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Python J&—[ 15 T2%2] . DIRESR KMAGIRIES . ERAL T RS0 S HE RS , 10 6e 5 BAa R A ) %)
S 9mFE. Python fLHEMIEERM SNSRI LERBUE Z AT, FEhZE0T-6 LB AR &
N B BRARE .

Python B/ (https://www.python.org/) g2t T Python MR RIS RIARHER , CLFEIRISAIE T
FHEAERG NGB, H 0] H B % . Python B MRS 2 4 8125 =5 Python 518, /¥ A
TR RAT A e SO B

Python fERERE 5 T9 &, (] C i C++ (i HAh C BEWHIIET) RIW] 4 Python § i Uy RE A A H6 2
A4, Python i A] FIAEE il 9 AR T IE S .

ARHARE R AT B4R T Python iSRS RIDI . L 7E RS2 A BRI 55 4 (5 ] Python ff e DA (5 Fifi i)
TG o AR A 7R OISR BT I T B

TR e SR U251 L library-index ., reference-index 2 IEFIIES & X . NEHE C 5 C++ P B
%% extending-index il c-api-index. It7k, RAJ# Python [ ARZL .

RHFEN R — D IIRERI NI RE, ERERAE W R ATE e, H@ N4 T Python HipfE52%>] 1)
Ui, BTELLEEE LEUEAZ— T Python fURR( . 2F 5 AREARRAY 15 W] LA LA 44 5 Python B FIRE T
H,R] PAZK S 3] library-index .

SRR FUAHE I 1 AT E 2T R A
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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

R —2 R WEAIF RN G, EETRERALPE C/CH+/Java i, HEwR. 4. M. P LT A iie
KIg T MFEIEAEL BT A, EERS X TR MR Z R, e, BOFk T
Y RE TN, AL PAEL T — R = -

AR 2., Python IE4fHEH 2 LI T2

PRATUAST X LE4E 55 %5 5 Unix shell A< 5 Windows #EAMBESCHT:, {H shell JIARE K 1@ # 8l SCHFFTAE
SCAREE, MAIE G %S GUL W Bk . 7xn] AR C/C++/Java F2)y, (H B A 58 sli— 8RR 7
WA EFERARAAYIT A I 1E] . Python WS4 5155 Al , Rl 3+F Windows, macOS il Unix #:{ERSE, I
REH Bl B Rt e B A
Python BIATRIHAS) i), (HEW R HIERMAETE T, fefit TRERBIREH, MR RBRR, i
shell JAIABAHEALBESCHF:; Python SRLAEF AR A L C 82 fEN—Fh “JERSRMIES", ENET R
RS LA S e . IR RC A T S AR ZE AL, Python LU Awk, L% Perl fgfif e i
ZIE, miH, RZEHE, Python LUk Sif & B .
Python SZHFHEREF - KRR, PATEAEH AN Python B P A . BEIENE T KEFRHESIL, # T kA
J B BE il BE T DA X LA Y /527 5] Python SR LBl X SURIIEAE VO, RGN . B,
B AL AE Tk IR P A TR
Python 2 —FRRE I, ATEGIFMEES:, WA B KEIF AR ErfRed LBl 7 B AR,
i By e g e M ARl S UIhE, B IINARTY, BUE AR E_ BRI AT e . A, ek
e MR
Python R fFajis . Sk, MH HLSCBLFFIIRERY C. C++. Java (UHEJEARZ , JRNAITT:

o BB VA B TR TR AR

o fENgEEE, WA RS LI 4

o PR ES AL
Python “HIDAYJ€”: 2Tk CIEFRT, MAETUE T AREas 4 Mg i P B s i, Mgk
BoDRE I AR md 24T, 36 Python R 7 6 31 R UM A P 0 . (e, REMFEEE) . R
BRI, BLAEIL Python RS AN C IT A I EEHEAE 2, I ERY TRANFERZ A -
JBfEfE —4), AEF a2 I8 BBC i) “Monty Python "&ATEXH]”, SICFTsh# I (Python JF 3L
BRI o YGHER ZAESCRI 5] ] Monty Python /M R4E, 22 mna!
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BIAE, RE4XT Python BRERBRIK, AHRA TAf—SL4iy TR, S5, 0B MRty 2 LTk,
WA B AR . J7E Python fRER: H 2k~ .

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

AR AR R AU AR B, /147 Python 15 . RGERIUIAE, THR R TIRAY A AL
WA, RS B, RS, M-SR, W, R NE RS
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CHAPTER 2

{5 i Python W fFE =3

2.1 Wi fERERS

Python fEREA7E 7] H ML I H 9L 2Eh /usr/local /bin/python3.11; ¥ /usr/local/bin
TAARE Unix shell {51922 425 v] DA I A LR A2k B8l B

[python3.ll J

R, HETT PAYE shell iz 4T Python 11 o A AT DAGERR 2035 H 5%, fEREAEA T RE SR AE BN s SRR
ANHHE, 28] 18 B2 Python KAMIE RGEHL G . (B, % WAABER A /usr/local/python,)
Tr Windows H1£§_E 2445 M Microsoft Store 223 Python 2 J53, python3. 11 Ay nlfili . Qi ikaeds
T py-exe JEshdr, MRRFAIEEH py fir%. S setting-envvars LA 2] Python pyJ5 .
TEEHRA, AL H4F (Unix HUJE Control-D, Windows HUE Control-z), 4R i@kt
%, BHAREHE A 0. aRGEIRE, 0T A A4 quit ().

TECHF GNU Readline FER RS, MERERR DA TO B DI B I AC B aUgmte . s it . AR Rh A5 . AU
ST SRR A TR e B I T 2, FE IR EE Python $27RFFHT, #iA Control-P. WrH| “mE” /R
o, USRI WSR2 X iAo it L, TR, WREA RN, ®EET AP,
DA SRR T4 dE s B8 IR AS B 5 24 B A T 1 245

R O HRAE 1 UL Unix Shell: 5 tty 3045 RERMIPRUER AT IS, AT PASZ B A HB S BRI T 2
PASCHR2 S50, SObniE s A TR B, SE O ST SO i i A

7 —F RS R 1 7 & python —c command [arg] ..., X¥FHAT command HHigiER], 24
T shell 1) —c #ETi. H T Python iEA) £ 540 & 2548 sl HiAth 2B shell FRFRXTRFFEAF, HHE WG SR
A~ command FEHE .

Python BEH A DAUAAERIA M . %A python -m module [arg]l ..., 24T module (15 3C1F,
XERTEA AT IR S & T —F.
R TR NBITIAA S, REAEMARFRSEET, B -1 el AT .
AT T A 51 WL using-on-general .
UUnix REEH, KT R 52240 Python 2.x #i%¢, Python 3.x fRFESBRIA TR AAT U4 A2 python,
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21.1 EASH

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

21.2 FHEER

Fe%i (ty) MIATFPITIRQWS, MREdR(E L ZARX (interactive mode) WhzAT. FEXMEIA T, SRR
ERFH, RMAT RIS, BTRATEEH =ARTS (>>>) #on; MAESA, R k%
RFA, BIANEZAS (L0L) SEAMRESRE, HRE R ERE . ARG, BEGE, RGA 2
TN

$ python3.11

Python 3.11 (default, April 4 2021, 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

FRANE UL T, Python JRAS SCIFM 4 i UTF-8. X A& SCRpitk L E R ZHOEF W F4F, WA T 547
FRPIRIE . AR R, R MR SUEARHERE AL ASCIL P A A S 4 sl ek 44, IS AR AR
ORI RSP B2 o BRGNS PAT, A A AE RO UTE-8 2, 1M ELAAZ5 B ) S5 S0 B
A TR T

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

[# —*— coding: encoding —*- }

Hrf | encoding n] A2 Python S E & —Fh codecs.
tedn, FEBAfE ] Windows-1252 gt , YRS SCIFEEE AR -

[# == geeklnegs cpil252 == }

% —ATHIELN A — PP B SME L, TERSPAUNIX “shebang” 47 T3k . UL, ZmbS s B SHE SO — 47
4n:

‘#//usr/bin/env python3 }

# —*— coding: cpl252 —*-

6 Chapter 2. {#F Python By##%E 2%
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CHAPTER 3

Python & ¥&

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 AR EHERE. Python YEREDA # 1k, EEZWIATER. AR
PAMEATITSL, S A SN2 )n, HORNBEYE 77 Hs Bl . 458 i # Sat2 # 5. RN T R
4, Python ARREERE, HEABITHF, WRAAEAARE.

ZNGE 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 R{Eit&H 2%

PR, 2R —LEf B Python fiy %o JHENMRRERS, SFRFHHURTF (>>>) I

3.1.1 5

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

N
>>> 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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Btz (/)

SRR T SR IR floor division F3B)—NEEBERARRT AGER] // 84T 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 | ** 25 H )"

>>> 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 4 [HI SCRHT A 1R AR ALE BRI B SR 7 AL

>>> 4 * 3,75 - 1
14.0

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

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

>>> price +
113.0625
>>> round(_, 2)
113.06

RRUFAEZAS 2 A 2R, AR B BAURE, BN SAE RSN R, 22 RS ER
JREA ﬁf@ﬂﬁﬁa

7T int fl float, Python A ZfFHAMEF25T ) BUl Decimal B Fraction. Python iR N B 5 &
B, A% 3 B0 T 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 &5
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3.1.2 X

B T # Python B AT DABESCAS (1 str BBUFOR, By “FAAER”) . XEFETFAF 7, i rabbit”,
FFKParis”, M F7Got your back.” &4 "Yay! )7 BATALAMMSHRGS (1. .. ) BG5S
("M bR, SERSE AR

>>> '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]

=
N

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

A& Python shell H1, 47 H3 E A K FAF B BR AL ATREAIE . print () MBS EISR KNGS, I
ITEN G e SCRRRIR AT, 77 A TR B i i o

>>> 5 = '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

J

JFIR TR A — MR IR — DRI TR AN RELATT A \ FAFSTH: 2 I FAQ & H TR
B ZE) YN EZ Ul D)

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

nn ")

AT (GEERETHR AT A BB RTEN ) -

> 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 FH{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), dMaTAf » =

>>> # 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 '
. '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'

AAAAA

SyntaxError: invalid syntax

GHZAZR, WGHARSTHE, EH +:

>>> prefix + 'thon'
'Python'

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

>>> word = 'Python'

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

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

R E SRR, MRS, WA IR

>>> word[-1] # last character

'nl

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

>>> word[-6]

|P|

HRE, OMO0—#¢, Hik, HBRTIM 1T,

In addition to indexing, slicing is also supported. While indexing is used to obtain individual characters, slicing allows
you to obtain substring:

12 Chapter 3. Python &5
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>>> word[0:2]
'Py'
>>> word[2:5]
'tho'

# characters from position 0 (included) to 2 (excluded)

# characters from position 2 (included) to 5 (excluded)

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

>>> word[:2]
'Py'
>>> word[4:]
'On'
>>> word[-2:]
lon'

# character from the beginning to position 2 (excluded)
# characters from position 4 (included) to the end

# characters from the second-last (included) to the end

R, mHEER

WEYR IR, EAGETIREH. Hit, s(:1] + s[i:] BE%T s:

>>> word[:2]

+ word[2:]

'Python'

>>> word[:4] + word[4:]

'Python'

SR DUSCRERIRY) I, RSB SAT 20, B SRR O, B AR N n |

n RTFFEHRKE. Bl

S T

Pl vy |t
pom ot
0 1 2
-6 -5 -4 -

f===gr===tr===1F
| h | o | n |
I s e
3 4 5 6
3 =2 =1

BT R T
FITA Xk B ) 54+

MR AR
KER 2.

RGBS LA

fv’f;ﬁ*%él 0.6 IALE, 55 —ATRCTRXT MM R G 8. @ 2 j YR el i A 2 1)
A

SR, WERPARG AR, TR KRR IERT 2%, BN, word[1:3] /Y

>>> word[42]

Traceback (mo
File "<stdi

IndexError: s

# the word only has 6 characters
st recent call last):
n>", line 1, in <module>
tring index out of range

Hi, Yih&A

AL RS

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

(]

]

Python “FAF AN

e, Simmutable {. PG, AT R G A B AR

>>> word[0] =
Traceback (mo
File "<stdi
TypeError: 's
>>> word[2:]
Traceback (mo
File "<stdi
TypeError: 's

vt
st recent call last):

n>", line 1, in <module>

tr' object does not support item assignment
= 'py'

st recent call last):

n>", line 1, in <module>

tr' object does not support item assignment

BE WA R

Fids, BT — AT

3.1. Python FH{EitE 2% 13
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>>> 'J' + word[1l:]
'Jython'’

>>> word[:2] + 'py'
'"Pypy’

WERE Len () iR [ FAFER KK :

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

ZW:
textseq
TAFERR AR R, SR SRR AR R .
string-methods
FAPH SRR EZ BT SR
f-strings
PR ZER A A5 B T THI -
formatstrings

i str.format () ¥ALFRFE.

old-string-formatting

BRSNS DU I PN K S o WA A i Sl DE S (2

3.1.3 %|3&

Python SCFFZ A SLGHURIM, nIRAREAGE R, S 20k, RS, 1255 M
—HUH. PIRF A AFRBICR, HHLT, AN IeRIRR

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

FFAFER (S HAM N Esequence JeBL) —HE, FIFRWSIFRT MY )

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

1

>>> squares[—1]

25

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

LIESUSERa= IR (B

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

Simmutable FFFEBRR], F|FERmutable 2581, H YA AT PARLAS :

>>> 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]

J

PRUATAYEIE A (1 1ist . append () Z ik, MESIFRAKBEHEMBFE (FAPEERTANGEL M KR I
i) -

14 Chapter 3. Python &5
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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]

Python AH ) fi BRI 46 AN X BB . SRR — S RIR(ELS — 122 Eﬁj‘, 1725 S LTIV ESEIE

PRI L AN XS R T I AL AT S AR 2 5 | I E R BT A A R R 5

>>> rgb = ["Red", "Green", "Blue"]
>>> rgba = rgb

>>> id(rgb) == id(rgba) # they reference the same object
True

>>> rgba.append("Alph")

>>> rgb

["Red", "Green", "Blue", "Alph"]

DIR BRI S ROTRAHTII R . VAR B ik [ 5 04 Peds DL :

>>> correct_rgba = rgbal:]

>>> correct_rgba[-1] = "Alpha"
>>> correct_rgba

["Red", "Green", "Blue", "Alpha"]
>>> rgba

["Red", llGreen", "Blue", "Alph"]

NI 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', 'D', 'E', 'f', 'g'l]

>>> # now remove them

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

>>> letters

'a’, "o¥, VEY, Yg"]

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

>>> letters

[]

NEEE len () W F)FE:

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

WA PMRESNR (RIS HAS ERHFR), Bl

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

>>> x = [a, n]

>>> x

[['a', 'b', 'c'l, [1, 2, 3]1]
>>> x[0]

[lal’ lbl’ |cl]
>>> x[0][1]
'bl

3.1. Python FH{EitE 2%
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3.2 ERRENFE—E

MR, FATIEAREN Python SEMHL " R IRAIAESF . BN, FATAI MR T RBXAES A2 P52
BG R 11 4

>>> # Fibonacci series:

. # the sum of two elements defines the next
. a b=20, 1

>>> while a < 10:

[c RGOV RN S e

print (a)
a, b = b, atb

ABIGIA T I HIRE

o AT S EWA: 2SR a Ml b FRERISEHE ORI 1 . Fa AT 3N T IR EIRE, KT,

S AR R NE, AT — AT A8 RO (B2 AR SR — RIS A
ZEEIA

e while JAMHE M (X HE a < 10) HHEMS—HINT. Python fl C —Ff, (EATRE R KA

NE, TR EADFMAT AR FAFER S RBIANE, 5Lk, MR A KEEIRZE
NEL, AN O I R R R R . ORI B A C il —HE: < (U
F)o> (KF). == (FT). <= UNFETD). >= (KT%HT) K= (F%T).

VAR ke Hiptie Python HEURAAY I 0. EAHAGOITH, BAE AT TS
B (BRIEAT) o B SOAS G T DASE B SR 2R B A T 35 BT IQURE A SOAR G 88 2 8 S 1 30
g, AHE AL GERN, BAEREHAS AATRRE (R AT AR W —17 AR 2 £
MBI IRIG—1T) . R, [F—BaERM a4 .

print () BE A ESEE. B T ATACA B — ks 280 (Fen, w3 i 1
1), BERAMEZANSL, OFF SRS TAH. ERENTABEANNGS, HASHIZ 2
AN, R PASE IR AP AR U R A -

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

KT R end AT VG i S 08T, SUT 55— 4TRSS

>>> a, b =20, 1

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

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

16
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EZEHRT

B 7RI 40 while i8], Python i fi] 728501, FATRAEAT BRI EAT,

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

AHEBANHEA elif #, else W@ BERT . Kb elif 2 else if” MAEE, TRt 2048
BE, if .. elif .. elif .. ¥ AJPAMVEHBIEE D switch B case {EAJ IR .

USRI — A5 A BT, SRR AU, matoh TR . PERmaich 32 4.

19
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4.2 for {EX)

Python F] for i&A]5 C u{ Pascal F'#J AN [A]. Python ] for {EAIANIEMRBARIBINEE (40 Pascal), Bii2
7 P SGERBIRIES R AMERE S (W C), MRES RSB 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

J

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 K Ei': '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 i in range(5):
print (i)

S w N e O

A P A AR AR E R 2 IR range (10) ARJ 10 AME
range AT DA O JF0h, HATRASRSE E AP Koy (B2 ol ) :

KB 10 B AR R ERT]

>>> list (range (5, 10))
[5, 6, 7, 8, 91

>>> list (range (0, 10, 3))
[0, 3, 6, 9]

>>> list (range(-10, -100, -30))
[-10, —-40, -70]

B RS ERFY), nAH A range () fil len () :
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>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i in range(len(a)):
print (i, afli])
0 Mary
1 had
2 a

3 little
4 lamb

A KRLZEEN T enumerate () BREUR M, FEWAIRAGHTT,
TR E BT B> range £ & AR B AR B 0 -

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

range () IR RIERE T MBIRIIATH—FE, (HESLERIIRA—FE. R GIVAAEPLE A
— A AHUR B IR IR, H A BIEAE G — NSRS SR, WA T 250

X AR GRR N AR Riterable, TG VR BRI — R IVE K R B AEF AR ZHL. for IRAREZ
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 EARFEkH LM —Z for B while JE¥f.

for B while fFH ] AIHE else 4],

1E for ¥, else THIRTEMA M S R 5 KERZ EHAT.
TE while fEERHT, BERAEMEIR A N BIE G AT .

TR IERR, WRE R break M4EHR, WA else THIEE AT,
I RN for TR M7

>>> for n in range (2, 10):
for x in range (2, n):

if n $ x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
# loop fell through without finding a factor
print(n, 'is a prime number')

is a prime number
is a prime number
equals 2 * 2
is a prime number
equals 2 * 3
is a prime number
equals 2 * 4
equals 3 * 3

O 00 1 O U WIN ¢ ¢« ¢ o o o« o« =

4.4. {#E5IAEY break. continue JEEG N else F4) 21
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(4, XBEMEXAE. (FHFE: else ThHBT for J5FF, A@T if iEH].)

else FAJHTIEIRRT R 1 £ 1B/ else +h), B] try BN, try iIBAW else FAITER KL
WIHAT, TEERM else TAIMFER KL break AT, try EAMSH LT ¥ a9 452,

continue iffty), FFEEH CilE, AMATIRRAE 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 &)

pass WRIAPATEMENE. FIE LFHRE—NE), ERFURHIATEM SRR, " RAE %S . Bl

N
>>> while True:

pass # Busy-wait for keyboard interrupt (Ctrl+C)

X Tl — A Mgk

>>> class MyEmptyClass:
pass

pass A VR BRI S OAT, LEARARIEIE IR 2 KT . pass SBERER M2 -

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

4.6 match iEfq)

match IFHAHEESZ — PN RBFAGHEEME S — P Z A case P M1 — RAIBAAATH . XA R
C. Java 8} JavaScript (DARVFZ AR FBITER) HiY switch iE4), [HILSCE TR Rust 5 Haskell HY)
AL . HAHE—DICERE ST, I BB DASRIRE R AR OF SR B R 08

M) REA AL .

M B L AR — D LB E S — DA AT HAR

def http_error (status):
match status:
case 400:
return "Bad request"
case 404:
return "Not found"
case 418:

(T
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return "I'm a teapot”
case _

(B L)

return "Something's wrong with the internet"

HERE— MUY “AEEAY YRR @RI UE R VERCEE . WPRECA case PLRCAY), WIAZ

PITHEAT 23 32
PRATRAREI | (“or ) FE— MR P A A LA THI{E:

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

TR CUIREL AT R T A

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

TFAE T BEACRS ! 25— AR, T BN TR ERCR Y . 3T RIS &
T AN EA AR, A H02 TR A EIE (point) B—AME. HPUAMBHIR TPME, FEH

EMES ESMOE (x, v) = point 2.

