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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 fREREAS7E 7] F ML il gL 25l /usr/local /bin/python3.12; ¥ /usr/local/bin
PAARA] Unix shell ()48 22 #4258 PT DA 5 A DA T A @R 5 8l e

’python3.12 ‘

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#%_ 244K M Microsoft Store 42%% Python 2 J5, python3.12 fyd- Bl . 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,



https://tiswww.case.edu/php/chet/readline/rltop.html

Python Tutorial, A% 3.12.0rc3

21.1 EASH

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

21.2 FHEER

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

$ python3.12

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

[GCC 10.2.0] on linux

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

WAZATRAMERR, BHESAT. DL if A

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

Be careful not to fall off!

SZHB N ATRIL 2 Z A X

2.2 fREEBRAIETTIME

2.2 FEXHHFFFmED

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

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

’# —-*— coding: encoding —*- ‘

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

’# -*— coding: cpl252 —*- ‘

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

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

6 Chapter 2. Python #5528
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CHAPTER 3

Python & 58

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

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

ZNGL IR

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

3.1 Python F{Eit B 2§

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

3.1.1 5

RS — R RS IR DA A — D RIES, ERA AR E. REKERREW: B85 +
= % H/ TR PATIRAZI S (O) AT kI T 41, filin

>>> 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 X

B T # Python B AT DABRESCAS (1 str RBUFOR, By “FAAER”) . XEFETFAF!7, B rabbit”,
FFKParis”, M F7Got your back.” &4 "Yay! )7 BATALAMMSRGS (1. .. ) BG5S
("o M) SRR, SRS

>>> 'spam eggs' # single quotes

'spam eggs'

>>> "Paris rabbit got your back :)! Yay!" # double quotes

'Paris rabbit got your back :)! Yay!'

>>> '1975' # digits and numerals enclosed in quotes are also strings
'1975"

hRG oA, BATHEXCIAT “Fe 30, BIFERTEm-—4 \o 86, FRATERTLAGE A FZRES]

g%
>>> '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.'

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

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

1t Python shell Hr, 4783 i A i FAFERFR AL ATREAI . print () MBS EISRAKG]S, I
ITEN G e SCRRRIR AT, 77 A 5 R B i i o

>>> s = 'First line.\nSecond line.' # \n means newline

>>> s # without print (), special characters are included in the string

'First line.\nSecond line.'

>>> print (s) # with print (), special characters are interpreted, so \n produces.
—new line

First line.

Second line.

WA BRI \ B PP SOSHFIR AT, TUABER] s F 45 %, eSS Bl « Biimr:

>>> 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

JFIR AR A — MRS — DRI T AT AN RELAT AL \ FAFETHR TE2 Y 1L FAQ A& H T /#
BB ZE) YN EZ Ul D) Si

FAPRFIET A 207, —FhseBl AR M =[5 o B L SRR
H ST RAT, (BT AR TR S > \ RS DL . S AR R B -
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ")

AT (GEERITHR AT A BB ARTEN ) -

> SHAMGEF AR, BT \n FERGS (L) A (L) B R KRS S X R, AR
TERG S B SONG1S (DRSS 5 SR\ ), RZIFR.

3.1. Python F{EitE 2§ 11
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Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

TR + &9F (REE—i2), MaTAf » =

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

'unununium’

MM FAEFEE (51 9RENTR) 2BET:

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

PHES BRI AT, XTI RERR AL -

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

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

XTI R HGEA TP FIE, AR T AR sk

>>> 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'

AAAANA

SyntaxError: invalid syntax

GHZAAZR, WGHARSTHE, 2+

>>> prefix + 'thon'
'Python'

TR 51 (PR, B RmNRT I 0. BPAFcA TR, W KB — 745

>>> word = 'Python'

>>> word[O0] # character in position 0
lPl

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

R E SRR, MRS, WA IR

>>> word[-1] # last character

|n|

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

>>> word[-6]

IPI

R, -OF0—#E, KL, EERGIN -1 IT.
BT RBIRNE, B3R ko RIIHARIRBOAAFAE, 1 207 SRVFRIRECT 545 5

12 Chapter 3. Python &g
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>>> word[0:2] # characters from position 0 (included) to 2 (excluded)
le'
>>> word[2:5] # characters from position 2 (included) to 5 (excluded)
'tho'

IR RGIMEOMERA M AWIHARTIN, BOAMEN 0, BRI, BN E P AR 4

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

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

lon'

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

HE, WBaERES IR, EAUETREH. Hit, s(:1] + s[i:] BE%T s:

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

AT LASARBAR YL, RGREIEFAT 20, B PRGN 0, e — P4 H N n
n RTFFEHRKE. Bl

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

B ATRT R TR ERT] 0.6 IALE, B TATRCT RN M O G B @ F YA R A 2 )
BT A R B AT AL o

P RUHAERRG YL, AR RG EABS, YA R IERT |2 2%, B, word[1:3] 1Y
KER 2.

RGO A4 -

>>> 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

B, Ui & B =]

>>> word[4:42]
lonl
>>> word[42:]

[}

Python “FAFERANGEIE IR, J&immutable §. I, PR PRGBS IRE S WA

>>> 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

BN R AT, RO — AR

3.1. Python F{EitE 2§ 13
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>>> 'J'" + word[1l:]
'Jython’

>>> word[:2] + 'py'
"Pypy’

WEREL len () IR [EIFAFER K E

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

S W

textseq FAFFIE 72 KA, RTINS FhERAE
string-methods “Ff7H SRR Z AL TE 5 & H07%.
f-strings PYiRIA ) AT FHEE .
formatstrings {fifl] str.format () &AL FL .
old-string-formatting X ¥k 7] & BHEAAEAAL TR R AR

3.1.3 FFK

Python i B & HHRKA, "PRARMEAGE R, REMK 21&, SRHTHSRE, 2500
—ZHMH. PR AEEARFEEMITR, HRHFLT, %/\E%‘TB’J%’@&J?I‘HI_J

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

FFAFER (R HAM N Esequence JeRL) —HE, FIFRWIFRT AU

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

1

>>> squares[—1]

25

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

DR BRI ETROCR B E . PAR UL Bt R 1511 Pfg DL

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

HIESUSERREvi /S

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

Simmutable F45 58 AR, H| 3B mutable 257 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 A MESIRARBRINFICR (FHEMNSHFIELHT):

14 Chapter 3. Python &g
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>>> cubes.append (216) # add the cube of 6
>>> cubes.append (7 ** 3) # and the cube of 7
>>> cubes

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

R RAE AT ARSI, B s A a3

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

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

>>> # replace some values

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

>>> letters

[‘a', 'b', 'c', 'n', 'B', 'f', 'g'l

>>> # now remove them

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

>>> letters

[ta', 'b', "E', 'g'l

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

>>> letters

[]

NEEE len () W3 F)FE:

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

WA LAMRESIFR (Bl E s FRsI%), Filn:

>>>a = ['a', 'b', 'c']

>>> n (1, 2, 31

>>> x = [a, n]

>>> x

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

[lal’ lbl, VCI]
>>> x[0][1]
'bl

3.2 EFRENFE—E

2%, Python AT PASERU L I B ZRMUE S5 . AN, WIDAZRTS LTS rTia 54, e By
ING

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

w N == O

i3

3.2. EMRENE—H 15
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5
8

RBIGIA T ILAHIGE
© HATH S EWAL: 2SR a Ml b FBRERIEHE ORI 1 . fa A7 3N T IR EIRE, AT,

SR I I FR A AYME, AR A TR A 22 R B B TR e 1) —SRAEI Y
ZEEIA

while fEFRHERMF (REUE a < 10) HHEMS—HIT. Python fil C —#f, (LMTIETRHHA N
B, FhMR. XK AR PR SBIRNE, FE L, DATIIETA REFESHNE,
PR . B i I R R R R LU . ORI S CIEH —FE: < (). >
(KTF). = (%FTF). <= UMFET). >= (KRTET) K= (R%ET).

o PAIRMRIE E A 4EPEE Python HAUEMIN Iy, TEARHAMATHL, M NR Rttt A%

B (BRIEAT) o B SOAS G s T DASE B SR 2R i B A T 35 BT A IQURE Y SCAR G B8 2R S 1 30
it AHE AL G, BAEREHAZS BTN GER (R AT AR W —17 AR 2 £
MBI RG—1T) . R, BB E— T4 .

* print () REEIMSESEE. B T AT ALAR— R 280 (Fan, it i 1 55 il

&ix

1), BERAHEZANSH, OFFE SRS TAEH. BRI TRAEANES, BASHEIZ S
WA, T ASE B s A A -

>>> i = 256*256
>>> print ('The value of i is', 1)
The value of i1 is 65536

KT R end W] VG i 5 R T, SUT 5 — 4TRSS

>>> a, b =20, 1

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

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

16
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EZEHRT

B T WINZ30) while i54], Python it T—285IH) . RATKAEAZT HBEEIEA].

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 ==

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

WA —MES 2R IAT R, S AR e RN, natch IBAEA M. FE0match 1% 2]

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', '"E A E': 'active'}

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

# Strategy: Create a new collection
active_users = {}
for user, status in users.items() :
if status == 'active':
active_users[user] = status

4.3 range () HE

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 () :
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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 {HAPRFBk HILH)—/Z for Bl while JHf.

for B while fFH A AIHE else 4],

1E for JE¥AH, else TRISTEMM NN E R i g —IRIARZ AT .
TE while JEERH, BERAEIEI R RIEE AT .

TCEWFAMIERE, QR R break T45H, B4 else TAIHE AT,
TR R AR for MEERELE — T

>>> for n in range (2, 10):
for x in range (2, n):
ifn % 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 o U WM.

4.4. {EIAhH) break. continue IEGK else ¥4 19
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(4, XBM X AS. (FE: else ThHBT for 53R, A@T if iEf].)

else A TIEARI LR 1 £ BAMY else 4], 1R try iAW . try B else TAIFERKA S
HWIPAT, TEER) else TAIMIZER &4 break AT, try B GE TR 75 a9 472

continue iffty), FFEEHR CilE, IATIRRAE T —IEAORIREE !

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

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

print ("Found an odd number", num)

Found an even number 2
Found an odd number 3
Found an even number 4
Found an odd number 5
Found an even number 6
Found an odd number 7
Found an even number 8
Found an odd number 9

4.5 pass i&4)

pass WRIAPITHEMBIE . EIA LS ER), (ARSI TEM SRS, W PAGE %R . Bl

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

T E— Mk

>>> class MyEmptyClass:
pass

pass A VR BB R (S OAT , LEARARIETE IR 2 AT - pass SRR B2 -

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

4.6 match &%)

match EAEEZ—PNREZIFHLEMES DK EZA case P28 I — RFNB AT I . X 1R
C. Java 5 JavaScript (DA 2 HABRRFIHET ) HA0 switch 1547, (HHSCE # 4 Rust ¢ Haskell H111
R PTH . A S — AN TEE R S AT, el nl R BUE ARG (P9 TR e 21 8

M) AL R

M AR R E S — e A EUE T AR

def http_error(status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

QS
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(£ L£50)

return "I'm a teapot"
case _
return "Something's wrong with the internet"”

HERlE— Mg AR WEN BB E S VLR . QR case VU ALS), NIAZ
PATEAT 52 o

PRATPAM | (“807) F2 AT iEA G 3 — M

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

TN CUIR AL AT BT 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")

THFAE T WA S — B IE, WA RNA T I ERGCR T . TR &
T*A%Eﬁﬂlﬂﬁ\’}zi At SRR TR AFE (point) BY—MMHE. SHPIAMEARR TIAME,
TEREG ESAIRE (x, v) = point K

WAL B, WA “RAJ5H—SRONR I RGAE e, JLE ke 2 8 5

class Point:
def __init__ (self, x, vy):
self.x = x
self.y =y

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")

—SENE (W dataclass) Ky J@PERRHE T— AT, B, ATRAREAZE S Qzﬁ)‘é‘ Al AR
BRPRENE __match_args__, SRR E HARN RV A AL E . A BN (X7, 7y7), MPAT R E.
S (HACEYE v e AR var):

Point (1, wvar)

Point (1, y var)

Point (x=1, y=var)
(

Point (y=var, x=1)

FBOGEAF A B 32— Al R H AR B A S5 5 0 — ey B S, R BRSNS B
Ao match iR & MAFR (W LT var) WE, TASTRELSRH RS04 (U foo.bar),

4.6. match iE4) 21
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JEEA (A0 BT <= F1 y=) FI2E4 G HER7C)7 AREHIM, a1 EIfM Point ).

Bt AT DR RS 26101, ASRERATA — 1 Point 4UKAGFI%, H Point ¥ T __match_args
i, TR DR DL

class Point:
__match_args___
def _ init_ (s
self.x = x
self.y =y

= ('x', 'y")
elf, x, y):

match points:
case []:
print ("No points")
case [Point (0, 0)]:
print ("The origin")
case [Point(x, y)]:
print (f"Single point {x}, {y/}")
case [Point (0, yl1), Point (0, y2)]:
print (f"Two on the Y axis at {yl}, {y2}")
case _
print ("Something else")

TATAT LB 1€ A RSF B Ay RSy B AR, A4 match &4ksk223 L PLil F—4
case Bt VERZICIHERIR, FOXSF L FARAE:

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 — S SR
o SREIRERML, JSTAMS R A ST R R & OGF B2 pr EABEICRUER TS, KAL2Eef]
A REPERCIE A B AT

o FOIRACCRRY MM [x, v, *rest] fl (x, y, *rest) FIMMAYMOIREMYHR—FE
e AL * JRMAFRIAT DA _, FRPA (%, v, *_) PERCE 2T RS, A48 R4 i
i

o egtEE: {"bandwidth": b, "latency": 1} MFHF K "bandwidth" fl "latency"
PE. BOMIEE AR, X— S S5PIEA. *rrest XFFMMMEMB IR, (H**_KFa2
TR, WOASFRVEEA )

o i as ST ] DAIER TR

case (Point(x1l, yl1), Point(x2, y2) as p2): ...

FHERA A A RPN p2 (REE ARSI RIT5)
o REBF IR SRR, H2RPIXSR True. False #l None 24 id LY.
o BT DA R A R BT SRR L, AR e TR R Tk A

from enum import Enum
class Color (Enum) :

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

match color:

Q3
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case Color.RED:
print ("I see red!")
case Color.GREEN:
print ("Grass is green")
case Color.BLUE:
print ("I'm feeling the blues : (")

AR Z R0, ATS R ABRRARR IR S PEP 636,

4.7 EXLEE

ICHS B~ AT A% H R e R R P 4 SE OIS e

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

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

T SCRREE I KB def, JEIREEA SR SNBSS R, RBOER N T—FrI i, I Hadigit.

