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CHAPTER 1

IR BIEH =

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

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

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

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

PR B VA B TR A Th R IR S A

o fERIgERE, TN RIE S SR ;

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

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

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

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

f£ F Python RYfRFE=S

2.1 Wi fERERS

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

[python3.12 }

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

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

T ERREFY, AR AR (Unix BJ2 Control-D, Windows H 2 Control-2), ii&iB iR
7, BRI 0. AR ERIRH, B0 A A4 quit ().

TESZHF GNU Readline R RS H , MRS TOE DI REEIG A B NgntE . i fedte . b5, il
S R T o R AR P R U, FEE IR B Python $2/RAFRT, #iA Control-p. WrZl| “mE” $/R
T, IR TR ESHEMN R Z X e Ao st n b, TRTIREE. WIREA R, SEET ~p,
DWIERHA SR T4mdE s B8 IRAS B B 24 B T 0 245

PR I ERAE T XS0 Unix Shell: 5 tty 145 RBRAIARE S AV IS, 7T PASZ B S iR A 7w 2
PASCIFAZH, sihRUES A ST RIS, SEEOE SR TSR ) e Ao

F— RS R 1) 22 python —c command [arg] ..., XRHIT command HTER], FH4
T shell ) —c #ETi . HT Python 4] 28500 & 2548 s HAh 28 shell FRIRXT RO EAF, EHEEWHG SR
A command FEFLFE .

Python St nf DUCUAEIAMEH . A python -m module [arg] ..., 23T module [FJIFC1F,
IR AT AR 54 T —FE.

TR T NBITIAA S, REAE AL FRSEE, B -1 giaT AT .
AR A BT I, using-on-general ,
Unix R, 7R SRR Python 2x T, Python 3.x AEFEARBRAZERHUIT L PF4 AL 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) MIAFFPITIROWS, MREd(E K ZARX (interactive mode) WhzAT, FEXMEIAT, SRR
ERFH, RMAT KIS, TRRTEEN =ARTS (>>>) #on; MAESA, R k%
BT, BIANEZAS (LLL) SEAMRESRE, HRERIER . ARG, BEGE, RGA 2
TN

$ python3.12

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

[GCC 10.2.0] on linux

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

WAZATRAMERR, BHESAT. DL if A

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

Be careful not to fall off!

SZHB N ATRIL 2 Z A X

2.2 fREEBRAIETTIME

2.2 FEXHHFFFmED

FRANE UL T, Python JRAH ORI 4 i UTF-8. X A& ScRpitt B R ZHOEF 74T, WA T 547
AR, AR, PR MLk SUEARHERE AL ASCIL P A A S 4 sk s, TS AR AR
ORI NP B2 o IR R XSS PAT, A A RE TR UTE-8 2t , 1M ELAAZ5 B ) S5 SC B
A TR T

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

[# —*— coding: encoding —*- }

A, encoding V] A2 Python £/ = —Fh codecs.
Hedn, FEBAfE ] Windows-1252 g, RS SO EEE R :

[# == geeklnegs cpil252 == }

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

‘#//usr/bin/env python3 }

# —*— coding: cpl252 —*-

6 Chapter 2. {1 Python p9##5E 2%
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CHAPTER 3

Python & 58

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

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

ZNGL IR

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

3.1 Python F{Eit B 2§

PR, 2R —LEf B Python iy %o JHENRRERR, SFRFTHFURTT (>>>) I

3.1.1 5

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

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

>>> 17 / 3 # classic division returns a float

5.666666666666667

>>>

>>> 17 // 3 # floor division discards the fractional part

5

>>> 17 % 3 # the $ operator returns the remainder of the division
2

>>> 5 * 3 + 2 # floored quotient * divisor + remainder

17

Python il ** JZSfFIT AT -

>>> 5 ** 2 # 5 squared

25

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

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

>>> width = 20

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

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

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

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

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

>>> 4 * 3,75 - 1
14.0

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

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

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

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

7T int fl float, Python Az HAMEF25T ) BUl Decimal B Fraction. Python iR N B 5 &
B, J5% 5 80 TSR (BN 3+55 ).

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

10 Chapter 3. Python &g
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3.1.2 XK

I T K Python SETTDABESCAR (i str JMFOR, Bk “FAFR”) . SAHEFAF 17, Bl rabbit”,
#FfParis”, AT Got your back.” %4 Yay! :)”. EATAIAFIALMIIREIE (... 1) B35
(") TR, GRS

>>> '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.'