R RS, TAN RBP4 R SRR SR ESIEA, LRI A R

class Point:
def _ _init__ (self, x, y):
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 (£"X={x}")
case Point () :
print ("Somewhere else")
case _
print ("Not a point")

PRAT DATE S HL R MR A T HEFP B P B2 (B0 dataclass) w0 A B S50 VRt n] A FEURIG 2
W __match_args__ FRIRIEMSIOVEA R IR IR E SR TTIALE . AR EREBE Ox7, 7y, W

PATHRSI NG OF HAERS v RIS E S var Ak

Point (1, wvar)

Point (1, y=var)

Point (x=1, y=var)
(

Point (y=var, x=1)

FEBGEAFA Y 35— Al R H AR TE A 55 L — ) R IE X, RBEAR S R
fi{E. match IFR RS HA—MAFR (W LT var) WE, TASWRELR RS04 (W foo.bar),

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

B T DA RS . S0, WURFA T4 1l Point 4UAg51%, H. Point JI T __match_args__
i, Fefl T AR LR

class Point:

__match_args_ = ('x', 'y'")
def _ init__ (self, x, y):
self.x = x
self.y =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, yl), Point (0, y2)]:
print (f"Two on the Y axis at {yl}, {y2}")
case _

print ("Something else")

FATAT AR — ARSI 1 TA), B YR . AERAPRTUAERE, W match KFARZESHLT —1
case TE/AIHL . THTEREELAHII R A EAE LR IBORIEZ Al o

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 SFOIEZRML, ST RBEBA 724 FR & SOF B br EASREILIAE RS, KA E]
A REPERCIE A B AT

o FOIRACCRRY et [x, v, *rest] fl (x, y, *rest) FMMAYMOIREMHR—FE

e AL * JRMAFRIAT DA _, FRPA (%, v, *0) PERCE ZAWIR RS, WA 4052 F A i
i

o MegEE: {"bandwidth": b, "latency": 1} MFHF K "bandwidth" fl "latency"
fE. FOMOESPZNS, X— S S5FHBEURRE . *rrest XHEMFER IR (H ~_ K2
TR, WOASFRVEEA )

o PR as BRI

[case (Point (x1, yl), Point(x2, y2) as p2): ... ]

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

from enum import Enum
class Color (Enum) :

N

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

match color:

(BT
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(750
case Color.RED:
print ("I see red!")
case Color.GREEN:
print ("Grass is green")
case Color.BLUE:
print ("I'm feeling the blues : (")

HHEARLHRE Z 756, TS ABRRAR IR S (1) PEP 636,

4.7 EXLEE

AR BN T DA R S R A B B DR SR R

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

>>> # Now call the function we just defined:
. £ib (2000)
0112 35 8 13 21 34 55 89 144 233 377 610 987 1597

FOLRBET RGBT def, JRIRER SIS NWIESHIER. ®EGERN T 1771, HHUmM 4.

PRECN IS — TR R AR, T SO AT, ABFRC docstring, PRI AS AT % o A
SCRYFARFER AT LA B Bl 2L AR SOR BT BRRCSCRY , 38 AT DALETT A5 7 30 S AU I B A B SO 5 Python
T 53 B 3 AR AR A SO 5 R A 320 157

BRBAE B AT I R BRI BT 53R, PR BB B IMEHREAE Bl rr e I AR, Bk,
R B ARE R, R, BINZRBGHRTSE, HeeRffeE, RN ELRTEE. B
I, RAEADAG|H 4 RSB RIANZ A A&, ERFAEAER SN BRI (FRIER global iEA)E
N4 Ry, B nonlocal {EM)E XHANZ KBS &) .

TEVH R BN S LR 280 (562) 51 ARIBE A R A Rl mr 53k s Bk, SESR M 4188 A ok
bty (P iy IR ZRRT G0 SR MIARXTGmME) o 24— A REOH 75 ob— A8, &% 0E A
B AN RS2 .

PRAIE AR M I 5 2 R BB 5 BR BT S R IR AE i . RSB BB P8 TR X A P E E X
PR, BT DA A A B8 1) R — AN BB %, IR R AL

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

WARAR L HATE S, AR RERICH £ib A2 —Mid A, POVEBCARIIE. S50k, HIfE
A return IHAA R B A R BIE, X AMEATREA Tl . X AMERFRA None (&— AW EA ).
X R e 2 B A IR B None o QIRARERA FHZ AT AR print () AHE:

>>> fib (0)
>>> print (£ib(0))
None

G5 AN LB 2E PRS2 AR, M2 R Bz A SR8 R r ek A AR
Uochi b, AR IMAS MR, O, MBI R AT R A IR O (T (B ASIRIIER) .

4.7. ENEHEE 25
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>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b =0, 1
while a < n:
result.append (a) # see below
a, b = b, atb
return result

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

APIF G AT —LE Python JjfHE:

o return BRI REIAE. return iBA A FE XL SEET, R None, PREFITSEEE 1t
&[] None,

. if4] result.append (a) M THIFEMS result 1 Fik. HIEE WET XEmmLk, L4
Ff ob .methodname, JEift obj REAXIS (AIDAE— ik ), methodname JHX
KL ST . NI ST AR IR . R R 75000 T DA AR 0 4 BT
SRR (B AT SUE M SRTIRI Y, 205 ) 70501t BRi 7k append
%Hﬂﬁﬂ%‘%ﬁ%{%)‘(ﬂ’ﬂ; ERMIENARKRBRM— TR EAGIFESFRT result = result
+ [al, HHRER.

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', 'ye', 'yes'):
return True

if ok in ('n', 'no', 'nop', 'nope'):
return False

retries = retries - 1

if retries < O0:
raise ValueError ('invalid user response')

print (reminder)

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

o BHFTESES: 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)

Bl i 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

[11]
[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 =1]
L.append (a)
return L

4.8.2 XRFBH
kwarg=value FBaHY %485 S tT AR T BT BEURGIINT -

def parrot (voltage, state='a stiff', action='voom',6 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, "!")

YR EERZ — B (voltage) FIZAA[1ESEL (state, action fil type). EEREHT 55
A

parrot (1000)

parrot (voltage=1000)

parrot (voltage=1000000, action='VOOOOOM')

parrot (action="'VOOOOOM', voltage=1000000)

parrot ('a million', 'bereft of life', 'Jjump')

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

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

FH FH FHR R R H
~ W NN R R

AT R e ) 7 R ek

parrot ()

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

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

H R

unknown keyword argument

4.8. E¥E SLIFHE 27
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BRI, R SR ARTE AL E S BRI 12 181 % B - S [E@E*/I\Uﬁ%xm%
e (K, actor RNE@mfi parrot WAMSEL), KETFSEHINFIHFAEL . XWAFLESEL, (I
W, parrot (voltage=1000) AR . RNEEXFE—DSEL UM, N ir - — 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'

Ba—"MES N **name N}, B AFH (D typesmapping ), ZF AT SR E E LS
XN Z AN T X825, **name EZ _IU\'i *name J£& (F—/NINg) HEaMH (*name 2470
1E **name Fifi ), *name S —0, ZICAN SIS ELZIMNIGLESE. BN, TTRAE 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 H e RO i e — 2

4.8.3 B{HEH

ARNTHOLT , SRTATRA B ol e U HE 7 i 45 Python e %, O TEAUM Sk, sk, Sl BRI S 2K
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
(810
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(B L)
| - Keyword only
—— Positional only

/R * AR . AT RIPES UL S A R n el B 8, (EBOCHE T, KT . KT
ESthmfEma 2.

BN XRFSH
BRECE SRR /A~ I, SO0 AR (7 B B R S AL 2 4 R A

RErESH
WAL P A — 28407, FRE TS DARICH IRz B . IXRIZ E I, JESMIPREZ, HiXHESA

AEM L. DURMCERSIVICE / (IERHML) §l. / TEZE EARURMG ERS S HEES.
MR R BOE Pl 7, MFOREH R EE S .

/ JEAIDAR fz E R R F B AR X T IE S .
RRXBRFER

m% Fric b R K45, FHDTPAXEFESHIE LB RIS, NAESEIIRPE A R X EF
ZHEITM >,

EER B
A N EREUE ORI, R/ F o+ kil

>>> 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)

J

B RBUE X standard_arg e WA, W sCBCAEATER G, T DAFE A7 BAR T PASE 5%
ERESUE 2 E

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

A E pos_only_arg MREUE R /. URMEHAEES:

>>> pos_only_arg(1l)
1

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

&)
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(B L)
TypeError: pos_only_arg() got some positional-only arguments passed as keyword.
—arguments: 'arg'

F=A AL kwd_only_args WeREUE Gl * FEWUR KRBT SE:

>>> 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

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

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

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

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

>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () got some positional-only arguments passed as keyword.
—arguments: 'pos_only'

T REE L, kwds 4 name MR, Y, WHES A ESEL name PR

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

PR BT REIR [B] True, PUOMKEET 'name' Q5H—MESE. Hlia:

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

b/ (URGZEZSED) J5, iRTPAT o BEE, sREUE S name MERLESHL, "name’ WA X
TSR

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

>>> foo(l, **{'name': 2})
True

B, URMEFESMAFRATAE **kwds A, WA EE S
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INGE

AT 81 e s TR L AE 2 T A T R 00

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

iR

o [EMABRALEIE S, WAL PGB IIE 244 . TE S48 15 SEBr i SCI, 3 1 8] T B8 50y 5 22 I
Fivt, SR BT S A I, XAy S UARA

s YESHALREL, HRXLFRAT AL R ECE SCHE 5 AR, B PR L s S S (0 B
AR BET

o X APL, (EHI{UROZETE S, ATPAR LA RBEIE S 4 0 i R APTAZE

4.8.4 FEBIIF

W R, B AR EE R LS R D DU I . X LS

R PESZH, ATREAA TR ESEC

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

W

HWETETCH T (BN T Fe 55 ). FEA]

variadic ZHRH T REABL RPN Pra R RS, WL, EIEEEESHIENRE. rargs S5
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

BREC RS AL E 24, (BB R ESOTd B, BEHATH R, Bilan, WER) range ()
PRECESR NN start Fil stop 55 . WX ESHON MK, WIRAE RS, 1)~ BAERHESE S
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]

[IFE, FHATPAR = B4Rl it r 24

>>> 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 !
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4.8.6 Lambda ikt

lambda KT TRIBV/NGHESY K. lambda a, b: a+b KEUR P NSEAHIH . Lambda pRi%Y
AL R B BO R AT . AETRIA L, A AU AR R B A TR E, B E AL
ESCWTRRRE . SHEREUE C—F, lambda pRECHT DAG | AL 85 11 sk i 22 -

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

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

42

>>> f (1)

43

B lambda kORI pRE. 38T DAL AL BREUNAFE LI R S 2

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

>>> pairs

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

4.8.7 XHEFFHER

PATR 2 SCRS AT HS A RIS 2N 205

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 FIRE R 4RDE, PL, SORIAL PR TR WAE 20BN R 4t -
XA A 205 : SO FAFEREE—4T Z B SR — IR A7 e TR SO PR R gt it (35—
PN S PAPRIR A5 S48, e 7/ 8 I AuIE, ik, REMSE—frigit), K5, M
SR S S A R SR RPN S /M DY S N s o e 2 vl A U S (7 s BV i
DHIET, BRI LA TR BT B AT BRI Gl 8 stk ), RS 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 A TR P 1 E SR BB T e B (5 R (PRI PEP 3107 Al PEP 484 ).,

iz DAL 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—FAN, RERRIEALTESII RN def IHRALSTRNES. 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, BRI Python fURS, ZIHMETHE—F RARGE T KEEIEFALRELAA A KRS
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 3 H K Z#RE1E PEP 8 B XUAR 5 HS; EAEATRIHMAD XS 2 T EE. SO H - Python JF A E W
T ) ORFEE; PAF RIS 5 T i D2

o ik, AR, NEHHIERAT

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

o BT, —ATAEE 79 AT
RFEBRATH/ NG PRI B, (8 TAE IR el B HER S22 AU SO
o MZEFTRRREAZE, KR BNBRI RSB
o RUHEEREE AT
o BEHISCR AT
o BRAFRG . ESIREME, EAEEEERSNEM: a = £(1, 2) + 9(3, 4).

o KM K E W Ay 44 B — 86 WA, 4 KM UpperCamelCase, My K5 & H
lowercase_with_underscores. M HEFE — NS BT self G IEERAIK
),

o G5 T EPR 2 EARSR RGN, AR 4055 . Python BRINAY UTF-8 =4l ASCIL W] PAREAE
AL .

o [, AR TR, 4B ISR AT RERD, AN EHERHRAT T AR ASCIL 74T
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IR

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 FFRiFRE

PNFBARR B SR ML TE, PIF R A AR AR :
list.append (x)

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

list.insert (i, x)

FEIREMERATE. F1ISEEEATTRNES], Kk, a.insert (0, x) FEVIFRITLEA
JLZ, a.insert (len(a), x) 26T a.append(x) .

list.remove (x)
MINFFHEREE — AR x e . RRBFeE TR, filtk VvalueError 54,
list.pop([i])

FoRpIR sy E s BRI H , HRIHZEH . WERARIEERTS, W a.pop () KEEERH1R 5
KRG —AH . WRSIFNZE KT SAEIIRRGEEZ SN &5 K IndexError,

list.clear ()
ERF R P ICER, MET del al:] .
list.index (x[, start[, end] ])
R EIF R —MER x FTCRFBRRT . REFFEE TR, ik valueError .

RS A start Ml end ZUVFAFS, A TRHER RGN RARE T80 RITHRT R TH
NFFIIRITHRVESERY, A2 start Z5

list.count (x)
REF R ICER x BRI EL.
list.sort (* key=None, reverse=False)

HUBHEP IR IICR (T EE SCHFSEL, 1L sorted () ).
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list.reverse ()
FESI R AP HIICE
list.copy ()
R RPEFE DL HHST al:] .

2RO TR BI:

>>> 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’

J

YRATREC 2L B 2] insert, remove 8{ sort SE(UBMBIFRM I ILAA SIT LR B - TATR [N fE
None.' X/ il T* Python 1A nl AR Bl 45 M BET 5 .

WA, AP BT AR S L. B2, [None, 'hello', 10 SiAWHET, PFAEEECRRES
FAFERXTE, W7 None NGBS HAWRTIXT . A7 LEAUMRATRBAT E SUF KA, BN, 3+47 < 5477
EOLDONER S (3 Syl G

5.1.1 RSIRcE KR

WBILFNFITIE AT AR B o R 5 R BOR BN, S i oc s i fewede i (“Jaikseh”) . %
TSI — 26 H , M append () o« ZMMRTHRE—4H , MM pop (), THBAIFERT]-
B

>>> 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 Sl RE S T 2SI GaR ], AR ELEAAT, Bl d->insert ("a") —>remove ("b") —>sort () ;.
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5.1.2 B%5IRcILBA !

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

KISV collections.deque, AIPABGEH 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 JIRHEST

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]

M RO (U A, RGN TR R
PR

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

AT

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

KPR E AR . S
PIFAE XM TS ARG AT AR —REX, A4 for T4, A5, BEFIHEZA for B

if FA). SRR HRIRUKIE for Al i FAPRETHRIMAH— 5. 2000, USRS
R R AP AER TR A AR

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

File "<stdin>", line 1

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

SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [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']

5.1.4 HEMIIRESA

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, €1,
[9, 10, 11, 12],

"N 8 FedE T 2T ARE AT

>>> [[row[i] for row in matrix] for i in range (4)]
(rL, s, 91, (2, 6, 101, (3, 7, 111, [4, 8, 12]]

WFAEZ 7N BN, WRRFEHE SR E 2 G/ for B9 BT U BaRIER, BrAX AN+
EMT

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

(BETID
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(% L 50)

>>> transposed
tey, 5, 91, 12, e, 101, (3, 7, 111, [4, 8, 12]]

Pyt AT

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

>>> transposed
rrs, s, 91, [z, 6, 101, (3, 7, 111, [4, 8, 12]]

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

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

KT THESHHEMREN, S0 %5707,

5.2 del i

H—F R AR RS ABEMIFED BB AH: del 4], X 5 E—MEM pop () F¥EARIA.
del {EAI AT T WA PR R U) F BUE S AN (FRATT 2 Bid o B 0) R A A — A a5 9 e se Bt it
k). Bl

>>> 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

L]

del B AT LA MR AL i

[>>> del a }

WG, 510 a et (ARVERS S —ME). FEXANE del RHAMME.
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5.3 JTHFIFS

PIRMFAFERA M ILNE, B, REIRUT8AE . KPP BRI 5 2) (2 typesseq) . [ii% Python
BRI, AR R A S . AR —Fhir e F o268

JeALh 2 SRR ITRELLR, i

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

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

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

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

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

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 .

B, TSI, SRR, FROAR. SC4mmuable (RUASR), — 0T 5 5%
SERFA, AR (LA F30) RES P (MR namedtuples, Wl DARMEDT). 51Fmuable
(RTASHY), FIFEE RO RRAL, AR .

3 0 e LASTCERITCA UBREIR: o T @ MO, WP RIAA — LB . T — X2 B35
AT AR S e s A — D IT R ICA AT AT E X AT R G I S ok g (455 A — M
AN IRG ) o LR, (A% Bl

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

Eh)t = 12345, 54321, 'hello!' J& LZAATELAYBI T {4 12345,54321 F1 'hello! ' —E#HIT
AT . R AT A:

[>>> X, v, z2 = 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 HF A XAEHERI. LERMAERCRAN T A g HA MRS G . kR
HEILR. ORI GE, L. 2E. MRESFLBH.

SIS G G5 ser O Wl TR, QURZHEG BN 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', '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 in a
{Va" Vr" VbV, lCV, ldV}
>>> a — b # letters in a but not in b
{'r', Vd', Vbl}
>>> a | b # letters in a or b or both
{lal, lCl, lrl, ldl, lbl, lml’ IZl’ lll}
>>> a & b # letters in both a and b
{Va" Vcl}
>>> a ~ Db # letters in a or b but not both
{'r', Vd', Vb', lmV’ IZV’ lll}

57 a5 XK, RERIHHES:

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

73— A AER A B Python N EHRIEALE % (S L typesmapping). 7 ULAE HAR A= il BE S PRk
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
[ ARG . YA IR e append () Fl extend () 4507 b7 IS5 2

I PME T SLBEAR O s AR, (H LAY SR ME 1. RS (3 AT gy, 75—l
eIy 202, FEAESE 5 A AIZ S5 R RN, Kt g 7 5K

FHLE) R KA $RBUE. H del WDAMMERE(EN . FEAFPER KB FIEEE, 5%
KRBT R IS B ATAE R PRI, W 244

S FHLPAT 1ist (d) BEAE, REIZFH BT A RS E, HEARTFHES (EHER, E8H
sorted(d) ). K7 8L HUBEAAAERAE, B ST in.

PATR S 2 S i FRR 3

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

(BET D)
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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)

['"jJack', 'guido', 'irv']

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

(% L 50)

dict () A4 K BORT DA ECHE B (EDX 51 i -

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

T ST DA R (s s

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

KT BRI R AT I, BRSBTS A v e R i

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

5.6 TEIAEIHIS

Wt MR AFIEIRRT, DA items () 753 [l A4 B K L 7 A

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

gallahad the pure
robin the brave

FEFH HEIRE, B enumerate () pEEURT PAR] B A7 B3R 5 [ AN B AO4E :

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

0 tic

1 tac

2 toe

R IEER A S AFAI, ] zip O BRECT AR H A e —— P

>>> 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(qg, a))

(BT )
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(% L 50)

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 TR AT OEER . ATDAK I RAERR A L 751, RS reversed () B

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

w0 J w0 -

HAREWFIRINFS, WTVAM sorted () eR%L, TEARMBIEFIIR BRI L, &0 — AR5 :

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

i set () ERFHIPHESETE. i sorted () il set () MEHEFJEHIUT , TEHM®DTF 5 4111
ME—JCE:

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

— R, IR BRI R N, BIHG SR LR R R, H A

>>> 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 fl 1 ZfFAA K AT ASEFT AR, B T DABE LRI AT -

HEGZHAT in Al not in AT HITHIE —MEREAAE (BOAIAAE) THABE IR . 25
£f is Ml is not T HEMAXREERE WS, Irf KB BT IS —r, HARTALM
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 WIILSESim, or MIMLEdmik. 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 CANA], FERAKNEMELA R BT =, Xl T C T E W
B BAEIGAA T == 1, AERT =.