BB — AR AR TATER I, R PATR R SCR P AR, RO docstring, VRULICASF 45 % . FiH]
SCRFAFER ] LA B B 2R AR 2SO BT EDRRCCRS , 3 nT DALETT A5 eSS A S N B3 A P SO 5 Python
T 535 B 37 A E ARG FOI A SO 4 R ) B 2] 5T

PRAICTE AT I s B AR AT 2%, I R A IR (B AR A AE SR A R b 5 HAR |, 15k,
TR R AR, A5, BINZREVRHMT SR, BRERMfTH, REeNEATRM SR, |
U, AR DAS | & R m A ANZ R AR i, (R A A R B B EERE (BRIE2 global iBH)E
)‘(E"Ji‘%&“i, B¢ nonlocal iﬁ/@fﬁ)\(ﬂg%}%@ﬁﬂx’“%)o

TV R BT 2 R S50 (552) SISO A R R 2 BRI, SEZ (i #5188 R ok
bny (Hp R AR AR R 51 A MARIT R ) | 24— R E0H H 55 40— AR B, 2 A% JE A
B — B RS2

PREICE A M EIAF 5 R PR R A 5 R EION G R IRAE — e . RRERR T BR B4 F5 10 N AR P B e XL
PRER. I PTRA A A A B ) R — S R EION 4, DI I R A

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

fib Z:i}g@ﬁa FH i, HAGES AT UERE, MU fEdfE. FE L, #F return 50 BETIR
M, AAEEAMEESE None (B—DWEAFR) . —BoRUL, MRERRA 2 5H Bk R MI{E None |
WMFAEFRZM, WA print () :

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

955 AN LBt 2 PO BB AR, ik [l iz A R A e At A R
VSRRR L, R %31 MR SO BRI, P, (R0 BT ASKEGR, Vi LB O RO TR (RS RIGITR)
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>>> def fib2 (n): # return Fibonaccli series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b =20, 1
while a < n:
result.append(a) # see below
a, b = b, atb
return result

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

ABIFE AT —LE Python JjfE:
o return BRI EEIE. return B A FE XL SEET, R None, PREFATSEEE 1t
i& 1] None,

o {B4] result.append (a) VA THIHEMNE result 1 Fik. HEE MWET SELMEE, H4
FRM obj.methodname, HHA obi BIANTE (FPAR—1FERK), methodname 2 HXTEM)
KA E LI EAR . ARBZERE T AR YA AR RIZEBUE 2R DA R AR R 4 PR AR
LA . (fEH RATRAUE LB OISR G, 0% FERflh iBRi )i append ()
%Hﬂﬁﬂ%@?ﬁ%{iﬁ(ﬂ’ﬂ; ERTEINRWARRBERM—HICE. RGP EERT result = result
+ [al, HERCRE .

4.8 FHEE NLiFHE
PREE ARS8 XEYH =Ma] LA & HHER.

4.8.1 BUAMESH
HZREREBONMEZ AR A ME T WA REOy, ATRAGER b SO s A28, Bl

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

ye', 'ves'):

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

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

ZERET PAF AT =08
o HAHMIESES: ask_ok('Do you really want to quit?')
o I —AA[IEELS: ask_ok ('OK to overwrite the file?', 2)

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

ABLEME T RET in, HTHAFSIHREUEHAME,
BROAEAE 2 SUVE ALY R ROE SCHPoRAEL, BIrbA:
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def f(arg=1i):
print (arg)

i=06
£()
il i 2 5.

RRE N BOMERITE . BOAMEDASIR ., M sl RSBl i AR RN, 27" 2R S AN A ) 4
o BlaN, R RS RBUS SR LB S A

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

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

R

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

AREALE IS SR Z A1 3 SN E I, B AR 7 304 5 eR 4L

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

4.8.2 XRFBH
kwarg=value FBRHY %485 S tT AT BT BORURBIINT -

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, "!")

REHEZ — MRS EL (voltage) MI=ATIESHL (state, action Ml type). FEEREH I F507
LR

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
AR U e ) O 2R TR

parrot () required argument missing

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

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

HH W R

unknown keyword argument
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BRI, R SR ARTE AL E S BRI 12 181 % B - S @@E*/I\Uﬁ%xm%
B (b, actor NEm#l parrot WAMSE), KETFSEHIFIHFAEL . XWAFLESE, (I
W, parrot (voltage=1000) AR . RNEEXE—DSEL UM, N Ir w2 — A~ B b BR il i 2 0
-

>>> def function(a):
pass

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

a— SN **name U, U0C—4~F88 (1D typesmapping) , %X FHAE S5 EHHEE X ES
XN, Z AN T X825, **name EZ _IU\'ﬁ *name J£& (F—/NIiNg) AEaMH (*name 2470
1E **name Fii ), *name ESEIL—A0, ZICANSESINELZIMNIGLESE. BN, TTLAE X
TR RE A R

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])

W] A AR O 2R |

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

AR

—-— 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

R, RETSEAE W AR A58 ] e RO i e — 2

4.8.3 B{HEH

ARNTEOL T, SEOTLASALE B s COR e e 4 Python s O TILAISZ B, WAL, SAFiRiEI S
W a, AR, TPRFRGERRLUE S, WnHESBIE (UL E . HAESRRHET, 2N
/SN SR ESUR

BRECE SR -

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

| Positional or keyword

Q)

26 Chapter 4. ESHIHTA




Python Tutorial, A %5 3.12.0rc3

(£ L£50)

\ - Keyword only
—— Positional only

/ﬁ*%Tﬁm RS RES UL S BUE G ek (8, CEBOCRT . KT . KT
ZthfEma it .

BN XBFEH
BRRICE SCRRAI /R = i, ZH00T DA 57 B O A i 2 e 4R

I ESH
WAL T —LE40YY, Fr@ TBS T ARCH IR B . IRAE B0, BSMITREZ, HXEESA

REM e Lt . (URMIETESIVIE / (IERIAT) ®l. / I T7EZE LSRG EES S HEES,
AR BRECE LR BEA /IR B URLETE S

/ JEAIDAR 1 E R R F Bl AR X T IES .
BRREFSH

mﬁ FRidh R K45, RIS REBEIE S, NAESTIIEPE IR X 2T
ZHIN *.

BiE3 N ]
HE NHERECE ORI, R/ F* bRid:

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

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

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

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

B RBUE X standard_arg @ W, XHEM A BCALATIRE], 7T RASE (78t n] DA %
LB SHC

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

5 AR pos_only_arg WEREUE XHE /, URMEHEES:

>>> pos_only_arg (1)
1

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

(R gkzh)
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(£ L£50)

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

B =AML kwd_only_args BYRRHECE Gl * RIR TS

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

>>> kwd_only_arg(arg=3)
3

R JE— BRI [l — A~ RO S, BT A = 5 -

>>> 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'

N EREUE S, kwds 8 name 2{EHE, FIE, ATRES AL ES R name FERAEM R

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

PR BT FER ] True, POMKRMET 'name' B5H—MESHE. Hla:

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

b/ (URAEZSED) 5, SRTAT o SR, BRECE S name MIERIESHL, "name' WRIDAMEA X
s S idbl X

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

>>> foo(l, **{'name': 21})
True

BAEyl, SURMEIZS I AP **kwds R, AR5
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INGE
PAR F 5 e g WIRSE T2 AT DA T R 850E

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

iR
o FNMROZEIES:, AL PR IES 4 . S48 S hn S, 5 i ] s g S 20
FEF, SR BB SR BT, KR A -

o VRS ZE LN, BB AR AL R EOE SCE 5 R, B P AROBUE 3 5 S 1 LB
A KA

© T APL MUHURGIE TGS, AT 1A HKASHOY 244 i SR ) AP 255
484 EEXBIIR

T R A, AR ﬁa%%ﬂai¢ﬂ%ﬁﬁoﬁ%§§@ﬁfﬁ W (PRI T Ao 55 ). FER]
LRI ES 2, ARG TR ES

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

variadic ZYOH TRGNBI B P A RIAR S, WL, ENEEIEVSIIERINAR. *args BBIR
MAEATTE A S B RE R IR K P S8, BIABEME R BT S, AR RS

>>> 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 BEEXSIIR

PRECA I ZORMS R B SR, (BSSAES KRBT A B, BT84 Blan, WER) range ()
BRECESRAMSL Y start Al stop S22, WIARSXBESHONRMALRY, WISAER T s Eons, A * %Wﬁ%ﬁﬁM
H R TR ARG K -

>>> 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, FHLRT AR * > SRR 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. E¥E SLIFHE 29




Python Tutorial, A% 3.12.0rc3

4.8.6 Lambda FixxX

lambda KT TRIE/NTAES AL lambda a, b: a+b REGRFPASEYHI. Lambda p&%L

A TAEAT T RO Gy . EEA L, A B R Rk EE L,
ESCWTHRRE . S REUE C—FF, lambda pR AT DAG | AL 85 11 ek i 22 it :

R LR AL

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

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

42

>>> f (1)

43

EBIA] lambda Feik R K%, 30T MERE A B EUT L8R S5

>>> 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 XHEFIER
PATR R SO AT A RIS A 25

B ATV AR GBI R EL . I PRFFRIE , A A BB IR G4 s 3, PR ]l s H 7
APOXLEAFE, (BRAFZA R @A BRI E A1) o X —AT ARG FRIT, PAR) 4R .

SCRSTFAFERCON ZATIE, 3 AT s AT, FERLSE R B S R T . SRR AT e T B

AR RBW 25 . BIVE 4SS

Python fi##r s A MMk Python W 24T 47 s IR R4, PUL, SORIALEE TR WAE w0 BN R 4t -
IR A 205 : SO FAFEREE—4T Z B ISR — IR A7 e TR SO PR R gt it (35—
TR S PAPRIR A5 S48, A e 7/ 8 I AuIe, ik, REMSE—frigit), K5, M
SR S S A R SR RPN S M DG S N s o e s 2 vl A U S (7 s B i
PHIAT, BRI LA TR BT B AT IR Gl 8 stk ) , RIS AT SR -

MR ZAT IR AT AT

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

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

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

No, really, it doesn't do anything.
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4.8.8 FHEEHE

PRBTE AR T E 0 P 1 E SR ECR B T e B (R R (PRI PEP 3107 Al PEP 484 ).

Aoz DA UL AP TRAE B RN __annotations_ JE A if 3 ek B HAMH > BOA S . LS ARk
W SO RAEE S A GBS, TR D2 PORECARER R 2R R B EARER & O7 202
MAAERTS >, JGHR— AN, RERRIEALTESII RN def IHRALSTRINES. THIR
I — DS EL. — TR B S RA SR [ E A A AT B

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

>>> f('spam')

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

'spam and eggs'

4.9 INEH: HRIBRE

PAEARRFEE A, B Python fURS, RIHMETHE—F RARGE T REEEFALRELAA A KK
YeomE (SCERERMYL, oikalf); AL AR RA . RELE b N PR AU B —
ANEFERE, Rl A G B AR T LA AR KRS B o

Python 3l H K Z#REHE PEP 8 K XARHE S ; EEATRIMMAD XA 2 T, OO H - Python JF A& 1M
T ) ORFEE; PAF RIS 5 T i D2

o ik, AR, NEHHERA

4?‘%*%%4\%‘5& CERERE) MRGiE (CESPEE) ZMpdrtirs. HRFE5RIEL, Hif
GILR

o Wfr, AT AR 79 NEAT
RFEBRATH/ NG PRI B, (8 TAE IR el B HER S22 AU SO
o MZEFTRRREAZE, KeR BN ER
o RUHEERE R AT
o BEHSCR AT
s BRATRG . ESIR M, EAEEEERSNEM: a = £(1, 2) + 9(3, 4).

s KM K E W a4 B — 86 W HI, a4 KM UpperCamelCase, v 4 K5 & H
lowercase_with_underscores., MG HEPRHE NS E B self CEM T ETERLWIE
%o

« G HTHEEZEHRENAREE, ANE AR5, Python BRA UTE-8 w4l ASCII W] AREAE:
K FEDL .

o [AHE, SUEZIEFL. AP AERNTTREFDN, WORZEEARIRAF I A ASCI 45 .
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CHAPTER D

IR

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 FFRiFRE

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

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

list.insert (i, x)

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

list.remove (x)

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

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

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

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

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

list.count (x)

R EF R ITTR x B IAREL.

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

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

LI E LRl PIvE
list.copy ()

RPIFRAEED . YT al:] .

2RO TR B:

>>> fruits = ['orange', 'apple', 'pear', 'banana', 'kiwi', 'apple', 'banana']
>>> fruits.count ('apple')

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

>>> fruits.index ('banana', 4) # Find next banana starting at position 4

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

YRATfE B2 E B H) insert, remove B sort (LM FAY I kbR £AT BRI - B0 3G el BRIA i
None.' SCRi i T Python 7 W ASKCR 4RI B I

A, AR SRR A SR . B, (None, 'hello', 101 BURAHEF, MR
TR, T None /5 5 HABSSHIRE L . A6 AURASRILA & SURE R, B, 3+43 < 5473
OB LR R T -

5.1.1 RSIRcE R

R FN 7T AR 2 5 R S RV AR T, B R I Je R B el g e (“fEkse”) . 2
ﬁiﬁﬁ%‘ﬁﬁﬂ*’l‘%ﬁ, WA append () o BMERTHRI—NKEH , 5 H pop (), BFEXFEEET .
i4n:

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

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

>>> stack.pop ()

>>> stack
[3, 4]

U BIiiE S T RS T AS I GOk ], AR ELEAAT, Bl d->insert ("a") —>remove ("b") —>sort () ;.
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5.1.2 F%IRSEZLRA T

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

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

>>> from collections import deque

>>> queue = deque (["Eric", "John", "Michael"])

>>> queue.append ("Terry") # Terry arrives

>>> queue.append ("Graham") # Graham arrives

>>> queue.popleft () # The first to arrive now leaves
'Eric’

>>> queue.popleft () # The second to arrive now leaves
'John'

>>> queue # Remaining queue in order of arrival

deque ([ 'Michael', 'Terry', 'Graham'])

5.1.3 JIREST

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

B, AERFITER S

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

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

ML RO () B WERGTTGORIAEE. PR
PR

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

AT

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

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

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

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

FMT

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

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' Dbanana', ' loganberry ', 'passion fruit "]
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range(6)]
[, 0y, 1, 1)y, (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error 1is raised
>>> [x, x**2 for x in range (6)]

File "<stdin>", line 1

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

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

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

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

51.4 HENFIRESR

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

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

"N 8 Fede T 2T ARE AT

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

WFAHEZ BN ERN, WIRRIEMES R EZ 1 for I EFICPHERER, FrAx >3l

EMT

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

Pad A, AT

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

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

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

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

REATHESHTEAMIREMN, S %5707,

5.2 del {Efq)

R R ARSI A R EMIN L TR H: del iB4]. X 53R El—AMEM pop () FEAR.
%l%@&ﬂm?Mﬂ%*%%wﬁﬁﬁﬁgﬁﬂ%(ﬁmzmﬁﬁ%wﬁﬁﬁﬁﬁﬁéﬂﬁimﬁ%
#HAE) . i

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del AT LA SRR As i

>>> del a

W5, 50 a iais (HEVERS S —ME). FXRNE del MHAMME.
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5.3 JTHFIFS

PIRMFAFERA R ILNE, B, REIRUT8AE . XPIFEE A 5 2) (2 typesseq) . ifi% Python
BRI, AR R A S . AR —Fhir e o268

JeAL 2SRRI REALR, il

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

.u=1¢t, (1, 2, 3, 4, 5)
>>> U
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

. t[0] = 88888
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:

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

e, TSR A SARE, XA REIE AR E . AR, BIES AR, A AR
SE A (WRTCAL R R FRBAM —5 ) . ARVFEATCHT IR TTRIRE, 48, ATARIES S
AN G T .

