETYE 2 RVER B A BaseClassName {44 FREET A1 5w {5 F 1k
F.
Python 474§ A EEBR T B AR
o ffi il isinstance() R E — P L HI ) LK Al isinstance (obj, int) LS FE obj.
_ class__ N int 8{FEANIRE B int BZRESH True,
o ffiff] issubclass () REELEMLEK K FR: issubclass (bool, int) A True, [KH bool &
int 72, HE, issubclass (float, int) N False, AN float A2 int T2,

9.5.1 ZE4K
Python 37 ff—FhZ HAIK . A 2 A-HSRAI2EE SGE AT Brs:

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

<statement-N>
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KT 280 R UL, AR , R AN RN AR IR @ MR B E R R B e . MNAER
B, MZ RGP E S ASHE R — DR R R, B, R8-S DerivedClassName
HRIRE], WSE| Basel HEIRE, A5 (M) T Basel WHIHIER, WRAISHEAKT], B
#l| Base2 WBER, KIS,

FLILG I HEXASE A e — 285 I SRR T 2 sl AWMU DA SRR super () BIPRMAEITET . X5 A7ER
LA 2 F AR BUTE T RN S SET IR B H R AR BT P Y super 1A TSR OK

SIASUCR T2 E, NI 2 EAORINIE S SR — A EE 23 CEE (Bl 2 0E —A4
AT 2 AR AR I Z R ITTI) ) o Blan, I R 4K H object, FBLATAN 2 F AR 1 L
ERERAL T — 25 A LIS AR AT DA ) object . N THAPRELE RSP — R AL, ShSH S —FE
O R R F &t RSN RITISEMNLER AR, RN R, I BRI
(RP—A2En] DA T 2A TS S M AR e ) o BT 2, X SeRp A5 v B 2 SR ]
SERRY RAZEECH IR, T TAEE 24T, 27 hitps://www.python.org/download/releases/2.3/mro/,

9.6 HR/EE

HBAPALBRA— X R TR “FLA” SEfl AR BAE Python HIHFAAELE. [Hi2g, KZ%L Python fRA%# 2
TEXRE— A8 T WA — N FRILMZFR (I _spam) Ni%84/E R APL ARG 34 (S B2 k.
FIESGE BRI ) o X 4B — A LB, AT REN R 0 B AR AL .

W T AFAERT T 204 B R A R 35 (AN 2 5k 5 17380 A FRAHRSE ), RIAFEAE R I
MLHI A BRSC R, FRoh &4k 5 . (BB N __spam WARRSF (2 HEMMEIS TRIZL, 22—
JEZTRIZR) WISCARE BB 40l _classname__spam, HH classname R T HIZ T RIZAY 24 1
KEFR. ERGAE BRI SN E, R I 2E SNt & 3T

AR EA BTk T REHITIRMABIAEN T A . 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 19 7 1 B #E MappingSubclass 5| A T —A4> __update FRIEAFIRE O T A 25 45,
HE & 1E Mapping K H A _Mapping__update i ¥ MappingSubclass 2 14 5 i 4
_MappingSubclass__update,

THHE, WSS REE N TR MRS 7R B8 S LA B A AR 2 W RERY « IXHE
PR O T 2 WA, FndEitas T+ .

WHEEAHE exec () W eval () WRBASK LEFHAEMELUME YL XFELT global
WA RO, TR G Rl s R AR T (] s 28 0 2 5 6 g i3t ) A0 RS . W) RE A BR i 38 F T getattr (),
setattr () flldelattr (), PANXIT _ dict_ WHEHBESIH.
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9.7 Z:IiifiEA

A HA LT Pascal "record” 5§, C "struct” AR WA N, K287 2 FR A0 B R 48 AE ik
SEFX — H AR EAE U2 dataclasses:

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str
salary: int

>>> john = Employee('john', 'computer lab', 1000)
>>> john.dept

'computer lab'

>>> john.salary

1000

— B 2 E i SRR 2R U Python AU AEAE ] DA A —REU i B IS A 7 YA I A B
o B, ARARAE — A ET SO GRS AL LB B AR (1 s B, AR DASE SC— A read ()
readline () FIAMNTFAFHRGATRBIRIE, HRHANSHHLA .

LPITTEN R EA R m.__self WU m () INERISEBIXIR, W m. __func_ ME%ITIA
JITRT IS RS 5% o

9.8 EN2E

FIHACA L, ST REC 2B RS R GR RER AT AGE for ifi47:

for element in [1, 2, 371:
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='")

AT 1) KRS RT3 SO 8. kAR I (5 35 33 I (45 Python A — 5 — IR . FERES
for IBMSTERMN L LI iter () o ZEREUREI—E X T __next__ () FEMERIEXTS,
B A TPRITE . YRR, __next_ () 5| % StopIteration Fi Rl L Ik
for fEH. YRATPAMEH next () WHEBRBCRM __next_ () F¥E; EANEIFER T ERBEER:

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

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

lal

>>> next (it)

lbl

>>> next (it)

lcl

>>> next (it)

Traceback (most recent call last):

(FgkzE)
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(22 B30
File "<stdin>", line 1, in <module>
next (it)
Stoplteration

B RSB REEPLH, SRPREIMERIA T HRBRES T XA _iter__ () JiEREN
—ANA __next__ () FEMRG . WRFCEXT _next__ (), W _iter_ () Tu\fﬁﬁ“%{ﬁﬁlﬁl
self:

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

mmn

def _ iter_ (self):
return self

def _ next_ (self):
if self.index == 0:
raise Stoplteration
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')
>>> 1ter (rev)
<__main__ .Reverse object at O0x00A1DB50>
>>> for char in rev:
print (char)

w'o e 3 -

9.9 4 5i2%

ARG R T AR A ER I R BRI TR BN SER TR RS, HY e T E0R
P& vield 4], BRAEAMES VM next () B, BN EREIFHIMERE T (BE4i0ME
IR R I BT A ) - */\E/Tﬁﬂﬂjl?”W%ﬂﬁ@’]@%ﬂﬁ%ﬂﬁﬂ“@ﬂﬂ?

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 rhoe

TU\JﬂEﬁE%%EEmﬁEE’JT%J’EHHTU\FHHU—FE?T”J_E’J/%?%'%B’J S AW S ey 1 N (= Ve o7, e STO KRN Ly b
7, WHESHSME __iter_ () fl_next__ () H¥E.

T3 A KA T R A E%ﬂm thuzﬁt(}uﬂﬂﬁzwﬂﬁdﬂ%ﬁ XA PR B EL A sel£.
index il self.data XFPSLHIAR w1 =CE 5 g 'S B R i i
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T & E BRI IRAS, M AR ASERT, EN1E 4 B8] % StopTteration. 4L
PEGS e, (750 P B8 B S 25 B ML B —RE 53«

9.10 A FTiER

L] B AR AR AT DA BRI Y RIS, IR IS e X, EANE ARG S AR 455
RARFER AT T BAn S RN Z eR BT G R L A e 2 2R b 5 B iy A s B K
HACA R, A AR ) e S 548 AT

ANGE

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

285

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

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

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

260

>>> unique_words = set (word for line in page for word in line.split())
>>> valedictorian = max((student.gpa, student.name) for student in graduates)
>>> data = 'golf'

>>> list (data[i] for i in range(len(data)-1, -1, -1))

[lf" lll’ 'O" lql]

gx
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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:\\Python310"'

>>> 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

T FH S AR A o TR B AL PR Ay TSR . RSB A FAEMETE sys B argy J@TET . B0,
PAF i ok Ay 24711847 python demo.py one two three

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

argparse BHRIE{L T —H IR BLHR A P Ay ST S 8. DUR A RIS B A S04, Il
Pz S VAN DR €

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)

WAEE T python top.py ——lines=5 alpha.txt beta.txt FEMMTBITH], ZHASE args.
lines %4 5 7 args.filenames %~ ['alpha.txt', 'beta.txt'],

104 $EHRMHEERMEFLEL

sys WA BA stdin | stdout FI stderr FJEVE. JEEXT A &S RIEEAETEHA R, BIEAE stdour 1%
HERGHAABE R EA]:

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

YL A BT VR BT sys . exit ()

10.5 FHFRE T

re BB R TFAF R AL PR ALE MR T R . TR IERCAIRAE, IR NIRRT, ity
fpT5 5

>>> 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'

80 Chapter 10. ¥RAEERE T




Python Tutorial, %45 3.10.13

2 U B D RE R, AT R IR B EATE AR 5 B AN i

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

10.6 =

math BEHUR AR GREE R IR)Z C R B 1

>>> import math

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

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

random BEHRE T U TREMLBERER T

>>> 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 BT EEBIR N EAGE T 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 i H <https://scipy.org> 4 22 AL T4 fd 15 .

10.7 B ExMjig]

B 2] 115 8 B AL R B P . R AR R B urllib . request T A URL £
R, DA smtplib T K%M

>>> 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 ('soothsayerlexample.org', 'jcaesar@example.org',

(FITaRE:)
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(£ L£50)

"""To: jcaesar@example.org
From: soothsayer(@example.org

Beware the Ides of March.

nn n)

>>> server.quit ()

(R, 8 ARBIFEEAE localhost FIZFTRMIIR 5525 . )

10.8 H HAFOAT[a]

datetime BEIERFRML T DA RIS 07 sCHRAE FOMIANIS (A28 AR SRy FUMIRI ) 339% (S BLRY
Hre A RO A BRI T A A AN R o AR ST RTINS DX A X 4R

>>> # dates are easily constructed and formatted
>>> from datetime import date

>>> now = date.today ()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("%m-%d-%y. %d %b %Y is a %A on the 2d 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 #iEELE

LB A R s i R B Sy, 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

>>> zlib.decompress (t)

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

226805979
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10.10 PEENE

— 28 Python ] F 1 A ] — PR YA [R5 ¥R AR R BE 28 1 IR JEE A 248k Python $201E 1 — ] PASZE[)
[ 55 o 4 [ A ) 0 T L

Bian, LB REM LA SR S HOTREE RG] ). timeit BbRATDAPREETRTEIZITRL
I —E ML F

>>> 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

5 timeit PPHAIKIESNMIR, profile M pstats BEHURAL T M TAER UMD B b 3 e a] 5%
S T A .