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 ICEEANSE , WA PRI AR — P IR 5 — D IRIR T8, WIERERY ¥ 51 nl gl
BN () WFPsl. M EarasRu, OR8] Unicode B0 S-HER BAAN4F. RIS T
— S LR R R AP 5 1 B 1)1

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

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

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

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

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

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

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

R, MHBAFEMEN R, HERF IR LA T AEp TR, BT A < Al > 2577
B pimn, RAMECFIALE B EI T, BEA, 04T 0.0, %455, WIREA R AER BTy
W, RS A 2B LS 1 — AR EER , 25K TypeError 4.
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=R

iB i Python flREdsJm , FRKIUEARY, ZHiAE Python MR b s EMAE R R R T . I, W5
BRAEFH;, Sl SO U RS, IATSCIF R AN, lbie i s M A . BEE R FrBlok

M, TP EYE, RAFHEEARTR A S T ARSI AL,

A HHE R EUE SO BB -

jﬂ;kfjuzl“ﬁ'“; 2K, Python B4 FE AFA—ASCIF, FEMIASSUERE SR 1 52 B S Bl P ]

AN IR 8 ) i) — A~ e ot

XA SRR

s AR AR E T A B e £ (FEDUR AT EEGRR ST IS T D5 Y

£3 ¢ OF

PR AL 5 Python 5 SCRITE/A) I S04
__name__ A DAFREUBEHLA, (HDEAFER) o
DN TP

HOC R BRI 284 oy -

TERLR TR, dlid 4 R i

BIan, FSCAG AL 2 A H R T AU £ibo. py XMF, BWIA

# 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

)

BUfE, FEA Python fERERR, HIDAT A4S AL

[>>> import fibo

J

BEEAER L HAE £ibo HE U B AU BRI B 2 Hilnamespace 1 (3
TR )

& 2[R Python 1k A 3% Ao ép 4 == 19)

BRI AR £ibo BRMMEIRE . (%A FRAR T AT ) H: A ) R

>>> fibo.fib (1000)
0112 358 13 21 34 55 89 144 233 377 610 987

(T
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(750
>>> fibo.fib2 (100)
(o, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]
>>> fibo. name
'fibo'

WERZEF AR, ATPME B S JRiR AL i

>>> fib = fibo.fib
>>> fib (500)
0112 35 8 13 21 34 55 89 144 233 377

6.1 {RRIFHE

B A] AT ) SR BOE S o XSETEAT TR A, LA import 547 % — R i@ BIRLER A, I 41
11 CCUHERIAZ TR, BatiTiXeeihag. )
BB A CRAA a4 2310, BSOSO PR s & R4 25l DR, Beef

0] AR N 8 ] 4 R AR BN LG 5 P i 4 R AR B A AR AN O . 53— T, ANSRARNTE 8
Ml VAl 5 5 | IR B BRI R IE YA modname . itemname HiJj)— MBI 4 R AE &

R ] DL A Hofb A e . IR AT DA T import EAETERE (B HE WA AR A ) BFFk
E%E%??ﬂFﬁi%ﬂ%@ﬁic WERPCE T — MR = 29, WS A B TR g in Bz 42 )5
v 44 25 8] o

A —Ff import {EAJPAAIE T AR R B A 2R B S AR A B a4 =S ml .
-

>>> from fibo import fib, fib2 }

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

ﬁ%%@ﬁ%%%%A%ﬁﬂ%%%%Aﬁ%%ﬁ%éﬁ*(E%E$%%¢,fﬁoﬁ%*%i%%
) o

A RRAR R AT A AL Y E SR BT 24

>>> from fibo import * ]

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

AT S FAFAARATRIL (L) TFRMAR. REEFILT, AEXATI6E, XAy kg
AT MR LFR, TS E G L EE AR,

R, BT, ARSI SA ~, RO, XTHAELFE LA EL . A, 4
THEZHEAKWHDITIUAT, EA MBI,

BRA G as I, HIEME as RS ARSI E .

>>> import fibo as fib }

>>> fib.£fib(500)
0112358 13 21 34 55 89 144 233 377

5 import fibo —ff, XMW AIAARO AR, ME—HXle, SARNZRE fib.
from PP AT A A IXAR T30, RORIA:

>>> from fibo import fib as fibonacci }

>>> fibonacci (500)
0112 358 13 21 34 55 89 144 233 377

"SRR b R EIUE LR TR AR R BOE S IR T 2K e R AR I B 42 R 4 A5 )
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FE: N THRIEETTRCR, FRERES 2 TE S A B, SR TR N 2, DA SRR X
R H IR — A, Al PAM# ] importlib.reload () , Al import importlib; importlib.
reload (modulename) ,

6.1.1 DIHELHXHITER
FT AR J7 #GEAT Python b

[python fibo.py <arguments>

)

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

if name == "__main__ "
import sys
fib(int (sys.argv[1]))

|

XA SCPEBEREBUNVEIIAS, SREBUNAE— D ARYBLER [ AT fi 47 SR A4 T AR A 7E
BEHRAEN “main” SCHERATI A 21817

$ python fibo.py 50
0112 358 13 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|, BRAELE sys.path I HRYIR P EREA N
spam.py B3, sys.path ZMXLEA EYIIGRILAY:

o B AT BT MAITER H ok (BORFEE SCIFRT 24 1T H 5% .

e PYTHONPATH (HFHFE, 5 shell Z8 & PATH HEE—FE) .

o T LR BN (B IIRFIEHE— site—packages Hig, Ml site fiibiib#),
W2 A1775 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 .

WIS, Python REFF R AREEL sys . path, MIAPRIERY HSRETARERETER IR0 R . XEWE,
FEAS IR R H SN RAT IR MEE L] 44 B S, IR 2B 2% H ok B, A e e . X — o —
AR, BRAERXH B RIRE BN Z . IR AR
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6.1.3 “B4miZH" Python {4

AT PN AL, Python HEBLH I 4R IR A ZAFAE __pycache_ HEH, X444 module.
version.pyc, version X Zmid L&A TS, — /2 Python [WRCAS . fild, CPython [ 3.3 & ATHRK
W, spam.py 4R IFARASZE/F N __pycache_ /spam.cpython-33.pyc. XFans 1R HI1EAE Python
WA i AT E T AR

Python X LU M-S IR I B HY], BRGIFIOE R OO, REREMNSHF. HWitfEse ek Asn.
BEAh, GRS I0K, NI, WIAEAR R RS B I A R A

Python TER R0 T AR GEAT —, AT HIBA B, RIS ER T, HAGEHiIESS
R T AR, ALK AZL . Tk DR ARGEIR AU BT A Gl K7 B A A U
’}Z‘j@éﬁ?}ﬁﬂ@ﬂﬁz&), G 28 S L AT R H SR AR ZEAT H o, I LR H SR BE AL 5 1] 44 (1 R 2
BRI

BRI N — 2 N

« 1 Python fiy %A i fl] -0 B —00 JF 3¢, WTLAMUIER BRI RN, -0 KERITFIHA), —00 BRIk
A __doc__ FAFER . ALERRIF R BEMKISI T IX SN, B, B RIS, AN X
AEIT, Ut i)” BB opt— 4%, FHHICPFEH S — /N, KPR R AT IR B 2 et
PRI -

« N .pye PRI P AN oy BEBURHRATIREEDR, - pyc SCPF R MR R .
« compileall FHAI AN —A~H T PrA A= pyc 31T
o AR LOSRRARIE, HEW PEP 3147,

6.2 FREEIR

Python [ —AMRHERLEY 2, EXE Python FEZ2% (MLARLARARN” ES%” ) WL AMiiR . —Sefiud
PR E RS LY, ENA— LB IRE S RO EAINIRIRIER AR 0, BARNTHCR, Hak
B R G BRAE B R G AP b 1. X BRI — ML BRI, FLIE MO TR 2 A &
Gi. B, winreg BiRHAE Windows R4E Efefit. —MRRIEEERIBIR sys, BHMRIE—4
Python ffERdi . sys.psl fll sys.ps2 ZRUE T —8FAF, BN DAIE SRR AR B R Ay

>>> import sys
>>> sys.psl
I 0

>>> sys.ps2

Al 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
>>> sys.path.append('/ufs/guido/lib/python')
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6.3 dir () HH

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

>>> import fibo, sys

>>> dir (fibo)

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

['"__breakpointhook__ ', '__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', 'wversion', 'version_info',
'warnoptions']

WASHN, dir () FIHM4HIEE LA FR:

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

HEREEINL AR AR A, ik, W, - .
dir () AR NERERZE BRI ZAFR. X NI E AEFMERIR builtins 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__',
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(750
' _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', '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',6 'vars',
'zip']

64 8

BRI B Al USRI " SR Python BB a4, 2SI — APy, BN, By A.B FIR4 N A
WAL B AR . AR B AR R] DALE R RIS ER K £ A IO BE I 42 J s 4 — (DY
RS thn] PALE NumPy 5 Pillow S8 AL I VEE A AHL DA B2 iR 58

(B BN GE— AL B & SO S P B s R (“B7). A E SRR E CGER DAY R4k
Wl Bl cwav, .aiff, .au), WL, A TARRESCPHERZ IR, T2 Q@MZEr— DAY
KBS . T LB A SRR AL (FI, SRR, ASmERE . B4Rt G A\ Tk
FERCR ), ICER G T TORBIBEA . NI XA SR RR T X MU 4

sound/ Top-level package
__init__ .py Initialize the sound package
formats/ Subpackage for file format conversions
__init__ .py

wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

effects/ Subpackage for sound effects
__init__ .py
echo.py
surround.py
reverse.py

filters/ Subpackage for filters
__init__ .py
equalizer.py
vocoder.py
karaoke.py

FAHS, Python % sys.path HIyH, ARAER T H%.

FEA _init__.py LA BELL Python S 64 SCPRAY F X AEGRAEIR (B AR A namespace
package, 36— HIMTRLOASHE) . BT DB IE TR A0 st ring £ 108 PRI 4 H LA sk
IRE R, ERRRIONL T, _init__py MARR—AECHF, HE RTINS
PR all SR, SRERS PR .

AT AL S A BB, B

[import sound.effects.echo

BRI #; TR sound.effects.echo, ‘BRI HAELZ KT .
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[sound.effects.echo.echofilter(input, output, delay=0.7, atten=4) J

H AR TRRA AR

[from sound.effects import echo }

WA IME TR echo, FEAHALMAHIZ, Kbl R 7 206 H:

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

Import 15 A7) —FPAS ()8 B S AT 5 ) R A0 As

[from sound.effects.echo import echofilter J

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

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

ER, #l] from package import item W}, item WIDURMAY TR (B76), APl E X
AR, AR R FA A FR . import WA S P R E LT item; AIRRAER AE L, MR
SE item e, FFEMER. WERPCAE item, W% ImportError .

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

6.41 NBHREAN*

ffif] from sound.effects import * Wf&KAATAT KRR R ESELRIF S AL IAE FHb,
HFSLIFAE . AR AR K i a), I Bl e &= AR R BIVE A, a5 AV F B AR
Bt A TE S AEAERE A A Wiz &4

ME— R o I 2 R At B2 XRS5 . import EAIME ARG WREH __init_ .py EE X
THIF __all_, izf7 from package import * B}, BT ARBIRLAINE. LR ERH R
B, CLEVES R s % . R EE A A L EAEE R HIT A * 80E, nT DURERfE IS 2
BN, sound/effects/_ _init_  .py AR PAES PAFACHS

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

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

TEVEE TR BB 32 B A 8 LA PRSI . a0, WARARYE sound/effects/__init__.py X
HFIERINT —4 reverse pR%, from sound.effects import * ¥ HS A echo il surround X
DT, HAZRA reverse TR, PN ERAMHE LW reverse BRETIERS:

_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 *'

J

MREEEN __all_ |, from sound.effects import * iEHh] R&HE4) sound.effects FEJFT
H ARG A R Y4 250 B 2Rt sound. effects BT A (WBEIAZIZ T __init_ .
py AR ), SREF S AR LR ZAFR. XEFEH __init_ .py & LR AR
(AL B mEnyg FAb) . Bl iEJeal import 1541 BN a6 B AR . 35 DA ACAS:

import sound.effects.echo
import sound.effects.surround
from sound.effects import *
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TEARBIH, echo fl surround BIHAE AR Y a4 =0, FAFEAT from. . . import AT EA]
OFF sound.effects WHHEN T, (4EXT __all B2,

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 A Lhr b, BT SAME
R R [ 24 TRz Ah, X Aoy SR A .

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 Bk, BRPAH A from

sound.effects import echo,

PRIBFT AR G AHXT S AAAS, B from module import name FEZ [ import 154] . X5 A{#
BT 05 5 R F ™M A S 4 /S A B, BIANTT surround Aide, RIRAMEH:

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

R, MRS ART YRy . N EARR A IR " main_ ", FRRAUISRITRIRF— BT A
Python N IR AR, IR A %A AR S AT AL AU Al I B3

6.4.3 ZHRPHIIE

ISR MR RN __path__ o FEWM __init__.py "PRURBENTET, REIERRIA Y —4
HE g3, RILE— N rafH, J& _init__py Jre HoRIG A PR, nTRAMBEUAR & 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; bRiERE SCHFRTLABS IR sys . stdout . HEMRE RIS 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 B RALTF A S F @A, BHETRERIT G S/ =51 S HIE N £ E o XA T, WRA
TE A F Y FREZ T AG U RYAE &, BT E R Python ik,

>>> year = 2016

>>> event = 'Referendum'

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

o TR str. format () HIAREEZ PR, AWM (1) ARCB s e g, A4
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, A LAFTFAT R UL R G BRSSO A B A, BIEHMTATHERR AT R . A H 2R 5
FRRFFAT IR A TE P SEUA IS, LT IR ARA T

WA ZAEE R, RO R AR AT IR, FTRAM repr O B str () BEGE(EFAL N 71T
o

str () BRBURMIMENFBERIE, repr O WA BGE T MRER RO (MR BA SR TR, T3 i 31
1 syntaxError). XA KRN FBRRGERIIXR, 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 ' + repr(x) + ', and y is ' + repr(y) + '...'
>>> print (s)
The value of x is 32.5, and y is 40000...
>>> # The repr() of a string adds string quotes and backslashes:
.. hello = 'hello, world\n'
>>> hellos = repr (hello)
>>> print (hellos)
'hello, world\n'
>>> # The argument to repr () may be any Python object:
repr((x, y, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"

tring BERALS Template 28, UL TRHEBHOAFATRI S —FOTIE. SRMH o= LT, HH
SRR TR, (ERI AR 2 i ) S FU AT R

711 gRAtFHEFEE

AL FAFER P (AN P AFER) FEFATH AR £ 5 F, il {expression} Fika, 1t
Python ek :CAY(EASINE FAFH A«

ARSI, SYERBRTI, 7T A b fRs XA . Bk pi & ABNEURUS

fif:

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

te s R, R BRIV AR, RO

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

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

A — LB O] DAFERS AL AT B, " 1a W ascii (), "Is' W str (), "' W repr ()

>>> animals = 'eels'

>>> print (£'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'

= ULIAT AT T4 — A XY R R A TOA . S5 N A ORI LRI IE A

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

(T
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(% L 50)

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

HZH BUIELREA AT = WA E 2GR . AR LU TR, 15 A A4 formatspec

E’Jﬁ%‘?a%o

7.1.2 =58 format() A%
str.format () H¥ERIRAYEW T PR :

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

WHES 2 WITARF (RO T B ) B oL 8845 str. format () FIARIR G, TS g7 &

&g str. format ( ﬁfié’ﬂj‘%ﬁﬁfﬂﬁuﬁo

>>> print ('{0} and {1}'.format ('spam', 'eggs'))
spam and eggs
>>> print ('{1} and {0}'.format ('spam', 'eggs'))

eggs and spam

str.format () HiEHPMH X FESHL 5] HE,

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

(L ESHM K T SR MERALG

>>> print ('The story of {0}, {1}, and {other}.'.format ('Bill', 'Manfred',
ce other="'Georg'))
The story of Bill, Manfred, and Georg.

J

ﬁn%T ﬂ‘&ﬁ?ﬁ‘iﬁ?tﬁlﬁ%ﬁiﬁ??@%, AR AFRG | AR IR, AN BRI A . XA AT LA

T TS 1 VIR SE .

UK E2

>>> table = {' Sjoerd" 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ) [J: FT:d;; Sjoerd: {0[Sjoerd]:d}; '
'Dcab: J}' . format (table))

Jack: 4098; Sjoerd: 4127 Dcab 8637678

XA PAE SN table FHAER R ** FRICH KBTS IEARIIL.

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

MRS vars O SEMIIN, SRR, AR 65 HA R R
BT, DA ST — L OB, LAt R BB Py 5

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

print ('{0:2d} {1:3d} {2:4d}'.format (x, x*x, X*xX*x))

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

GEFT0)
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# £
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

str.format () FHFTFAFEEAE ALY 52 HEARIA T I formatstrings .

7.1.3 FEhEALFITE
PR S e e Sl R D IR F

>>> 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

(VERE, B2 AR 2 Sl print O WINE: B RELSEIRTRINZRK.)

TG str.rjust O FFREEAEAMIATERAR, X4 S8 7 Beh i v A s b T A 5% . 36
JIEEA str.1just () Ml str.center () o XEIFEATGAEMNE, HRE—DFFRE, QIR
BARTFRFERRK, ENASEWI TS, MR n; BRI XS IR, (s —Fh
ﬁ;&ﬁ,)ﬁﬁﬁiﬁﬁﬁiﬂﬁﬁx‘@% (AR ER B, FTRAE x. 1just (n) [:n] XFEHY])

HRIrRR str.2£111 0, SRR AT A, HREIE 15

>>> '"12'.zfi11(5)

'00012"

>>> '-3.14"'.z£i11(7)
'-003.14"

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

7.1.4 HXFFHBREBEXLTE

% BT ORARFF) WAl TPk, 452 'string' % values, | string H % SLBI&PA
BAPHEA values TTEEH. MWAREPFR N FAFRIGE. Bln:

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

old-string-formatting /N AT ZH X N .
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7.2 EEXHF

open () IR[E—ANfile object , F R MLE SHH— D KETFSH: 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',

BRI, SXFR VA text mode $TIFHY, WHLZYL, WM SHFHIRE FAF, XL FRFE 2 DA E 1)
encoding Jitth ) . WA TRIE encoding , BRINHIRGT-EH KK (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, — R EHE 2 VA bytes MR LS. &
TR ATIF SRR, ARANBESRSE encoding .

TESCABET BEHOCHFRS, BOAMEFSRPERFTESRAF (Unix 125 \n, Windows |25 \r\n) #4854 \n.
FESCABI T 5 ABEIS, BT \n Feffe ol P GHFEGAAT. XA A8 5 G B SO FEERR 3
Zliéﬁﬁﬁﬁé‘i&ﬁl‘ﬂﬂmﬁ, HBIA JPEG B EXE &8 "R SCAF R8s . R, TEBEE SRRy, —&
B AR

TEREBESCPEXRT RIS, el i with KRBT UaR, TRERER)G, UFRIEREH, B R
warPhe 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: S RS

el JH f.owrite () B, KM with X85, SR £.close (), BIERFIEFERL, B
IR B fLwrite () WBEINAE T2E AR

Wit with i54), SO £.close () KMISCHRRIG, FREHZSCIEXTSR 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) AIMIFIEBOCCHFNES, ELQER—LEYE, HRMFAREH 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'

(ZF 50
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(B L)

>>> f.read()
T

f.readline () AICHFHEEIURITEOE  FAFERRBRBIATH (\n), RATECARARATIFS BT,
SR —AT A A WEATAT . XA AR M EE MG ; H2 £ . readline () R[EIZEFAFH, it
FORCERIA T SRR, S \n' FR, TS RS —MRTH.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

MICHFRBERRZATING, AT RAJTBERME P B SO R o XFMRIERE R ROR T NAE, Do, HACTS R

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

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

WA R EBCCE R T, ATPAA 1ist (£) 8k £.readlines (),
f.write (string)  string IWHNEB A, HREIB AW FEREL

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

BAFAMIBRI SR, S ENACH RS OCRRI) st g (Cabhigi) -

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

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

18

£.tell () IREIFEAL, 45 M SCIEXR QA A BT O S, F o ik HIR R AT IR 7 A%
PARSCABETT W SRR

f.seek (offset, whence) R PAIAS XS RIVALE o @It [0 2% AN offset TTEANIE; % 5
whence ZHJ48E . whence {H R 0 I}, TR MSCHFFFSRITEL, 1 R 457 SO0 8, 2 ol e
KEVENSH 5. AW whence I, HERIAE A 0, BRI H SCHFFRAE RS % S

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

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

16

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

>>> f.read(1l)

b'S5!