AR, TSP RME, BN FARE, HEWARE. Jed@immuable (ARTAER)), —MRATEE 75
TCRFA, e (AR 3C) ST UM (U182 namedtuples, AILAJEMEVIH). S @&mutable
(ATASHY) , FURICR BN IR, "k ACTsi .

3 0 e LASTCERITCA UBREIR: o T @ MO, WP RIAA — LB . T — X2 B35
MATARIE ST A — o R T A A ST E XA TR E i ot (3G 5 B RA —ME
ARSI ) . HLAE, (B2 Biln:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

At = 12345, 54321, 'hello!' 2 ZAATEMIBIT: {12345, 54321 Fl 'hello! ' —EHHIT
Wit . W ER AT

>>> x, y, z = t

Wzl ) e te 2z, T A MAERFS . FEAIREnT, ZEMAE RS54 ST R Y
M. R, ZEREHS ST TN A .
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54 £8§

Python i& 37 #5 FAXAEHERI. LERMAERITRAN T Ad . HA MRS AN . kR
HEILR. ORI GE, L. 2E. MRESFLBH.

SRS G S ser O Wl TR, QURZHEG M set O, RREM (3, () BIEIRZE T,
AN KA ik 4 € R

PATR & — e B A 7 B

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

>>> print (basket) # show that duplicates have been removed
{'orange', 'banana', 'pear',6 'apple'}

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

True

>>> 'crabgrass' in basket

False

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

>>>

a = set ('abracadabra')
>>> b = set('alacazam')
>>> a # unique letters 1in a
{Va" 'r" 'bY’ lCl, ld‘}
>>> a - b # letters in a but not in b
{Vr', Vd', ’bV}
>>> a | b # letters in a or b or both
_{'a', 'C', lr', ld‘, lbl, lml’ 'Z', lll}
>>> a & b # letters in both a and b
{la" lcl}
>>> a ~ Db # letters in a or b but not both
{Vr', Vd', ’bV, ’mV, IZ’, ll’}

57 a5 XK, RERIHHES:

>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
_{'rl, ld'}
2=
5.5 i

73— EHRA ) Python LR 5 3¢ (B 1L typesmapping). 7 ML H AR 7wl BES WA A
CRIFATAE B “RIPARAL” . A [ T DA E i Bl (80P AT RS A, e DA bR 11, ]
PARAT AN AT AR A AFER AR S2 ] DAME N B AR — e A& A . B socdi ]
PAMESSSE; AR — A e E AR R Bl 3 AT R 28R G, MIRNRESE . SIRAREME M, b5
[ DA RBIRME . YA IR(E S append () Fl extend () &5y b7 S 512

I PME T SLBEAR O s AR, (H LAY SR ME 1. RS (3 AT gy, 75—l
P U AR S B A S PR SRR, Skt e e O 5

FHLE) S R K A $RBUE. H del WDAMMERE(EN . FIEAER KB FIEEE, 5%
KRBT R IS B ATAE R PRI, W 244

S MRAT List (d) #A4E, R EHZF R S8 %, HIEARFHES (EHEE, i
sorted(d) ). K78 HUBEAAAERANE, B ST in.

PATR S 2 S i FRR 3

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

Q)
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>>> tel

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

4098

>>> del tel['sape']

>>> tel['irv'] = 4127

>>> tel

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

dict () IR AT A H B0 721 B g it

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

T U S T AR B S A B 7

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

KT R R R R AT I, B BT SR o SR S -

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

5.6 fEIARYERTS

DX F I TGRS, ATAME ] items () 52 vl BB B R T R 1) 1

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

gallahad the pure
robin the brave

TEFFSHARERN), ] enumerate () BREICAT DALH] I (7 B3R5 RN Y O -

>>> for i1, v in enumerate(['tic', 'tac', 'toe']):
print (i, wv)

0 tic

1 tac

2 toe

RGPS AFAI, 1 zip O BRECTRARF A B 0K —— DL

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for g, a in zip(questions, answers):
print ('What is your {0}? It is {1}.'.format (g, a))

(R akzh)
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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 WX FFS AR, ATDAK MBI IE [ 78, SRIGTHI reversed O B%L:

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

= w o J w0 -

HIGEWFIERFS, WA sorted () BREL, TEAMGENEFFAIRIEER L, IR E—AFEHII T

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

A set O ZRFHITHEZTHE. 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

—BORUL, FEIRF B RINA RS, QUSRI R, HgA

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

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

while fll 1€ ZFAIA AT DAREAT HUBE, 38 T AGE AL BB AT

HEGZHAT in Al not in AT HITHIE —MEREAAE (BOAIAAE) THABE IR . 25
£fis Ml is not T HEMAXGREE R ISR, IrA BB —r, HARTEA
BHIZFAT

PR B SRR B, a < b == c B a 2/ b, Hb2EBET c.

HCR AR R A ZKIZ ST and Ml oxr 26y, IFH, HEHAME (BCHMA/RIZE) MZERETT AN not
BUS o XS EAERF I L SR T B RAEART s not WIIESESim, or MMLEdRi. ik, A and not
B or CHT (A and (not B)) or C. HHAMZHAFHMA—FE, HALH T AN FTE SRR 2R

HE.

i/RIZELF and Ml or RFTIEM &35 2847 HSBMARLRKIE, B Ess R, KESRSE L.
fFln, WA c NE, B HE, R4 A and B and CASXS C3R{H. FIAESE(E A 2 /RIEN,
S B AR [ e dae s — AR T B4

AT ME EGZ S B B A R R IA A R IR e &, piln:

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

>>> non_null

'Trondheim’

R, Python 5 C A, (EFRBNATIRILLAUR M BRZAM =, Kl T CRF I
A BAEFRRAPE == i, AEHWNT =,

5.8 FFHIFnE b2 BIAILL IR

AR G T DA [7) e 91 S p) A0 5 LU o Skl LUARERE I 5 3 XU ¥ 9E, EUBR RIS TR
WERAAREE , W ATHGE OSSR AARARSE , B RIS e R, DAL, BRI —A sy
Wo R BRI TTRA B e AR 2R 51, B VTt A T St U . SR A7 91 o e
AR ICEEAN SR, WA PIIAESE . AR — P IR 5 — D IRIaR T8, WIERERY ¥ 51 nl gl
B () WFse XTaraskyl, a7 6 Unicode B (175 HEF AN F4F. MRS T
— BB LR R R AP 5 1 B 311

(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, YRR RET, HERF IR LI T AEp TR, BT A < Al > 2EA7HE
B pin, RARECF IS B EI T, BEA, 04T 0.0, %455, WIREARMAER HETr
W, RSB 1 — AR SER, 25K TypeError 4.
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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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i AT RRIEBTTRCE, BRSBTS TR N ES , W R RS I
R H MR — AR}, ] DA importlib.reload (), il 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

BEA—AN% K spam [FFHL, RS i E S R G RA PRI N B, X R & FRTE sys.
builtin_module_names W5l . WIERAKIKE|, ERAELE sys.path I HRYIR P ERES N
spam.py B3, sys.path ZMXLEA EYIIGRILAY:

© B AT EIEBATH AR H ok (BORTEE SO 2411 H 5% .

* PYTHONPATH (H3RFEK, 5 shell 55 PATH HIHE—FE).

o KT BRINME (BB EHE—1 site-packages H3E, H site HiHuibi),
B2 Y7555 2 [ sys-path-init.,

ik AESCRRATSHER M SUER G, “Bran AT EIRs T A ITER H R 24T 5 8 m A7 17 1
FIsko #ADTEL, AHSEERTER) H S BB SR R Bz .

WIUGAL)S , Python FEfF A AR RN sys.pathe MIAPTIERY H RETAREREITER IR IR R . XEWE,
FEAS B AR R H SN RAT RIS E L] 44 B9 S, IR 2B 2% H sk B, AR e . X — o —
AR, BRAERXH B RIRE BN Z . R AT E AR
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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

PR A SR SR Python Bty 44 23] —Flr 2. BN, B A.B FORM N A
MRk B A PAREER o IR G AR AT DALER [RIBL B £ 25 AN LD LR 4 SR As B4 — o, (Y
MU AT PALE NumPy 5 Pillow S8R A0 i/ 3 A i HL O R AR A% i 28

MBS BN G — AL B RS 5 SO S P B i — MR (7). S SR AR S GEF DAY R4 R
WH, BN wav, .aiff, .au), Wik, NTARRESCOARZ RIEFASR, &2OIEMAER— R
KABRREE S . T BN A SRR R AL E] (BN, IR, dimmlrE . SMdsshae. Gl A oz
FERCR) , B2 S ICT5 TR . T XS ORI R Tk M i 284 -

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

AN, Python #% sys.path HEH %, AHREHKTHX.

WA __init__.py A RELL Python 40 8% SC R H 5% 24 VR 4 3 b B, 3 AT DAY I B AT i
F 4 BRI H S0 string 76 T0 5 0 R S8 1 BAE BEH A8 22 B 15 P AT A e . TS AT B LR
__init__.py APLHRE ISR, HE WA AT RO RSB E a1l AR SORTES
LI .

T A AL S A B, i

import sound.effects.echo

PRI AR sound. effects.echo, BEMMET K24 K5] 1.
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sound.effects.echo.echofilter (input, output, delay=0.7, atten=4)

H AR TRRA AR

’from sound.effects import echo

XM IME TR echo, FEAHALMAHIZ, Kbl R Iy L6 H:

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

Import FE/A] ) 75 —FhAL MR B S A BT B R A A

’from sound.effects.echo import echofilter

[FFE, XIFMER TR echo, (HXHHKE echofilter () HIEW H:

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

W&, i/l from package import item i}, item R PAREAT T (Bi7H), Wa A2 FE X
MR, RBERSEHMAFR. inport EA)E MM G E LT item;  AIRRAEE PE L, W
SE item JRAEHE, IRk, WERIAE] item, W% ImportError R .

M, §if] import item.subitem.subsubitem AJER, Bix/g—W4k, &4 item UM EM; &
Ja—W A U@ B A, (ERREE E—uirb e a2, el &.

6.41 NBHREAN*

flifi] from sound.effects import * Wf&EEM AT RATREREERERIFAUMITE TR,
HER S AR DAL SR AR AT, o HLATRE S AR AR B AT, SR A A AR
BT A TE S ATEAREE B AR A A% A

ME— eI s R PR BN E . import BAEHWTFHG]: REM __init_ .py fRASE X
THFK _all__, izf7 from package import * B, EELEH T AMBILINER. KAQRHIRIA
B, EREE BN R EREE AR DEAEE P HAT A f R, WA DURSE AR 2
BN, sound/effects/_ _init_ .py AR PAES ALY :

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

XEWRZH from sound.effects import * JfF5A sound.effects W=/ TR,

TR AR T BB & 2 B AL E XAFR 0. B0, GRARTE sound/effects/__init__ .py Cff
HFIERINT —4 reverse fR%, from sound.effects import * ¥ HS A echo fll surround X
DT, HAZRA reverse TR, PN ERAME LW reverse BRETIER:

_all = [
"echo", # refers to the 'echo.py' file
"surround", # refers to the 'surround.py' file
"reverse", # 11! refers to the 'reverse' function now !!!
]
def reverse(msg: str): # <-— this name shadows the 'reverse.py' submodule
return msg[::-1] # in the case of a 'from sound.effects import *'

MREEEN __all_, from sound.effects import * iEHh] R&HE4) sound.effects FJFT
H ARG A R Y4 250 B 2Rt sound. effects BT A (WBEIALZIZ T __init_ .
py FHAERIIAANS ), SRIEF S AR LR ZAFR. XEFEH __init_ .py & LR FR
(PAS B amak it T ) . B dE JEmT import {54 Bl gk i) BLAAE AT TR . i5E DA I AURS:

import sound.effects.echo
import sound.effects.surround
from sound.effects import *
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Python Tutorial, A% 3.12.0rc3

TEARBIH, echo fl surround BIE AR Y a4 =0, FAFEAT from. . . import AT EA]
OFF sound.effects WHHENY T, (MEXT __all BRI,

EAR, W DAERERET A inport * B S G FR e A AR, (B BRABAE A re AR v i
PR o

04, f#iff] from package import specific_submodule Ao Lhr b, BT SAME
BRI R 2 P Ah, X R =R R .