10.11 FrE =

FF A B B R A B — RO R AT A R R N R B B IR, T AR & B X 2.
doctest FEERML TN T H | T HMEEIF IR P SCRY 4758 A AR IR . 03 3 15 6
T R LGS S B )R s B SORY A AR R — R B . X3 A [ PR R DR ot SR, BB il
doctest FEEHLAfPRAC D PRI X SORY Y LS

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

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

men

return sum(values) / len(values)

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

unittest BHAMR doctest MHUIREES T, (HE SLVFAE— B SOPF g o A g il il

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" ROBILE . @ id H ALY I A Rai K I BE ] AR SF R 25X — o fAIA:

* 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 ("2d", x, grouping=True)

'1,234,567"

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

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

11.2 &R

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

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

>>> from string import Template

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

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

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

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

>>> t.substitute (d)

Traceback (most recent call last):

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

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

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

delimiter = '%'
>>> fmt = input ('Enter rename style (%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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(£ L£50)

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 £
Bt T ZA RS HAERE, WIRSRRE. FE. R Eﬂhﬁg

SR T HARRSROR, HAUNBOT HHR AN AT E— e DU B AL DRI, SR AR 55 P
LT R T AR BRI SRR B — AR, SRS queue BLBR IR K B HADLAR
WK W HRRF A Queue MRIATARRLAFMMRE, HHT T, HHE, HHlE,

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,
BB E H-OUEE 2 S A AMINE . weakret IRt T EL T DR 260125 | F AL AEIR BN 4.
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 ()

(T IUgkEE)
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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:/python310/1lib/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 BHURHL T —Ff array O xR, BRETHIR, HHEAELFERI—Z0Hs BAF S TR .
R T DR AT S R DR A B Bl 1 (SRZURS S mH" ), Tl 91 Python ) int
XEGARAHAFRERIIN R, D RIUE R ZA 16 747

>>> 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

python -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.bat

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

(XA B A< 2 34 bash shell 3 E 1. MWRARM ] esh 3% fish shell, ¥R %kl activate.csh I}
activate.fish J{i7.)

W REAUIABE R SO VR B i PR A, DA RARIETE R A B URRSE, B BORE PARE python fiy
LFTBTIR 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']
>>>

12.3 (&M pip EEE

PRI PAME ] — 24 pip IR R 2 . THIURB IR . BOIAEIL T pip $§ A\ Python Package Index
AL . VRATATEVRIT) web 3| i 2% 1 #5F Python Package Index.

pip AL T-fy4: Vinstall”, "uninstall”, "freeze” 254%, ({5 7F installing-index 355 L& F 525 ) pip XRY.)
T3] DAIE A 8 5 ) 24 FROR 228 BB AR 1) -

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

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

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

b n] B I R A FRIGER == FURAS SR 20 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

WARARE RS T XL, pip SYERBIC LA T IERIASI DA A T AR [ Y
WA S AIRIBOZ A, B T LAizfT pip install -—upgrade KFARPFETHR B HOFA

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

pip uninstall JGER— e ML FRREA R IERST IR AL .
pip show fFi/nA KA E LMfFEE:

(tutorial-env) $ pip show requests

Metadata-Version: 2.0

Q)
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Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org

Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

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

pip list RS HEIIEREE 223 i BT AR R

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

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze FHAE— MR E LR ASE, HigHEH pip install KA, —MEILYLE R
Y A FTHAE requirements. txt fEH:

pip freeze > requirements.txt
cat requirements.txt

(tutorial-env)
(tutorial-env)
1ovas==3.1.1.3

$
$

SRIG AT DAFF requirements. txt HEAZ A AT il 3V 0 I R e 1) — 32 44t . SR )5 F P ml A
install -r ZHFraLFI:

(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 AHLZEEE. F XK pip MERESRY, 72 [ installing-index $587 . 4% 5 — M H A B27E Python
WRF TR, 2% distributing-index $55 .
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cHAPTER 13

BT 7

5] L AR SRR T R 23 G i SO ) Python [ 24588 - S T8 F Python S fif bl f 1) S5 B ) . ARV 1%
ZWRH TR L
ARF A2 Python SURYEERY—ERAr . HAt SR :
* library-index:
GRAZW AT, ZFWHRME A AR Ry 2R AL, DhRE B sk (RETIT) 5%
Ko FRUER Python AATHUEL S AR % UPHINACHS . A Ui n] AREHRL Unix fR4E, @i HTTP 22 30
B, AERBENLEL, e 4TI, 5 CGLARY, MBI DABr 2 HAE ST . W aARErE S %
A AT RS Z 0] HI A I 25
* installing-index f#fE T /B 4 %55 i HAth Python % 3 4 5 AR He .
* reference-index: Python HJIFEVARMIE SCRUTEANIRE . /A T e IFE EE, (B NET A SR 5E G
B Y.
B Z Python B
* https://www.python.org: Python 2. B A SCRYFIHE ) 4 K Python AH 3¢ W 5T ) £4% «
* https://docs.python.org : {5\ Python ) SCRY .

* https://pypi.org: The Python Package Index, VPAFiHL.#ZWEFR A Cheese Shop', 27 F#k H /' [ il Python
BRI ZRT . BAREI UG LA AR, VR DATEREAL BRI DA A A B4R B & .
* hittps://code.activestate.com/recipes/langs/python/ : Python Cookbook &—/~H 4 KL RFl4E, BL

HIAEAT A F GBS o SR AEAS—F I STERIR SE7E— 4544 24 Python Cookbook (O'Reilly & Associates,
ISBN 0-596-00797-3) 45,

* https:/pyvideo.org W T oK H B A1 P 2H 2230 Python A MUY % .

* https/scipy.org : Scientific Python 3 H {0, & F T PR M TSI BRAEROREER, AR T4t AR
B, MRS JESMORIESE, VLB, St TSR — R AL

XtF45 Python AH 5C () R M AR o, T AR AT 2B M4l comp. lang. python , BEERFENIKIE
BR3¢ python-list@python.org, I AFNMEES e BB R, DI AAG B — S HU5 6 H 3h#e %45 53
—A BRABEAM T, WE (FIEE) L BUCHIIRE, PAREMRBRE. SRR S AT
https://mail.python.org/pipermail/ 43|,

TER M ZH], W5 LR LANTIIR F LA (S5 % FAQ) . # UL 5 TR Z — R S — ki i
TR A 5, BT DATT B B 1 5 e R oy 52

! “Cheese Shop” J2 Monty Python ffj— /MR : — (B K 2| WA RIE , (FICIS AL BEbRhmg , 5 SUEB UL IcA B2 .
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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,

97
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https://www.bpython-interpreter.org/

Python Tutorial, 445 3.10.13

98

Chapter 14. 3z ERX RiBF&mIEHE



cHAPTER 15

FREAR: SRR

PR BRI AR CE 2R A 2 SR8 (ki) i/ NE. 2RO, BRI /N

’0.125 ‘

ST 1/10 +2/100 + 5/1000 , [F3E, —3EHIH /N

[o-001 |

S5 02+ 0/4 + 1/8. XA/ INEEAMIFEIRIME, ME—FIE R XA 2 DA 10 A EA /MR,
S AN 2 R

A, KZB G/ NSRS SRR 2 o e/ R BHERZ BT, IR AR+
HEHPE A H AR A v SO A T B L

JA A SRR PR A L R AR S — 2. ISR 13 o AT AR EAE 2B T i — A UE

= |

o, HATUY,

’0.33 ‘

o, S,

’0.333 ‘

PABLISHE. PR TRIRIRE T 2R, BEEUKIEA ST 13, 2 E s 1/3 .

[IAERYIERE, TCIRARGE 2 MDA 2 N SR RS, 2B 0.1 #RICTERT B2 — DA 2 Sy B4
/B AEDA 2 BB OL R, 1710 @ —ANToBRAEF /N

0.0001100110011001100110011001100110011001100110011...

AR —ANPLEAETR , ARER L BES S — AU, b, #E4 REGRFZA L, 17 B0 L RE I Sl
i e NGRS, RPN B T4 8 AT ET 53 [ FEn, A REINEIR R 2 R . FE 1/10 53X
AME T, AR R A BE 3602879701896397 / 2 ** 55 PAREAT 1/10 , {HIF AR 1/10 .,

R P EA SRR BN A 22570977 7E . N0 Python W SAT EITSEHL A A7 6 1) — L (L 1 2L S
{H. FERFRVHEALH, A2 Python AL 0.1 i — BEHXF B AR HE T RERIFT B oK, K 278 LA
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK ZHGAAE AEFEE L, ik Python i1 7R 4 AR RAREE 7 B 47 54

>>> 1 / 10
0.1

ii;_%ﬁjﬂﬂ%i@hﬂ%%%%@ﬂéﬁﬂ%ﬁ% 1710 WIRSHRME., SEPR i1 2 Bl 1/10 it B R 1Y
i s

HBlBW o, A2 N E R S8 A E R & O T el gk N B B, 0.1 L 0.
10000000000000001 , 0.1000000000000000055511151231257827021181583404541015625
EHRITLTF 3602879701896397 / 2 ** 55, WMT A XL+ FEHIEHS LA M FE I LME, Hitn]
PAE R HATAT—A, A B R R AR eval (repr(x)) == x.