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

>>> f.read (1)

b'd!’

TESCASCA (BT AR b IHTIFRSCIR) o, HAVFAN TSI 8% (1 seek (0, 2)
BREBISAERERABISN), ME—HRI offset (HRZREM £.tell () HHREIY, B 0. HAb offser (H#RL
AR E LHIFTH -

SUUEXR A —BEBAMY TR, BRI isatty () Ml truncate () &F; A RICIFRLRI5E
AR A ERES % .
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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 FA7H
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 FLVFARME TIAAT IR Ac A% 30 ISON (JavaScript Object Notation), T A2 Lk R 4 5 A1 ik
A AN R B ZE BUEA S PRI PRI Json A A2 )2 45F9 1 Python 54, I 3L
AR INIER XA FEFRN serializing. FRIEFAF R TR B X E BN deserializing. ¥
f?ﬁﬂﬁtzl{fif?ﬂﬁta‘ﬂ , T ARSI A7 HR AT DA A SCOF B P v, B0 T o ) 45 4 42 A 34 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 () PREGEAE MR, dump () , B REXGFIME Next file . FIL, H £ ZRiext file X5, 7]
PAIXFRA :

[json.dump(x, f)

RSN R, AR £ REITIF. BESERbinary file Stext file XF5: :

[x = Jjson.load(f)

Frli: JSON SUfFusZi LA UTE-8 % 5. 44T JF JSON SCAF A5y — Arext file J T 35w, M

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

H5JSON ANJsl, pickle j&—Ff SLiF x5 2% Python XFRMEATFFFIMLAI I . AL, B4 Python FPfifr, AE
AT 5 HAE S MBIl R . A T e A AR WAL 2 h T Brs W
Bt BE R DB, XA AR R pickle B il PASRATAE B AXHS o
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CHAPTER 8

WANGHREE, ARG ARBARE RS PR T, WixE 2F 2l — R
/

I, AHRELAK
ZBD) WA RPN B ERAERA F

R AT (

8.1 iBEHEIR

VRS SRR RE R, /27 >] Python I IR B3

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

AAAAA

SyntaxError: invalid syntax

fEpT AR > AR RO T T R — 8 AT AR DI B B R AT Y Bk BT RER i T TR 1)
] 0 Z AT A FEAN R DT 2 . AEX AT, BRI AER AL print O _EARIEN, JRPFRAEE
ZHID—AES (") XA RAT S WP T E AR AEARTE S A2 K B BIAS I ] ASITE 28 2505 5
FAR AL

82 ®BE

BB ) BRSO T IERRATERTR , SRATI O] BRI A B . AT N B ) BEHRAR R 38, SRR
*%%ﬁ??@ﬁ%iﬁﬁﬁﬁ%%ié@ﬁﬁﬁﬁmmmﬁﬁaﬁ%ﬁﬁﬁﬁ%ﬁ&?ﬁ@,W%E
R IAERRIEE

>>> 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

(BT )
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(#2 E50)
Traceback (most recent call last):
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, MR AR /E R R
R —E P Bk EdRElh i REEBKIKZ: ZeroDivisionError, NameError #il
TypeError. {FRFHRRTHM TR LA M NESSEIAR. X TIraNE RS S, X
ﬂ‘ﬂ%?%;&é@ﬁﬁm%#iﬂuﬁt (BRI FIERA ) o AriER AR W ERIPRRAT (SRR X
) o

WATH AR IRIE 2R, S5a A IRE, ULRHA RN .

BRI R AR L e 2R AR R ESE . — IR IR TR AR m s (HA 2 IR AR
T ABEBUNAT .

bltin-exceptions 1| i} | N B S S HA Lo

8.3 FHWHIAhE

AT DAGR SR P A B G 1 54 . N B EOR P — BRI AN, BRI AR, BV P b
JF (ffif] Control-C BfE ARG IR HARIE); R, 1/ PWifEF &Mk KeyboardInterrupt

B Al
JT 1o

>>> while True:

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

try iR AR R
« B, PdTry T (try fl except RETFZRIM (£47) EH).
o URBCAMRASHE, MBS except F 6], try iIFIITIERE.

o WSRAEINAT cry TAORERAE TS0, WML FA0 R T AR . WSRO except %
BETRHGE O SERATIERE, AT excepr 567, SNFBEE] trylexcept [FIHLL JGHKEEINFT -
o MRS except T & HERIREORICR, WESHBEISNRN toy HH: 5%
ARSI, W R R A A LT 4 AR
Cry ST DA A exvcepr F RIS ELTURT . (RIS HLAT— MR 2 BT, 4
SR LULTRAIZ iy 6 0 R EROSH , TRALIR— oy A AL TR 1R 52 . except
4 T DA B S T FiE 2506, T

. except (RuntimeError, TypeError, NameError):
pass

WER KL S except THFRIRRE F—DREGEERERN, WZRSZFEMARE (K2R
JBAL - B IR except F &) RIS ) . BN, FEACHERHKIKITE B, C, D:

class B (Exception):
pass

class C(B):
pass

class D(C):
(BEF 1)
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(B L)

pass

for cls in [B, C, D]:

try:

raise cls()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

TR AR excepr T a1 T (8 except B EFESRHT), Wi B, B, B - Hlfi 755 —A-VLhd
H{ except T 4] .

RAESFER, BWRHAXPYE, BRE 24, 20FESH, AASEIWRBTL T SR s,
except T &) N RESTE S W AFRIG TS & — g XA R0 2 B 55 580, xS plwE&Sa —1
FESH args J@M. AT HERL, WERBERNE LT _str__ () RITHIASEM AL 2K
HifiiE .args.

>>> 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 = €eggs

RAPFER __str_ O fihh SHdT BN ZR #5070 (detail).

BaseException @i Fi LB B —1F2, Exception , BT IEEm T HIEL. A2
Exception R FHEFE AP, FAENIHRIE AR 22 1k B8R sys . exit ()
BlRH) SystemExit , DAY HEH P MR)FNG| &) KeyboardInterrupt .

Exception A AW AVEERECAT, ffisk ULF) —Wl. 2800, e, Rl ge R R BIRA 14T Bk
PR SR R, I ARVHEM SN SRR LR T 2.

A Exception i WAYBEAURAT ENSGCRRH, RIEEHRE (v i b B )

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 IFFHA L] else T 6], A TRINRAAAL, EUAALIA except a2 5. EiEM
T ory F BT R E AR SO ERS TR . il

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

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

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

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

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

S A PR AN LA BAE oy F & L2V AR R B SAEBAE oy T I (RS ) /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 W) SRR H il 8 E ) S . Bilan:

>>> raise NameError ('HiThere')

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

raise ME—SH R LM A M R T . X NSHLIUR RE LB E%E (JREH BaseException
%K, Bl Exception B TH). WRMEHER R RWA, Kb B SH 8 pR HOk RS pile -

[raise ValueError # shorthand for 'raise ValueError()' J

R AR HIR R A il & T 5w, EIERTTRAL L R, W PT DARE A SR B raise A BB R 7
e

N
>>> 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

AR A RAEH T8 KA except O, EXFSH G FHEHMEIE L, HFafEeEsiReE
Hore

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

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

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

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

NTEI—AFRERA—NDRENEEER, 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

BEAVMEM from None FikFEH A3tk

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

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

SEHAEHL I WL bltin-exceptions
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8.6 AFEEXERE

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

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

R amHHELA “Error” Z5E, REMRHERF w4 .
VFEARERIEGE U HE R, DAREATE S ek Bot nl g BLAY B 2 .

8.7 ENLFERE

try A — A Ay, T R I OL ML A BT R BRI

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

Goodbye, world!

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

KeyboardInterrupt

J

WPRAFAE finally 4], W finally FAJR try iRRERBIIITI )G — DTS5 . B try ifH)2
AR, WEPIT finally T4 DUNAAENE TIUM BRI A 7 W 5

o MRPAT oy FAPNEIMAE THA T, WEA except THIMAMBIZSFH . WRZRE A
except T, 7E finally FRATIR SBEBILA .

» except B else FAPATIARL M A T . [FEE, ZFHSTE finally FAPITZ G EHT
fil %z
o WM finally T4 LS break, continue Bf return ZiEh], BN EDT] X .

o WHRPAT try 1BAJHIEET] break,. continue o return iFA], M) finally FAIFERST break,
continue B{ return i&A]Z BIHT .

o f15R finally FAJHEE return B4, WEREMER A finally FAIMHAS return iEA)TIR
FHE, TMAERE try FH return iEA] IR BIMEH.

Bt -
>>> def bool_return():
try:
return True
finally:

return False

>>> bool_return ()
False

R — A B

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

J

W EFOR AT O TS IT finally T4 except THIANEBPIAFAFERMIFR AL A Y TypeError,
HILAAE finally FRATEHERA .

E%%@Hﬁ%?*, finally FAIMTREMANRGEIR (BIANSCPFaiE ML) ARHA R, it mm
DI BT

8.8 TR W HYFEIRIE

FRERS R E SCT AN BOZM RN AT ARG B AR . TCIR AT R B2 T, M PATH
PR, BN, ROIESTI SO, R SRR

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

KAL) FEAE T, AT G, SCHAE—BORH & BRI A THT RS . FERT A X e
W), AESF R Y AR S8 AT RE 2 0 1A . with 154 SR DAL ISE . TE B 4 3 B A O =X e ) St
%

with open("myfile.txt") as f: }

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

EARATE RS, BIMEAEAL BT IS B B A, A& oGP SCHE fo MISCHE—HF, SCRAIUE SR B AR X
GRAECR PR X —

8.9 5| AMAEZ N THXNERE

FEAMENT, BULERSIANEEEEN TR XlE S ZEZE R 2 T UMES AT R M S O
EAHMP B, ARSI ATHIIEZ MERT AT | LR — R

W) ExceptionGroup fT T — MM SIBINAIZE, BOREE (TR DA—HE5 ] K. BA SR —1
S, ITPAE AT AR A S — R AR

>>> def f():

excs = [OSError('error 1'), SystemError('error 2')]
raise ExceptionGroup ('there were problems', excs)

>>> f()
+ Exception Group Traceback (most recent call last):
(8210
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(#2 E50)
| File "<stdin>", line 1, in <module>
| File "<stdin>", line 3, in f
| ExceptionGroup: there were problems
o 1 ————————

| OSError: error 1

o ———— 2 ——

| SystemError: error 2

+ ____________________________________
>>> try

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

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

WILEH] except * U except , AT LA PeFH HAL PR A7 S A B S8 . 6 NI B 1
H, R T MBI TR AL, B exceptr TAIERMAIFHREUT AR FH, LT Al
SR AR AL TR, R ARG &

>>> def f():
raise ExceptionGroup (
"groupl",
[
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
+—+-—— ] —————————
| ExceptionGroup: group2
-t ] ~——————
| RecursionError: 4

>>>

HE, MEE - IREAPRNFELAZLH, MK, XEHNTESLE, X2 55w 2 Il L
C 2R R e, HRE T
>>> excs []

for test in tests:

(T
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(B L)
try:
test.run()
except Exception as e:
excs.append (e)

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

8.10 REBRAtEERA

AR OIS S, EE R BATIRICHHAI R A BO 17 . LA SR, (2SR B
SRR ARG . T, S2#4—4> add_note (note) Jrikfid— i, IR
IR 8 I RS 2 R I 0 2 S R 0 R0 60 5 B 0 AT HE R

>>> 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, BRI AR A, FATTRREC A RIS BT SURR . FET S, AR
SR AU, XA R A AR AR .

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

>>> excs = []
>>> for i 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)
o 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
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Happened in Iteration 2

(B L)

- 3 -
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f
| OSError: operation failed
| Happened in Iteration 3
o
>>>
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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) .

FIHAZRFETE S A L, Python B3 KU T AR A AHIEAAITE 3o Python fY2RA4 k2R T C++ I Modula-
3RS AR, T HSCRF T X R 4FE (OOP) MFTATRERFE: RAYYRILE] S 2 A H . JRAE
WRREE SRR TIIA . EMIARETR N B2 P R4 Tk . PR T S AL B RCR MR A A Rt . A0
Be—Ff, et Python B FEizfrm I, BIEREAT AEEL.

AR CH+ RTEARAEIANTG, M (R 01) @R public (FISMAFOLIL T SCRAA L), B
A RR R N virtual . 5 Modula-3 H—#, A T A REITIEF G AN RIE R EEA: T7
EHREHERE R, - BXRE - DSHEAEANR, ZSBh AR RS, 575 Smalltalk H
—Ff, Python ZEBREM R, XN FAME AL LA T L SH;. 55 C++ il Modula-3 A [A], Python [ A4
ERBMADAUNMERZ, BEH YR, sk, 5 Cr —8, AARRIEEMNEZRN (BARSHEM. T
PREE) AT LA IR SE R T S

M Tk Z KT 2RI AR, AZHE/R S Smalltalk Fl C++ BYRTE . AEIL 21 Modula-3 fA
i, Modula-3 FHI )X G215 SCH C+ B4 Python, {HASTTWT Sk A F A EEE R D

9.1 ZIFR

MG M EMS, 2L (RRZ2ZMERINKZA2F8) aTASEE S [l —xt 5. XA HMIE
HEFERERR N 44 o Python H1~F il B N2 o PR MRS, ALPRACT . ATHY . DU SR AT AR BEA R
AU, WDARLES . (HI2, XTI RS (5K, A, DAROKZ AN 1Y) Python fLFYY
X, MATTRER T E TR SRR . AL, BN TiERE P2 an, PO s AE R LT Tt R 4
Bro BN, REBM RN, ROVSEI R — e AR RAB S TR A SRR SRR g, A
AR T DA £ W i Jo 7518 Pascal AREE WIS ASR ML H KL S
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9.2 Python {ERigf0& 2= H]

TENZIAT, 241 Python WVE I . S8 SO0 i 44 25 18] — LIR30, 1 A s
25 TAEALEA M T s xt 2 B . - H, BT w4 Python F2)¥ B3, i J5 ThI A IR ARA 1T -

HROR, FAVLTH—L5E X

namespace (% 251]) JEMAFREIR RIGWUST . B, K244 2 AR Python il fHER
B REIEREILAL, FAT— oA S X T R F 1 HLRFR AR T R S A X Ay 2. v 25 A i)
TH: WEARES (11F abs () EKEAR N ESR m%ﬁ#)*Aﬁﬂ%éH%ﬁ7~Azﬁﬂ%
i R A AR o ﬁ%m%ﬁ%A@mﬁﬁ B N S e T L R T N T SN LT
A AR AR AT KA B, PSR BRI AT AE X maximize s%, HASENIR
Vo JH B R RS A0 25T A R KR4 T TR N _E A4

RS Z IR B B, Rk z.real W, real BXIR z BB, ARRUL, XM R LRI
S HEEESIH: AR modname .. funcname H1, modname BN ER, funcname ERIHHJE M.
LR PRI T g S 4 JRy 44 R Z TR AE B RS - B AT Al [l iy i 4 5 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 445 modname XJL%EF@%’}EFE the_answer,

an 4 S ARAEA R I 2 U, HITA AR L a A 0. BRI a4 25 A2 7 Python i REAS /5 st
BIE, AGEA S PIMBR . B 42 Ry a2 23 (A FE SO E SO R s Gl , BRI a4 25 [ L S 5y
SRR SRIE o AIA SRS BRI, b AR DUZ R AT HTE A2 __main_ AHEHH
M —a, BIA HOME R4 2SE. NEAFREE EEAEREE, flbuiltins .

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

AN SN 1E A 3R Python MBS BESCAS IS, AGEAN K IAT BB V7 4 dp 4 25l T i
DI BRSO R R 2 FRAE B R S I, AR BRI, R A i 4% S IRIE N

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 IRESSNR AR B VE I, B BRI, AEERT MARR, M NZIAMEEO T, 2
JZRAMER

o BIRCE T ZAEM, B Y AR 4R A R
o BAMNZE (BEERER) MR, 2 AEA PRI G4 25

TR — 2P I 45, WG 51 R FUR(EER R B e 1) “EI%0E —2ER B, RSB 4
SRR FRINE . BEE B 4 At N2 AR IR AN R B A8 &, nT A nonlocal i54); AN A ff
i nonlocal FRH, X 4EAF BN HEE (245 AKX AER AR o REFE B 9 24 A3 P ) — A A g Jil A &,
T 58 75 [7) 44 ) AR AR B PR AN AR ) o

H, YRR (G ScAR) 511 2wl R A B TERRECZ A, SRR T S 4
SR e — By i 44 23 T8) s BRI 44 a5 18] S8 SCHE SRl 44 25 8] N PR 5 — A i 44 25 )

VR, AR 7 T SCAN E Y - AR A E S R ) SRV Pt @ e i 44 25 18], iz
PREONA 2075 A2 5N A B o 75— 7T, SEPR i 44 PR R R s A T 3858 i - {H2, Python
%%ﬁ%;ﬁwﬁ% SETINT 175, BB T RBE S AR (R 2
SHE T

Python 5 —MEFEHLE . WERAFAEA R global 8 nonlocal i), J"JXJ‘ SARE IR B2 2 i A
WEVERER. IREASZHETE, R AR ERIT S, MRt 2t ’ﬁmlxM%%W%ﬁﬂ
TRt 45 23 [ P AL BR T = 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 TSI 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

HE, WA XRERINIRS) REAS scope_test XiF spam {45 5E . nonlocal MR{HZXENAE scope_test
Xif spam F485E , 1M global WRIH S IAERLERZH AL E o

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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SRRHGE X (def HA)) —HE, FE SOV AT A BEA AL 2858 SUMAE 1€ THAJAY 73 3¢ B R B0
i

TR, 2R ORGSR EOE S, (Hn] DA AR . X WATE IR e JEHm
PRAUE SR FFIRIN S B, X2 7 IR A 20 E AT TR A 0 - IR, s PR

MPEAZEE S, R A a5, 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 AR5 1T BT I FOARHETETA: obJ . name. 78K R4 PR JEX G 1 7
IAAAET a2 2SI PR T 28K, L, ARZEE SO X ARAY:

class MyClass:
"""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,, BRI RT DA S B S B ok MyClass . 1 ffH. _ 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
(R _ Bk 2)

[x = MyClass ()

BRI =) RN RIS SRR & %

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

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

|

B—PIEXT __init_ () JFERE, RESLHES B8R RSLAIMGE _ init (). KL
XA, ATRATE I DA R A) A5 — S TR AL r L 6

[x = MyClass ()

J

MR, _init_ () HESRAE -SSR TEBE SR RIEE . EXMERT, RALARSLEIbiE BT
WSEEERY _ init_ (). B0,

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

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

H I8 B MR T Smalltalk FPY “SZBIASER”, DA C++ Py “Bdiini . BRI RES; wig)m
AR AR, ENTRAE S RO 77 . 28R UG, WPR x 2 BT a#K) MyClass BYSEH, MIPATR
HARFTENELME 16, HAPRBREMTIAE(E B

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

print (x.counter)
del x.counter

B BEHS AN 5 k. TR “ANBT RS EL. (7F Python F1, 7EX M ARIBEHAZLE
SCHI A R HA XS ST DA . BN, F)EX% 5 B append, insert, remove, sort 45 5. SR,
TEPARHE T, FAT 1 vE i L 2L R0 v, BraER s e by . )

SRR RO E AR T AT B2 . R L, — D rg 2T 2 gtk LT H
SEBIIA Y T . ICAERAT ARG, <. £ @EMITES IR, B MyClass . £ @& — PR, i =. 1
AR, B MyClass. i @il (Hid x. £ 5 MyClass. £ iR @ —[EH - E—1 7 %,
AR RBON S

9.3.4 FiEMR
R, AR IR T I

[x.f()

)

£ MyClass /Rfil, SAFREIFAFE *hello world'. (B2, JrRI AR RIM: . £ 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 251 K - 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 .