6.4.2 HMSFA

MR TEEE (WURBIHE sound ) B, WA A 4axt S A KRS | M@ T, Fihn,
W sound. filters.vocoder BiMEFET(J ] sound.effects W echo Hidlk, BRPAH A from

sound.effects import echo,

PRI AT AGR B AR AES, B from module import name JEZHY import ifH], X465 A ffiH
IS5 TR S A S 24 A E . BNt T surround #ide, WA H:

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

R, MRS ART YRy . N BRI KIER "__main__ ", B RAUISRIT R — BT A
Python N AR FP 4 AR, IR ATZAEIR AR S AT AT AR Al B3

6.4.3 ZHRPHIIE

PSR R RN __path__ o FEMWM __init__.py "PRUIBENTET, REIERRIA Y —4
R g3, B2 r A, J& _init__py FTE HoRIGAFR. nTDAMBEUAR & SRR s
TE M A R AR e i 7 2

XATIEREARAEH , AT AL P e

&
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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

B H AR IERATC B RS PR G BRI AE KiEa Ml print O BREL (55 =Ry 20200 e
Gy write () Jrik; bRER I SCHFRTABS IR sys . stdout . HEM KRGS HIREES% ).

it A SR AN SR AT BN S o I B, b me 2 2207 2. Ag sk Hh AL 38 A JLRR T34

o fEAERALTF A B F @, BHETAERIT G S/ Z5 S £ E o XA, WRA
TE A F Y FREZ T AG U RYAE R, 85T fE R Python ik,

>>> year = 2016

>>> event = 'Referendum'

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

© TR str. format () HIAREELZ PR, AWM (1) IRCB s e g, R4
RIS AR G 4, (AR RO E 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 S, R LATFAT UL R G BRSSO AT H A BRERA R, BIEHMTATHERR A R . A A 5
FRRFFAT IR A TE P SEUA IS, LT IR ARA T

WA ZAEE R, RO R AR B TR, FTRAM repr O B str () BEGE(EFAL N FAF
o

str () BRBURMIMENRBERIE, repr O WA BGE T MRER BRI (MR BA SR THIE, T3 i 31
1 syntaxError). XA KRN RREGERIIXR, str () B repr () MIFAIH. — B
T, B PR IMAFSSROE, XIS e e R BB e — R AR R PR [ Y
R
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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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>>> 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
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(& 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, BAZ MRS print O BNMA: BEAEESERRINEHK.)

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

FHYERH str.1ljust () Ml str.center () o XHEARG ATATNE, HRE—NHFERE, WR

WAMTFAFREREK, EMNASEWFEAS, MalmFaR b BRI A a6l R, Hdt s —

ﬁ;&?;,)ﬁﬁﬁiﬁﬁﬁﬂﬁ'éxﬁﬁﬁ (MR ERERE 7S, PAMEH <. 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 () MICPFHREBUAITEOE FAHEPRBRBTAT (\n), RATESEARABRATIFS BT,
S ERG— AT A A WHATRT . XA S GLR BEE MG H% £. readline O RIS FHFH,
FORCLENR T IXERE, ST \n' FoR, AR R AT ML

>>> 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

W AN E I AR R T A T, FTPAM 1ist (£) B f.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

£.otell () R[EIHEEL, 45 SCPEXTGAESCIF P I BT OLE, 2 I AR BRI 754K
PABSCARLTR 78 SR B B

f.seek (offset, whence) A[PAMAESCAFXI GO E . I 275 SN offset WWHALE; 275 0H
whence ZHIHGE . whence {H2h 0 B, FORMICHTF SIS, 1 Fon (A2 /i SCPFALEL, 2 s i Seik
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 -

SCPER GO — BN IR, ISR EARA) isatty () Ml truncate () &85 A KIUMM RIS
BiEsiE A RS %
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7.2.2 {ER json (RELHMLEIE

FAFHR T MR 5 5 A SO SO SR e O SRR — 28, [0 read () 53R R [ F45H
M FAFER AL int () XRERRREL, T2 '123 " XEERY TR R IR B HBE 123, MR RAE
IRESRM T IAF IR BIR IS, FEh AT P IR S AR R Ak

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

ks JSON #% =Gl i FH T AR P B Ac e . Ry RO X BB BGE R, niE X HEIENA
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)

% ik JSON SCPEA4 AT LL UTE8 4ifid. 44T JF JSON SC{FAE g —Avexr file J1I F %5 W, i

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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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)
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for cls in [B, C, D]:

try:

raise cls{()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

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

RASER, BEARAAXPME, 5E A4, 2EFESH, UWASE R T SR AEa.,
except T &) W REAHE S H A F G HAEE — B . XA BRI E R Fw L, mEpEE a&a 14
S args J@M. AT HERL, WERBERME LT _str__ () RITHIAESHIM AL 2K
HiijiH) . args.

A

4

ok

>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:
print (type (inst)) # the exception type
print (inst.args) # arguments stored in .args
print (inst) # __str___ allows args to be printed directly,
# but may be overridden in exception subclasses
X, y = inst.args # unpack args
print ('x =", x)
print ('y =', y)

<class 'Exception'>

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

ARAPERHER) __str__ () it ST B Z 5 B R R (detail)

BaseException @i FH LI B —F2, Exception , @ IERmRE L. N
Exception ISR IEHE AR, FA TN RIG AT AZZ 1. EANEFEH sys.exit ()
5l &K SystemExit , PARY M P #FE PR FHS] LK) KeyboardInterrupt ,

Exception A DAWFFHAVEBECAT, gk (JLF) —Ul. SR, Wrifics g, RnTae R At BRI AT 1FT AL
PR Ss RA I RVHE B AN AL R T A

A Exception i WAYBEAURAT ENSUCRH , RIFEHRE (vt i)

import sys

try:
f = open('myfile.txt")
s = f.readline()
i = int(s.strip())
except OSError as err:
print ("OS error:", err)

except ValueError:
print ("Could not convert data to an integer.")
except Exception as err:
print (f"Unexpected {err=}, {type(err) ")
raise
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try .. except IBAJHAG T LN else T &), % AWRAHE, BUMBAETA except T4 2 5. Bid
T try F OEAT| KA ERATRA . Bl

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

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

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

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

] else THIEGI try TAJUSIASMO IS EAE, ATDABEG R AMITIRTE try ... except IHRIRRIPAIA
Py A2 F) SR

S A PR AL SAEBAE oy F & L2 R AR R B SMEBAE oy T I (RS REEE ) /Y
PREC Bilhn:

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

>>> try:
this_fails()

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

Handling run-time error: division by zero

84 MASE

raise WHA)SCHRSR Bl AR E B SR . BN

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

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

raise ME—SH R LM A M AT . X NSHLIUR RE LB HE%E (JREH BaseException
%K, Bl Exception B TH). WRMEHERERWA, Kl B SH 8 pR Hok RS pile -

raise ValueError # shorthand for 'raise ValueError()'

R AR HIRr R A il & T 5w, EIERTTRAL R R, W PT DARE A TR SR raise i) BB R 7
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 .
VFEARERIEGE U HE R, DAREATE S ek Bot nl g BLAY B 2 .

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

8.9 S| AFIME SN THXNEE

AL T, ALERE IR RAERRE . Xl R TE I AER P 2 LMESF AT R I RS 0L
HA HARR B, AR ERREESATIH IR DM RITA R G| KB — 75

WEH ExceptionGroup T4 T RHLAIRFIZR, XEEENT A—EHHG . EF e
S, BrCAE ] DA HAt R — R 3

>>> def f():
excs = [OSError('error 1'), SystemError('error 2')]
raise ExceptionGroup ('there were problems', excs)
>>> f()
+ Exception Group Traceback (most recent call last):

Qs
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(£ L£50)

| File "<stdin>", line 1, in <module>
| File "<stdin>", line 3, in £

| ExceptionGroup: there were problems
+_

- ] ———————

| OSError: error 1

o 2 mmmm e

| SystemError: error 2

e
>>> try

£0)
except Exception as e:
print (f'caught {type(e) }: e')

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

WL except* fURF except , FATAI DA Ve A A BRAR i A7 A L AR S . A R IR Bl 1
H, BOR T MRERSFEAL, A except s FRIFMA IR AR A, mikErA HAb T
FRALRER A TR, HRAPERGI K.

>>> def f():
raise ExceptionGroup (
"groupl n ,

[

OSError (1),
SystemError (2),
ExceptionGroup (
"group2",
[
OSError (3),
RecursionError (4)

>>> try:
£0)
except* OSError as e:
print ("There were OSErrors")
except* SystemError as e:
print ("There were SystemErrors")

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in f
| ExceptionGroup: groupl
+—4—— ] ————
| ExceptionGroup: group2
-t ] ———————
| RecursionError: 4

>>>

R, EE-NREHPWTELIZLH], MARIER. X@FNTEI R, X205 2Tl
C AR P R e, HAE T
>>> excs = []

for test in tests:

QS
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(£ L£50)

try:
test.run()

except Exception as e:
excs.append (e)

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

8.10 RiEBRAtEFRA

B—AREWARAT KR, Bl E RIS BRI E R . TEALHILT, TERH ek
JEd G SR RA . A TXAHI, 5HA 1> add_note (note) JiAEZ P, HHFH
AIMB) S FEATERES 2 o AR R 10 E S 3 2 J5 1 BB A TS I A I 22 B A 4 A AR

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

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

TypeError: bad type

Add some information

Add some more information

>>>

B, IR EUCHER] AR A, AT AR A DS IN ETR SUE R A3, 4l ra
FHAA ], R XA DR A A R A AR Y

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

>>> excs = []
>>> for i1 in range(3):
try:
£0
except Exception as e:
e.add_note (f'Happened in Iteration {i+1}")
excs.append (e)

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

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in f

OSError: operation failed

Q)
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>>>

| Happened in Iteration 2

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in f

OSError: operation failed

Happened in Iteration 3

70
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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

JE T DA ) s mT 5 1. Tﬁz g LT, TMXTJ%@I&??M@ BB B R R
PAE A modname.the_answer = o WHTPAMEH del EEAMBEAI S E M. Hlil, del modname.
the_answer $M 44N modname XJL%EF@%’}EFE the_answer,

a4 S REAEA R I 2 U, HATA AR L A 8. BRI a4 25 [0 )2 1 Python i REAS /5 vt
QI 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 BRI, el AR DUZ R AT HTE A2 __main_ AEHH
M—a, BIA HOME R4 2SE. NEAFRER EEAERESE, flbuiltins .

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

AN S 1E A 3R Python RS BESCA KIS, AGEAN I T B 71 4 dp 4 25l T i
Vi) IR, SO IR A4 BRI S | I, A BRAGTE IR, % a4 2 E P

TERIR R RS 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

M (NGERAL) IEH BTS2 S, R4 Rab 2. XA BR—AH 582 E I Z i iy 4 23 [0] Y
e TAVRHAE T T p T RIS G 25 E . JFIRH FEUEAISE SCZ A R0 A R &
WS, FON AL B 5 258 SO T I R A FR AT 4852 (FER /R BIH 2l ClassName).

9.3.2 Class &

ESUE S ESTUTLE S (C e IR PR

b 31 A Python P RTAT JE ARG | BT I FOARHETETA: obJ . name. 7RG JE 144 PR HE G 1 i
I AAAET e 2SI PR T 28K L, ARZEE SO X ARAY:

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

def f (self):
return 'hello world'

HB4 MyClass.i fll MyClass. £ g2 B RUNEESIH, KBl Bl — N EEEOR — A R Foe 4. gk
WA DABEIRAE,, PR RT DA S B SR B ok MyClass .1 fifH. _ doc_ W2—aE»m@h:, Bk b iy
BRI R "A simple example class",

RISV BB R T RAEIO RN 2R M%) — S LB A S R . 28 BIRA
(B B 2E)

’x = MyClass ()

BRI =) RN RIS SRR & %

SEBMEEAE ( T NG LAl NEXNR . V52 XA BRI RSB MR E IR IR S E
Wi P—ARTRESE XA init () WREIRDTEE, B H:

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

B—ARENLT __init__ () TP, RESEHIES B S E R SEIAGETN __init_ 0.
BEAEX A, AT DA AR TR A — A E WA AR BT S5 B

x = MyClass()

WK, __init_ () HESRA SSEHT LI E SRR EXFRET, RO EEAT
WS ECEAERY _ init_ (). B0,

>>> class Complex:

def __init__ (self, realpart, imagpart):
realpart
imagpart

self.r
self.i

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

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

e B XS T Smalltalk HHg “SEBIASER", PAK C++ PRy “Bdlili R BAREIEATESN]; B m
AR AR, ENTRAE S RO 77 . 28R UG, WPR x 2 BT A#K) MyClass BYSEH, MIPATR
ARARFFTENELME 16, HAPRBREATIAE(E 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, XFFREIFAFH 'hello world'. {Hig, JrikHARUAIAIM: x. £ 24
JTER G, BN DAROR AR DA R .

xf = x.f
while True:
print (x£f())

FFFFEEATH hello world, HEI4N.

B—NITIEPI TS AT AT R REE SRR £ O WeRBE SGEE T— 138, (AL
P x. £ 0 WEBRAWSE. INSEEETHAFE? 4R WS H R BAEA AL SR i il
N I Python 5 E 25| KA - RIES AR EBCA WA

Jebr b, VRATREC AT E) TSR IRIREIR 2 A E T LB G S M R B 25— S B A T
AR, W . £ O HIHA YT MyClass . £(x) o B2, WA n DSEHI TR
BTRAHZ SR BRE, XANSEE NIRRT G, (EAE S .

BRARNS IR TC L BRAR 7 LB AR, IR AR T S BT AT RES SR A . X S BT R AT g 5 |
A, AR AR L T JCR R R, SRR RIBIFT RIS . MRS BB A AR — AR
JEEP R KBTS, SATEPE (LOXIRMAERBIRREOTR ) KR E— M RMR, XSRS
GO ITIER G S BN F NI IEXIR I, KT RO RMSES | E— N HSEs %,
H 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

B £. g Fl h &R C RAGFE I B R B, HILENTEGE ¢ SLRRIITE — i h 5 g &%, H
TR R BRI 2 AR e Y 1 158 R R

JrE A AE M sel £ SR IR @k 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>

%5 BaseClassName WhAUE LT ] AL BHIRAE B IS0 € SRR I T A i 44 25 Al e Al 62644
FREGEAC, BAREH AL BN, YEIGE S — By, Xt R HAL:

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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YT ZHH R, FERERAELT, IR LOAE R M AR ok B M 8 E R IR e . 2R
HW), BZRGEWEAE R ANSTER— R B RPR. HiL, WRKEAEMAE DerivedClassName
FHRARE], Wi AE Basel MEBERE, K5 (GBIHHL) 7 Basel WAL TPIRR, WA EABRAE],
FHE Base2 R, RILAHE.