7E i $1 1, Python {275 5 Fl N B repr () BESEFAA 17 A KK TR DR, B o.
10000000000000001, M Python 3.1 JF4&, Python (fERZEFRS ) PIAERENS G FEIX L E R ik
FERIF LR R 0.1

TR AP O I E R AR . B2 Python YEE LR, AN RARIIGPIOHHR. IRSTERT
A SFVRBIREAE P BT SRR S PR IR DL (BRI SEIE ST CIRAS B A i e A R

Ae BaXfPZEs).
AR A, AR e S Ay B A e M s A R 7 A R R R PR A A

>>> 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"

W G T R, XA Ps BRSO R B IR NLEH S AT T ABMER Briiie

—MMEZEATRESE ) — MBS BN, BT 0.1 FFAEEIER 1710, $F=4> 0.1 fYEMAMA—2E fE
M55 0.3:

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

MH., BT 0.1 TEEER R 1/10 AR XA 0.3 W ICks /R 3/10 (E, A round () Mk
PRI A2 Y

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

BRI N TR R R LT B E A L PR {E, round () sRBGAZATDARR “HiGar A7, MifLhs
A2 SRR T AR . AR

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

TR A IEE LW B Z X RS, A 7017 WSS AE R IR FR R — 1 RS A
k. SR TS TA KA WAL E SN

IEAIR R SCRER SRS, WO ORI R E S HE AL TGP 80K ! Python 37
MIZF RS IE R R YOR TR, e R Z Bl ds LA UOF SIS HARR 89 24+53 FiH (i
PR 1 ADEEMORAL I, X KRBTSR A C 208, (EARRRSSTfF2C e B H bR, HAaR
PP IR RE 2 BRI 8 AR .
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ARSI SUR SEAFAE , (X T REZHOE RTS8 MR UL, R T R i & R R 45 51
EN NIRRT R EE R TS ER AR L5 R, str () Bl E R, X TERERESTSE
formatstrings 9 str. format () F¥EMAEHIARLE.

STFEEREH TR NNE AR, S22 #H decimal B, ZFHSEH TEESS TN M ERE
a0 v = 8

F— MR ZE R fractions BIHURML RS, ZBHSCH TR T AR ERZE (FILAreA
KR 1/3 SREIEE) .

WRARAR V7 i A P AR 24 T ffE— T NumPy £ DA S SciPy 5 H BT i i/F 2 HoAh B fige
THEHE AL, 2 <https:/scipy.org>,

Python MR 4L T —2 T H. | W DAFEARELY) #8258 — A7 S BOR B ) D B0 i #2085 Bh . filan
float.as_integer_ratio () HYESKF SEFTERN—0E0

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

T e — MBI ELAE, B AT AR R Te it B U

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JYARVAT/NEER (VA 16 JH8) SRFTRIF AL, FIRERES I ARAFTEARI TR RS
A {E:

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

RO B A 7N T 7R Y T B AR 1 e T (L

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

W PR, R TEBRERA ((FETEK) B9 Python BAEKU(E, PAKS SCRAAAFIAR
XM EAE S (B4 Java A1 C99) Az i

F—NE AR THZ math. fsum () B, EF BT RDKAESBEF R R L. ©aEBUER Rz
;%ﬁﬁ?@ﬂﬁ EEREE BRI X AT MR I HL AR RS B HE ARSI B, (AR IR A S TR B RE RS 4 5 B
A GOEE R

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

False

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

15.1 RRMEEEIR

A/NIAFEARE0.17 BB T, HULIUR T DASEAESE FR SRS DL A RS B AT . BUE AT f 2 C B AR 3
& IR AR

FoR AR R (SR ASH) HHER MR (DA 2 B R KRR
P IR . 2 A4 Python (3% Perl, C. C#+. Java. Fortran DABFE LMD ) SHA
22 SRR TR RO RO T3 A

N ASXEE? 1710 2 Teyh bl MBS B3R . Hal (2000 47 11 1) JLPBr A (] IEEE-754 3%
R FARERIHLAR A S LT BT R 58 F- G#8&F Python i 5Bk 14 TEEE-754  “UURGJREIRA” . 754 T
FEEF AL 53 AL, PULAERARY, T SENE 0.1 HeAf oy A J72%*N JE X RERm i e el 7>
B, Hob J ORI 53 AT RIALI R FOER

15.1. XRHEIR 101
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’1 / 10 ~= J / (2%*N) ‘
A
’J ~= 2%*N / 10 ‘

FEHMT J U 53 AL (Bl >= 2x*52{H < 2%%53), N Wyif{HN 56:

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

WALE UL, 56 EME—f N fHAES J 18 4FA 53 i, IXAE J Ml Rt 2 & ad & AR T:

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

AT REGE 10 A9, fefEaln (M T P 5 AR A

>>> g+l
7205759403792794

RFETE 754 RO EET 1/10 B fEUr U(EA:

’7205759403792794 / 2 ** 56 ‘

ORI RERRER DA S5 5 NECA:

’3602879701896397 / 2 ** 55 ‘

WHEEH TR T B/, XAEERLE LI 17105 WERRATEA R L&A, MRS/ NT
1710, HICIS WA EERA L2 ##ay 1/10!

I EKIEA S “HE” 1100 ELhE 2wt L Bag/ NG, B RrREk B ietd: 754 XU B
I AUME:

>>> 0.1 * 2 ** 55
3602879701896397.0

WERFATRFI%/ NEERDA 104455, FATRT DAE B EH o 55 AR+ BEhIE

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

X B R B AR T AL BB R 25 3 I EE 0.1000000000000000055511151231257827021181583404541015625
WEiIEE (AIEKRIHRA Python) #IA S B/RXASSEREM T HEHIEUE, R a5 R Ah 17 A8
=

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions fll decimal B ST TR E A )

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

>>> Fraction.from_float (0.1)
Fraction (3602879701896397, 36028797018963968)

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

(N 4kZE)
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2 ko)
>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")
>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
15.1. RRHHEIR 103
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cHAPTER 16

Bt X%

16.1 TEHER

16.1.1 SHiRAMEE

LR EAR RIS, fRREAS S FT ENERAE EAAR I . EZ HARCT, KR8] B S 3RAF, AR AN
K E S, EFTERREIZ G, RS AVIEEMBEHUIRGSHEE R . (F: XA EF X AR A e
$i try AP E LM except TR RH ) AU IRETLAMEGT, SFBREFAERRES
B, AR R G e R AR . A A RS B A S ARREAS R T A AR IE
e R SRR R

Wi FAF (B# N Control-C 8 Delete ) #A B ol B /RAF S BUH B AR 1] L3 RATF 18
PATA 2B EEA WIS &K KeyboardInterrupt {4, FIPAH try igabs,

16.1.2 T[H1TAY Python A
1 BSD 452% Unix £4¢ [, Python JHIAT] DM shell A —#F HHEIAT, WATES AT

’#l/usr/bin/env python3.5 ‘

(BRSO T H P PATH ) BRIk, JER SO E I S0 T, # ! DU SCH I BTN F4F . 1
S |7 PA Unix FERAATE5 R ("\n') 458, TAELA Windows ('\r\n') 4745
W, “HOVFAR, sSCEU “BEFAF, 4, 78 Python AURIERTTHIA.

AT DA chmod iy 4 S AR A T A TR AR

$ chmod +x myscript.py

£ Windows R b, A “nIHATHI" BUARE. Python 2T A BN . py U python. exe
KHf, XFEXLH; Python SUIARR S/ HAE R AAIZAT . M ATDAUZ pyw , TEXFMEIT, 2B
B S 1

! GNU Readline i [ 55 ] B8 £ B 115X R
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16.1.3 X ERXBaNH

WIRPASE HALEE A Python B, S0 BB A BAE RS S ARERR IS, MRRESR e T LA T SE B i i
A, RIETETFAS B GRS o 50T Ul RF 44 2 PYTHONSTARTUP [ FREEAS RS N A0 5 Bl i
ST SO 44 K SR . X FEABLT Unix shell 1) .profile YjfE.

Python FUAERC TEHANT, oA AU K, TR SR A SULAE /dev, oy B IEIIZ T
Python fHIAS 1) SCPEZ B (5 2 SO Z IR — D2 B2 0h ) o XA S5 2 B 5 2 L W v 44 25
[B], BTAE @ Lk T AR T AFE R BT B o] DA SO P B R R AT sys . pst
Ml sys.ps2,

QAR AR A S AT B FoP S NN R B SO, W DAFE E SO & R R B SCE T R E S 1 os.
path.isfile('.pythonrc.py'): exec (open ('.pythonrc.py') .read()) XA, WE
BAERA S8 SCr, M2 B A v S R T B -

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))

B SR A TR RIS R, A RTINS L calls — 47, MU, AE T2k
AR FIR— B S O 2 WA B 2 R

7 & Wparameter REFZEH , H ST ZHGESHIXAAL 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 & LW REARAMLL, RRZAAFET BEMEE vield Kb A4 —RFIATLE async for
(2N U AN =S
WARTE 2 48 b AR e R, (BAERL LU I NPT BE2 48 7 £ A%
FERERE S, PR DA

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
SR AR RS E B R A yield Fiksl.