BITHZ, JERElEl X . LSRR B G | i, FHERZEOITRIZE. WIRA
PRFR— BT R B R A RSB, W i) SEOS SR R KO0 G2 1 5| HTRF T A — DI IE A 42
B N—ASRINRRFIZITIER RN, FFET RO RIS LR EME NS0, AR
ANHS RN AR R B R O0 52
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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’

J

A2 Aoy 5 R ERHEE R, JCSEREE ] REAE W emutable Xt G2 G QNS FEFN 7 MLAK) I A8 3 B0 A A5t
WG BIADA A P tricks I FANZBONVEEAE R, BRUABTA 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 A — R RSB (KT BRI BAiEDE, JERRER T L Bl alidh R
B, sckr b, AF Python WSt A AT 25 U AESR i Bk - E R TAEN. (MfES—J5m,
I C 155 95 1) Python SCELIITT DASE A BRBCSCBRANTY , FAE LSRR FIXT G20 1510 5 oA vl DAE i 1
C %35 Python 4" J@fefd . )

B i 24 PR T S R - ) i AT RE A A R e 4 O SRR ok g 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 2978 AT AR KR 2 & AR IR RRE -

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 — A SRE T 40 self. XWADMZE—IAE: self X—HFRTE Python HAEXH Ay
IR o HRREERE, ANEIEILZE 2 (AR AR HoAth Python A% SOR UGG Z Al 36, 1T HAL W] DA
BB Fx BRI E TS M T X R E .

(LA — AR SRR I B B A IS S Bl ST — AR Tk R BOE U SCAR AR AN 35 T 2808
MZW: R RRBO SRS — R A B2 n PARY . Bildn

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

BUE £, g Fl h &R C RAGFE 0 A R B, HILENTEGE ¢ SERRYTE — K h 5 g 2%, H
TR R AMBIA T I 2 AR e Y 1 158 R R

JrE A AE M sel £ SRR 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>

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

[class DerivedClassName (modname.BaseClassName) :

1

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

IRAE R L&A R R ik 2 Ab: DerivedClassName () XBIEZIEN— L. kG| R
PAUF A= RN ARENE, WA D BRI R MR GBS n) T A4k, W= TR o5
W5 AR

IRA RN RE S S BRI k. RN AR [A)— 5 5 08 LA Y s A R R, i AR T 8
(E R R [R)— 28 v g SR 5 — D YA, AT RE S b i S i B IR AE e b i U ¥R . (O
C++ FE/F B/ : Python WA A vASLER B E virtual HiE.)

TEYRAE B B 5 VR 5L B b ] REALUEL Y R 1T FF 7 PRt R 46 (W] 44 W B 2 ¥k o A oy = nT DAY B .
B EZE Y Bl BaseClassName.methodname (self, arguments). G X XTE gk
ﬁﬁ&%ﬁ:ﬁﬂ% H. GHHEEMNY I EEYE 2 RVEREF LA BaseClassName {44 FRUET 1] I 5wl {5 A 1t
N

Python A3 1> P4 B 68 £UAT95OH T4k AL -

o fi /| isinstance() R E — P LI H) 2K Al isinstance (obj, int) LS FE obj.
_ _class__ jint BFEANIRE B int RN True,

o ffiff issubclass () FMBELRMPYERFE R issubclass (bool, int) A True, AN bool &
int 72, HE, issubclass (float, int) N False, A4 float A2 int BT,
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9.5.1 ZE4%
Python th 37 fif—FhZ BAkK . WA ZAHIAYSEE SUERTIT Brs:

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

<statement-N>

YT ZEE R, EREREL T, VR0 AN IB R MR IRk @R BV E R IR G . M ZAEE)
F, Y2 REEMIAAE BB A STER — PR Fit, GEREAEELE DerivedClassName
FHRAE], BSTE Basel MR TE, A5 (GBIHHL) 7 Basel MR PIER, WA EMIRAE], W
FHE Base2 HHER, MKILAHE.

LR O XA e — 285 Ty iR AT WP & sl U DA super (O BYPBEITEA . X AhJ5 A7ERE
YA 2 EAOR BEF RO IR SEIT IR, B HE AR BT R super 1 ETSECKR

BNASUAR T 2 W EW), BN 2 EARW G AR B i — D ECE 2 R e (B2 0E—4
ST 2 AR BRI Z AT ) o BN, i 2R K H object, PRILATAM 2 S 4K ) 1% 14
PR T — 2% A BRI BE IR AT A 7] object . A THILREZER BT —R AL, SRS H—ffr
7 IR 7Ll RESN IR EMNZER A, RSN K, I BRI
(RP—A2En] DA F A S LA R SE T )« BITE 2, X SR s By 2 SR )
SEHR Y RIIEECH T EE. T ME LTS, B2 A hitps://www.python.org/download/releases/2.3/mro/,

9.6 HR/EE

HRARALFRM X R ATTFIR) “AAA SEBIASRAE Python HIFAFAE. {Hig, K% Python fUREHRE
TR A A FRIZMN TR (G _spam) NIZHR4Y1ER APLIIEAG TR LI E & REL.
TrRBGE AR ) o Y AN — AL BRANY, ] REAN 2 M RN PARCAE

I AR T A A R 5% (B e 24 FR-5 TR BE LA FRAIR ST ), TRIAFAERT LD
PURIRA R SCRR, Bl B ARPLS o ARTEACN __spam AR AT (RAHAPIAIR MRk, 22—
JEERTRIZ) WA N _classname__spam, HH classname Jy& 5 TR N RIZH) 241
RAFR. EMEEGAZIETFRFFIANAGE, REEHIERE LNFR 21T .

ARRREA BT AL T REGIRMABIAEN T E A . fl:

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)

J

T 7R B BPfEYE MappingSubclass 5| AT —4 __update FRIHFFIIE O T A & A,
HESAE Mapping K g Bt h _Mapping_update [fii £ MappingSubclass 2§ W14k 25 K
_MappingSubclass__update,
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TR, WSS 2R T RGNS U7 R BUE S AL A A R T AR AT RERY . X TE
FoRtE O T E 2SR, PHnfER L .

THEEAL S exec () B eval () AYMUADA KPR L MIELEIZE; XHELIT global IEHIMRL
A, PRI ARCR SR T I 2 7y i 4 i A AU . FRER IRFIIE ] T getattr (), setattr ()
Ml delattr (), ARMT __dict_ WYEESIH.

9.7 Z:ImikBA

A HA LT Pascal "record” B C struct” FEHHZEALZARA HI, L83 24 PR U 20 7E —ik .
S — H AR EAE 2 H dataclasses:

N
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

J

— BB 4 i S R S 2L Python ARS8 AT DA S fe A — B T % 800 JE AU ) D vk i 24
R BN, ASRARA — AT SR R AAG SRR 1) s R, AR VT DAE AN read O
readline () JiERAMEMN T SAR o DKORICEHRR 2L, R HAE IS HUL A

LHITTEN G B A BN m.__self WUREWH m() FTIEMEFIXFER, Ml m.__func_ @R %ITIA
RS INARE SO E

9.8 ENIF

FIHRCALL, STREC 2H R RZHA SR R AT A for 1HA):

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

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

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

for char in "123":
print (char)

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

AR ) KRSV I fRT3E SO AR IO 8 38 3 3k - 145 Python ik — NS — AR . FERE)G,
for IFRISTERMMG LA iter () o ZRBGRE—ENXT __next_ () HEMERINSR,
VB AR, YIeE R, _ next_ () ¥8|%k StopIteration T KM E
for fEFF. VRATDAGE] next () INEBREORIEM _ next () Ik EMITER T ERBERR:

>>> s = 'abc'
>>> it = iter(s)
>>> it

<str_iterator object at 0x10c90e650>
(R 50
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>>> next (it)

0g0

>>> next (it)

'bl

>>> next (it)

ICI

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIteration

(% L 50)

TR T RS SPGB0 AR H AR R IR BT A T . X __iter_ () H¥EH
TR —ANHA __next_ () HEMMSG. MRLREENT _next_ (), A _iter_ () AIPATH

BR[| self:

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

def _ iter (self):
return self

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

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

(/B BN TR= R

9.9 HpizE

A S A TR EE AR R RIS TR . BN ESERMUTIRER RS, H2A BT 20k L
Pt yield B4, BRAEAE RS LI next () B, BAM EREIFRMERZIAT (BaioE

EVARATIE RN AT ) . — DR AT A S M R A G A s U

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

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

1
(T30
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(B L)

T DA A AR 2R 58 B AT AR T e R A T DA F R — 35 Il A R 2R s R ok e . (R i B vk
HoONEE, WNESHSAE _ iter () Ml _next_ () Ik

T A R AR T R AR BRI PIRS SR R 2 18] H 2R . XA %R B L self.
index Fll self.data JXFhaLBias &1y 2 5 4 5 H M .

T & AR ERRFREIRES, Y4 g A ghnt, B4 HBh5| K StopIteration, X&4:
PEEEETE—E, AL e SRS IR A S .

9.10 A pEFTiER

FELE ] B R A A n] DA RIS YRR ACR , IR R RIS RS, EANE A RS S AR 55
AR AT T2 B S RIS ON 2 eR BT G B L o 2 iladie 2k 2R e 52 B pA A il S X0
HEAN R, AR 9 e S B 148 AT

Bl

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

285

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

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

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

260

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

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

>>> data = 'golf'

>>> list (data[i] for i in range(len(data)-1, -1, -1))
['f', 'l', 'O', lgV]

&ix
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cHaPTER 10

FRAEEERITT

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python311"

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

—EEH ] import os AL from os import * . IXFflEG AN open () BEEH os.open ()
B, A BT RN [

WER) dir () #l help () REATMER AR TH, HTAPRBELE, W os:

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (0s)

<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']

103 HOTE%

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

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

argparse BHRIEHL T —HAZRHPLHDR A P A ST S 8. DUR A RIS B A S04, Il
Pz S VAN DR €

import argparse

parser = argparse.ArgumentParser (

prog='top',

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

J

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

104 $EHRMHEERMEFLEL

sys WHUARA stdin , stdout Fl stderr B JEVE. JEEX T & BEEAEIRE BAERA M, B stdour 1
EE NG AE e

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

2 AR R BT sys.exit O o

10.5 FHFRE T

re BB TAFER AL PR ALE MR T R . WA ERCAIRAE, IENZR ROt ag, ity
fpT5 5

>>> import re

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

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

'cat in the hat'

86 Chapter 10. #RAEEEEINt



Python Tutorial, A {ThR4 3.11.13

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

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

10.6 =

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

>>> import math

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

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

random FEHURAL T HEATRENLTE R TR

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics BT RABEEIREAG AN (O, Wa%, H2ES) -

>>> import statistics

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

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

SciPy i H <https://scipy.org> 4 22 H AL T 5 fd 15 .

10.7 B ExMjig]

VLA ] F 5 18 B AN AL BRI L . e N T L) ur11lib . request T A URL £
SHCHE, VUK smtplib T KR

>>> 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', 'jcaesar@example.org',
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mn ”TO:
From:

jcaesarl@example.org
soothsayer@example.org

Beware the Ides of March.

n n)

>>> server.quit ()

(% L 50)

5 ARG EAE localhost _FiBfT MR IR 45 £ . )

(-‘rﬁﬁ%fv

10.8 H HAFOHT [a]

datetime BEERFRML T DA RIS At 07 sCHRAE HIMIAIIS () A28 AR SORy FIRI )35, (B BLRY
HE SR RO S S BOAREA T A A AR o IR S R JRRIIN IX AR X 52

>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today ()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("$m-%d-%y. %d %Sb %Y is a %A on the 2d day of %$B.")
'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

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

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

10.9 FIBEYSS

LB A R ik R B SRy, 4% 21ib, 9zip, bz2, 1zma, zipfile fll tarfile, :

>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> z1lib.crc32 (s)
226805979

88
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10.10 PEENE

—4& Python ] P A [ — M RE Y AN [R] D FA AR R PR RE ™A TSR %8R . Python ${3t 1 —Flrn] PASZR]
[ 25 o 4 [ A ) 0 T L

Bian, LB REM LGRS HOTREE RG] J) . timeit BbRATDAPREETRTEIZITRL
HIH—E ML F

>>> from timeit import Timer

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

0.54962537085770791

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

10.11 FrE =

T2 e R AR ) — b7 R AT A R O A s B S, AT A R 2w ia A 7k 2e i
doctest BHURAL T — AT H, T HRIBHIF IR SOR A H i ARt Itk it gl 14k
SRR ) B LA SR B I R U 1) SRS P AF e — R AT B ko 1) 1) PR SR PR b SRy, I HUE A
doctest BEHUA PR AU PREFRS SR B

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

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

mn

return sum(values) / len(values)

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

unittest HHURIR doctest BUHUIRRES TN, (FEALVFLE— By SCPEvh o 2 T M B

import unittest

N

class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round (average([1, 5, 7]1), 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 ALl RBRGE . @i H AL S i K I BE ] AR SF R 25X — . fIA:

e xmlrpc.client fll xmlrpc.server BIHLMEAFSC IR IRV AL WL T /N — k. R AHAET
BEHRA AR, BT B T AL B XML,

o email fE—PHTEHBEFHFRE, 5 MIME fIHASF & RFC 2822 MYEMIRAECRY. 5
smtplib Ml poplib AN[E (EAISER B2 ZEFZEE) , BT atse 5w T4,
F AL e RS A AR B A5 4 (BLFE P ) DAL SE B H B M S D A AR Sk sl

o Json MR AT BB A B g SR AL TR KA SCEE . osv BIHSZRR DUE S 40 B (B AE 20
BN A SO, 3K oA X o B R R A BT S RE. XML AR xml.etree.
ElementTree , xml.dom fl xml.sax %, XA AR 3L [E KK H4L T Python [
P A H At T2 27 [] () b A 46

o sqglite3 fiB)g SQLite HHa A PRt dess , PRAE T — 0T DA RS AEARHE ) SQL 1535 3 B fn
T 15 A R A B0 1 o

o BRI IF 2B IRE, 135 gettext |, locale , PAM codecs 4.
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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 BHRHL T — A EFLRAN repr () BREL, HT A ER KSR Z B A4 T 4R

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{lal, lcl, 'dl, 'e|, 'f" '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']]]

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

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

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

>>> 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 f£ill ()
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 FEHRAL S HEE MU SR A ECA% X Tocale B8 format R0 & —> grouping JE 14, ]
AR A A IR AT 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 ("2%d", x, grouping=True)

'1,234,567"

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

56 o conv|['frac digits'], x), grouping=True)
'$1,234,567.80"'

11.2 &R

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

i R R AT SRR, LA S A YRRY Python ARIAFTF (RBEW & RE. HFRITT
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.'

URAE P IO B T SRR RARPRA G AATIO(E, B4 substitute () J{AKHLH KeyError. X
THEEE BT, PR P B A T RE R A SE B, U BT safe_substitute () J7iAH
I E—— AR R, B AR AT ERR -

>>> t = Template('Return the $item to S$owner.')
>>> 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 (112K n] DA & Lo BagT. BIan, PATR R A M Ea it R a2 205, RN T H2-51F
I HL BRI A A

>>> import time, os.path
>>> photofiles = ['img_1074.Jjpg', '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-segqnum $f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime ('%d%b%y")
>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute(d=date, n=1i, f=ext)
print ('{0} ——> {1}'.format (filename, newname))

(BETID
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(B L)
img_1074.jpg ——> Ashley_0.Jjpg
img_1076.jpg ——> Ashley_1.Jjpg
img_1077.jpg ——> Ashley_2.7Jpg

AR 5 — A~ B 2Ry 22 ‘?%Fﬁﬂ%ﬁﬁﬂz%ﬂjfﬂi%ﬁ%ﬁﬂé RN XML S A AR
I HTML [ 4541 200 8 R SUBARUBCR T e »

1.3 A Z#HIHIEIC RGN

struct LML T pack () Fl unpack () pRE, H TR EKER —HEHHE 48 FHEpsl 1
R THEANEH zipfile *;%iJ%EI’J FEOUR , Q] BR 3 By — 4 ZIP SCIRI Ir A k15 B . Pack 0BG "H" Al
nI A BB RI A A SR < REFEETRARE RS RN T

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', data[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

114 Z2%1E

KRR TARMUF HAL) 22 TS DA TR SR . 22 AT DASR 3 IV B R B8, 2 Bl
ffi}/\ﬁ@ﬁﬁﬂ”, PR ML SRS BasdT. — M KMV R, K VO Mt Fas e T 4t

PAT IR T R threading BRAMTIE S G217 55, HAR W AT RSzt T:

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 ()

(T
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(B L)

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 AR TG 2o, M E PR 2SR ) F 2 S s . i, threading 45
B fit T Z AT EAREE, WIS B RO REES R,

JUE XS T HAER K, (HAUNRTT R AT DA 30— SexE A B )8 (R, SEB AR S5 tIMERY
BRI X R IRA T R BN R, ARG queue BB RZ LR LN Sk B HAh L AR
HE K. WM Queue XRIFATRREREMG AN, W Fxit, EHEE, Wi,

11.5 HFRIER

logging BEHURBEINRESF & H R G HE LK AL . R AAR I T, HEH B AR T SR

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')
J
XL PR DA i i

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

BRATEOL T, informational 71 debugging W, i Hh & Ak BIRRIE R R . HoAt i HH 0 T 60 5541
SECR B THRE, Bk, BHT o HTTP fiedsat . Brndid i nl VAR SE e Zos A [l i) % £h

J72,: DEBUG, INFO, WARNING, ERROR, Fll CRITICAL,

E%%%ﬁ%ﬁ%&ﬁmmﬁﬁ,&ﬂ%MﬁFﬁ%iﬁMﬁ PASE 5 S H &R0 sR M TG SO, AR
T

11.6 555|MH

Python £ H ST A E B (W RZHOZ AT 5| ITHEOF 6 sarbage collection K AEFR5 1) « 24
%ﬁﬁ%%mF*Aﬁmﬁ%%FTk%Aﬁﬂﬁﬁﬁm%Wﬁ

W5 2O R BB R AR Y, (R R R AT X A S AN R B G IR BR B AT AR,
BREFEANHQE SO HIR ARG H . weakref BURFEHER) TH AT DAALLOTES | FTBLRERR BT 4 .
YRR LN, R BN A55 R RREER, H 055 X G A~ SR A
X R ETT B HRH R G T G A

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

>>> a
>>> d

A(10) # create a reference
weakref.WeakValueDictionary ()

(BT ID
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(B L)
>>> 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:/python311/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

1.7 AFREIRNIA

V2T RARSH I KT DA L N ES IR IR  (B2, AWHth &/ B HA AR R U5k
5/

array BT —Fh array O (1R, BRMTAIZH, AR S0 EdE LA R TR
R ABITHOR T — AR 4 WA7 THY AR 5 e BB R0 RO GRSy ), T
FIFHE, R4 HAZRE BRI Python f int AFGUH #2116 4513

>>> from array import array

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

26932

>>> afl:3]

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

collections BURFEML T —Ff deque () MR, BIMTHIZR, EIMZEsmAEINAIF L AH R, M7E
IR AR A T E RN o MR GaE TS BRI AN LA e 1R 2%

>>> 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)

R HISIREBASL , Al e iRt T HAL TR, BN bisect BIRAA M TIRIEA PR R AL

>>> 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')]

J

heapq BHERIL T ETF IS ZAR LI R L. /MERI A H BRI AES . XX T HEER)
) f5e/ NGRS s AT 5 B R 1 B R i A A
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>>> from heapq 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 BIBURAL T —F Decimal FRB M T HREHl7F fia s . MHLNERY £loat T HEMHIF MK
W, SIFHE T

o T 55 2RI ECAth 5 R A 1 B R

. TR,

o A DY 5 LA DAY R VAR B A R

o BESARUNELE, 5

o JPEEEER S T 158 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 PIAA L PRI A ShiE A~ A RS2, Decimal
A DABEULF Tz SR o 2 — B R BT IR 0 2s  2E R & S B0

K2R RS Decimal JEREAEIATXS T —HE M1 ROk UL AN IE ) BOASGZ S A S A D

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

>>> 1.00 % 0.10

0.09999999999999995

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

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

False

decimal BibFEHL I H T 20 R IEHE:

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

12.1 ik

Python I I R F7-38 55 & B I ANTERRHE 28 PN I AR PR B RIS o RS2 R Py A It ol SRR s AR IR 8, TR 2
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

X ERE A Python Z2%& i RETCIAM BB REFF IV ZOKR . AR HFET A 524 E B 1.0 A
HNY R B % 2.0 A, WIFSRAFAEMSE, ZRERAS 1.0 8L 2.0 K5 L — AW HFE 7 Toikiat 7.