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

>>> 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 AR A — MR IR — DRI TR AN RELAT D \ TSR S I FAQ A& H TR
BB ZE) YN EZ Ul D) Si

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

nn ")

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

TR + &9F (REE—i2), 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|

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

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

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

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

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

'Ol’l'

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

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

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

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

fom—m b ——
Pl yltlh|oln|
R e e s
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

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

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

RGO A4 -

>>> word[42] # the word only has 6 characters
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
IndexError: string index out of range

B, Ui & B =]

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

(]

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

>>> word[0] = 'J'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

BN R AT, RO — AR

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

>>> word[:2] + 'py'
'"Pypy’

WERE len () 1R[] FAFER K :

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

Z W
textseq
TR PP XA, SORF IR & P A .
string-methods
TR SRR S E R TTE.
f-strings
PR IR A A5 B THIE -
formatstrings

ffiffl str.format () BRI FRE

old-string-formatting

XA T & s P R

3.1.3 3R

Python S H52 ff & KHRKA, nIRAREA G . RWENH 20 &, ZRATHSIRE, Z50R0
—4UH. VRN DAL EARZEMAICR, H R, IR

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

FFAFER (M HAM N Esequence 8B —HF, FIFRMWIFRG AU

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

1

>>> squares[—1]

25

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

LIESUS EEa= IR (o

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

Simmutable “FAFERNE], 3 Fi&mutable Z58Y , FLPR 2] 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]

14 Chapter 3. Python &g
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PRI DAEB L S 1ist . append () ik, MESIFKRBEHNEZH (FATRAES NG ELSH KA TT
%)

>>> 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 AT BRI 46 AN X I . YRR — AP RIR(E LS — AL B, AR RERE S I A 0920 &
PRI AL — A RS R BT AT S AR 205 | I E R BT HA S R 5.

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

>>> rgba = rgb

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

>>> rgba.append ("Alph")

>>> rgb

["Red", lereen", "Blue", "Alph"]

PIR#VEIR L S SRTRIFFN R AT U B2k [l 51 1 b L -

>>> correct_rgba = rgbal:]

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

["Red", llGreen", "Blue", "Alpha"J
>>> rgba

[llRedll, "Green", llBluell, llAlphll]

IR IRAE AT VARSI RS, B 3 2 A B 36

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

>>> # now remove them

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

>>> letters

['a', 'b', '£', 'g']

>>> # clear the list by replacing all the elements with an empty 1list
>>> letters[:] = []

>>> letters

[]

WELRREL len () HCFRII3:

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

WA PMRESNR (RIS HALS ERHHIR), Bl

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

>> n = [1, 2, 3]

>>> x = [a, n]

>>> x

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

['a', 'b', ‘C']
>>> x[0][1]
lbl

3.1. Python F{EitE 2§ 15
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3.2 ERRENFE—E

MK, FATIEAREN Python SEJM HL "N R IRAIAESF . BN, FATI MR T RBXFES 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

© HATHN S EMA: 2SR a Ml b FRERIEHE ORI 1 . Ha AT N T IS EIRE, AT,

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

while fFFFR RERMF (RHJE a < 10) NEMS—FH AT, Python F1 C —4%, (EATAREREHH
NE, TR EADFMAT AR FAFER S RBIAE, 5L b, EMFFERT A KEEIRZE
NEL, AN O I R R R R R . OB I B A C il —HE: < (U
F)o> (KTF). == (FT). <= UNFETD). >= (KT%T) K= (F%T).

o VAIKIE M ke gt /E Python HAUEMR . FERHXMAITH, AR T AL

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 O REEIMSESEE. B T PALAB— Rk 280 (R, it i o1 55 il

1), BERAMEZANZL, OFF SRS TAH. BRI TABEANNGS, AASHIZ 2
AN, XN DASS L AP AR AR, bRk

>>> 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 440 while i8], Python i fi] 72850, HATRAEAT HEEIEAT,

41 if i&%)

el NEZRB IR IE A N 24 2 1 15

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

x =0

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

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

print ('Single')
. else:

print ('More')

More

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

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

19




Python Tutorial, A {Thi4 3.12.4

4.2 for {EX)

Python ) for ifif]15 C B Pascal H1AA[R]. Python i) for IHAIAENAARBINEE (41 Pascal) , =i
BT P e SGEAP RIS R BE ) (0 C), M RAEF R F AR SE R AT R BN, #E
IFERES RGN (XA @A B 4) -

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

KB 10 B AR R ERT]

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

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

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

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

little
lamb

S w N e O

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

>>> range (10) }

range (0, 10)

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

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

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

6

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

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

break EARFEkH LM —/Z for B while fE¥f.

for B while fFH A AIHE else 4],

1E for ¥, else THIRTEMA MG R 5K ERZ EHAT.
TE while fEERHT, BERAEMEIR A N BIE G AT .

TR IERR, WRE K break MEEHR, W4 else THIHE 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. {#EIAE break. continue FEEG N else F4) 21
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(4, XBM X AS. (FE: else ThHBT for 53R, A@T if iEf].)

else FAJHTIEIRRT R 1 £ 1B/ else +h), BB try M. try iIBAM else FAITER KL
WIHAT, TEERM else TAIMER KL break WHIAT. try EAMSH LT F a9 452,

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

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

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

print ("Found an odd number", num)

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

4.5 pass &)

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 A2 — N RBAFHEEME S — A E A case P M1 — RAIBAAATH . XA R
C. Java 8} JavaScript (VAR VFZILMARFBITET) Y switch if4], [HILSCE R Rust 5t Haskell H)
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 _

return "Something's wrong with the internet"

(B L)

HERE— MU “AEEAY YR @RI UE R VERCEE . WPRECA case PLRCAY), WAL

PITHEAT I3 32
PRATRAREI | (“or ) FE— MR P A A LA HI{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 TR MR A T HEFP B PN B2 (BN dataclass) H (i IO B S50 VRt n] A AE VR ZE
W __match_args__ FRIRIEMSIOVEA R IR IR E DR TTIALE . IR EREBE Ox7, 7y, W

PATHRSI NG OF HAERS v RIS E S var Ak

Point
Point
Point
Point

, var)

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

= e

FEBGEAFA B 35— Al R H AR TE ) 55 2 — IR X, RBEAR A B
fA{E. match IR RS H—MLFE (WL var) WE, TASMRELRASH4F (W foo.bar),

4.6. match iE4)

23
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JEEA (A0 BT <= F1 y=) FI2E4 G HER7C)7 AREHIM, a1 EIfM Point ).