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[ KU R W E async for i A) gk H 09 X 5. 26 0 & B W
__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 -- JEY: SCHCE| N RPME, EHE SIS LB ARG . 200, WS 0 BF
JEM a MW PAR o.a k5 HE.

SRR AL, HEETE SUU identifiers OB B A — X ARt R T DAY, (10108 )
setattr (). WRERRIERGH A A2kt A, TG getattr () RAIR.
awaitable -- \[25FFX R BB await FIRX P MHIXS SR . WA coroutine B2 A __await_ () J5

EHXT. 20, PEP 492,

BDFL “Z& 5 {-2Eph#E" MIE X455, W) Guido van Rossum, Python )i .

binary file -- —3FHISCIE file object REMG LS F 7 Kb o “HERISCHR B R A BRI (Teb,
"wb' or 'rb+") FTHH M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
Fl gzip.GzipFile fJSLH,

7S Wiext file T RAEBTES str WRIYSTIR S

borrowed reference -- fff A 5|/l 7£ Python [¥) C APL H, fEHGIH 235 —Mx L5 M, iz 240
HAFAZGI . WX R BN B AS B — B F8 . Bilan, Bk mliiess T AR X 4 1
55— strong reference 55 E o

HEFFAEborrowed reference ' Py_INCREF () PARFHFbGESR Kystrong reference, AR 24104
TEEAEBE AL NG — A Z Al R . Py_NewRef () BRECT AR R B — B i strong

reference,

bytes-like object -- ‘FYix 4 & 1% bufferobjects H H. f8 T ) C-contiguous ZZ M )3T %, X350 A
bytes. bytearray fll array.array %%, WARIFLZEE memoryview X, FHEIE
AIFEZ b BRI E PR XSG SR . PRAF N R SO A Sl i B KRS
FELCEAE R BRSO . XFION RAE SR PR AT AT R . ARG ppokt
ZHBIf1FE bytearray PAJ bytearray [ memoryview. HABEMEER —#EHIEERAEHT A
AP ¢ FEFAEATE): SRR 0BT bytes DL bytes K4AY memoryview.

9

%
?‘,ﬁ

SR E. WERFEHE

o
T
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bytecode -- {5ty Python J5{URS 2741 74785, HJl CPython fi# Rk o171 Python A2 )7 1) P AUAD .
FHMIERGAAAE pyc S, X “UCRAT IR — SCPFRPE BE SR (AT A 2000 I8 58 24 15
TR ) o XA T AE E B AT T R AT LSS B ) virual machine 2 Lo 5 RN
Python FEIIAL_ LR 7S A—Ed@ ], A -—ERELEA ] Python A A% .

TR FIFRATLAE dis BLRE) SRR &R

callable -- Wl PJIIREER AT A G nl ABAT TR s R &, AT REME i — 4S8 (B Wargument),
B PA R Tk

callable (argumentl, argument2, ...)

function, BRI JEF|method &5, WIET MM R . LI T _call () JEMFEMEHIHET
CIR)EROE

callback -- [ —AME RS04 A DA PATE A K 5 5~ B 209t FH B 1 (51 R e 4
cass FHRAIE FH FE OGS E N, ZE S A8 AR A S B A TR E IR i E o
class variable -- QR348 40 eI g AR &, I HAUSRAE SR )29 B (M @ FE 20 326 B 20 .

coercion -- BRI 7o S AH R R B S B BB, — PP 2R AL SE ) B Ut e 4k o4y g —Fh
B, BI4N, int (3.15) JERFIRPE AR RS 3, HTE 3+4.5 1, SRR (—
& int, —A~i2 float) , PHF LA AR ZEBUA BB, BRI K TypeError. QI EA
RV, )7 UG TR AT A S H0H— AR 2R R, BINZE S, £loat (3) +4.5 T
ANE 3+4.5,

complex number -- 535 X ELHARGIN YRR, o B B B R R N — A S — A R A
HERCRFERCAE (-1 BOFITAR) BOSEAid, W RSl 1, FETRH 5 j. Python N
TREZRI IS, R TARAARICTT R A —4 3 A%, fli0 3+15. WERFEE math B
PR SR A RURAS, i cmath, REEIMEZ— A B S R Rr . WRARRGE
A, BWENEILT- A,

context manager -- | F SCFBISS 7E with (A, #idE X __enter_ () fl _exit__ () HiE
KA FRBARSHINT S, 20 PEP 343,

context variable -- |- F 30 —FRIEIL I E M LR SCT ARA AR FEIPMER A . X BT LR R
AP NPT LA AR EE. Ak, PRI SCEERE, — M HIT&fEh T aes
HZAEF3, mE R RN R RN & RS A& B . 20 contextvars,

contiguous -- ¥E8: —MNEIPUIRZE C i& 425 Fortran i s PN MR IELEN) . 4G i /2 C Al Fortran
LN . YR, IrA 2 B U ATE AP LA S HESY RIS IR s e =5 DY
TEL Y C-IES R, 3 NAFHHEHER I 5 — R 5 115 11 2% H Il B e bl . {H 2 HE Fortran
SR N S —RT ER

coroutine -- Ppf tHREE THIRENE ML, FHIRERT ATERS— St ATFAE S — AR . PN AT DA
FEHFZ AR S B BERKE .. BA1E asyne def iHARSEHL. S 1L PEP 492,

coroutine function -- PpFEFAEL IR [B]—coroutine RS TIMEREAE T asyne def i5A)KE X,
FA[REML S await, async for il async with X4F, XEEEH PEP 492 5] A1,

CPython Python gf£i5 FHME LB, FE python.org b7, "CPython” —ii] | T-7E 0 ZEHRF I SE L5 L
{52 450 1 Jython B IronPython FH X 51

decorator -- ZEUREY R ME RN — A REEI AL, EHE M ewrapper AL AR TRECL . 2E1M
PRI LA 35 classmethod () Fl staticmethod ().

AR U IR, DU A eR B0 SR S R Se 45

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):
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E#E‘J%ﬁiﬁiﬁﬂ%?%? HIEF R AR I o A A R TR P2 0L e BI0E RN 2858 LAY SC

descriptor -- §liid2y TfTEX T _get_ (),__set__ () B __delete_ () HIEHXS. H—1K)E
PENREAZRET, ERRPRIS EIT ST B AR & . MERT, H a.b KARI &E
SR — A B TR a ZRF IR B A FR R b BTG, (HANSE b 22— MRS, WS XY,
FIFIRAS T . BRARF IR SR IO 2 IR JZ IR B Python [ ¢4, TRAX &1 2 BB FIE RO RL A
HUAERRE. k. B, VR, BSTEASHEBRN G &4,

A KRB IIRNE Z (5, S descriptors B i i hi e«

dictionary -- ‘yJiL —ANSCHEAL, HA TR AR R AH B ME . BT DURAE(THA __hash__ () Al
_eq__ () HEHINIS . I Perl &5 FPFHRN hash,

dictionary comprehension -- “plLifi: 35X Ab A>T SR ARG Y BT A B0 A3 oT B I IR B G R L —
FEEEY, results = {n: n ** 2 for n in range (10) } FFE W — P HEn F{Hn ~*
2 B B i, 2= I, comprehensions.,

dictionary view -- ‘FHLHK] M dict.keys (), dict.values () fl dict.items () iR BIHIXTERIEFR N
FHAE . BN TFIFEEH O —DNEISHE, XERE L FHRSER, EESHHN A, 2
FF AL B R 4 HIERY S 3R, AT 1ist (dictview) . 2, dict-views.

docstring -- SRS FRFH {1028, RBEBLER Z ISR — AU B A 8 I EAEUS AT
P2, (HSPRERTRBIF A BPESR . B __doc__ @Mk . T eEn i
TSN, DR X R AT TBOSCR F BEor E

duck-typing -- 18718 F5—Fh g KUbE , BIFAREE R R BB w2/ A B D, m
R EER PSR EEUENE (BRGNS T, MERRSEN T, s e T.”) hT
SRR T AR E R A, BT R AR ] I fe i 2 SRR T R . Mg -2 H 00 i )
type () B isinstance () fill. ((HEAERRG-F2An] DAGE A 40 208 & Vb 7e. ) MIEAESR
Ml hasattr () fs/2EAFP 4hft.

EAFP KRG HCRVFATER S B9ESCHiE . X Fh Python # F US4 5 WUk 23 (B e i s 1 B 5l J A7
TE, AR E B R AR SR o KRR RT3 pRt WA TR RS i 2 K s ] try Fll except 184]. T
HARXF A NZ Bl LBYL WA, & UL T C 12 HAthiE 5 .

expression -- A A T PUK HFEAMEANIBERIC. Ha)igul, —PNERBRER T ENFEE. 4
R BT EEASEREOR LR, EAREAH SR —ME. S HMESAE, IFE
Fr ﬁij@if@ﬁ%ﬁ%%{iﬁﬁo ISAEARRER I E R X Wy statement, HIIN while, WREHZ)E T1EH
M AEFE R

extension module -- §JEH DA C 5 C++ i B, {# ] Python ) C API 3R 518 F %0 AL AR
T2 H .

f-string -- f- P45 A £ B0 P BTN FAF R FRMDEE RO AR B Ag bR A
HH 5. 20 PEP 498,

file object -- SCPEXF S X AN AL ) SCH APT DA R 23ISR (A read () 3k write () XFE
WIT7YE) o ARMEIHANE T A, SCHRTS T DAL BN B SERE A S0 rF, W HAM B AE, s x)
Eiﬂ?%é@iﬁ W) (FanbRER A . ARG IX . BT, BFiES%). SRRy Xt
;ECX%— E‘ ‘/‘/ﬁo
2 AT RSB SCPE 4 SRR = 2 S, e = A DL A, B T
SCBHE Lo BUHf. QIHECHERE R ML SR open () B

file-like object -- SLPERXM G file object W lR] Xid].

filesystem encoding and error handler -- 01k R4 s R SR PN Python 3£ M -1/ R S iR 15
e 1 B SR Unicode TG Ly AL IR A .
S R G AR T AR A A ARIIE RE AU ARG A BEAE 128 DA BT Ed . AR S R G gmt s X 0
EREAEILARIE, W) AP s RES 5| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE T ¥k

AREOCCIT R GE 2 i 5 B AL PRI -
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filesystem encoding and error handler JZ4F Python JE 8/ E T PyConfig_Read () HRECRALER: i
Z:F] PyConfig ) filesystem_encoding fil filesystem_errors .