XA B Ty S B — A viral environment, —ASH M, A 225 A 45 %E Python jiUA, DA KVF
Z HAb A,

SRIG NIRRT AGE AN (] 4 RE AU . 2P e Rl Rk R B, I AR A W DABIA H
CRZEEE T 1.0 SRR REAUERET, M AR B WA 225 T 2.0 AR 73— D REAIERET. WY AR
7 B BORFEIAETHRE 3.0 A, WA ERB AT A RS

12.2 SIBEMIME

A PSRRI Bl venv. veny MR &SRR BBIAT) Python. WIS
;1A 2R Python, STTARHETT python3 s SRS (EMBLAKHEFEAS 4 1) Python U4k

ARG, W E L EEMHR, R venv BN HIAIZ T H SRk A2

[python -m venv tutorial-env

)

XBEE tutorial-env H, WREAGFENGE, HAEH P EIEEE Python MERRS EIAFI & A 25
B =

FESUFREEI M H SR AL B2 . venve XA ARIEH 2212 FSRAEVRY 23 ORIFBRURK, A I 38 5 75 2 %6F
e B SR T HOMARE I — IR FR . B RER 1L SRS T BT SR« env PREEAE BHE SOUPE R A28

BRI, A AIEE .
7£ Windows |, 1547:

[tutorialfenv\Scripts\activate.bat

¥ Unix 8 MacOS |, =17
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[source tutorial-env/bin/activate J

(XA 4 2 4 bash shell 455 1. W AR(H B csh 8¢ £ish shell, ¥RV %K activate.csh 8§
activate.fish J{i7.)

T R AR AR AR T A 2 im O ER R AT, AR R AR IEAE M A (X FEIERES , B A5 A python iy
2B TR E B R E Python BiUAS . 4N :
$ 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']
>>>

SRS — RS, WA

[deactivate }

B At

12.3 (&M pip EEB

PRAT A — 1440 pip MIFRT RZ4E . THEMB R4 BRIAE DL T pip $#A Python Package Index
RIRATAL . VRTTATEARIY web Wi 2§ 25 Python Package Index.

pip AL T4 Vinstall”, "uninstall”, "freeze” 2:2¢ ., ({57E installing-index $5 g L& F 525 ) pip KRS .)
TET DA I 8 22 LAY 24 PR 28 BB AR g £ -

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

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

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

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

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

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

WERARE A TIX A S, pip RYEEEIC AR T i KA BAS B AT . AR 0] DASRHEA [ Y
A S AR 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 ¥R Fra eI 23 m 4

(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 ¥ /=4 —ANRLUWE ZH B FE, HHKHE S H python -m pip
install IR0, — N LA 258 SR B IS FIAE requirement s. txt SCAFH:

(tutorial-env)
(tutorial-env)
novas==3.1.1.3
numpy==1.9.2
requests==2.7.0

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

$
$

RGP DAKF requirements. txt $EASH HUAYE HIFVE R B AR 7 i — a4t 285 P mT pAGE 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 AHEZHIBEI. £ K pip KI5EE SR & Y installing-index $87 . MRME T — NI Ar B4F
HBAE Python Package Index H1H}, &2 [ Python packaging user guide.
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BT 7

AR LT i S S50 Python (%8 - 557 %A F: 1) Python SR ASHIT N M (R %
KR T W

AP Python SURIAERY— 7y HALSCRY:
o library-index:

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

o installing-index fRE T /5 4 % %¢ il HiAth Python JF & # 4 5 AL .
» reference-index: Python [ iEVAFIE SLHTEAfRERE. R e IEE S, BIEMET AWM e
A M,
£ Python &Fif:

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

« hittps://docs.python.org : 3 1J5a] Python [ 3CRY .
« https://pypi.org: The Python Package Index, PAFHL#BEFk A Cheese Shop', 2] T #k /H I H %l Python
BRG] o GARETF G LA AASES, ARW] DATE AL R4 T AE Fo A N BB B E .

« https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&—MHY4 KA /RFI4E, L
BRI A A o 5 BB A R ) STHR I SEAE — 4544 4 Python Cookbook (O'Reilly & Associates,
ISBN 0-596-00797-3) )4t

« https://pyvideo.org collects links to Python-related videos from conferences and user-group meetings.
« https/scipy.org : Ecientific Python 5 H 147 Jl T PRy Mo T S MR VR ROREER . AR T gt AC
B, EEMAS, ARAMOREREE:, BEVLEOME, SO atrEr— R,
X5 Python AH SC Y MU IR o, ST ARAT R BT 4L comp. 1ang. python , BERFEATAIL
FIHELES 12 python-list@python.org, S ZH AR (451 /2 I iy, PRI A AT 21— 05 B e & 45 5

—A BRARAEANT, ) CRIBIE) 8, @UCGHRYIEE, PARCEMBTEIE. HRCR) R R T
https://mail.python.org/pipermail/ | $£%] .

! “Cheese Shop” J2& Monty Python ffj— /M1 : — (LB K 5| — K WIEE R, (EUCIS ML EERpRhIomg , 5 GUER B 5 .
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FERMZH, W5 LAAR AT FIILA (8750 FAQ) . # UL &5 TRE — R L — I EIH
e K5, T HFTREC K& T RS g 5 % .

&ix
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R EAgIEMmE £

LT A1) Python fERERS SR dm e 214 A 4 AT AN gm g 590 5%, 28481 Korn shell FiI GNU Bash shell (3]
fE. XATIREMIH T GNU Readline R3EP, — A SZREL2fgmiEh X E . XANEE T HOR SO, #EiX
HEAAEZ VT .

14.1 Tab #h&F0%4EH L

TEFRRERS I Bl A I (A8 B B % kb 4= D BB F 35 AEAE SR T Tab SERMUEANEREG ES
4k Python iHA) 4 FR. 24 B oy A AN W] GBI AL FR. X Tl i 5 i RIBAW string.a, ES
XMEFRIER TG —A . ZHE I SR AR G ARG 45 RN Gty JE rE 4 A el B YR AR B
__getattr__ () JIARXT SR IRFRIN A — X n] RE 2 P T ML ARy i SRS . BROA L LIl 2
VRIS T SLORAFEN VR I P H SRR 4428 . python_history B3CfF. RPTSAE T — R E AR
S HIERFAREE T

14.2 BAAR A BREXNERSR

Python iR 5 M RIAR LG, T RTsE 7 — K28 TCiR/Bhe, A LSBT : AR AETE 4l i
SEATIT AR DE (FRHTARANE B R BEH BT ) , ARKFARE . ANALHI AT LA AR 1 75
*o ArEfs (BEHEW) 155, 519 ULIHLATS 25 ILAC.

— ARG SR A A B AR AR )2 Python, ‘BEEAAFE A —BINE], BAA tabbe, HEIRAE
G RACSREIIRE . BT AR E S i A B AR IR e 55— MR R A A B AR R
bpython.,
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cHAPTER 15

FREAR: SRR

Floating-point numbers are represented in computer hardware as base 2 (binary) fractions. For example, the decimal
fraction 0. 125 has value 1/10 + 2/100 + 5/1000, and in the same way the binary fraction 0. 001 has value 0/2 +
0/4 + 1/8. These two fractions have identical values, the only real difference being that the first is written in base 10
fractional notation, and the second in base 2.

A, KER - UEf /NS SRR 2 o b/ R EHERZ ARG OUT, IR AR+
E 7 SR A BB (DL DA — R i s RO AT S

BRI ARB XA AU AR A S — 2. B3 o AT AR EAE IR i — M e

[0.3

o, ALY,

[0.33

o, AL,

[0.333

PABCHE. ZPREBTRARE T2 ORET, EAUKEARET 13, FISS s T 1/3

FIRERIERE, TCIRARME 2 AL 2 SRR , +aE i1 0.1 FRICTERT W 2 — DA 2 4L
/N AEDA 2 BB IR 0L T, 1/10 & — A JoRRIER/ MK

[0.00011001100l100l100l100l1001100110011001100110011...

J

AT — LB, RE R BEAS R —ANME. FIL, 24 RFTBZEM L, B S50 L ae il
i — BN R XA B A AR 8 FEATRYED 53 R, A EEINEEIR R 2 IR . FE 1/10 31X
AMBIFr, F B A BE 3602879701896397 / 2 ** 55 BREEE 1/10, HIEARRE 110,

Many users are not aware of the approximation because of the way values are displayed. Python only prints a decimal
approximation to the true decimal value of the binary approximation stored by the machine. On most machines, if
Python were to print the true decimal value of the binary approximation stored for 0.1, it would have to display

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

That is more digits than most people find useful, so Python keeps the number of digits manageable by displaying a
rounded value instead
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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 A AR eval (repr(x)) == x .

1677 2 1, Python 375 #F Fil W 1Y repr O BB & M BAT 17 G047 MORCF MR R, B 0.
10000000000000001, M Python 3.1 F44, Python (YEKRZH AL ) IMALREW X R R P i
SR MR 0.1

TR X AP O b A AR AR . EANE Python ISR IR, BARAIRIUS R . IRSTERT
A SCRHRARE P P )7 AUB R TE S P AR O (SRS SRS BT i AL TR

Ao BrixfER).

For more pleasant output, you may wish to use string formatting to produce a limited number of significant digits:

>>> 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

One illusion may beget another. For example, since 0.1 is not exactly 1/10, summing three values of 0.1 may not
yield exactly 0.3, either:

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

Also, since the 0.1 cannot get any closer to the exact value of 1/10 and 0.3 cannot get any closer to the exact value
of 3/10, then pre-rounding with round () function cannot help:

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

Though the numbers cannot be made closer to their intended exact values, the round () function can be useful for
post-rounding so that results with inexact values become comparable to one another:

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

TR SRS A S XA NI L. A R70.17 B RS AE R R — Y T RO
PRI HH A . 3527 Examples of Floating Point Problems $RBUET % il s 1z S5 AL ) SAE SE ik b 45 A
DL F) MR ZEBE I o I8 T 2[5 The Perils of Floating Point $RICHAt WL E /MR R E 52 BN

IEARG SRS RS, X R A TR R R HR AT TGP S8R R Python 77
JIBE IR N IF SIS B RO, TAE R Z2 B LR R S s BB 1Y 2%+53 Fid (AR 2
BAER | BN EE . X R ZEUT SRR E 205, (EARFSETR 2 e e TR B, HAR
7 s HAR ] e S ECHTI A A B R .

ARSI SUIR SEATAE , (X T REZHOE RTS8 B MR UL, R 7 R i 4 R I 45 51
AN ER R EE R T AR BRI E SR, ste () EEC LAY, UTEEENERNTSE
formatstrings J* st r. format () VLRI RIHIALTF
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T TR R A T R R AR, WS decimal Bk, MBS TIE A 2 VE Y AR
JFER I+ dliz A

75— LRSI fractions BIMURMEHRE, BIHICHL T E T AIBIHAZT (HILH LA
R 1/3 SEARRIELH) -

WERARIETF OB SR PR AREY 24 T f#— T NumPy ©PA K i SciPy T H B4 it v 22 HoAt 4y i
FitizE. 2 <https:/scipy.org>,

Python provides tools that may help on those rare occasions when you really do want to know the exact value of a
float. The float.as_integer_ratio () method expresses the value of a float as a fraction:

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

Since the ratio is exact, it can be used to losslessly recreate the original value:

>>> x == 3537115888337719 / 1125899906842624
True

The float .hex () method expresses a float in hexadecimal (base 16), again giving the exact value stored by your
computer:

>>> x.hex ()
'0x1.921£f9£f01b866ep+1"

This precise hexadecimal representation can be used to reconstruct the float value exactly:

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

HI T ORI RAE R, Bl TEEAFERA ((FATEK) 9 Python RARKUE, DAL KRR
AR HAE S (6130 Java Fll C99) A kit
Another helpful tool is the math. fsum () function which helps mitigate loss-of-precision during summation. It

tracks "lost digits” as values are added onto a running total. That can make a difference in overall accuracy so that
the errors do not accumulate to the point where they affect the final total:

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

False

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

15.1 RRMEEIR

A/NIAFEANERE 0. 17 AT, FFUEII R AT DAZEAESE B X IS LA AR B AT . BUE AT f 2 CL R AR 3
B IR RN

R MR IR SR (KSR K EH) TRER/NEOTGIE L 306 (DA 2 A EE TR R mixX—
FLE AR . XEE N A Python ({3 Perl, C. C++. Java. Fortran DA NFZHAMMES ) £FEA
2 SRR IR AR A T R RSB B A

I 4 £ BORE? 110 FETEHE ) NEOR B R09 . % A0A, 2000 1k, JLTFFATHLAS#B ) IEEE 754
B AUE SRR, LA RSE T 6 A Python PP ABIUh TEEE 754 binary64 * SURIE” (8.
IEEE 754 binary64 {f{ 14 53 RORFE, [RICAER AR L2 UERE 0.1 SEBO I JI2FN T B 4%
MRBERY IV, JEb T WA 53 LR LR AT

[1 / 10 ~= J / (2%*N) }

5
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[J ~= 2**N / 10 J

and recalling that J has exactly 53 bits (is >= 2**52 but < 2**53), the best value for N is 56:

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

That is, 56 is the only value for N that leaves J with exactly 53 bits. The best possible value for J is then that quotient
rounded:

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

Since the remainder is more than half of 10, the best approximation is obtained by rounding up:

>>> g+l
7205759403792794

PR HLAE TEEE 754 XUKS T AT REIR 2 /Y 1710 A A OUE

[7205759403792794 / 2 ** 56 }

I TR RERR R DA S5 NECA:

[3602879701896397 /2 %% 55 }

WHHEEH TR T E/A, XAEERLE LR 17105 WERRATEH R E& A, MRS/ NT
1/10, (HICIB MM EHEIA 22 #5404 1/10!

R ENUKIEA 2 BE” 1/10: 5L A B gie B e g/, BB RER 2 fE IEEE 754 XU
Hig BE AL BME:

>>> 0.1 * 2 ** 55 }

3602879701896397.0

If we multiply that fraction by 10**55, we can see the value out to 55 decimal digits:

1000000000000000055511151231257827021181583404541015625

>>> 3602879701896397 * 10 ** 55 // 2 ** 55 J

meaning that the exact number stored in the computer is equal to the decimal value
0.1000000000000000055511151231257827021181583404541015625.  Instead of displaying the full deci-
mal value, many languages (including older versions of Python), round the result to 17 significant digits:

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

The fractions and decimal modules make these calculations easy:

>>> 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")

Cawy

108 Chapter 15. FLBEAR: SFWF0BRE]



Python Tutorial, A {ThR4 3.11.13

(B L)

>>> 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 R, FEREAS S FT BV R B R . FEARR AR, RRaR M3 EHIRAF S8 A E Rk H S
PR aHEE, EXEEFT ENRR [ 2 R H IR A — N ES AR RS . (1 try B4 except TA)IF
PR SRR BRSO AN R TR R ) AHERE T AU S IR, &S ERF WA RS IRESHR
s XA T R S e e DA RS N R R S LS . TR RS B 0 5 A BIRRHE R IR R
H B T 2 1 TE I 2 0% 5B RR R H

Wi FAF (E# N Control-C 8 Delete ) # A B u il B /RAF S BUH AR 1] L3 RAF. 16
PATA 2B EEA WIS &K KeyboardInterrupt {4, FPAH try igHjabs,

16.1.2 T[H1TAY Python fE
7€ BSD 453 Unix £4¢ I, Python JHIASHIPAG shell JIAS—HE BT, B AES T8 :

[#l/usr/bin/env python3.5 }

(ERBRESR AL T Y PATH ) MIARRIT S, IR SCPFBEE AT . # 1 AU SRR R4 -
FEHLT-G b, - ATUPA Unix FEUIOATEE R ("\n') 4530, MAZPA Windows (' \r\n'") 1745R.
R, “HOITATF, SGEU “BETAFT, T4, e Python AUERHEREITAA

AT DA chmod iy &4y I A A T P TR ACEAS R

[$ chmod +x myscript.py }

£ Windows R4 ., #cA “HIHATHI" BUARE. Python 2T A BN . py UM python. exe
KHf, XFEXLiT Python SUIARR £/ HAE W AAIZAT. R ATDAZ pyw , TEXFMEIT, 2B
B S 1

! GNU Readline 1y i {5 7] fig <3 B 1E3X P L .
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16.1.3 X ERXBaNH

REAAZ HAR ] Python B, 0T BE 7 SRAERRR S S AR REAS IR, AR e P T LA UL m S 1 a
A, RIGIEFPA B RS . 5nT Al K44 A PYTHONSTARTUP HIFREEAS i BN B & R s i
AU SO R SE B . X 21T Unix shell /) .profile Yjfk.

Python FUATE3 TR, A SO CHE , TIAETEN A SN /dev/t by BAIENBEEAHY
Python A SCEF 24 B (J5 8 M B IAHE — D ER205) o XA 53 ERFE S =M R 1 a4 25
B, PrPAE e BRG] ATEAL B E M« W] A2 S B R A sys . psl
Ml sys.ps2,

QAR AR A S AT B FoP S NN R B SO, S DAFE ST & R R B SCE T R E S 1 os.
path.isfile('.pythonrc.py'): exec (open('.pythonrc.py') .read()) XA, WE
BAERA S 830, M5 B A v S SR T A -

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

16.1.4 EHIER

Python $2{L T AN HEARIEFT B %E X sitecustomize Fl usercustomize, % T B2 U] TAER, 1HIEH
LR F ] ) site-packages H SN E . JE3h Python Hz 47 A R AUHS:

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

BAE, BT DMER H S QI —4~# 8 usercustomize.py B, IFRFIIFAARMARL T . E&¥
i Python (YRR RSN, FRAFEDA —s WSS, UEMASTA.

sitecustomize B TAEF7 2AHIE , (& T A B B 75 4 JF) site-packages H 1%, H¥F usercustomize
ZHISA. B2 SR site BEHSCRY.

gix
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RIEXFERE

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAT AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R MR 2 J5 . 2 Python [ ERIASR/RAT

e« Ellipsis NEFE.
X — 22 Python 2.x fURS %4464 Python 3.x MG T H , @i A6 A RS Rk I AT A+ > Ab
PRAER AN e )
2t03 IFRUEIFE N 1ib2to3; ML A SN Tools/scripts/2to3, £ 2to3-reference.

abstract base class -- fili% k%

G ELLFHR ABC, @Xduck-typing BIANFE, BHEME T e S N H =0, M N HABR TS
N hasattr () ST FRMECE MR (FIAEH BA ). ABCHIATELTI, X
HIt ek 5 HABZE, (HAWIRER isinstance () Al issubclass () FFIAR; 0L abe FibC
#4. Python HHF 7L MER ABC I TSLBIEIESSH (F£ collections.abe i) . #F (¥
numbers B ) . i (7E io i), S AL AIMESS (F£ importlib.abe Bidd). K
ATPAME A abe BiHORAIE 5 C.iY ABC.

annotation -- Fxil:

KERBEIHEAN T RENE. REUES SR IBME IR, B2 e Ve R 5 20 2/ SR
JartB AL e bR AR A T AN A ), He R R R B AR £ 2 IO . SRR K
B __annotations_ k@,

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI AENH. BiES I
annotations-howto T B FARVE RS HESE 2

W

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik

o RAEF A TERREOR I P T A AR AT (B0 name=) SUFEAME N WS TERTTE A ~* 195
PCHLER A 25BRUE, 3 F1 5 EPAFXF complex () WM @ T X ETSEC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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o EEAH AET RETFSHSE MESEOTH BT 2RO RKIT K VAL 85 A i i
WA * Witerable FITCRBAL A . 2501KUL, 3 F1 5 LA R BT B S 4

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

S LR B PP B A B, 7 SRR 2 L calls — 45 BRI, BTk
SR IR AR — B RO 2 OB XA R 2 Bt

7% Wparameter REFZLH , H W ZHGESHIX AL PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
AT E X aenter () fl__aexit_ () FYEERT async with )P IREE HEAT
il PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
1R [BIE Aasynchronous generator iterator A ERE. E-5H async def FXMERBARALL, &
FZATETEAE yield KB PAFE—RIIWHE asyne for JRERHEAE.
PEARTE T 5 2 1 P A N as e B, (HAESE RGO N W] BE 24 o+ F A R B R R E . WRFEEE
FER R S, T AFRRARE S S

AR AT RE L await RikRE#H asyne for L async with i,

asynchronous generator iterator -- 5335 2 ik 2% %03
asynchronous generator pRELIT R IRTS o

WERE IR Fasynchronous iterator, 4 __anext__ () J7 ¥ 2R /AT SR KT
A S B RO BB BB T A yield ikt

5 yield SFEAHLEL, 2ASmIGEH S (R AR RAERNY uy i6). %%
F AR B EREEDL __anext__ () PRk HAD T SRR A RIKE R, BN ETFAL B SE
5. 21 PEP 492 #1 PEP 525,

asynchronous iterable -- 5325 n] ZE{CRF %
— A0 PAFE async for B X L. LAETEMN __aiter_ () FIERME —
A~asynchronous iterator, H PEP 492 5| A,

asynchronous iterator -- 5325 %5028
— NPT aiter. () Ml __anext_ () FYERIXNE. _ anext_ () MR [El—Aawaitable

X5, async for AR EALRN __anext__ () FIEIHREI TSRS BB G| K —4
StopAsyncIteration F% . B PEP 492 5] A,

attribute -- B
KB AAFRAGE, RO A B A A BT . 2R, MRS o HATRPE @ 7]
A 0.a KGIHE.
WX R FVE, RERBEE LN identifiers Y AEARIE A BRI VE— RSB VAL Z AT LAY, (5 40 fd 1)
setattr (). XFERBIERTCEM T A5 Rk =0k Vi), M2t getattr () RIREL
awaitable -- n[Z5REX 4
—ANAIAE await FIRX AP HAIXISR . Al AR coroutine B2 B __await__ () FEMRXISR. S
I, PEP 492,
BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .
binary file -- —JEHISCAk:
Jfile object REMEEES F 5 AT G0 ZHERSCPFI BT AR A JERBIN (' xb, twb B rb+ ) TIF
B4, sys.stdin.buffer., sys.stdout.buffer PAJ i0.BytesIO fl gzip.GzipFile
L

TS Wext file TIRREWSIET str WRAYSIFXE

borrowed reference -- f& A 5|

7E Python f) C APT H, {5 ISR —FXI RG], (EAHZX R HAFFAZT U st
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SRS R A RS FR . BN, B3R RS T AR SR AT R B Je 1 strong reference
R E .