FLILG I HEX A SE A e — 285 7 SRR T 2 sl AWMU DA SRR super () BIPRMAEITET . XI5 A7ER
LU A 2 F R BUTE T RN SR SE TR B HE R ARR BT P Y super 1A TSR OR

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 B R A G i S 2 Python ARS8 T DASE 1o e A — AV T R R I 4 7 vk i A
HEN BN, AR —DEET SO RS AR LR R B, ARVTDAE L— A read () #lI
readline () JPRRATEAN T BbER Zeuh OPIBCEAR RO, FFRFHAE IS EUL A

KPIITEN R W EA R m.__self WU m () INERSEBIXIR, Wm. __func_ M%ITIA
JITRT IS4 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

T T EREVGE ARG, wE0T PARRFAHL A VR A 2R A ik AL 281 jﬂT EX  iter_ () HEEH
FaREl—NAH __next_ () FEMXS. MRELEENLT _next_ (), 4 __iter_ () AJPAT
AR ] 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

AT DA A A8 28 52 AT ART ) BRI W] DASE FJIJ—WUFJ?T”J_EI’J%?%E’J RACES S (HAE NS B YA
FoNEE, HAHESHSEE __iter_ () fl _next_ () H¥k.

T A KA VEAE T R AR s A PR 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:\\Python312"'

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

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

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

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

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

>>> import shutil

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

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

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

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

10.3 HTSH

— ) T A 3 55 B G TS XS BN EIE A TEAE sy s BEHE) argy JE M . 25413k
i, EFATEER THAY demo . py U

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

PATR2AE 247217 python demo.py one two three fiithyZ5R:

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

argparse BLERFEMHL T M IRABLHIRAE B Ay S4TSR AU AT SR A2 A3k 4, Il
priz e ST 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, %ALY args.
lines %4 5 ¥ args.filenames %4 ['alpha.txt', 'beta.txt'],

104 $EiRMHEERMEFLEL

sys WA BA stdin | stdout FI stderr FJEVE. JGE X T A &S RIEEBAEEA R, BIEYE stdour 1%
HENGHAT AR EA]:

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

2 LA R BT R sys.exit () o
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10.5 FHFEREs T

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

>>> import re

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

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

'cat in the hat'

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

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

10.6 #5

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

>>> import math

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

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

random BB I TREHLIERE I T A

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics BHITREEEBIR ARG EME OO, Pk, %) -

>>> import statistics

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

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

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

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

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

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

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

>>> import smtplib

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

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

Beware the Ides of March.
mn H)

>>> server.quit ()

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

10.8 HEHAFOAET(]

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

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

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

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

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

>>> age = now - birthday

>>> age.days

14368

10.9 HIEEYS

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

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

41

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

37

(T v2kZE)
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(£ L£50)

>>> zlib.decompress (t)

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

226805979

10.10 PEENE

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

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

>>> from timeit import Timer

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

0.54962537085770791

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

10.11 &=

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

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

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

mrn

return sum(values) / len(values)

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

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

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

unittest.main () # Calling from the command line invokes all tests
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10.12 B8

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

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

BEHRA AR, BT B T AL B XML,

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

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

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

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

VI35 AR

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

88
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cHAPTER 11

PRAERER T —F ZERSy

S ARG T M AR I S S SR SRR . K LEREAR D AR /N A

11.1 (L5t

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

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

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

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

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

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

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

>>> import textwrap

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

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

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

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

>>> locale.format_string("%d", x, grouping=True)

'1,234,567"

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

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

11.2 &R

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

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

>>> from string import Template

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

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

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

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

>>> t.substitute (d)

Traceback (most recent call last):

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

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

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

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

Q)
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(£ 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 £
ﬁ%&?%?ﬁiﬁﬁ%ﬁ,@%%ﬁ%\$ﬁ\%#ﬁgﬂhvg

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

11.5 HFEIEFHF

logging HEBEEMHINAETT & H R MM H ALK R R PRI T, HEH B EE SOk

sys.stderr

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

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

logging.critical ('Critical error —-- shutting down')
BT F

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

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

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

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

11.6 555|H

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

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

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

(PR
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(22 B30
>>> d['primary'] = a # does not create a reference
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary"'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python312/1lib/weakref.py", line 46, in __getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 BFREIIRNIA

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

array 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

>> 0.1 + 0.2 + 0.2 + 0.2 + 0.2 +0.2+ 0.2+ 0.2+ 0.2+ 0.1 ==1.0
False

decimal BibRFEHL IR 20 R IEHE:

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

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

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

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

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

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

>>> import sys

>>> sys.path

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

SLREHRIS — IR, iR

’deactivate

B At

12.3 &M pip EEB

VRATLAGE >0 pip MR AR . THERIBS BRI L. BRI EL T pip FFM Python Package Index
LA . AR ATEAREY) web 1 bidt H £ Python Package Index.

pip AL T4 Vinstall”, "uninstall”, "freeze” 2545, ({7 installing-index 355 L& F 525 ) pip XY .)
] DAIE A 5 5 A ) 24 FROR 225 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

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

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

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

WERARE A TIX A S, pip RYEEEIC AR T i KA BAS B AT . AR 0] DASRHEA [ Y
A S AR R R A, BiF ARRI PAizfT python —m pip install --upgrade DARFHR{PFELTFZLE]
R UAR:

(tutorial-env) $ python -m pip install —--upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0
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python -m pip uninstall JG#R—A>uZ B AERLE b IR i 6 B Xof I 1 44
python -m pip show FRA KFAFHE CIER:

(tutorial-env) $ python -m pip show requests
Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

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

python -m pip list ¥FE/RFTHATE LIRSS 225 i)

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

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze ¥f77/E —PNRMWE M FE, HHHE S M python —m pip
install AR . — A W ZE R RFILFI FHE requirement s . txt 30 A:

(tutorial-env
(tutorial-env

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

RJE AT DARF requirements . txt $EAZZE AR il 15 0 B AR 7 ) — 3o 34t . 9K J5 H P mT DA A
install -r ZHEFHEVLERLE:

(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 AHEZHILEI . 7K pip KI5EE ORI & Y installing-index $8F. M1RE T — NI A 2B 4F
HAE Python Package Index H1Hf, &[5 Python packaging user guide.
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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:
PR — AT, Hrp SR T R ARE R 22, BRIy SR (EEE ) S %55
Ao brifE Python 73 A IRALHE 4 % MEIACAS . ixX LERLHRT PASE B H Unix HEAS, @1k HTTP $RH0CC
B, AR RBERLEL, MEATA AT, B DA SO 2 AT S5 . D SE AR PR S 5 R (AR T A R
Len] LI EE .
* 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

TE SRR 3 JE Bl ) IS 22 R RIS 7 b A T B R 1 3l DAMEAESR T Tab SN AR AR 8G B
2 F 4k Python TEAIZ AR, 24 B Ja AL BRI A AR A FR. X Tl m 5 i #A Wl string.a, E&
XZRIBA BT 2B SR IR G AR IR 45 RN R JE PR A e . W R AT
__getattr__ () JVARINRIBIRFRIBA B —HB X AT RE SAAT R R 7 s SR ARTS . BOARC EE 20
VRIC 288 D7 S RAF BRI T H SR 4408 . python_history HSCHF. %M1 AE T — RS B AR
SRR RFARSE AT ] o

14.2 AR EAFRRNERR

Python fif R 5 WA RIARLL , MRSt 7 —K2P: TLiR/Ere, AR ERYIIRE: MR AETE iR £
SLATISEGE (FRTER ISR R R R TR IEATS) . IR Aha LI AT AR AR 145
o At (BEFEW) 155, 515 URIHbATS 25 ILAC.

— AR RS 2 S SRR AR 2 [Python, ‘BEELAAFAE 1A BN, BEA tab #he, MG
P DR PRI RE . B T DA SE B A B AR AR o 55— DALY 3 2 < 1 PR 2
bpython,
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cHAPTER 15

FREAR: SRR

FF A BHETTSALRE (2 DA RO 2 (k) /9 NECRFORI . BN, TR/ 0. 625 BN 6/10 +
2/100 + 5/1000, T RERYg 3ERI/INEL 0. 101 B 172 + 0/4 + 1/8. XA/ NS A AR HOAEL,  PHE— Y
PBIHETH—AF T O 10 B/NEOE R, Ties NS s S50k 2 #/MIoE

A, KZB T IEH/NEERA BER it 2 o bR XS EHERZ B OUT , AR5 AR+
PEE SR KRBT DI A R s O At A A T S

F A RO B AN ML AR BN 5y — 2. B 1/3 o ATRI A B EAE IR R B — Rl E

’0.3

o, A,

’0.33

o, AT,

’0.333

PABERHE . PR ETRRE T2 ORI, EAUKEARET 13, FIg B i 1/3

[IAERYIERE, TCIRARGE 2 AL 2 N SR RS, 2B 0.1 FRICTERT B2 — DA 2 S B4
/B AEDA 2 BB OL T, 1710 @ — AN ToBRIEF /N

0.0001100110011001100110011001100110011001100110011...

HEATA]— L EETR, RER R BESR]—ANEME. B, 54 REFTBZEM T, B S50 L EE it
i BN R SN B A A 8 FATRYEG 53 [N, RN R 2 IR . FE 1/10 31X
AME T, AR R A BE 3602879701896397 / 2 ** 55 . PAREAT 1/10 , {HIF AR 1/10,
B EA 2R R EEH PR S BN B A2 5077 . Python N 44T BITH BN AR 2 HIE

IR EL. FERF VTSN, AR Python BHE 0.1 FY —f il (LT L A HHE R ) -8 fh (ELHT BT H R
e B LA

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

KR Z B B E L, H i Python il iAW /R iy AEL A B Al B A £
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>> 1 / 10
0.1

EiEF, R4 Hh B 25 SRR ORI 2 1/10 BRSHAME, SERREAFE H 2 il 1710 [T ML T SRR
G i1

HiB 2, A2 AN KA O 83t A R A BB e e e N B Bl tm, 0.1 L 0.
10000000000000001.,.0.1000000000000000055511151231257827021181583404541015625
SHERITPLT 3602879701896397 / 2 ** 55, MTArA XL+t HIEE LA A FE T RUE, k]
PAE /R HAHATA A, FEBHR R AR eval (repr(x)) == x .

TE i % F, Python $27RFF Al N BHY repr O B BIL ik HR R A 17 LA BOBF IR BoR, W 0.
10000000000000001, M Python 3.1 F44, Python (YEKRZH AL ) IALREW X R R P i
S AR 0.1

TR X AP D2 b A AR AR . EANE Python SRR, BARIRIU PR . IRSTERT
A SCRHRRRE P P )7 AUS B RTE S T AR RRER RS O (SRS SR RES SO i AL TR

Ao BrRixfER).
AEE SE A S, AR T RE & A 1 A ER A A ke e A RR v K B R A R4

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

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

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

WM T R, XA P PR MBS R R RIS (AT T AR 2iiiE

—AMESZEARESE — MBS, BN, BFXAS 0.1 HAEEIER 1710, B =4 0.1 AUEA It JIyEA i
5% 0.3:

>> 0.1 + 0.1 + 0.1 == 0.3
False

i H, fF XA 0.1 LSRR 1710 XA 0.3 MICHAE#ZRR 3/10 fY{E, i round () eR%CIEST
FSE At e B

>>> round (0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)
False

BRI BRI RE T o Hr B RS2 B, (R DA math.isclose () BREBORIEAT ARG
H{H Heg

>>> math.isclose (0.1 + 0.1 + 0.1, 0.3)
True

i, WALAMEA] round () EREORKBULBLIURLE:

’.. doctest::

>>> round (math.pi, ndigits=2) == round(22 / 7, ndigits=2)
True

ZHEHF RBRAS AL XA NEIFE L. A K017 1 ISR R RS R” — 7 h A
PEAIMA . 527 Examples of Floating Point Problems $R U % — 3 ) 157 Az AL i FH7E 52 i b & Feh iy
DLIE AR BR8] 2[5 The Perils of Floating Point FREUH At WAL SN I 52 B4

IEAIR R SCER SRS, WU R R E SR HR AL TGP B0 ! Python 77
MIBFH RS DR IE R SRR YOR TR, e R Z Bl ds LR UOF SIS FHRRI 1) 24453 FHfi#fe
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BAER 1 ABAORAEEE . XK ZEUE SRR 205, (AR SR EILF eI SRR BEAR, HAaR
T s A T BE 2 S EONI) A A B 1R

BRI DU SEAFEAE , BXTT R ZH0E 5 W77 s A R U, AR R a7 B bR i 4 B B 45 21
AN RREE R+ R EE R TS BRI R G R, st () BHE R, XN TERERNERTSE
formatstrings H' str. format () JFIERIMERIEIRG.