F 2 Wlocale encoding
finder -- 4R 2y —Fh S22l A gl ALK loader FIXTS

M Python 3.3 EAFFE WA BUN B A% T4 125X % il sys.meta_path ], PAKpath eniry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 1 PEP 451,

floor division -- [n] F VBRI ) & A B i F BB BE YR . BB E A2 /o B
fn, FirX 11 /7 AWITESRE 2, M52 A RIS EIER RN 2.75 . §E (-11)
// 4 SR -3 PSR -2.75 @ TR ASEISE R . W PEP 238 .

function -- s8R AR R IREEAME R — 25 A o i 0] PAR HAR AZA S A S A HAE BRI T
R E o 59 Wparameter, method F1 function 287,

function annotation -- FREChRTE B4 2R B 2 80 MIE ) annotation
PREPR I TR 242 BIan DA R BRI Z A int SEOF R E—4 int {4:

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

PR AR VB I AR UL function —5 .
Z Wvariable annotation Fl PEP 484, ik 7 HLIfE. 73752 Y annotations-howto DA T {4 f1I #
) Fre fE S ek o

_ future__ future 75/4), from _ future_ import <feature> I§/R 4 iFas i F ¥-1E K ) Python
RATH BCAARE B AIE ORI Y Hi AR . _ future_ MEHSCRYICSE T W RERY feature Y
o 3 FA SIS HASBRAE, VR DAE BRI R A ] P8 e O A BB S R AR E
5 (5E8) TEATEECHERIA:

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

garbage collection -- S Il REHCAFEGGE A B A7 25 ()Y 1 R . Python 25 5 [ VRO — A~ REAE AL
TFNFT R OGERS | FH A A PRI IS AR R A TR Il o T DA g AR R il 5 [l i3 -
generator -- EIRZT 1R [1]— A generator iterator B PREL. EREARMBEERLL, AFGAET HUE yield
FIR A ASE A — RIVE LY for-THEAE T BUZ M next () BREE—HKIL.
T H AR AR R, (AR LT AT AERE I £ R B A RS . WIARFEIFR RS REE L, 1§
(S SR DABE SR S
generator iterator -- 7} 2 EIREY generator R AN AT S
B4 yield 2R AR, LAY A EIIPRS (EHERFARAHEER wy 154). 4% £
R RBWEI, EoNETFAEARS AT (X5 R AR AHTIT 4 040 s B HIAR K)o
generator expression -- /R a5 #E R R[] — IR FIEI . ERBARARMBGEE LR A A 5E L
TAEAS R B for TA), DA DANER) 1f TA). VAR GRS NINZ R EE
—RJIIAE:

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

generic function -- jZ RIpR % AN [F] 9 S 2L SC B [ #1111 224 R BT ALY R 2. AE TR IR & el R 5
SRR AN R R o WA~ S B

i 2 Wsingle dispatch RiEFRS<H . functools.singledispatch () HMizeA & PEP 443,
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3

generic type -- {2 W[ 4{bHnpe; HN 1ist B dict KR AR TR 2T FLZAf.
WEAS N Z A4 R . PEP 483, PEP 484, PEP 585 fill typing Kitk.
GIL 2 lglobal interpreter lock

global interpreter lock -- 2y BEZY BT CPython fFRERR TR B —FOHLI], &R PR Al — i 2 A — 42
FELEINAT Python byrecode, MALHITE T BEEXT SRR ((14E dict SGEEBNERA) HXIF LU
ke 4xfifk T CPython SEBi. Z B MPRE SR IN B (I RE S 2 LRSI TS (8, AR D240
PETAEZ A PRES BT

A, SR E P B =07 PR T R AR SRS BT R TE ATV SR 2R 55 0 Hs 4 e A B RR
GIL. BtAh, fEHAT VO #Emth B2 2R GIL.

Bl —A (PAERSAURLED RS S8 ) A R RIS M RIRS R, o e
RGP A A PR A AR DL N PR BE o R S IR R R R R R B AR A AR, AT
MELAZES

hash-based pyc -- J& WAy I¥) pye (XY Y SC A (4 WG (B0 T FE 355 18 0B TR R ff o A s v i 10
S 2, pyc-invalidation.

hashable -- n[Wy 7y — N3 G2 e A (0 R AE AR dy N6 R B8, i pcl a4 (BERE A
__hash__ () Jiik), FFAIDARIFLMXS RIEFT I (ETRERA _ea O K)o AIIGAXGR AL
W EA AR TR R A (L LA S 2R A A ]

T A QA X GRS A1 SR AR B IR A BT, PR Ak S Bl 2 A A PRS0 s A fE

KZH Python R R4S P B X R A TG A ) s AR Z5gs (Blans Rel 7o) #ARTAA: AN
AlARZR R (BIANTCALAI frozenset) (4 BEATKICE I NG AR AIBA T . P2 SRS
MG BRI T TRAR . EAERERE—EAME (BRAERSHCR), BN Er A e
FEM id ().

IDLE Python [{) 4 T & 524> BRI idle S Python ARl 2 AT P 1) BEAS o A AR AR AR R0

immutable -- AR[EXR HAREEEAXIG . ARG FAFER AT, XN AN RERY
A o ARAAITAFAE— AR FRIE, WA BTEFT X SR . EATHE T 20 B A (E A Ly 3
TERL, BN/ S b i o

import path -- S AWt HZAME (B4 248 ) AR, SPREBpath based finder il R,
SAH. AN, AEREFKH sys.path, (XK ERUEATEER A LHEH
__path__ J@fk.

importing -- ‘F A 4— M) Python AU AES 75— S Python AURS B 6 AL 72
importer -- A ZY AR MBRIIEIRT G WX RIEET finder g T loader

interactive -- 22 . Python iy — P H AR, RIRAT DATERRREAR S /77 ot ATE ARk, SERp
PATHERELR . AFAWSEIHE) python fyd (HHT DAEARI T ST HLIT 46 3 B b e A0
PSRBT ) o FEM LU B R BB A S i MR A O NSRRI (FICA M help (x) ).

interpreted -- i FE%! Python —RMEREALET, SZMIXARHIFALET, SR I DO d T3y
b G e A A T 2 AT TSR] o T R WR G YR SO T DA BB AT T A b 2 S 38 T R T SO i
1o RPRE IR T 0w B A R A A RO A AR R ), HR AR PR g, &

Dinteractive,
L

interpreter shutdown -- fRREZTCPH 44 BRI, Python MERERR-FAUE A —MEIRIZITI BT 22 B
BOTH 2 REHEIR, BB Tl BN TG 55 . BIE R Z WM A DI S o XA
SE ST sl 5 L R A ARG AT . RS PIB BET I AU T RE a8 B 45 Fh s, DRI R
B PHRC A TR R (F R BT R s LS5 ) -

fRREAR S 2R I ERE A __main_ AUHREHTIE T IA C 58 AT -

iterable -~ WIRRIR AEGH IR o R BUTRORE S . PR G0 B T ELIE DA RIS (BIA 14 st
str Al tuple) DARHSEARF AP dict, A % MURE T _iter_ () Jikst2sis
T2 ENE __getitem () HEMAERE B E XA

AR T for PEFRLA K2 HAb T Z—DFFIRHTT (2ip O L map () ...)o 24— ]
BRXIRVEASHAL RN ERE iter O B, BLBREHZXRHEN S XA AEREHTXME
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EAR MRy TR PTEAR RN, REEATERMN itter O Bl A QAR ALERTE
For IR H ST, U IR o445 i SRR (1L 28. 5
Witerator ., sequence VA Jtgenerator,

iterator - R MR AEHBUEION S, TARMBERIMN _next__ O ik (RLELAN
BHH next () FFBARIH . M8 BRI IS % StopTterat ion 5. Bl
BHER ST Z PR BIETC R, KEFHHE _ next_ () HEHRSHIRG| A StopIteration
St . IR UAHA __iter_ () FEMRRENZERISIN R EH S, BIE S0 e e ik
Xt T T LM AT A GOE MR . — A BRSNS AR 2 2 K A P 2k
T AIE . At (Fan List) FERERRMEAL A iter () BMEECRTE for TRERH T B IR
KA A AERAE I DL T AR 12 15 A 0 22 [T 7 2 i 2k AU R A R i [
—IEREN G, HHAERRRE S A .
W25 B &R typeiter,
CPython SBi41i: CPython WA SN kM E L __iter () MZEK.

key function -- BEF% 1 o B EOPR R B R A, 2 BB A% R 0] T HE Y BOHEGL (A Y TR S B4,
locale.strxfrm () AJ A M —MFEHEE XIHE T 20 1 HE 7 i .
Python W 17 2 T B fuir A A s EIOR ¥ e Z M HE 80 4 =0 Hd AdE min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
J itertools.groupby ().