WEFFAE borrowed reference R Py_INCREF () PARFHEFEHIEE Hystrong reference, [RAER 4% %4
TEEAEAE AT N i G — A Z Bl B . Py _NewRef () BRECA] AR KA EE— A Hir i strong

reference.,

bytes-like object -- ‘i %%} 4
T 5 bufferobjects - H G5 C-contiguous B IRIRT 4 . XI5 TH bytes. bytearray fll array.
array X%, PARIFZEE menoryview X4, FATANI RO E L Fp “aF IR S ER A X
PR RE R AE . PRA N R SO DA Sl i B R iR A

SRR BN AS I O . XN R AE SO AR AT TSR . A ARG npokt
ZIBI 745 bytearray PAJ bytearray [ memoryview. HABAEER —#EHIBH T A
AIARRT G R R—ATE) s XA B0 138 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python YRS 29 415 71705, Bl CPython ff s i 37K Python F2JF I ALY . Fariifsx
AR cpyc SO, BXORESE R TR — SO R R (W] DA AR IR T e N T )
LA R B AR R TR AL g B i virtual machine 27 1. AN Python Rl
Bl BRI A —E @A, WA —E REFEA [H] Python JiiA b 3%,

FATIL G AF T DALE dis BT SCRY 2

callable -- W] {& FI %} 4
AL G2 T AT E X 4, T RERTHY — S8 (B Wargumenr), i DAF

[callable(argumentl, argument?2, argumentN) }

function, SBR[ JEF|method &5, WIFT MM R . LHT __call () JEMFRMELHIHET
AR IR -

callback -- [n] )4

—MERS BRI PATE AR B9 A 209808 FH ) 1B RE R 4
class

RGN P SO SR ABR . 28 8 SCE R S X% R SL B T ER O e o
class variable -- 2375 i

TR E AR, I HLAURAEZERZ S BB B A Z2AE2ER L0 R IE 0 -

complex number -- £ %}
PSR G YR, o e BEER R S — A SRR — A R A . B AR (-1
WP AR) BOSEREER, BHEAEREFPE R 1, £ 1RSSR 5. Python W& T X EM LR, R
F TAREARIO 2 B A — 5 58, BN 3+15. ANREEE math FUHL YT 4 15 N 5 B
A, M cmath, BEEEHH DR ERIIEEE R E . RAREBSE A 2, AR EANTH
JUTARSH AR )

context manager -- |- F SC55 PSS
T with B4 EE Y _ _enter () Al __exit_ () FEEEEHIHREDRSHIN 4. 51 PEP
343,

context variable -- |- F {255
—FpAR L T S ) B R SR AR AN TR A8 o X D THE LR R R A7 i P B A AT e RE ]
PAHAANEPAS R A, M RSBk, —MUTEETRSa 24N LT3, mETF
SR BRI K AT S A R TR . 2L contextvars,

contiguous -- 5%
— AR AARE C & 45 Forran % SO S TSN . T4t o E C Al Fortran #E4E1) . 75—
HeEH T, Prf 2 H D AHE AF PO AR SR HOHESY . R B IRIE IS R 5 Iy . fE24E C-iE
LR, AR HES B e — R 5 U5 5% H B et . B2 7E Fortran fESEE2H
M S — ARG metke

coroutine -- fJpF¢

R T OIS — BB T BRI AT AR — R AR — KGR o PV AT DAYEF 2 A8 [ Y
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g B ABEAKE . EATEN asyne def iHAPRSLHL. 20 PEP 492,

coroutine function -- PpFE %L
R 8] —A~coroutine TR, IRER BT T asyne def iEARE X, HFATREEH await,
async for fll async with 45, XEEMEH PEP 492 5] AKY.

CPython
Python 4R 15 5 MIALYESE L, HE python.org | %A, "CPython” — i F T~ 7F 05 BLRKF 1 52 B 5 At
SEFEIGN Jython BY, IronPython £H X %I,

decorator -- 2E1Hi 7S
IR AR 55— AR R AL, B @wrapper EATE ORI T REAS e . e 1M i & L1911
35 classmethod () fll staticmethod ().
BEMAREE 2 —FiEvRRE, DUT A RS SUFETE X 2 2%

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

L

Eﬁlﬁ‘]’f%ﬁiﬁiﬁﬂ%?%, {HIEF B DX . A R TS 0 s EOE SO 2858 L SC
descriptor -- {{fiiA%3%

EfELT __get__ (), __set_ () B _delete_ () HEMXE. U— K@U AR,
ERIRI T SR EE Rl A . EEEOT, M a.b RIRE. E SR —AE
BfTE a B FHIAER AT b BIXTE, B b 22— iR, WS X b e k.
PRAFR AR MRS 2 TE 2 IR Python [ 588, KR @07 2 S BLERIERG BLAY, AAEREL. 7
A FHEEME. A BSEASOE ARG 445

B AR E T ERE L5 B, 1557 descriptors BY, b a3 H 6 7

dictionary -- it
— A RIREA, A R AR B R (e BT URAEAT A __hash_ () Ml _eq_ ()
TERINTS . 75 Perl KA hash,

dictionary comprehension -- 7> i Hi: 5 5,
b P — AT E A G W T B e R IR M G R ) — R B E H k. results = {n:
n ** 2 for n in range (10) } FFAM—PHE n BH 0 ** 2 PR RPN F . S0

comprehensions.

dictionary view -- ‘2 HiL ¥ [
M dict.keys (),dict.values () flldict.items () REIFXI RPN FHME . EAHRMET
FMSLHW— DS E, X ERE Y F IS, O Ak R B As . SR s & 5 ity
BEIEMAIZ, AI{#if] 1ist (dictview) ., & dict-views,

docstring -- SCFf P AFH
TERIE . BRAEHLZ WIS D RIB B P AF S I BB T S 8am, Ha
WA AP BB __doc_ J@IEH . T e AT RENE, HitEfsr
TBOWS G 1) SRS PR R 07 B

duck-typing -- 51387
fa—FPgRFE RS, EH A KEE A HON R AR & Ho2 A B A TR R O, T2 B He ) s 0 1
Tk R (BRGNS T, RIS T A A S RN 1) B TR AR e R, %
TR R R fe i 2 8B AR IR T R 3G PE . 19 F2RA0EH T type ) B isinstance ()
Egﬂ o ((HZEYE RGBT DURE T 46 28 & AR S ) TAEAESSR ] hasattr () flEEEAFP
Yt

EAFP
ORIFEDHORVFATER D) BSOS o XA Python 3 AU 4 5 KUkE 2 B0 B al i) B U MEAFTE
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HAEARE SR B R T X R P KA AR @ Kz i try il except if4). THAH
XTI FE LBYL XAg , & LT C 47 2 HABIE S .
expression -- Fik R,
AT RASK S FAME R TEE BT e A)ihie, — 3R AT RO E . A%, JEMEvim .
EAEATERREOR LR, EAREESRE—ME. SIFZHMES AR, HAIAE SR
RFRBA . AR ERE K Wystatement, BN while, WR(EWE)E T A AEFRLA.
extension module -- §" JE
PA C 8 C++ 4Byt , i ] Python (1) C API R 515 F .0 AR RIS 3EA T 22 B,
f-string -- f-2{F
i ST A A A ETTE U o S S TN BTG 2 i Mg S v i SR | e s o G S I =R TS
I, PEP 498,
file object -- 3L %
K NA TR SCAER) APL (A read () B write () 2505 k) DA T 2RISR . RiEHA
B RART], SCHRTG AT DAAC BT BSR4 LA R B A B0 A5 e A i T ) (3 s e
B AWK, BT FIES) . USRIy R 25 R,
SC b AR SCEERT G SRR =20 ) SO, SR — i ) S PASCUR SR BT L E
U do gk, GRS REYTE )T 2 M open () B
file-like object -- UM%} 5
file object 1) [R] XiR] .
filesystem encoding and error handler -- Sk 2G4 h k% X 5T iR AL BI 2%
Python JH ok MERVE R GEMRAD 747 BR AN ] #VE R 58 i Unicode 1 4 i =0 SE ERAL FRAS -

S R G AR T A A A ARAIE RE AU AS A BEAE 128 DA BITA Fd . AR S R G gm i s X 0
VAL ARIE, W API pRERFTfE£S S| & UnicodeError,

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

RO R G5 R AL PR

filesystem encoding and error handler J&7F Python JEZB}E 1 PyConfig_Read () ERECEELEN: &
Z: ] PyConfig fY filesystem_encoding fil filesystem_ errors Z .

2 Wlocale encoding .
finder -- k2%
— AR A R T AR loader X4

M Python 3.3 #2FEAEM IR AT Foo%: T34 12 54X % lilE sys.meta_path i, PAKpath entry
finders it & sys .path_hooks ffiff.

2P ] 200 PEP 302, PEP 420 1 PEP 451,

floor division -- [i] | BUEER
] T A B e i BB B s . ) U IRE I AT /7 . B, a1 /7 4l
WHREHRRZ 2, M52 RN F S EERZRE 2.75 o {E (-11) // 4 2k&E -3 Fh
g -2.75 @ FHAGRIWER. UL PEP 238 ,

function -- PR
AJ DA A R B B AME R — 4B R 0] DA HAZ ABAS B A S A HAE R BRI T P A
55 Wparameter, method A function 57,

function annotation -- P& bRT:
BIEF X s B0 2 8aR [BIME A annotation

PREPREE R T 2047 BIANRAR R BIE Z 4> int SHOFHUR 1> int {H:

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

PREPR TR PR I function —7 .
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% W variable annotation F1 PEP 484, H iR T ILPIfE. %5142 7 annotations-howto DA T i F A5
B B

__future__
future 15/7], from _ future_  import <feature> ¥8/NgiSas i I RH1E A ) Python & il
R R U BB N SOk i 4w, future_ BIHSCRHICSE T RN feature B .
1A AT HAR BRAE, VR AT AR SRR AR AT I 1 O B 5 A KB R (5%
©) eI B BRI

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

garbage collection -- : J% [A] Ui
FEHON BT 1 N A 25 (Rl i #E . Python S il i 5 | I THECRT — > REAE A6 I AN TG 345 | 1 9 7
IRBIR B R RA TSR B . ATRAGEIT g bRz il S Bl licds «

generator -- 4 k7%
MR [n|—A>generator iterator WIpKEL . ERERMG L EREL, AR SETHAE yield FikzLPAME
FEAE— R INERLS for-IEFRMEE BRI next () ERELZE—TRHL.
MR AR R AL, (HAERE LSO M T RE e £ B2 R E . WRFEIHERBAKE XL,
fdi I PR DAsESBE S
generator iterator -- K 235 {CH%
generator IZI%UE)? BIEERIXT S
B> yield LGRS, ICAEYRIAC BRI TR (365 AR Y try 5A]) . 4% £
A3 REWEN, B METF AU EARSEAT (X558 U AR 46 0383 R AR 22 AR ) .
generator expression -- Zf: 5% #¢35k A
RPIERLFNRE BREERG —DEERLX, FEEE 1 keyword:! for T4], &L T—4
TEFAE R JEEA—DATkR) keyword:/if 4], PAR IR GFRIXAS N INZ BB — R IE:

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

generic function -- Z %I pR %%
SRS TR 2 B S BRAH [R] $1E 19 22 1 eR BT 01 RS o V1 st 2 ey 90808 030365 ST it 5 7 2% (1 P WA
AL
Wi 2 Wsingle dispatch R1EFS<H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {Z %1
A2 ype; A 1ist B dict KRR 482K, T R 247 FlEft,

WL S 2R 54245, PEP 483, PEP 484, PEP 585 fil typing fiik,

GIL
2 W.global interpreter lock .

global interpreter lock -- 4 i FR 2% i
CPython f@REas IR I —FHLE], BHORE — i 2 A — N AAE AT Python byrecode. AL
WS BCE R ([ dict SFEENERA) HXIH L iR 24 ® L T CPython L3,
AR I B AR 2 AR AT E I, AU A T e 2 AL PR E R FFA T
i, BESORR I A BCER =5 R T AR BT S R AT T 05 A AT 55 0 4 BN A P RE A
GIL. MAbh, TEHAT VO #HAEm s 2R GIL.
PMERIBIZESE L “2ef 3 i AfiRess (REDASEANRRLRE BIUE 3L 280R) 9% 1A, WoMTE
% WL AL BRAS Th R RE S Z B . FATIACKY, JeRMERE M i S I AR AR S A 2, AT 3
INAES A

hash-based pyc -- K W71 pyc
5 R IS 98 SC AP Y Wy oA I AT A e S A IR [) 2 Al R HC AT RO 9 RS R AE SCF. S WL pye-

invalidation,
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hashable -- W[5 7
— RGP AR AE NSRS AE (BEFREA __hash__ () H¥E), FEATRARH Al
MEBFTHE (EREA _ea__ () J¥k) SN TTooA X4 . WA R G0 B A FH R g
FAH LRGSR A SME .

TG A AR SRRSO P SR AR B I A BT, PR DAk S B 2 A A PRS0 s A fE

KZHL Python HANH]AS A EAT G2 AT IS A ATAEZEAs (BIns) R i) FORTIIGAS A
AR (BIANTCAA frozenset) (M EAIRTCRI N AT A )2 ATWG A . I LR SLHl
XGRS AT A . ENTEREI —E AR (FRARRS5 A ), NS A EmE e 5
TEM id 0.

IDLE
Python YR K522 #1858 . idle J2 Python FRifi AT HLF 7 B A i MR AR P15 o

immutable -- A~ [ 28 %} 4
HAREMEAAG . AR . FAFERMIcH. XA RARERRAS . GR i
;/I\KEJB@{E, MR A EFIINT S . B FETR S S A (A R E HEAER, GIanfEh T8
Ay

import path -- S A ¥
HEMIE (B4 125 0 ) dUmMaNR, U parh based finder FIEER ST AH bR TEFRANRT,
WA EYRIEH R E sys.path, [EXRHFAEHRFTRER A F9RER __path_ J&@k.

importing -- § A
A ) Python (URSE A 55— MELH ) Python AR e T i) i 72«

importer -- S A 7%
A MBI S WS RBEE T finder XJ& T loader .

interactive -- 33 1.
Python 5 — a2 HAMFRERY , X EWE VR W] DATE MRS EE R AT T i BRI Rk, AR5 B
PATHAERLR . AFERASEIIEN FE5) python (MERA I, & AMNHEALR 335
T E R EOREE) o MR AR A B A RN AR A ) — R AEE A R T 2 G T R
“help(x)*) »

interpreted -- fiE Y
Python —@FfEREAUE T, SZMXMEMIFINET , BAMWE DA h T i g a8 A T
DA TR . X M RSO RT DAE RS T AR B M @ v AT SO s T RRAE E
HA Wi B0E 5 H R 2R, (R R P AEAs T8 18 . S Winteractive,,

interpreter shutdown -- fiEFZS G M4
LR AR, Python fRRERFRIEA— MRS TT I BOF BAL RERUIT A O A BT R, Bl s Al
BAh S NTREEN L . ERSZ WML S o X ek P E X gs e 555 | el s ag 4L
TEBPAT . AE KA BT RIS il e B B & A R, ORI RO R A FRE R (5 WL i
T PR AL SE) .

FRREAR T Z I RN main_ BOREERIE AT A E 58 AT«

iterable -- W[ ECH %
—FhRENS B AR [\ H B R I X 5 o ARBTG5 g P 4238 (W 1ist, str fil tuple
) PARHEEERFP IR dict, AT 5 DARARATE LT __iter () F{EBSEEL T sequence
WX __getitem_ () LRI HE KL,

ARG AT T for PRFRPA K2 HALR B EAIBI Y5 (zip (), map (), )0 H—A 0TI
KM GAER SRR NERE iter O I, BERREZMGRENS. XM AEE T 0E
AWk y . AEME TR AR G, ARERE AT iter () 8 H CAPEARXT S
for ifih) & BB N VRAEBRARLEIRAT, BIEE— AR )R fir 44 28 7 HDORTETR IR SRAF A R AR . Z

Witerator, sequence Flgenerator ,

iterator -- YE{C%%
HRFR—ERHEROT S, EREFHERLEN _next_ () Ik GCRFHAL 25 N & AL
next ()) KRB MR BRI 248G 5] ARG % StopIteration . FXAfEMN
PG P BRI R, GRS next_ () HYERSFIRE|% StopIteration, #Eft
MUHEA _ iter_ () HEAKRRFIZERINZH S, HtEARLE B2 EAXS, o]
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BT HABTTEAX R E AWK I — D EENFIINEIRLE S 2R ER U5 R .
ZRERRTG (BN 1ist) FEARBRIR G HALZ A iter () BRELEURAE for THFR MBS & 7= A — N
FERER . QIARTE U 0L T AR 2R 25 2R ) 2 1 HE 2 BB A A e R ] — 5 AR X 42
EHERERG S TSR

W25 B & typeiter.