TR B TR RN R, S decimal BB, ZABIHSIEL T IE ST H A SRS
A3 E 0 v il = A

F— MRz E R fractions BRI ICRE, 2B TR T A B EARZE (FILnreA
KR8 13 SXREMEUE) -

ASRAR R IS S B PR AR 2 T fif— 1 NumPy £ K i SciPy T H B B 7 2 HA gzl
FAaE ). S0, <https:/scipy.org>,

Python I $& {1 T — 28 T H AT REAEAR #4 5% A8 SERIE — A s Z0 ks 0 (5 0 A Bl 00 4 A8 . Bl 4
Float .as_integer ratio() JHAHIT AT i

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

F XA PR AR, BT AR SR Jes i s S

>>> x == 3537115888337719 / 1125899906842624
True

fl%at.hex() Tk DA St fl (DA 16 EEL) SkFRiF Sk, FFERES HARFAERI TH AL A
T A

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

RS LTIl waviia | 2 WIE S 3 B e B U R E A R Y Ik

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

T X R FoR R R, Bl TEBORFERA (AT %) #Y Python ASHIE(E , VAR S HEHH[AIME
R HABIES (0 Java Fl C99) AZ Bk,

A MMM THERZ sum O B EREGSHE B SRAERR ARG EE G . B STERERR I B S
FRT I DAy v 1) 3 A 2D SR 9 ARG B o X W] PATE S ML DR S AAS B 3, AR DA SR R B REAS 2R
A BITERE:

>»>> 0.1 + 0.1 + 0.2 + 0.2 +0.2+0.2+0.2+0.17+ 0.1 + 0.1 ==1.0
False

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

True

math. fsum () B PHAEBEPAIN B ST ER IR ER “ZRABAL” PAEISEE R A IFT—I)
ﬁ% R L sum () P AEAE R S A LT AH B IRES 3: 80R 4 SR B0 D W5 b k8
Kb

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,

R -143401161400469.7, 266262841.31058735, -0.003244936839808227]

>>> float (sum(map (Fraction, arr))) # Exact summation with single rounding
8.042173697819788e-13

>>> math.fsum(arr) # Single rounding

8.042173697819788e-13

>>> sum(arr) # Multiple roundings in extended precision

8.042178034628478e-13

(N 4kZE)
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(22 B30
>>> total = 0.0
>>> for x in arr:
total += x # Multiple roundings 1in standard precision
>>> total # Straight addition has no correct digits!
-0.0051575902860057365

15.1 RRMEEIR

A/NIRFEEANEERE 0. 17 AT, FUEII T DAZEAESE B XIS LI AR B AT . BUE il fe 2 CL R AR 3
& TR AR

Ao iR R (OS2 REH0) HRER/NICETEA — o (DA 2 BBt ) RS iflmix —
PRI MR X N4 Python (¥ Perl, C. C++. Java, Fortran DAKVFZHAMIET) LHA
2 ERARBT R ARG 1 BEH KB 2

R ALERE? 1710 2 Tou e/ NICRE IR 2R 1 . /0 AN 2000 4FE, JLF- BT ML #08 H) TEEE 754
TR AGE AR, LI RS- G # Python JF UG A IEEE 754 binary64 ” XURSE” i
IEEE 754 binary6d {405 53 (AEE, BIHAEH AR RS R SR 0.1 #45hDL J/244N TE iR R
WA /NE, o T R 5 53 HURROLARER . FERRE

’1 /10 ~= 3/ (2%*N) ‘
5h
’J ~= 2**N / 10 ‘

FHMT J A 53 6L (B >= 2x*52{H < 2%%53), N Wysef{EN 56:

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

WALRE, 56 EME—RERE J 15 %FA 53 AR N (5. XA J AT RER S ERLE & A Z S IR

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

T REGET 10 A2, FrDAR RS RUE ATl il b AR AG:

>>> g+l
7205759403792794

PR IHLAE TEEE 754 XUKS T W] BEIA 2 /Y 1710 A A OUE N

’7205759403792794 / 2 ** 56 ‘

I T AN BRI DA 5 2R NI

’3602879701896397 / 2 ** 55 ‘

TR TIRAM T EE A, XSRS EIE KT 17105 QiR RFATEA m LA, NIRRT
1710, {HIGIS Ui EHA 2 A7 #h a9 1/10!

H T EMIK AL BE” 1/10: BLbE RIS L pras B e/, BIE ReiA 3] 1Y e fd: IEEE 754 XL
1 BE I AUUE:

>>> (0.1 * 2 ** 55

3602879701896397.0
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WERFATRE%/ IR VA 10%+55, FRATH] AR B % Eka i 55 >+ BE R

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

X R EAE AT AL R Y R 2T - B 0.1000000000000000055511151231257827021181583404541015625
WEIEE (BIERIHRA Python) #IA S B/RXASSERE M T HEHIEUE, 2R ey AF] 17 A8
==

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

fractions il decimal B HISXFERYTHE B N S):

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

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

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

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

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

Bt 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 ‘

(ERBRESR AL T Y PATH ) MIARRIT S, FERSCPFBEE AT # 1 AU SRR RIS F4 -
FERLE-5 b, 47 200A Unix BE(RATEER ("\n') Z55R, MAZPA Windows ('\r\n') 745K
R, BT, SR BT, 4, 1E Python "PRERHEREITA .

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

’s 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 $2{L T AN F AR IEFT B & - sitecustomize F1 usercustomize., T L2 UM TAER, HLwHE
SR F| ] F site-packages H st E . JE 35 Python 1217 DA FACHS:

>>> 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 ) TAF 7 2AHIR] , {EE 5 T A P B 7E 42 /) site-packages H 5% A1, H-1F usercustomize
ZHISA. B2 SR site B SCRY.

gix
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APPENDIX A

RIEXFERE

>>> A7 H 40 TP BAA Y Python HURAF. A4 Bon T REARE By sUAE M Rea B AT RO RE B AR RS 2 i o
. BHAENFE X
o A H A L AR A AT B ERIARY Python $E/RAF, fdh: gAFR AR, UMY 43 PR AF
2N (JIES. FiEe. #ESH=8515), d2iiE M EmesZ 5.
* Ellipsis NEHFE.
2to3 4 Python 2.x AR %%k Python 3.x ARG T H. | JHATAEATIRAD , 3 Dy AT, A3 R 2 B0kl
FI RN I 8
2t03 WA FEARMERE R, BN 1ib2to3; FRME T ML A AN Tools/scripts/2to3. L

2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
Fa, M2 FHALR G EU hasattr () B TRMECE HEC R (FlangH EAR5). ABC
SIAT T2, XM IEg& B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

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

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | fig i F ARyt i fefE 5L B .

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

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

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
WA * [iterable B TCRBAE A . 2EBIKRUL, 3 F1 5 FELA M S JE T A8 S 4
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complex (3, D5)
complex (* (3, 5))

B0 S4B POV B0 S s SR BN B 0 calls — 5. U, (F A4
SR FIRAR— B RO 2 BB R R 2 Rt

3% Wparameter RIEFRFH , LSS SEGESH K 5IA K PEP 362,

asynchronous context manager -- 5720 | F3CHEISY L FP X f @ i ¥ X _aenter_ () A
__aexit__ () FEEX async with i) IEITEES. B PEP 492 5] A,

asynchronous generator -- 55252 K 3S 1% [BI{E Masynchronous generator iterator R B-5{JJ async
def & LW REARAMLL, RRZAAFET BEMEE vield Kb A4 —RFIATLE async for
(2N U AN =S

AR 3 2 4 0 A e bR AR, (BRSNS DL T W] RE 4R - & A&
FIREME L, T EPRARE G 3

SRR LA avait FAREK asyne for M async with .
asynchronous generator iterator -- 525 7 85 5028 asynchronous generator FRELFT B EE IR .

Xt 4 J@ Fasynchronous iterator, 4fHH __anext__ () FYEVE BT &R o] —A> 0] S 50 4k ST
e AR R A R EUA B2 N —A> yield Kikal.

5 yield 2UMEIFATE, RAEUAIGEIARE (RARTERAER uy H5). %%
kR B R BN _ anexc_ () FUREIIHAL TS PTG A AT, &2 M BT (o L4k
47 S PEP 492 il PEP 525,

asynchronous iterable -- 5B [ R R — W PATE async for iHM) oAl AY XTS5 1 B 1Y

9

%
?‘,ﬁ

Sk R MR

o
T

__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,
asynchronous iterator -- 52B3% 08 — N SE W T __aiter_ () M __anext_ () H¥EW X L.
__anext__ () MWWk El—Aawaitable ¥} 4%:, async for &b FHE BN __anext_ ()

Ty ¥EFTR B SRR BN 5[ & —A> stopAsyncIteration . 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.

WERRRACVE, RERWE LN identifiers (Y IEAR A TR AE— DRI R B Z AT LAY, 40 fd
setattr (). XFERYBYERF IO 5 Rk 0k U7, M@t getattr () RIKEL.

awaitable -- WAFREX 4 —NAITE await FAA P AMXTS . W RAE coroutine 2 HAT __await__ ()
TIERIN G . S0, PEP 492,

BDFL “& 5 {-z&h#E" WP 45, B Guido van Rossum, Python (A3 .

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
HAFEAZGI . MR RPN B2 N — B Taet. B, SRS ol ARSER AT 511
55— strong reference 55 E o

HEFEAEborrowed reference M Py_INCREF () PAKFEFEHbEE Ry strong reference, [BF224ZX%
TCEAEAE AT W B JG— A Z g A . Py_NewRef () BRELAT AR KA AN Hi 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
ARG (0 HEEATENTA) s XX a0 146 bytes PAK bytes X4 memoryview,
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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, argumentN)

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
cdass -- J& R FE O GEN . 28 S S AR A SE B A TR E IR e o
class variable -- QR348 40 eI g AR &, I HAUSRAE SR )29 B (M @ FE 20 326 B 20 .

complex number -- 538 X ELHARGNY SR, Hoh e B B R R A S RS A
HERCR ERCRAE (-1 WP iR) msefill, W efes 5 1, FE TS5 §. Python N
TMERA S, RATARARCT 3G BMA A 3 A%, Bl 3+15. IR math Fibk
PR GAR ZRURAS, i cmath, AR — A B S SRR . WERAR G
A, BMENEILTF A,

context manager -- | FSCFBIES 7E with (B4, #idE X __enter_ () fl _exit__ () Hik
KA FRBARSHINT S . 20 PEP 343,

context variable -- | F S0 & —FRIEH TR R LT SCo] LR AR BER A . X LT AELAL R
TERE PR AT AR T DA REI A . Aad, X B RS ESRYE, — M T&RE T iES
HZA LR, BRSO RER) R AR I K G5 P AR TiBE: . 20 contextvars.

contiguous -- ¥E&; —ANEP IR C i& 428 Fortran % 4SO\ i TELE . B4EZ b2 C 1 Fortran
LR . FE—YEEdl s, FrA 4% H Ah07E NAE A U AH SR HBHES , R IR B RS T .
LY C-IESHA R, 44 NAFHEHES B ) B — &R 5 1 A 2% B Il el . {H27E Fortran
S 2 5 — AR5 el

coroutine - Pf HhAE e T BIRERY B — BB . TBIRE AT DAERE— RdE AFFAE S — RGB o PRI ml DA
T ZAREM S LA IBANKIZ . BN asyne def ifAR%EH . S PEP 492,

coroutine function -- PpFEFEL 1% [Bl—A>coroutine ST R . PMEREA]ET asyne def iBAIEE X,
FETREfI S await, async for fll async with R85, XM EH PEP 492 5] A,

CPython Python LB HITESLIL, E python.org | & ffi. "CPython” —i] ] T-7E W BRI M SE R 5 1
5L BB 4N Jython B IronPython £ X 1

decorator -- 3N IR FE R 5 — AN REU R EL, WE T Qurapper IEETE AR TRECS . B
2R LG40 FE classmethod () fl staticmethod ().

PMARER FUE IR, DU AR B0E SR S ESe 45

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

@staticmethod
def f (arg):

FIAERORR S MG T2, Hl R AR . A7 R BT AT 2 0L R BIUE SOR 258 LR SC
EE

descriptor -- #iiB%F F(TEX T __get__ (), _set__ () M __delete_ () FEMXR. X—1KE
PENHRAR I, ERRRRIEF T e R A g . EE IR, M a.b AR, E
SR B IER S AE o BZEF IR B A TN b IR, (HUR b2 Mibdy, WS RY
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AR AR T i o BRARA 2R A &2 B2 KB Python Ry SCHE, [H NI VA2 EE SR MY BEAL,
CARRE. A JRIE. BIE. BESTE AL R T T 454

A KB IRNE Z (5, S descriptors B {1 fii e »

dictionary -- “y8t — A SCHEA , H AT B BRI B A N (e . BT DURATATHA __hash__ () Fll
_eq__ () HERINIS . I Perl &5 FPHRA hash,

dictionary comprehension -- “plLifi: 35X Ab A>T SRR i BT A B0 43 OT B I IR B G R I —
MEESYE, results = {n: n ** 2 for n in range (10) } HHH—7HEn F{E n **
2 HYMLE A BF FL . Z: 1L comprehensions

dictionary view -- ‘MK M dict.keys (), dict.values () fl dict.items () iR BIAXTERIEFR N
FHALE . AL T FHAH W — S E, X ERE SIS, RS s . 2
P F AR E RS Ao B IER S, AT 1ist (dictview) . B dict-views.,

docstring -- SRS FRFH {EN2E. RBEBLER Z ISR — AU B A 8 (e . EAEUS AT
P2, (HSPRERTRBIF A FMESR . sREEERE) __doc__ J@MkH. T en T
PN, DR X AT TSR A B o7

duck-typing -- 1878 F5—Fh g WUAE , BIFAREE R R RAORH 2w LA B D, m
R EERA S EsUE M (CBERREN T, MBS T, e T.”) hT
SRR T AR E 2R A, BT R AR a] i i fe i 2 SRR T R Mg -2 H R0 i
type () B isinstance () fill. ((HEAERRG-F-28AUn] DA A 48 208 & fE b 7e. ) MIERESR
fil hasattr () fs2EAFP 4hft.

EAFP  “RJFIRHRIFW R S WSS . X Python 5 F AS 40 5 XUk 2 (e I 75 B4 4wl J& A7
TE, AR BRI AR SR o SRR RT3 Rt WA PR AR 2 K s ] try Fll except 184]. T
HARXT P NZ Bl LBYL WA, LT C 12 HAthiE 5 .

expression -- A A T PR FEAMERNIBERIT. Ha)igul, — PN ERBRERTTEWNFEE. 4
R BT EEA S EREOR AL E, EAREAH SR —ME. S HMESAE, IFE
Fr ﬁtiif@ﬁ%ﬁ%%{ﬁﬁo ISAEARRER A E R X W statement, HIIN while, WREH2)E TiEA]
[[E]|=Srs=w

extension module -- " JEEIH DA C 5 C++ 4 5 1AL, (ff] Python [) C API 5% 515 F 100 A F AR
AT L

f-string -- f-F4F VA £ B F BRI EA R FIEEE RN AR B AL AT R T
M55, =1 PEP 498,

file object -- SCPFRF e X SR AT ) SC 1 AP DARE R E R ERI XS (i read () Blwrite () XFF
) o« AR HAIE T AR, SCEXTS AT DA SRR B SSRGS SO, P AR R A i, B2t
i@iﬂ?%ﬂ@iﬁfﬂ (BIabRER A . WAEZR X, BT, HIE%S). SRR i
;E(Xd- E‘ ‘/‘/ﬁo

Febr I ZFP RN SCHEXS G TG =t ) S, Geih =t ) SO ARG S, BTN E
SOSTE 1o fibrp, RIS REHVETT 50U open () BREL.

file-like object -- SLPFRX G file object W R] Xid].

filesystem encoding and error handler -- 3. 2RS40 H% X G55 IRAC BN Python F 3 M #:1F 22 45 fif 65
FATHF A HRAE RGeS Unicode 1) g A% =5 5 DAL BRAT A .

S R G AR T A A AR RE B AR RS AR 128 DA BITE Eid . R S R G gmt s X 0
VAL ARAE, W) API pBRELFTfE£S S| & UnicodeError,

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

AREOCCI R GE g i 5 R AL PRI -

filesystem encoding and error handler J27F Python JEZE}E T PyConfig_Read () ERECEECEN): &
Z: ] PyConfig f filesystem_encoding fil filesystem_errors & .

g2 Wlocale encoding,

finder -- 2R — P S HE RGP T BRI loader XT5E
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M Python 3.3 SEFEXE A SRR A TR 28 TiA 125 3% 5 FlE sys.meta_path i, PAKpath entry
finders Bt & sys .path_hooks ffiff.