AR 2 M. B, str.lower () JEn] ARIVEZME K /NG HEF R 55
b, HERRAI AT AT 1ambda Fikz ORI, #ilU0 lambda r: (r([0], r[2]).fH operator
R T =AM R B 25 . attrgetter (). itemgetter () flmethodcaller (). iEAH
AARTHE 15 PAZREA RN 4 pR B s 191

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 “Jofif JGBkER” W35 . XU S KRS AR TR A sl 4k 2 i e s A mi e 2 5
PRS- 5 EAFP Jy SR IO L, AR RUR KT 1 £ 1A

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 -- if% 75 X4k X 7F Unix [, B & LC_CTYPE i 5 DI i i 4% =X, & vl LA i
locale.setlocale(locale.LC_CTYPE, new_locale) ﬂéﬁﬁo

T£ Windows |, ‘B4 ANSI AT (Fil: cp1252).
locale.getpreferredencoding (False) R #{ i EFHREUES Xinigmidag .
Python {§i [f] filesystem encoding and error handler 1i Unicode 31444 FN75 H8 SC{ 44 2 (A b 764

list Python P E [)—Fsequence, BSR4 MFNFE, (HHE AT HAE S gl m AR s 53¢, R T
TR RIS R O(1).

list comprehension -- BIAHESEA LT 51 1 FA7 S 5 762 45 1 45 SR AU P B
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] RF4EL—
A~ 0 2 255 FEHE N oS BEREEOS AR (0x.) BYFIR. H 1 A2 ATEERY, A4 gl
range (256) WA TCERI AT,

loader -- LSS 05T BN F . BUHE X4 K Lload_module () K. fIER R b —
A finder 128 . FEES I PEP 302, XfT-abstract base class W] 2 JI, importlib.abc.Loader,

magic method -- AR Jj ik special method §)AEIEZ[F] LiA]

mapping -- Wit —Fp SRR R B E R OIF L T Mapping 3 MutableMapping 5 5 28 i i B
HHERIBERIT SR, R H T35 dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,
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meta path finder -- JLEAF AL sys.meta_path WY R FTIR A finder. TCRKAR A KA Spath entry
finders FEAERFRIAFF AL -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass -- JUJ& —Fp ] T RIS, 2w ARy RPMMERY| R, oRnTTE2 Lk =1
SHOTRIBA N IS . A T X B I AR E S AR TR AL — N BRIASE B . Python (W45 2 AbTET
Al PAGIEE B SOt . KA H FOKIEATT 2ax A TH, (HYFRE B, o nT HAtam K fe e
PRI EACHH TIC B HAE . WMLt IRERT S A8 SCHlpel, DAk
HAbVF 2455 .
27 E 2 I metaclasses

method -- Jjik TEIEPHE W REL. WIERERIZ R LB — AN @R A, iR 3R x4
Ve WS — A argument GRE R4 N self). &l function fnested scope.

method resolution order -- J5j LM 5 3 AEATT I it i 62 1 0 b i 48 2R A R B 28 T FH B9 S JE o
WAA Python 2.3 JryAfATINNY T HEE 2.3 BGE Python #4248 BT FHAH S B YA IS -

module %}5: )2 Python fCAS AT —FPZH 2N . AABTEELAG ST Yy 44 25 18], A2 /T 5 Python X142,
W]l i importing BAERENZL 3 Python Hr

5 Wpackage

module spec -- BERLAEE —>fiv 44 25 (6], HoP s T R A X S AMFE. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: lLmethod resolution order
mutable -- WEXF G FIAERSRATDATER id () PRFRREIERTOL T BUEHIBE. 532 Wimmutable.,

named tuple -- #5084l ARify “HAITH” W TR0 AT, HHHEBRIRGTREREH N4
PRIBHER T B EE  SXARA 2 B 230 m] e A AR

ALENERRETHALITH, {04 time. localtime () Flos.stat () WIRIAHH. H—1HlT =

sys.float_info:

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

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

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

True

HLEAATCALR N ERR (Bl BT sl 1) o thsh, A& ITdle il w2 E UM tuple 4%
I AR B T Aok A . X RA AT THE, siF M 1) % collections.
namedtuple () @&, J5—MIrsGL LU IN—LF TSN B R ST A s k-

namespace -- iy 443 4 25 [BEAFCAE R . v 25 [0 Jail . 2R NER, 86 X2 IiRE
AN (FEHEZ N ). 4% 25 R LB 14 0h 58 K SCRpsibifb . 4N, Bi%builtins. open
5 os.open () Wil B 12 2SR XA A 44 25 () o B A A5 S BRI pRESOR T Bl
el T 4. B, random.seed () B itertools.islice () XFPEEIHH T IX
YRR random 5 itertools Bl HISLENAY

namespace package -- iy $ 53[0 {0 PEP 420 5[ Af)—Fp U AE TR A 8 ipackage, fir44 23]t n]
PABA LR Ry, gk I Sregular package N[A, M ENTEA _init__.py fF.

SR Wmodule .,

nested scope -- iR EFEHIR 75—~ SGEE NG A RARES . BN, TE5)— B e R s 0T DA
S B RS R TR AR RO 5 | A RO X IR ETC . R B S IR T A
WZERE. U, SRS WERT2R64 2 0. @il nonlocal XTI AFE
ASNZAE I

new-style class -- Fr\R X T H §i 90 T A KA 20 2RI X IHFRIE. 76 5561 Python Hi A<
Hr, R BN E BB S /1) Python il iy o8 RIEAEME, HIA0 __slots . #BFF. FHAEJEPE.
__getattribute_ (). EHEMEFSHES.
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object -- X5 AT ARG (JEMESE) PALTE AT (k) B%dE. object H2 LA new-style class

e U2 H 24
£ — A B TR e ok B S 604 ALY Python module, MIEAR L, M2 EA _ path JRMERY
Python f5iH,

%2 W regular package Flnamespace package.

parameter -- JE% funcrion (B(J7k) & HPHIGA SR, A ERET AR I —A>argument  (BAEH
BRFILE, 21M%%). FLfES:

* positional-or-keyword: B BT, F5E— T DAMER AL F 520 A AT DA 5 42 -4k
BARSES . FREARES KA, BIANHR foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {UFR{OZE, F8E—HAEMEL A EL AR SE. (WROIEIES Al e R H0E
XHIEBINRAFENZIFEE—A / FHREL, BTN posonlyl Hl posonly2:

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

o keyword-only: {{fRXKHET, F8&— D HAGHM XL ANSE. (R AT Sl TE
PRECE LB S AN F R & AT AN B S AL MBS 2 i1 * ke X,
BN R kw_onlyl F1 kw_only2:

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

* var-positional: WIAZ(E, € AT AR — MERECR R CCE S B TS (e A
BZEHEZMMESHZ ). BMESWEETEES SRS = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHEF, H55E A DMRIUE R R BT SH (e HAES C 2 im0 K
BYSHIG) . BMESEEIETES AR ~* KE X, Bl LHE kvargs.

TEZ: 0] DA B4 28 AT I S50, AT DR R L8 nT BE S 40048 BRAE -
2 Wargument RIEFEFKH . ZHEESHX B FRE ILAE, inspect .Parameter 24, function
“SDLJ% PEP 362.
path entry -- B A 11 import path " E— BN E, S 8path based finder |l KA IR B AR,
path entry finder -- $§4E A NALRES T — 0T X 2 | sys.path_hooks (Bfipath eniry hook) 1% |9
() finder , WA G REIE S path entry € B
1§2%F importlib.abc.PathEntryFinder DA TR A BRI SCILAI S 1 .

path entry hook -- J&4E A V81 —Fp a8 XS, 6 R0 Qe & 345 F e parh entry W R BLH 1 500 g
% (fi [l sys.path_hook ¥ FER[E]—" path entry finder.

path based finder -- 3£ T ¥AERGAL RS ZROAR—Fh T34 2 & 3855, AIFE—import paith WP FRAR L,

path-like object -- JFEH X4 0 F DU RGE LIS . ALK R TR P FRBEN str
% bytes W4, B PALE AL T os.PathLike Ml f*t 4., — 4% #F os.PathLike
XIS AEE T os. fspath () RN str 80H bytes BRI RFE IR os.
fsdecode () fll os.fsencode () A5 HIHRIALRIAT str B bytes KRMPLER . HXTZ2E
i PEP 519 5| A,

PEP “Python 451 HYH A4S . —> PEP S& Bttt SCi, K m Python #h IXERALE A, SH
PR/~ Python {3 Bt % HLHE B sl R385, PEP I 2445 (IS 10 10 57 A JUAR 1T B2 080 ek ) B L 33
HH
PEP WA VR HE T S v s e DO 190 80 S B3t DA S R o 23 Ain A Python f 351 e3¢
9 5 SR EENLE . PEP fIVEE A TATAEAL X B R, I RS [R5 W 30 A SRy .
%10, PEP 1,
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portion - {4y LA 4 25 (B R A H SN SCEE S (WATREAAICT —A> zip SCE) . Bk X
T, PEP 420,

positional argument -- i & %5 2 Wargument.