CPython J:BIAIYi: CPython V& 54— HIEMRAE X __iter () MR,

key function -- §t pR %l
SR PR RN PRRE R R AL, 2 BEAS IR [ ] THE P BCHEOZ A E R PR AT 4. BT, locale. strxfrm ()
AT M G DT 29 & 1 HER B
Python 2 T A fuif B s HORERIT R A 80 7 Ko K a4E min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H L R 2] DR EE— N R AR B, str. lower () 5T DAIAEZ0E K/ NG HEF ) dE R L. B
R IE T 1anbda FAAKRAEBIN lambda r: (r[0], r([2]). s, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () ZHERET =1

AT THER HEPHET RPN EICE ] i e s Bl

keyword argument -- JeHE =55
Z: Wargument

lambda
HI—A i pltexpression KR IE 44 WERBREL, RIXA AR N HORME. B lambda 501 )4 N
lambda [parameters]: expression

LBYL

SERFIEPER WIS . XU S KAg ST TR B0 R A A A m R A
WIS 5 EAFP Jy s o b, HRp @ KREMH 1€ 154
TEZ SRR, LBYL FX&FE “EF” M “BRR ZBIARA M54 0. Bilan, DA
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLFE N mapping
HASER T key T H B o SR RN AT 3 2o e sk 4 ) EAFP 7 R ff ok o

list
—f Python [ Bsequence, BIRZ MH)FR, HEBERMTHAE S P mIEeEER, BT IT
RIBIRE AR O(1),

list comprehension -- 51| i 55X
SEBR—ANFEB) HA T A BRr TT R IR I E5 5P R — PP BB k. result = ['{:#04x}"'.
format (x) for x in range (256) if x & 2 == 0] JFAE—1 0 B 255 JLFE N+ 753k
HIEREOT Y FEAFE (0x..) M. Hop if FAJR TR, WIRAIEN range (256) HHHTA T
RE AL I

loader -- J#E 35
TR LR . BWAE X444 load_module () W, MNEESE T H—Afinder 1z17]
e S0 PEP 302, ST abstract base class ] 2=, importlib.abc.Loader,

locale encoding -- i % X RS R

7E Unix I, Ej& LC_CTYPE i& 5 XK gmtdtg =\, B Al locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI fAHS T (W1: "cp1252™).,

1 Android #1 VxWorks |, Python ffiff] "ut £-8" /EMiE S Kikgmidig=.
locale.getencoding () AR HIRARIBUE & KB4 DH% .

515 2[5l filesystem encoding and error handler

magic method -- A Jj 7k
special method W)AEIE 2[R XiH] .
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mapping -- It}
— M X HEEEREAER LI T collections.abc.Mapping B{ collections.abc.
MutableMapping IR HERTHIE HEMARAT SR . RIS T35 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCER A $k 7%
sys.meta_path B RETIR B finder. TCREIRA AR AR Spath entry finders fEHE KIRAEF A o

I importlib.abc.MetaPathFinder T ffICEAZRET HR48 A SCEl i 1.

metaclass -- JtJR
—FATRIERME . How VAL BFIELRYR, TTRNTTEZ R =ASH0F 0
IR KERAT T )0 R ) G 5 AR Pt — N BRIASE B . Python YRR 5 Z ALTE T 7T LAGI 2 H &
Mot R A PKEATREXAN TR, HYFEL I, JoS A SR sn A OUHE ) ey %2 .
EAEHH TICREUin H . WMt IREN R a0E . SO, AR5 .
L5 S I metaclasses.

method -- Jj i
TEAS TR LI RREL . WNSRAE R S — A SR TR A, s S R B R G R 2 —
Aargument GBI AN 44°H self). £ function Fnested scope.

method resolution order -- J5 i)
J7 I SERATT I 50 A 2 3 D I R AR 2R [ S SR I« 28 Python 2.3 Jy AT I 7
THEE 2.3 [ Python fig b i A S S A0 HEN

module
X5 & Python (AR —FPeH 2Ll . AR B AL ) A 4% 25 10), AT F {15 Python Xf 4. i
BenT i importing BEVERIN 2L E] Python H1,

Y Wpackage.
module spec -- Bl Bl

— e, HbhausHTmM&EBEEWHEESEAEE,. & importlib.machinery.
ModuleSpec LB,

MRO
2 Wmethod resolution order
mutable -- [ 35X} 4t
APASRFGATDATESE 10O BRFE RORL PO ORI 33 75 Wimmuiable,
named tuple -- H %504
AR “HATTH” AT TAEMAR B oo, IF B AT 25 T I8 RE R 4 FRIm ok 15 R i 2 2
S, R ST WA JALA
FLNERMET AL ICH, 035 time. localtime () Ml os.stat () WEREMH. 5H—AFT2

sys.float_info:

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

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

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

True

HLe AT RN EZRE (B Bisl+) . sbsh, BTt 5 2 e XM tuple 4k
HIH 2 A E AR B ORI . XFER AT AF Lo, s inT DLl 4K typing.
NamedTuple, B{E M L) K%l collections.namedtuple () A&, JF—MFRESTM
— T T4 5N B B4 JeH A Ao i

namespace -- iy 7 %3 7]
A B RS R A . A2 EA R ERFNER, AN mEmL 2w (FEh
YEZ W) . fin s a5 [RE R B 1k A4 i 58 ok SCReEE b . 140, pRi%k builtins.open 5 os.open ()
AL 4% H W 44 25 AR DX Ay o i 44 25 (8] 340 3 Ao FF A R A A ke S B I8 A o 500K 355 B 4% g m sk
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4. Bilf, random.seed () B{ itertools.islice () XFEYEIM T XL HEEH
random 5 itertools B4 BISZHLA

namespace package -- fiy %45 [ {0
PEP 420 fr5 | AR—M A AR TR 28 ipackage , fin4a 2318140 0] DA SEAAZR Y, HAlid Ty
X Hregular package ANF), FRRBEATERA __init__.py X

B[ % Wmodule,

nested scope -- iR E1EH] 1
TE—AE GER NG A RIEE 1. BN, 55— RECZ e W R BT A T AR & . 57
BB VE AN X5 A RO IR TC AL R i s S &2 B T 2 E A . 5L,
éFJ FEIEEE WHE R T4 man 4 2510 . ilid nonlocal KEFW AT E ASNZEHE.

new-style class -- J AR
X H BIE Y T S 2 B RIE M IHFRIE . 728 -1 Python fiiA /\ﬁ%fjﬂé el il
Python F#f ) RIGFK, 41 __slots__ . ks, FHE/EME. __getattribute_ (). EHE
MBS TR

object -- Xf %
Eg igﬁﬁf (BMEeE) PAKTUE TR () WEdE. object @ fEAnew-style class 1) Ti
EEREY .

(0
— PRl AR e I M A &L Python module, MAEAR Lk, B2 HA __path_ BHEMW
Python Hi .,

2 Wregular package Flnamespace package .

parameter -- J£ 5
Jfunction (3575{2) FESCH A SR, B BT A2 ) —A~argument (BHERLEIELT, £
A%, HHFES:

o positional-or-keyword: i BB, T, 88— DME R T A8 A8 AR DA £ 42 5 Ak
EARES . XE2BIARESEEL, B R foo Fil bar:

[def func (foo, bar=None): ... ]

« positional-only: {USROZE, F8E—HAEHL A EE ANS (WRMELS il 1E R HoE
MESINRAPENZIGEE A/ FAPRESL, BIANTTRTER) posonlyl FI posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

o keyword-only: {UBRCEETE, F5&— 1 HEGH M K FE AR SE (R EF RSl A
PREE LITESH) R & AW A B S sUEE 2 AN AL BIE S Z Bi—A * e X,
BIUN AT kw_onlyl Fl1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }

o var-positional: TSN E, 15 ] DARAEH— AME BRI AL E S EH B 0 (BT HeAth
ESEHZMNESEZ)G). XMESTEEEESAREIME > ke X, Bl N args:

[def func (*args, **kwargs): ... J

o var-keyword: FIAZSCHET, 5 5E AT DARRBME R MR X T S AL (MEINTEHMTE 2 E 321 %
BYSHLIG). RFES Wl S AREIN ** RS, BIAETRER kwargs.

FEZ T VA8 E AT ie S8, AT A S SE T e S 40008 T BRI -

W& Wargument RiIEFELH . SHEESH X BIFHE LA S, inspect .Parameter 25, function
—I35PA K PEP 362,

path entry -- J&fE A Il
import path W —ANEEMANLE, SWlipath based finder [ SR IRIL S A RIS,
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path entry finder -- #5145 A N A58
F—RJJE MR sys.path_hooks (Bipath entry hook) 12 B[] finder , HARSt 42 GEi i<k path entry
o FE NI
152 importlib.abc.PathEntryFinder DA T AR A B2 IS IR 1 .

path entry hook -- #&4% A L1#)F
—FRE RS, EAERIE A A RS E path entry BB OU T BERE G sys . path_hooks
B FER [0]— path entry finder .

path based finder -- J& T ¥4 1207 TR 5%
BRAN—FP T34 12 & 48 %5, WIHE—ANimport path WA HEAR B

path-like object -- Z{FR IR} 4
RFE— DX RGNS BRI E A DL — D ERBERN) str 8 bytes X%, if
A AR — N EI T os.PathLike YMIIXTE . — AL Ff os.PathLike P X} 5 0] i i 1]
Hl os.fspath () EREFE# N str BH bytes KM RBLIKIE: os. £sdecode () Ml os.
fsencode () A B RILRIRAS str o bytes BBILER . XI5 2 PEP 519 5] A1

PEP
“Python 2" AYPELHTE . —A> PEP gije— (Bl S0k, IR Python A IARALEE,, ol
7R~ Python [ I S b BE B AR . PEP [ 24 H (O A 1 B2 AR HURS R T SR SR P 1) S P 356
i

PEP [ {48 th BB R P, WAL DO R DR S 153 LA B R A6 25T A Python B3] HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE I TR L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
FA I — A 24 23 A ) BRAS H S N SO A (W AT BB T —A> zip ST ), BAkE UL PEP
420,

positional argument -- {3/ & 23 %
2 Wargument ,

provisional API -- #]%¢ API
B APL 238 00A B HEBRAEARE P 1 n) J5 A AR UE Z AR I T g 11 . BRIl A R
STAERUAE, B HZEHYARONE E, T REFERL OIT A B i A BT #7105 A
W (HEAFERERZEE D). M SO AN SR IET - U APT BN Z Bl &2 &3] 1) ™
LA P B 1 K B AS A ] R S X R

B2 5 APLRUL, ]S A ARA R L el “ I m iRRJr 587 —— AT M) RE A A I
FRJL AT BB SE SRR B — b i) S5 ARA B AR T 5

DAL B AR SR VAR PR R SN WL, A TR MR I R BT B BT IR . 31 L PEP
411,

provisional package -- ¥ {0
Z: W provisional API

Python 3000
Python 3.x ZTAFKLMIMEFR (XA FAERA 3 (1 &L AR T e T ) . A B4
'5'?\] “PySk” .

Pythonic

TR — B AURS S04 1 Python 15 5 fei 1A KUREFIBIL ,  T0AS e (1) HoAt i v
AR RSB . Bildn, Python B AR R B £or TRAIAPRA M P — >l ik AU R H i By
AR WEHAEFBCAEXAEREG, LA Python Y AAT I S e — U7 T Rt

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

TR I Y B 515t B Pythonic #7352 X FERY:
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for piece in food:
print (piece)

P 5 P

qualified name --

—MUARCS TR PR, R SR 4 J VB A s U6 e Bl JA Y B

27, M5 X PEP 3155, W5 B9 sksoms,

BR 5 24 B X 52 4 Pk —

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
] C ]
>>> C.D.__gualname
'C.D'
>>> C.D.meth. qualname
'C.D.meth'

.

J

BT 5B, 75 R G AR AR R AR5 R A A, Hoh g i

A, Bl email .mime. text:

BrA

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

name

5 V5

reference count --

XFHEAREG)5 | BERCR:  4—S X R 51 805 R0, BRI 51 14506 Python AR >k
PO A WL, (HIX 2 CPython SR —A 4R .. FRF RATPA A sys . getrefcount ()

BRCR IR [l e X S 5 | 8
regular package -- 5 L1

g B package, HIANELEH —A~ _init__ .py XM H R,

%2 Jnamespace package .

__slots__

—FNETESE AR A, JE e TS 7 S 0 P S X S R B S 1) AT 4 AT
AT, HEEMGATEARS, St AR DBIE LT R, BIAIRFE N A7 T

HH A8 R RS

sequence
—Fhiterable, "B L _ getitem
)\(T#/I\igi@}?ﬂfigﬁ/ﬂ __len_
THER R dict H3HF _ getitem () fl__len

5 FAT B immutable BT AN R BEHCRE R ITTE .

collections.abc.Sequence %%%;@ESLTﬂ/\EﬂirbB’ﬁ% M, Bff _ _getitem

_len__ () Z4, I™WINT count (
P 2 0 W 2 BT DAGE register
HZ 5 R

set comprehension -- 4255,
A 3 — S W] IR AR SR A B BT B0 3 T R I IR [

for ¢ in 'abracadabra' if c not in
comprehensions.

single dispatch -- Y15} Jk

,index (),

GUREGN MR ET k.

'abc!

IRy
P

) BRER R R R S | T R TR ),
() ﬁfﬁ WEFHEIA list, str, tuple fll bytes 5.

O, (HEGIHICFBS AR, HoAE

) Al
()%ﬂ <> 5L

__contains___ reversed___

) RS BRI S P51 7 A 1 5 22 308

results

{c

PR ECE AT RS A d'r. B

A} A}
ry

—Rhgeneric function 73R, HELBUREET BASRIIEBORERN -

slice -- ’dj}%‘
1 H LS T REE sequence B—4 BN S, Yl 2

S AR CR AR, TE 1] T
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ANPAE S FREECE, Bl variable name[1:3:51. H55 (FAR) FRiCfENREH slice
pOE

special method -- 575 Jj ik
— iy Python F=Ui AT B 73, HIORRIEASRALA TR E AR DI WA IS5 45 . XA B 24 ARy
T RACHACTRIZ . FFIATT IR OIS DL specialnames .

statement -- %41
EARFTE (— AR “H) MR — BN DLUE— A expression B HEANHA BT
ZERY, AN if, while B for,

static type checker -- i 2K iy 2%
eI Python RS I #EAT 404, PAE IR WS GNP 545 IR M ANF T H. RS mE 2 =27 LK
typing FiH,

strong reference -- 31 5| Jl]
1E Python [ C API 1, 385|238 AHFA 5| AR BT IlAa X 25 . FEQI 2 | il
VM Py_INCREF () RIRHGEG | HMAZEMERS | HE Al @it py_DECREF () SREEME .

Py NewRef () MELAI M T RIEE— R RAGIRT I o @5, WAHER RS | A 1E e
%35 | F LA Py_DECREF () sR&L, DARESS | H R -

152 R borrowed reference,

text encoding -- AL HE
7 Python 1, — A5 fFef g —H3 Unicode UL (JEFE) U+0000--U+L10FFFF ), K T AFAH B {44
—NFLRER, BEFRERT MR

B DFRFRIFIUCH— AT INRARA “Hihd”, TG 79 P S B A B iRl i
6%”0

ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCA Lk
— MRS LS str XTGR M file object 3 H— A SCA SRS B A2 Vi 0] — AN T ) 1 A i o B
Bl Ak HHrext encoding, SCASCAFHI B FRIEACARB (e 3 'wr) FTFFR . sys.stdin,
sys.stdout PAM io.StringIO HYSLH.

7S Fbinary file T FREW LT F 9 2T 2 BSCEXTR

triple-quoted string -- — 5|2 £FHh
HREAW AEENG]S (7) S H51S C) WFE/FS. eENEDR LS RSN 515nE
P FRFR A AR, BEa 2. BNTATFRETA R NS RS LR BG5S FE|
2, HH AT B 2 AT o R [ AT, EM S SR AT R IR B A .

type
R Y E—> Python X5 J& TAH AR WARTREREA MR, BHLEEX RBYZEE, TRATS
HEM __class__ J@M, S2#d type (obj) HKIKEL.

type alias -- J3%Y3j]
—ANRAI R S, B SR HE R AR 25 R AR R4
R R R AL 2 2 2. il
def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

AT DACRE g L

Color = tuple[int, int, int]

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

Z )L typing fil PEP 484, H A3}t Ih BER AL .
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type hint -- 23878 3§: /iR
annotation AF g . FJEME. BREVIE S B0R [MEFS E TR 2,
AR B AR A2 Python RYSRGIZSK, (HEAITFFSR N EE S BAHL. BgeEtri
IDE S AUH b4 5 EAY
AR R BIEMERRBI R M T AEH typing. get_type_hints () K, {HEHAS
= AT A,
Z L typing fll PEP 484, H o5 s R RGN 4 .

universal newlines -- jifi 4 7
— PR SCATR I TS, R T A A SR A AT S R AR s Unix BIAT45 R E "\n' . Win-
dows 2% '\r\n"' PAMIAMRK Macintosh 2 %€ "\r'. Z i, PEP 278 il PEP 3116 fl bytes.
splitlines () THFHEZ MLV,

variable annotation -- 25 & bRl

it As B e 2K @ Pk i annotation
TERREAS SR SBT3 T R

class C:
field: 'annotation'
AR EAREEE AR R 42w o BInPA R A RN int RAYRA:
[count: int = 0 J

AR AR TR B TR AR L annassign —7 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T lkThEE. 5145 |7 annotations-howto DL T
FR s AR ) A SR R

virtual environment -- J ] 555
— R HITE B B 0s 1T BREE,  foiF Python A1 R P22 A THEL Python 43 & LA
TR Rl — RS _Fisf T HAlL Python [V HFEF AT A .

HZN venv,

virtual machine -- B
— & SE Al TR, Python FEFIML AT AT RS g 1648 i A= Y byrecode

Zen of Python -- Python 2 #ifi
F1 i Python B it iy 5 59744, A BT RIS (X AES . &FHAERNA TR AR
b A import this”,
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APPENDIX B

i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{45425 (PSF, I https://www.python.org/pst/) B37., X% AHF Python A 51 F= R A & i 3k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RRA  RE Fn A& GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI Pt
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF pe
212 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 BHE 2.1 2001 &4 PSF B

%1k GPL Y0 R EVE#% Python 76 GPL R 7. 5 GPL AR, JIF4 Python ¥ i EAS fLvF () % 5
JRHIREA, TG TFURF I T . GPL eV T E 1% Python T A5 ILEAE GPL R A Bk 45
BT (EE VR4
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S ARZAE Guido 55 R TARRSMNESE IS, (XL A N AT BE .

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python AT SCRS ) 1 V7 RT3 BT PSF 4 7T 1350

M. Python 3.8.6 JFH, ST IIZRH. HlEds SREA AT R EGE PSF VEITHIUAIE 4 % BSD # T 19
L AT

FE 4 EAE Python HEHFRAERET AR F AT X LBV AT & SRR VAT 2 N AU — 5 H . A RV
AR SE RS RS TN T A a9 78T 57530,

C.2.1 FF PYTHON 3.11.13 &Y PSF #F o] tipil

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

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

3.11.13 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.11.13 alone or in any derivative

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

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

Reserved" are retained in Python 3.11.13 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.11.13.

4. PSF is making Python 3.11.13 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.11.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.13, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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

—relationship

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

—This License

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

—~in a

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

—or any

8.

third party.

By copying, installing or otherwise using Python 3.11.13, Licensee.

—agrees

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

C.2.2 F§F PYTHON 2.0 fj BEOPEN.COM #F e[l

BEOPEN PYTHON FFJ5 4 A #3045 1 i)

i

This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

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

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

(ZF 30
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 #§ 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 THEREOEF.

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

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

Cawy
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does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 # CWI #F o] HipiY

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 3.11.13 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

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

C.3 WrREkfFa91F o] 50535

A58 Python R AT AR IR 5 =7 PR VF T RIEOANE B, 10 B AN e 3 BRI R 19

C.3. WrRHRHaYiF =] 508 133




Python Tutorial, A {ThR4 3.11.13

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/
MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

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

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

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

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

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

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

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

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

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

C3.2 EfEx

socket ffifl T getaddrinfo () 1 getnameinfo () WIDE Hi H iG] VR SC44:H: hitps://www.wide.ad.
o/

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

Gy
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notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ' "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies FilhalS DA FEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

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

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

C.3.5 HITIEER

trace FRHALE DU FEHA:
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode & #§

uu AL DA

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.

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML & 2iE A A

xmlrpc.client BEHEE DA R FEEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

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

C.3.8 test_epoll

test.test_epoll B PATULHH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select LT kqueue 3 L5 DA T R IA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.10 SipHash24

Python/pyhash.c {452 Marek Majkowski’ %} Dan Bernstein ) SipHash24 ZB¥ERSEH . B EEGPAT
P

<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

(BT ID
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all copies or substantial portions of the Software.
</MIT License>

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c X4 MLT C e %L dtoa il strtod, 7T C BURG FEBUE M 47 5 2 B I 4, Bk
4 B 1 David M. Gay 455 1[5 44 08 . B HiliZ S0 FTAE https://web.archive.org/web/20220517033456/http:
//www .netlib.org/fp/dtoa.c 35 . FE 2009 4E 3 H 16 H R B A JFIE ST 8 DA R BRACRIE v] 7 HE:

/*********~k***********~k****k*******~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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

* % o

* % o

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

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

E

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

C.3.12 OpenSSL

MR BAERGERML T, M) hashlib, posix, ssl, crypt fIRSH ] OpenSSL ki EERE. LA,
Python ) Windows FI macOS 224 #% 7 1] fE < 4% OpenSSL R EIA, Fr AT ATTHAE L (935 — 17 OpenSSL
VFRUEREIAS . % OpenSSL 3.0 Jit X F AT A, #MHiFH Apache VFA[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
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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,
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,

EF 0
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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
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.
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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

C.3.13 expat

pyexpat M AU 51 expat JRRIA R AR, BRIEBLE 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,
Cay
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EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured
——with-system-1ibffi:

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

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

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

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

C.3.15 zlib

R ARG EAR PR 21ib BARIFTEk N TH 8, W a5 2lib JEACR 75 DR 2110 4

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.
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Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#i W F M 3L IR EL 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)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
——with-system-libmpdec

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
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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.

(B L)

C.3.18 W3C C14N X EH

test fHH) C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) $EHUH W3C Mu} https://www.

w3.org/TR/xml-c14n2-testcases/ FHHHg 3 £k BSD 4] iIF & 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
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop FIELE H T SoX Ti H ) g771.c A EREATS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 .tar.gz

B /2 Sun Microsystems, Inc. 7™ i AT JCFR B HLOE T i P T DAFS DLl 8 el e AR
Hy i FEA A} B o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

AR Sun JEACHDAS BT B AR 32359 H. Sun Microsystems, Inc. WA L& Pl HAFH . HEAS .
ko .

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

TEALAHH AL T Sun Microsystems, Inc. 35 AT A A BRI 451 2% BOHAREF IR . (B HE RS
i E 15T, EIE Sun SR AT BE A AR IR .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BERAPLERR R H uvloop 0.16, ‘EiEET MIT V¥ [k RATH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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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APPENDIX D

RRILER B

Python 53k (3 3CkY
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

A RSEBM VALV, 200 L AeF Tk,
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