EL LT % 1 PEP 302, PEP 420 ] PEP 451,
floor division -- [i] FIUCREERIE 1) N A B BT BB B R vE . ) N U BRE B SRR E /7 o B

wn, Fk 11 /7 AR EEERRE 2, S ZMRPRIF S EIERERR 2,75 . 3 (11
// 4 £R[E] -3 BRI -2.75 @ F A EISE . W PEP 238

function -- %L T DA R I 3 [0 BEAME R —2HiE A o I8 R] DA HAZ A B -2 AR BRI T
. Y5 Wparameter, method F function 257,

function annotation -- FREChRTE B4 2R B 2 80 MIE ) annotation
PRECPRYEE & T2 2042 7+ BInpA R BRECHUE 2 A int SEOFHUIER [ —A int {H:

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

PR AR TE A AR UL function —5 .

Z: Wvariable annotation f1 PEP 484, Hrpdiid T IhfE. 5123 % annotations-howto DA T B FA 45
B B .

_ future__ future 7&/4], from _ future_ import <feature> I§/R 4 iFas i F¥-14E K ) Python
RATHR P SCARME R TEE S SCR AP Y FIRIE . _ future_ BIHRSCRYICSE T A RENY feature L
B G FA SIS HARBRAE, VR UG BRI R A ol P8 e O A BB S R AR E
B (5T ) FEATHT R BRI

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

garbage collection -- Ki i[RI FEHCA 9% 1 N A7 25 B i A2 . Python J&3@ 44 5| HITHECRI— > BEAE A
AT EERS ] FH A PRI o] SRS SR PRAT LI [ iy o 7] DA g AR St 2 sl A7 3% o] i 2%

generator -- /L& 3y iR Bl —"generator iterator (R %L . BB ARG HREL, ANFESAETHMAE vield
%ﬁﬁ%@ﬁi*féﬂﬁfﬁ% for- I 82l 1 next () BREGE K.

HOR R AR R, (AAE R UL T BT R AR £ a  iA RS o WPRTE G EROA B 3, 7
ﬁiﬂ%é*’ﬁb}\ﬁﬁal&x

generator iterator -- /LK IEIRES generator BRBT R IIXT S

A vield UG EEAM, CEMHALANIPRE (B R e try ). % &
R BEREWEN, BB ESRSITT (X5 R0 MBI RIS g&%ﬂhﬁﬁ)

generator expression -- RS AE N R[] IER AR FRIBA . E%i&ﬂéfﬁé@jél_%ﬁjfiiﬁﬂ?ﬁ TE X
T—AMESAE R JEER for 4], PAK—AER if 7). PATE AR NINZ R EUE L
—RIIA:

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

generic function - ML 4K 7 05 LA 110 26 MO AR B . TS 2 sV
SRR A2 M IR A S
FHiZ Wsingle dispatch RiEF45H . functools.singledispatch () RffigslA K PEP 443,

generic type -- {2 W[ 24k npe; HEN 1ist B dict AR Agek. HIT R 2T AUEAt.
FLHT SN Z R4 2%, PEP 483, PEP 484, PEP 585 fil typing Kk,

GIL Z:W.global interpreter lock .

global interpreter lock -- 4 Jafif B 25 i CPﬂhan FERE A IR B — R AL, B PR ] — I 20 A — &
RELEINAT Python byrecode, MALHITEIT BB X GAA ((U4E dict FEBNERA) HXIF LI
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ka2 {7 CPython SEBil. 2B MPRE SR N B (1 RE e 2 RS AT S (8, AN D249
PE T HEZ A B BT

At BESEAR R R EER =7 R T RS RAS BT AE AT T SR A AT 55 0 s 4 e A R
GIL. BbAh, FEAT VO HfEmt i B2 Sk GIL.

QA (PASEREAIR R BUE I 2B ) B AR RIS I MRIRG T, WX &
PR T AL PR D0 T BOVERE . AR SE X Bt RE DR A R R B S AR A 2%, AT
HMELAZES

hash-based pye -- J&-Fs A pye 197 D5 S P04 7 1 9 i R o T AT e 715
S 2, pyc-invalidation.

hashable -- W[W5 4y — X0 G2 (I A (EL QR AE HL AR iy B N 46 N3, i BepRol 64 (B EH2A
__hash__ () Jiik), FFRIDAIR MRS RIEATHE (ERERA _ea O HE). AIIGANISR AL
I RAT ARG A (L LRSS R A A ]

TG A PSR SRR T SR AR B A BT, PR DAk S B 2 A A P Bt e A fE

KZ %L Python H YA FIAS N BN R ERR T Y ATARZ A (Blans) sk i) #ATA; A
AlARZR g (BIANTCALA frozenset) (4 EAMTICRE I MG AR AT T . P2 AL
K BRI TTRA T . EAERRE—EAE (BRIERSECHER), BN Er A e
TEAMW id0) .

IDLE Python [{J4 T & 524> BRH5E . idle S Python ARiE 2 ATHR P 1) BEAS S o AT AR AR B

immutable -- AREXR HAREEERXISR . AN GAFERT . FAERATTA. RN RN GERL
A o ARABITAFAE— AR RIE, BB X SR . EATHE TG 2H B A (A Ly %
TERL, BN b i i

import path -- S AW M2 E (k2450 ) ARHNE, SPEEEpath based finder I AR
FAHR. EFAR, WAESFEFKH sys.path, HIFRFALR VR TEER H EHAM
__path__ J@.

importing -- §A 4/ ) Python fURSAE R 75— ML) Python AURS T 11 A2 -
importer -- FAZY EHIINBBIRIGXTS ;. WX GBEIE T finder g T loader

interactive -- 2 4. Python i — S HLAMRER:,  RIRTT DAEMRRESHR /R AT I i A GBI RIaAsC, SERD
PATHERELGIR . AFAWSEMIHE) python fiyd (AT DAFEARIY VT ST HLIT 463 B v e A0
R ST ) o RN U AR A B R BRI G B IR X A O NS AR (GFICR M help () ).

interpreted -- fiFE%! Python —@MEREALE S, SZMHXNMEMIFAUES, BAWENXHIH T 717
T G i WA AE T 2 PITASOR] o 33K T WA R SCE T AL B2 7 1 N 0 S S Hb B 28 ] 08 T S P2
1To MREAUE Tl A IR ENE T I LA 5, HEERF AT aEE. &
Dinteractive,

interpreter shutdown -- fRREZS S 44 2K SC A B, Python fERERS R E A — NRIRIZTT Y BOT B A0
A A ELEUR, B anBERAI & A B NI EE S5 . BIRSZ A el 25 . Xk H P
FE XHTHAS S E55 | R ARSI T o FE KPR Be A TR AR P RE 2B B - Fh S, PR TR
B PIRC AT R (5 WA 61T FER e s 5L 55 ) .

FEREAR R 2R P R A __main_ BEHEETIE T IA C 58 AT -

iterable -- WK R GENSE — R [ H B IR XS 5. AR S BI FAFE A A 288 (I 1ist,
str fll tuple) PAMIELLARR AN dict, U 2 PAEARMIEX T __iter_ () FYEESEH
T sequence V& L) __getitem_ () YRR HESEIIRTE.

AT T for FEFA RSB ANFFIIHY (2ip ()« map () ..). G
PR ER SR B RE iter O I, ©2REZMRRIERE. SR YA RHE T
Gt UM 7. G P TR RXE e, Al R T BT dter () o3 H CAMBZE (LA 42,
For FAIZ AR LTSGR, RN i 4475 i P RAE DR ER I (R A7 2 AL . 5

Diterator. sequence VA Jgenerator,

iterator -- ZACEY FRFR —IEREIRRAATS . ERRAHERIN _next_ () FEE (BFHELN
BEHRE next () KRB REGE PRI, 24354 EdE ] HBNAGE] & StopIteration 4., FliX
BFE RS 2 P BRI R R, S next_ () H¥ENAFIRE|% Stoplteration
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S BEREUAEA __iter_ () HEADRIRFIZERIN LA S, HIE R0 e e ik
RXFG, AT T AL TR G586 . — A REW I INZARLE L 2 ) A T %A
TR . A% (Bl 1ist) EARBIRINEAEA Liter () REEURTE for TER P B
ST ASHE AR . WURAE IS DR AR S 2 AR U 2 3 [ 7 2 1 2 A R P R R 1)
— RS, HHAERRRGE SRS
W25 E £ R typeiter.
CPython SZBU4H1i: CPython {4 — W R E L __iter () TR,

key function -- SERRS # bR A PR B H R AL, A2 RS AR 1] T HE P ECHE L 0 £ 0 T IR X 4. il
locale.strxfrm () AT A M —MFEFRE KIEHT 29 & i HEF 3

Python Hf7 ¥ 2 T HAR Ao vF B R Bk = HOC R HEM 8 H K. H A 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H % 7 2] DRI — N R AR B, str. lower () Tl DAIAEZ0E K/ NG HEF I dE R L. B
R ATIE T 1anbda FAFKRA @RI lambda r: (r[0], r([2]). M4, operator.
attrgetter (), operator.itemgetter () #ll operator.methodcaller () ZHERET =1

WA . AR HUTHE S R SREUE AN ek £ 7= 1
keyword argument -- 3ot B8 S Wargument .
lambda (/> lexpression FISIE 2 NEKCRR L, Rk STEV I IORAE. B/ lambda R £ 1) v

°j lambda [parameters]: expression

LBYL “Jefif nBhiR” MZsCqis . X QS 5 )% S At TR i sl 4k 2 i e 2O A i fe 441 -
BERAME 5 EAFP J5 XAG BN L, HRR U KB 1 £ 154

TEZEAEAEH, LBYL TS TE “&F” Ml “BRER” ZRA AR Med M. B, AR
if key in mapping: return mappinglkey] W REH THEMEBAEZ 5 HABLEFE M mapping
HFSER T key T HE AT o 3B DA AT S N A B ) EAFP J7 SOR R

locale encoding -- i 75 X4 k& X £ Unix [, B & LC_CTYPE &5 W 4 i 4% =X &0 DL &
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXHE.

£ Windows [, B2 ANSI LR T (0: "cpl252"),
1 Android 1 VxWorks |-, Python {#i[f] "ut £-8" {ENiE S XEgmigts = .
locale.getencoding () WJ#%FHRFHFEUE S Kigmidis=.
S 7 filesystem encoding and error handler

list -- 513 Python |4 & i—Ffsequence. B IRA RHIFR, (HERLIT HAWE T B m a1 3%
Vi TCE IR 4= R O(1).

list comprehension -- FUFHESA 4L F A1 6 B A7 S84 TC 2 4 B G T B S
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] RF4EL—
A~ 0 2 255 FEHE N oS BEREREOS AR (0x.) BYFIR. H 1 T2 AR, A4 gl
range (256) FHIFTAILRA PR

loader -- MRS TATTMBBIIRX Z . BUHE L4 K load_module () M. M@ H—
A finder 128 . G S PEP 302, XfT-abstract base class W] Z:JI, importlib.abc.Loader,

magic method -- AR Jj i special method §)AEIE R LiA]

mapping -- WL} —Fh I FE BT RIEIM T collections. abe.Mapping 8{ collections.abc.
MutableMapping IR HELFE BN AR . HEXGAH FAI3E dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCPEIEAIRES sys.meta_path B R BT IR 8] Hifinder. JCEEAREE 38 28 Spath entry
finders THHE X BARFHAAHIF]

EAFE importlib.abc.MetaPathFinder | f#IGIEARET WS SC LM ¥

metaclass -- JUJ& —FpJH TAIEBZEMZE, Jou LA RY . RPMMERY| R, oRNTTEHZ iR =1
SRR . KR A5 ) g R s 5 AR PR i — BN SCEE . Python BFRHI 2 AbFET
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AR EE OT . RER PRI TR XA TR, (HSFRE BN, JeIenT S Bai AT fopE
Mo % ENCERUNTICRBIEDT R &, B Latt. mREROE. SR, PAK
HAVF AL .

T £ 13152 I, metaclasses.

method -- Jjik TEAS TP E WA WA R LI — N @R, R R IR BiIX 52
Ve WS — A argument GRE 44N self). &Il function fnested scope.

method resolution order -- JjiEfRMTIE 5 AT I 50 A2 76 28 H A D3 I 189 2R AP L2 T FH B S I
A Python 2.3 )y NI THRE 2.3 Bk Python fEHT 2T FHAH 36 B 16N .

module -- e XTSI Python U Y — R AL, AR BA MLy 4 250, Al L7 Python
XtGe. BT it importing FEAERINIZLE] Python Hi.