provisional API -- #5¢ AP1 3¢ API 2 $5450A R HERRTE AR IE 2 Y 1] 5 A28 1 PRALE 2 AN I ) S 2 11
RIS DA F A ST HRUCE, (HASZHARIC R &, ol m] RETERZ LI A 1 5 A AL B
TN AT R AR (LRI D) . WAEBOF A X BEREIET - AUE AP N
N RIS FEE ) ™ E BL A P G B 90 A B AT BE S ik AL
B2 X E APTSRUL, 15 AR RSB Wil “ SRR T 587 — A A I
R R AT RE e SR B —Fh ) 5 A T R T 5%

AL B AR SR VEARE PERF A BT B, N 2= TR0 MR KIS RIS T . RS L PEP
411,
provisional package -- [ ¢ {0, £ Il provisional API,

Python 3000 Python 3.x AR MMERR (X4 FHERAS 3 I &AM IR EE T R S B 1) A
A4S “Py3k”,

Pythonic $5—™ELal — BEAURD S 25206 1 Python 1555 S JH 00 KURS FIBES: 1 AS 2 ) i 5
AR SR SE BT . BN, Python [y J A2 £or IEAIHRER Ak P — A m] e AU SR
WP TCR . W2 HAE F B XRS5, IR 2428 Python B AT I & e 668 ] — N7t
Huds:

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

TR I B 157 5 B Pythonic ({77 5 k& X FERY:

for piece in food:
print (piece)

qualified name -- g #8% — DMPASS R AR, ToR MBI 4 J5 1 H 3 it e SO HEA- 286
PREREL YRR “BEARY, MO LWL PEP 3155, T 2R ERIZS, BRE AP SX 524 F5—
2

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

>>> C.__qualname_

ICI

>>> C.D.__qualname___
'C.D'

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

MR TS A, B IR G AR BRI AR5 A PR B A AR, S A Y
24, N email .mime.text:

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

reference count -- 5 PH8 XIRFEXT RGN . 24— DXRIG IR TR, I BTt
BRI 51T Python AU K ULE F & AR UL, (HEZCPython SEHA— A KEEICEK. sys
BPE LT —A> getrefcount () AL, FERF 5L RTIR A E AR IR X G005 T4

regular package -- AL (LG8 Wpackage, BITNELEH—4 __init_ .py U HE.
%52 Wnamespace package.
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__slots__ —FEAEZ P ERAGEE I, 3 990 50 75 BH S J 1 S R G AL [ S R AT A A . BRI R
IR HmAT, ARG AEY, i RAREAE DRG0 T R, 5 QAR AE A7 10 B 2
., HHE AP RS,

sequence —fiiterable, T _ getitem () FRERTIERA SR MR CE I, I
FESLT—NREFHIRKEER) __len_ () H¥E. WERFFIEAA 1list, str, tuple fll bytes,
WEER dict ¥ H _ getitem () Ml __len_ (), EEH/HBETHSMIETN, HAE
P B AT B i immutable T JEEEER

collections.abc.Sequence IR HLKENT—TEEEWED, BYfE __getitem_ ()
_len_ () ZAXESINT count (), index (), _ _contains__ () #l __reversed_ (). L
I e R R AT register () SR

set comprehension -- A4S R AP — AW EA XS T A SR TR IR M 5 R E SR —F SR
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} B NFEHERE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- Y5y —Fhgeneric function 73JRIL, HELHEET BASHIZEROREREN .

Stice -~ Vi 5 5685 T 55 sequence 10— ARG, B P RUB R B T ARARICR QIR 72 (1 o
BN LAE S RIS, Bl variable_name[1:3:5]1. FH55 (FAR) ARicte N
slice X%,

special method - §§7kJyik —Fhili Python KK VI )7 35, JIARFREA T e B 10T 5
o XFINRMIATRRE AT RIZ . FRIR AR SRS I specialnames .

statement -- ifif) HAERRTE (— MU B WAL, — BRI DUE—Dexpression AN
B XTI, BN 1f, while 5 for,

strong reference -- 55 |}fl 7£ Python [fJ C API wr, 35| H 245 a5 | AR IriA o £ m51 1 . 78
BT Al @ JE ] Py_TINCREF () RAREGRS | M 7E M ERS | A By Al i@ Py _DECREF () R
e
Py_NewRef () BRI #E TR MsRG 1 . 85, 0FER ARG 1E e
%585 R H py_DECREF () pR%k, DAREST | FH At .
g2 Fborrowed reference.,

text encoding -- LA #& X 7F Python i, — A FE4FH 2 — 5 Unicode fC 15 & (FE 2 U+0000--
U+10FFFF). N TAHESUEH — DT, EREGITIME I —B 7.
P A FRF R AR — D F RPN i, T FTT 5 o A AR R RO R
7,
HEFPAFESCARF L Fildas, ENENA” ORGSR,

text file -- SCARSCMF —FHREAS 1525 str WG file object. 38— SCAS SO 52 B 7 1) — AT ) 7747

F B AT B sl A Bllrext encoding . SCAR SCAF B TG PASCARE (Ter 3K 'w') FTFFHY SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

HESFbinary file T FRREGIERE F 5 3T % BISCUEXTSE

triple-quoted string -- = 5|"5*fF 1 RAW S AMELNES (7)) ERES () WERFE. BIEY
e LS E RS A5 SR EA R R A AANE, (RFZR L. ENRFIREFFR N
TARGEE RS S AE 5, I BT DAES R A7 1M Jors I 3AT , TE9R S SCRY 4 5 IR il i
i B

type ZEHIHLE —> Python X4 )& THHA M BEAXTREREA —Fh2EAY. BUEXT ST, nf AR
B _class__ J@f, sl type (obj) FRIRHL.

type alias -- 8B ¥, — KA R 3], B 7 2O I AU E 45 15 AR HAT o

b P (S PR RS RE S N 1 I

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass
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] DA g ] s

Color = tuple[int, int, int]

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

Z: L typing fl PEP 484, H g X} Y REIG TR REA .
type hint -- 3874 annotation "R . EME. RBWIESa0R RIETS E W28,

KRR T T, Python REERELAL, (FECHTAHIASKIAT TEGRAN , 9 by Bh IDE 55
R4 Tt

AR RIEMEREEI BB A typing. get_type_hints () Kihn, (HEHAE
AT DA,

Z W, typing Hl PEP 484, H AR INREMITEAIAIA -

unlversal newlmes -- ﬁﬂi Pef7 — RSO AT A £ %%‘KWE%"J?@ TEEAARE : Unix 91T
ZER A E . Windows [Z55E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP

3116 F bytes .splitlines () TEEZ ML,
variable annotation -- 28 b {d: Xa‘ﬂ'ﬁigz%!é J@ i) annotation
TERREAS B IS TR/, T ] ek HR A

class C:
field: 'annotation'

AR BRI BT A R 2R AR BINDA R AZ B2 int FREURO(E:

count: int = 0

A AR TEVA I R AR RE I, annassign —{y
2 W function annotation, PEP 484 F1 PEP 526, H. iR T IHINEE. Y1527 annotations-howto DA T
PSP bR ) A R S

virtual environment -~ BEDEREE —FIRJIYIMAE U BSROIZATITERAE, ALVF Python JI P AR BP0
FITF2 Python 4 % AW & THLF] il — RS0 LA 719 oAl Python R JHEEFF 047 0

HZL venv,

virtual machine -- JEIHL — & 5E 20 A E ST, Python FE LML AT AT 751 g 3% 7 FIr 25 B
H)bytecode.

Zen of Python -- Python 24 51k Python B3 PRI 545 . 1 00T B S5 60 L M 5 . 4 SRR
BT TR A 1 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 |

RN -
* Fred L. Drake, Jr., J5ff Python SR THAEZ B, ARZ SCHIZ AR
o T 4% reStructuredText F11 Docutils {1 Docutils i H ;
* Fredrik Lundh 1 Alternative Python Reference 3 [ , Sphinx M 183 T4 £ iFa94H%E .

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

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.

121


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

Python Tutorial, 445 3.10.13

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 3.10.13 §§ PSF ¥ a[#il

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.10.13 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 3.10.13 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 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 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any.

—relationship

of agency, partnership, or joint venture between PSF and Licensee. .

—This License

Agreement does not grant permission to use PSF trademarks or trade name.

—~in a

trademark sense to endorse or promote products or services of Licensee, .

—or any

8.

third party.

By copying, installing or otherwise using Python 3.10.13, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM # &Il

BEOPEN PYTHON JF5 4] P AR 1 AR

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").

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.

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.

BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

(N gkze)
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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 i) CNRI o] #pi¥

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

(N oiaRs:)
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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 ¥ 5] H#piY

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 3.10.13 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.

C.3 WrRERfFa91F o] S5 35

A2 Python K AT GRS =7 BAFRIVFRTRIBOINE B, %308 FUR A 8 B HRITHE R

C.3. WrRHRHaYiF =] 508 125




Python Tutorial, 445 3.10.13

C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ 2 /)
1. AR 2RI eI (F)

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket fEHEH T getaddrinfo () Ml getnameinfo () ZRE, BT WIDE i H A
PB4 hitps://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

(T UgkEE)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.33 RLEEFIRS

asynchat fll asyncore fHE & A R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies FizRal4 DA H:

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
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pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HiTERR

trace BHALE 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.

C.3.6 UUencode 5 UUdecode F#k

uu AL DA R

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

(CFgkzs)
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & i 2=EAH

xmlrpc.client fEHEE DA FHEH:

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.

C.3.8 test_epoll

test_epoll MR F AT AEI:

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
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the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BERIKT kqueue [ AL AR FHEIH:

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. 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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
FEH:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in

Q)
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all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c XML T C K%L dtoa Al strtod, T C AUN BEAUE A A7 5B 2 [ 640, BIR
£ H i David M. Gay 44 5 1114 45 30 H HIZ SCHERTFE https://web.archive.org/web/20220517033456/http:

/lwww.netlib.org/fp/dtoa.c 151, ¥ 2009 4 3 H 16 HK:ZR B AR IG ST & DA RACHITEA] 7= HH:

/‘k*‘k*‘k*‘k***********‘k***********‘k*********************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

* % o

***************************************************************/

C.3.12 OpenSSL

WERBEAERGEN ], W hashlib, posix, ssl, crypt BBR{ii/f] OpenSSL R mPERE. BLAh, &M
-+ Python [j Windows Fl macoS 2427 nl g {7 OpenSSL FEi#5 UL, B AESLAR 1] T OpenSSL ¥
FIUERFE DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/*
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

*

Q)
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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-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

* % ok X % ok %

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

Q)
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This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

BRIEBEN ——with-system—expat BB THE, T pyexpat AR M5 expat YR DG

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JAHE DM T

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(N gksr)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEHERE F A4S libmpdec JE H#2
DURE 7Y

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. 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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD 4 Wik & 47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

Q3]

136 Appendix C. [ 58 #1iF B[ iE



https://www.w3.org/TR/xml-c14n2-testcases/
https://www.w3.org/TR/xml-c14n2-testcases/

Python Tutorial, 445 3.10.13

"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

audioop FLHLH ] SoX Wi H 1) g771.c U A5 B fi:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jleel@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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dictionary comprehension —-- FHiESRK,

110

dictionary view —-- FHAE, 110

docstring —— XHFEH &, 110
docstrings, 23, 30
documentation strings, 23, 30

duck-typing —-- #F %A 110

E

EAFP, 110
expression —-- Rk R, 110
extension module -- ¥ EAH, 110

F

f-string ——- f-F4 &, 110
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file
R, 55
file object -- Xfxt%£,110
file-like object —-- X#Ext%, 110
filesystem encoding and error
handler — X Z 4 % & # X 5
B iR A0 A AR, 110
finder —- #H#H &, 111
floor division —— & FBUE® &, 111
for
EA, 18
Fortran contiguous, 109
function
annotations, 30
function -- ¥ 111
function annotation -- FIAriE, 111

G

garbage collection —— 3K [E I, 111
generator, 111

generator —— A R4, 111

generator expression,lll

generator expression —-- 4 & # K % A,
111

generator iterator —- 4 ® &% RE, 111

generic function —-- R A EH, 111

generic type -- RA&, 112

GIL, 112

global interpreter lock —- & B # B %
4,112

F{

hash-based pyc —- £F%BHFW pyc, 112
hashable -- # %%, 112
help

[F1E &%, 79

IDLE, 112

immutable -- RALX L, 112
import path -- B ABAZ, 112
importer —— § A4, 112
importing —— ®A, 112

interactive —- X F, 112
interpreted —— @EA, 112
interpreter shutdown —-- @E & XM, 112
iterable —- H#HRW4£, 112
iterator —- # R &, 113
J
json
I, 57
K

key function -- # &%, 113
keyword argument -- Xx#FH¥, 113

L

lambda, 113

LBYL, 113

list, 113

list comprehension -- F|XK#HEHER, 113
loader -— ju# #, 113

locale encoding —-- #EZ X E4%EHKA, 113

M
magic
method, 113
magic method -- JEARF %, 113
mangling
name, 75
mapping —- Bt&t, 113
meta path finder —- TLEAZEHKE, 114
metaclass —— 0%, 114
method
magic, 113
special, 117
&, 71
method —— J i, 114
method resolution order —- F 3 & #1 i
J7, 114
module, 114
search path, 45
module spec —- AL, 114
MRO, 114
mutable —-- WX £, 114

N

name

mangling, 75
named tuple —-- B &4, 114
namespace —- fr& %4, 114

namespace package —-- % X [d4, 114
nested scope -- #%EEHHE, 114
new-style class -- #H%, 114
O
object -- X %,115
open
& % %, 55
F)
parameter —- H#%, 115
PATH, 45, 105
path

module search, 45

path based finder —— £ T & & th & & &,
115

path entry -- BfEAHA,115

path entry finder —- BAANO &R EH, 115

path entry hook —-- BN H4HF, 115

path-like object -- EHFEX4Z, 115
PEP, 115
portion —— #4116
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positional argument —--— fL&5#, 116
provisional API -- # & API, 116
provisional package -- ¥ EM, 116

Python 3000, 116
Python #R&&EN
PEP 1,115
PEP 8,31
PEP 238,111
PEP 278,118
PEP 302,111,113
PEP 343,109
PEP 362,108,115
PEP 411,116
PEP 420,111,114,116
PEP 443,111
PEP 451,111
PEP 483,112
PEP 484,30,107, 111,112,118
PEP 492,108, 109
PEP 498,110
PEP 519,115
PEP 525,108
PEP 526,107,118
PEP 585,112
PEP 636,22
PEP 3107, 30
PEP 3116,118
PEP 3147,46
PEP 3155,116
Pythonic, 116
PYTHONPATH, 45, 46
PYTHONSTARTUP, 106

Q

qualified name -- [RZ&#, 116

R

reference count —— B4, 116
regular package —-- ##A, 116
REC

RFC 2822, 84

S

search

path, module, 45
sequence, 117
set comprehension —— £4#&FA, 117
single dispatch —-- #E4K, 117
slice -—- Y H,117
special

method, 117
special method —-- #%kF ik, 117
statement -- &4, 117
strings, documentation, 23,30
strong reference —- iEE| A, 117
style

coding, 31
SYS

H Ik, 46

T

text encoding —— X ARHHEKR, 117

text file —- XA, 117

triple-quoted string -- = 3| & ¥ # &,
117

type, 117

type alias —-- (A& F| 4,117

type hint —- XA, 118

U

universal newlines -- & #4T, 118

V
variable annotation -- ZTEAFE, 118
EE & %
help, 79
open, 55
4, 115
virtual environment -- E#M I, 118
virtual machine -- E#AH, 118
I
file, 55
method, 71

W
TS

builtins, 47
json, 57
sys, 46

Z

Zen of Python —-- Python 4,118

gL ]

143



	课前甜点
	Python 解释器
	调用解释器
	传入参数
	交互模式

	解释器的运行环境
	源文件的字符编码


	Python 速览
	Python 用作计算器
	数字
	字符串
	列表

	走向编程的第一步

	更多控制流工具
	if 语句
	for 语句
	range() 函数
	循环中的 break、continue 语句及 else 子句
	pass 语句
	match 语句
	定义函数
	函数定义详解
	默认值参数
	关键字参数
	特殊参数
	任意实参列表
	解包实参列表
	Lambda 表达式
	文档字符串
	函数注解

	小插曲：编码风格

	数据结构
	列表详解
	用列表实现堆栈
	用列表实现队列
	列表推导式
	嵌套的列表推导式

	del 语句
	元组和序列
	集合
	字典
	循环的技巧
	深入条件控制
	序列和其他类型的比较

	模块
	模块详解
	以脚本方式执行模块
	模块搜索路径
	“已编译的” Python 文件

	标准模块
	dir() 函数
	包
	从包中导入 *
	相对导入
	多目录中的包


	输入与输出
	更复杂的输出格式
	格式化字符串字面值
	字符串 format() 方法
	手动格式化字符串
	旧式字符串格式化方法

	读写文件
	文件对象的方法
	使用 json 保存结构化数据


	错误和异常
	语法错误
	异常
	异常的处理
	触发异常
	异常链
	用户自定义异常
	定义清理操作
	预定义的清理操作

	类
	名称和对象
	Python 作用域和命名空间
	作用域和命名空间示例

	初探类
	类定义语法
	Class 对象
	实例对象
	方法对象
	类和实例变量

	补充说明
	继承
	多重继承

	私有变量
	杂项说明
	迭代器
	生成器
	生成器表达式

	标准库简介
	操作系统接口
	文件通配符
	命令行参数
	错误输出重定向和程序终止
	字符串模式匹配
	数学
	互联网访问
	日期和时间
	数据压缩
	性能测量
	质量控制
	自带电池

	标准库简介 —— 第二部分
	格式化输出
	模板
	使用二进制数据记录格式
	多线程
	日志记录
	弱引用
	用于操作列表的工具
	十进制浮点运算

	虚拟环境和包
	概述
	创建虚拟环境
	使用pip管理包

	接下来？
	交互式编辑和编辑历史
	Tab 补全和编辑历史
	默认交互式解释器的替代品

	浮点算术：争议和限制
	表示性错误

	附录
	交互模式
	错误处理
	可执行的Python脚本
	交互式启动文件
	定制模块


	术语对照表
	文档说明
	Python 文档的贡献者

	历史和许可证
	该软件的历史
	获取或以其他方式使用 Python 的条款和条件
	用于 PYTHON 3.10.13 的 PSF 许可协议
	用于 PYTHON 2.0 的 BEOPEN.COM 许可协议
	用于 PYTHON 1.6.1 的 CNRI 许可协议
	用于 PYTHON 0.9.0 至 1.2 的 CWI 许可协议
	ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 DOCUMENTATION

	收录软件的许可与鸣谢
	Mersenne Twister
	套接字
	异步套接字服务
	Cookie 管理
	执行追踪
	UUencode 与 UUdecode 函数
	XML 远程过程调用
	test_epoll
	Select kqueue
	SipHash24
	strtod 和 dtoa
	OpenSSL
	expat
	libffi
	zlib
	cfuhash
	libmpdec
	W3C C14N 测试套件
	audioop


	版权所有
	索引