Y Wpackage.

module spec -- BE AR — >4 S 0], P S  TOmEER A k S ARG . & importlib.
machinery.ModuleSpec B,

MRO Z: iLmethod resolution order
mutable -- WEXF G AR RATDATEH id () PRFREIERTOL T BUEHBE. 531 S Wimmutable.,

named tuple -- ¥ 08 Al “HA45040” of AR Hocd, HF HIHH Bl &5 Do se i 44
PRIBHER B AR 2B B 0 m] e A AR

ALENERRETHLTH, {04 time. localtime () Flos.stat () WIRIAH. H—HlT5=

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

HLERATCALR N EER (Bl BT sl 1) o sk, A& JTAlR il wMEE UM tuple 4k
I AR B T Aok B . X RA AT THE, sF M T % collections.
namedtuple () Q. J5—MIrsGL LU IN— T TSN B AL ST A sk

namespace -- iy 43N] 4 S A2 BT . 4 S 0E R RN ER, B8 SR iRE
A (FEEZ ) s 25 AE B 1k a4 0P 98 K SCRp b . 4N, % builtins.open
5 os.open () A B2 RIK S A4S 23 (8140 8 18 B AR B4R e s BRARAS R KOk 35 Bl
et AT 4. i, random.seed () B itertools.islice () XFEEIHH T X
BEpR B random 5 itertools EHL BISZILRY .

namespace package -- iy 42344 PEP 420 fr5| A0 —M X HVE M AR package, fin44 25 [0 4]
DA LR IRy, HAiA T X Sregular package RIF), FREANTEA __init_.py X
FA 2 Wmodule

nested scope -- iR BRI £ SGERING ARG T, Blan, 765 —RECZ e LI R T PA
5| HATE AR . R REE A ERBOA RS AR RE T R RS S A2 R T A
WIZEREL. RO, &RERFESNERT 2R %50, @i nonlocal KBTI TG
NINZE .

new-style class -- Fi X X} T H @i & 8 T A BXT LRI W IHFRIE . 765551 Python hit 4%
v, HA BRI (1 A Python S35 1 8 RGFr Ik, Bl __slots__ . #iAFF. FRAEJE M.
__getattribute_ (). EHEMBSHESE,

object -- Xt ALATHATIRGS UBMESE) PAKTIE TR () B, object HLi2{TAMnew-style class
H B 02 FE 24

package -- U —FjA] 4 A IH A &6 Python module, MEEA B, f@HA _ path_
JEPERY Python A5,

Y2 Wregular package Fnamespace package .
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parameter -- JE5 funcrion (B(J5%) & LPHIMA SR, T E BT AR Z B — A argument  (BUAEH
BT, 240%2). ALMES:

* positional-or-keyword : i B KEET, $5E D0 PMERIZ E 5 & AW PAVE N X 425 5k
BEANSE S, XEERAMIES IR, FIan N foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {UFROZE, $8%E—HAEHLAIE L ANSE WRAELS il 1 ek HoE
SIS FNERENZ Gt & —A / FAPRES, BIUTRTET) posonlyl Hl posonly?2:

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

* keyword-only: {UFRICHET, $8& A HEGEL REFEANSE . (RXEFIES ST
HBUE LITES IR P S AT BT SBETEZ DB 'L S Z i — 1 * KE X,
B0 R T kw_onlyl Fl kw_only2:

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

* var-positional: AIAE( ., 4552 ] PABR Al — MERRCR I CLE S HH S (EITE FAh
BZERZNMESHZIG). EMES ST S AFRHIINE * kE L, BT args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WIAZHET, 5 7E AT DARRBME R ACRY KB T S (MEINTE ML TE 2 EL 321 %
BYSHLIG). RFES Wl S AMEING ~* R 3, BIA LR kvargs.

TEZ 0] DAI B4 2 PRI S50, U mT DA FELE ] Be S 40048 e BRIA M -
W& Wargument RiEFELH . SHEESH X GIP R UL, inspect .Parameter &, function
—4pLJ PEP 362,
path entry -- B4R A 11 import path W—/NERATE, S¥path based finder I KA RE S AR,
path entry finder -- ¥4E A A HES AT — 7] 8 I X % ] sys.path_hooks (Bipath entry hook) & [f]
[ finder , JEFRNT G REM I path entry R 8 iR
5% importlib.abc.PathEntryFinder DA T #EKIEA D EIRA I SLIAT AT
path entry hook -- BFEA LNey¥ —Fhal 6 AT 5, FE R0 WA & 4R e path entry TR LA I DL T BE
%[l sys.path_hook ¥R [E]—"path entry finder.
path based finder -- J£ TV RN R ES BRAM—Fp Uik 12 38 5%, AIHE—Nimport path AT FRATSR
path-like object - JEIRRRX R NFE DU REHENNT L. BELXNRET LR — RN ERER str
BH bytes XA, B PAR— TSI T os.PathLike MpINAIR % . — > H ¥ os.PathLike
PRSI R AT E S os. fspath () RGN str B3 bytes RAEW LRGP os.

fsdecode () fll os.fsencode () WH 5 EHILR IS str 8 bytes FERIPLEIR. L5
i PEP 519 5] A1)

PEP “Python H{HHIL" (93550415 . A PEP 2 —(y it SCR, Ik Python RERHRLREL, ot
M Pthon A 2SS PEP S SR AUl RO L
B
PEP 7 {1 it EATHFE AL, WAL AP O B DA B R4, Python 195 H pf
G575 SO T AEHLIRT . PEP (1 2 Akt D IRy 63, IF AR WL €2 A SCRY
Z: 0, PEP 1,

portion -- 55y 4 BNy 44 A3 AL BAAS H SR NSO R A (BT REFFICT —A> zip SCUEN) , Bk X
i, PEP 420,

positional argument -- i & %5 2 Wargument.

provisional API -- #2 API 77 APLIE 8 YA R HERRAEARME 1Y 1] J5 ARA M PRAIE Z A1 R 1 A A 42 11
FARILISE Dl A S A R, (B EHARICNE &, Wl m] REFERL DI A3 i A L B
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LT HAT I EARE RS (HROREBRRIED) . WA EOF A2 MEREIT - UfE APT g
N TAE JEF 7 B BB B A B A ] BE S XA
BN X8 E APLRE, 5 AR E R Wil I ey 487 — AL @A,
ISR el Ry R VRS S iU} 27 S
IXFPAL PR AR SOV AR PRSP AN E , N 2 TR R KA R B b B . A I PEP
411,

provisional package -- 8194 Z: Wl provisional API ,

Python 3000 Python 3.x R AR MWERR (X4 FHERA 3 Wy KAl iE T st e il 1)« A
HBAEE N “Py3k”,

Pythonic $5— B ol — B AURD S 25208 T Python 1555 S FH 00 KU FIBES: 1 AS 2 ) o fi 5
PR AR SEBUCRS . BN, Python [y I A2 £or TEAIHRER A P — A n] e AU SR
MPTATCR . W2 HAE F A XRS5, IR 2428 Python B AT I & e 68— N7t
K

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

TR 2 B 157 5 B Pythonic (77 5 k& X FER:

for piece in food:
print (piece)

qualified name -- g #8% — DNPASIS I AR, TR MBI 4 J5 1 3 it e US4
PR VAR “BEAE”, MEE UL PEP 3155, X1 & ) ZH AR ENZE, REATRSX R4
2

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

>>> C.__qualname___

L} C L}

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

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

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

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

reference count -- 51V XTRP51 KRB MXTRAS] TR AER, Eillaifil. A5
GkA? BEFHTHEUIGEANSBHE N, P IGX R SOR S S 9RERC. 5T Python AURS K
VB E A IR, (HERCPython SLER)— R TE . BF R PARA sys.getrefcount ()
Eik e SEAEES SRS EOEINi R g

regular package  FEBLL 15465 Mpackage, PIMELAA—1 _init__.py XPRIGH .
Y52 Wnamespace package

—slots__ —FPEAESR BRI A, Gl ad FUE RS I SR 1 7 X SO T R BRI LR AT AT R ARaX A
BRGAT, (AR A AR S, Sl AR DBORE DU R, B AR A A4 I A
Fe, HHIAP SRS,

sequence -- J3- 4l —Ffiterable, ‘B FRELT _ getitem () FpFEERM BRI HTE N ITTER
Pill, FEXT—MREFKER _ len_ () F¥E. WEKFHEAHA 1ist, str. tuple
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Fflbytes, HERK dict HFF _ getitem () M _len_ (), EHEHIANETWSMIEF
5, A e AR aHE AT = i immutable S8 AREEEL

collections.abc.Sequence IR RHLKEN T —NTEEEWEND, BYfE __getitem__ ()
_len_ () ZANXIINT count (), index (), __contains__ () fl __reversed_ (). ZE¥
B AR BAT AR register () R BN

set comprehension -- i 5o AL F— AT R AN G A B A JU R I IR S5 R AR A —Fh iR
5k, results {c for c in 'abracadabra' if c not in 'abc'} FENFAFELE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- ¥ispJR —Fhgeneric function 73JRILN, HELHE T SR ZEROREREN -
slice -- Y)Jy 3l 75 R & sequence f— IR G U1 R 2l (8 1 FARFRic R A=Y, £ [1

R ILNVAE B4 RaEis, il variable_name[1:3:5], H¥ES (Fhn) FRicrENFREH
slice X%,

special method -- $§9k Jj i —Ffy Python [z AR5 vE, JH RS FAS 2 AL AT 4 5 5 A1 0 Ak o 25
o RN ERM AR E RECBURRIZ . R AR SCR S W, specialnames .

statement -- {54y EAEFEFEE (— MU <) BOHECRNL. —ATEA) A DR —expression BUEANHE
B REFHOLEM, BN 1f, while 5 for,

strong reference -- 5 5| Jf] 7£ Python [j C API wr, 55| H 245 MHeE 5 | AR Ir A T 25951 1 . 78
BT AR ] Py _TINCREF () RFREGRG | e RS | I8 ol @it py_DECREF () KR
T .

Py_NewRef () BRI # ] TOIE— X MsRG 1 . @5, OFER ARG 1E e
2585 R H py_DECREF () pR%k, DAREST|FH At .
W ig % Fborrowed reference.,

text encoding -- LA #& X 7 Python W, — A F 45 H 2 — 5 Unicode fCH5 & (FE Bl 2 U+0000--
U+10FFFF). N TAHESUEH— DT, EREGITIME I —H 7.
P AR AR — D F AR AR A i, T FTT 50 o E A AT R RN R
.
HEFPAFENSCAR P Fifdas, ENENRA” ORGSR,

text file -- SCAR S —FHRBAS 125 str WG Wfile object. 38— SCA SO SE B @& 7 1) — AT ) 7747

F B AT B shAb Bllrext encoding . SCARSCAF B TAFE PASCABER (Ter 5k 'w') FTFFEY SO
sys.stdin, sys.stdout PAfK io.StringIO HJSEHI.

HSEbinary file T fRREMGIERE F 5 3T 2 BISCUHEXTSE

triple-quoted string -- = 55745 R&W = MELNES (7)) HEHFIS () M. BIED
e LS E RS H A5 SN AR A ARE, (HEFZRAL. ENRVFRETFFER N
TR G RS SRNG5S, I BT ABSHE AT 1M To7s ) AT, TR0 S SCRY AT HB B B
i

type -- QKU AP —A> Python X5 & TAHA M BEAKTGRE A —FpEAL, BRBEXTRZEF, 7T
PAVIIIE ) __class__ J@, @i type (obj) Rk,

type alias -- R # — AN E SR, A1y 2R BIRE 5455 2 AR IHRAT o
FIU 44 AR S A 2 A2 A . Bil:

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

A PAIAf Ry L e

Color = tuplel[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass
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ZIL typing fll PEP 484, H At eI RERYHEAR 4 o
type hint -- JMEfFE annoration Jy7Ae k. KIEIE. PREAAYIE S SR BIEHE E UMY AL

RANEARJE T T e, Python ARZERFEME, (HHATEFSIA T THEMEN, 7T Hr) IDE s2
(M EEL s iR AN

AR, RIEMEREE BB AE A typing.get_type_hints () KihH, (HEHAE
B ARA DA,

Z W, typing Hl PEP 484 HAA%f I Ih BER 4R o

universal newlines -- W7 —FR ORI, KA T IFE TSR AN T4 RS« Unix (947
FZERAE "\n' . Windows 25 '\r\n"' DL IHIR Macintosh fZY%E '\r'., &I, PEP 278 il PEP
3116 fil bytes.splitlines () JfE¥ £ HEULHH.

variable annotation -- 28 Hibi: XA & B2 B MW annotation

TERREAT RN, 8 ] e

class C:
field: 'annotation'

AR BRI T A R 2R AR BINDA AR B2 int JRAUHO(E:

count: int = 0

AR TEYA T PEZN R RE I annassign —77
2 function annotation, PEP 484 F1 PEP 526, A filiid T lIIBE. 7312 Y annotations-howto DAY
F A P AR P e R S B

virtual environment -- JELEAEE — R HIVIMERC IR B S THS RS, o1 Python P AR PP 7 44 26
FTHE Python 43 KA IF AL THH [ — R G List i HAb Python N7 FFEF 4T H o
HZ venv,

virtual machine -- JEfIBL — & 56 A1 P0FE UL Python FEHUIAIL AT HUAT 15 B G 136 245 BT A= 1k
H]bytecode.

Zen of Python -- Python Z#if 51t Python Bty iU 57, A7 B TR BUTMRRME . 207 HALA
N2 AL BRI Ry 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

Frik: GPLARAIFA MR Python 7t GPL N %Afi. 5 GPL AfH, Jirfy Python ¥ i UEAR SR 070 K 18 vk
JERIRAS, T TCRE IR P S EE. GPL 3 BV AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR HHERFHENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 FF PYTHON 3.12.0rc3 4 PSF i a]pil

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

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

3.12.0rc3 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.12.0rc3 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 3.12.0rc3 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.0rc3 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.12.0rc3.

4. PSF is making Python 3.12.0rc3 available to Licensee on an "AS IS"._
—basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.12.0rc3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.
—0rc3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0rc3, 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. 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, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.12.0rc3, Licensee.

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

C.2.2 FHF PYTHON 2.0 ) BEOPEN.COM #F ] il

BEOPEN PYTHON Jf-J5 4 ] P AR 1 A

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

Q)
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agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
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 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

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 THEREOF.

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

(N oiaRs:)
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Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
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 FHF PYTHON 0.9.0 E 1.2 f§ CWI ¥F o] il

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0rc3 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html NG . PAT 2GRS S22 iR

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)

130 Appendix C. [ 58 #1iF B[ iE



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html

Python Tutorial, A %5 3.12.0rc3

C.3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE SR VLH. -

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

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

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

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

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

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML & E2=EAH

xmlrpc.client fEHEE DA FEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll Bty DA FUEHA:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BT kqueue ()42 N5 AT FEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

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

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

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

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

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

C.3.11 strtod #1 dtoa

Python/dtoa.c SCAFEML T C K%L dtoa il strtod, T C BUKS BE (A F4F ef Z B 640, BUR
4 B i David M. Gay % 5 4 [A) 4% S0 .  H BIZ S0 RTHE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

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

*

The author of this software is David M. Gay.

E I

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.

*

E

***************************************************************/
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C.3.12 OpenSSL

IR RG-SR, W hashlib, posix, ssl, crypt Bl OpenSSL s mithfE. LA,
Python [¥) Windows 7l macOS 222 /7 1] i & 4% OpenSSL RN RIA , B ATATtLAE I ALHE— {7 OpenSSL
VFAMIERYREIAS . X OpenSSL 3.0 JUS S ST AEIA, ¥ Apache ¥ AT IIE v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,

CFgkzs)
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and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution

Q)
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notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

pyexpat ¥R M FT 451 expat JERIAEAEN, BRIEBCE T --with-system-expat:

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

BN ctypes BRI _ctypes C "2 H5 1 Libfi JHAYEI A H Y, BrAEt dmic s 1

——with-system—-1ibffi:

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
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

-l decimal Bibt R R _decimal C 4 J@ e M35 T libmpdec BRI EIASHI BN, [ AlAa 2 il i
T ——with-system—libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

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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