B T DA RS . A0, WA A1 Point 4UAg511%, HL Point YN 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 1E 4], B LYY . AERAPRTUAERE, W match KFARZESHLT —1
case TE/AIHL . THTEREELAHI R A EAE LR IIBORIEZ 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, TSR BA 72 4 FIR & SO HSebr DASREILIAE RS, KA E]
A REPERCIE A B AT

o FOIRACCRRY MM [x, v, *rest] fl (x, y, *rest) FIMMAYMOIREMYHR—FE

e AL * JRMAFRIAT DA _, FRPA (%, v, *_) PERCE 2T RS, A48 R4 i
i

o egtEE: {"bandwidth": b, "latency": 1} MFHF K "bandwidth" fl "latency"
fE. FOMOESPZNS, X— S SFBEURRE.. *rrest XHEMFEMR 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 REBF IR SRR, H2RPIXSR True. False #l None 24 id LY.
o BT DA R A R BT SRR L, AR e TR R Tk A

from enum import Enum
class Color (Enum) :

N

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

match color:

(BT

21 Chapter 4. ESHIHTA




Python Tutorial, A {Thi4 3.12.4

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

HHEARULHRE Z 756, TS ABRRAR A E 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 R T def, JRIRER SIS NWIESHIER. ®EGERN T 1771, HHUM 4.

PRECN IS — TR R AR I, T SR AT, BRI docstring, PRI AS 4T % o I
SO AT ER AT LA B Bl AL SRS SOR BT BRRCSCRY , 38 AT DALETT 25 7R T BE AU IR B A B S0 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 BRI IR B None o QIRARIA 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) .
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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]

ABIFE AT —LE Python JjfE:

e return IHMIREEEHIE. return IHAATFRIAX ST, &M None., PREFIITTEEIE H
1% [A] None,

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

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

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

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:
reply = input (prompt)
if reply in {'y', '
return True
if reply in {'n', 'no', 'nop', 'nope'}:
return False

ye', 'yes'}:

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 I —AA[IEELS: ask_ok ('OK to overwrite the file?', 2)

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

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

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 FBRHY %485 S tT AT BT BORURBIINT -

def parrot (voltage, state='a stiff', action='voom', type='Norwegian Blue'):

print ("-- This parrot wouldn't", action, end=' ')
print ("if you put", voltage, "volts through it.")
print ("-- Lovely plumage, the", type)

print ("-- It's", state, "!")

YR EERZ — B (voltage) FIZAA[1ESEL (state, action fil type). EEREAT 5
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 . RNEEXE—DSEL UM, N Ir w2 — A~ B b BR il i 2 0
-

>>> def function(a):
pass

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

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

def cheeseshop(kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords|[kw])

W] A AR O 2R |

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

AR

—— Do you have any Limburger ?

-— I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.
shopkeeper : Michael Palin

client : John Cleese

sketch : Cheese Shop Sketch

R, RETSEAE W AR A58 H e RO i e — 2

4.8.3 B{HEH

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

BRECE SR -

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

| Positional or keyword
(810

28 Chapter 4. ESHIHTA




Python Tutorial, A {Thi4 3.12.4

(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 EAR T DASE 5%
ERESUE 2 E

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

A K pos_only_arg MREUE CHA /. URMEHMEES:

>>> pos_only_arg (1)
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 * FEMUR 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 PREE L, kwds 4 name MR, Y, WHES A ESEL name PAERAEMSE

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

PR BT REIR [B] True, PUNKEET 'name' B5H—MESE. Hli:

>>> 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, siRTPAT o B, BRECE S name MYERLEZSEL, "name’ W DAER 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 [EMARRALEIE S, WAL P ICEMETIE 244 . TE 244 1A SEBr i SCI, 38 1 8] B8 450y 55 22 I
Fivt, SR BT S A I, XAy S UARA

* YESHALRE L, HRALFRAT AL R ECE SCH 5 AR, B P RgL s S S (0 B
AR BET

X APL, (EHI{UROCETE S, ATAR I ARBEIE S 4 0 i R APTAZ

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 EBOTd B, BHATH R ERAE. Bildn, WER) range ()
PR RCEOR ST start Fl stop 555 . WX BESHON ML, WBAETR s BOnr, )~ BAEFHESE SN
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 FixxX

lambda KT TRIBV/NGHESY BRI, lambda a, b: a+b KEUR P NSEIH . Lambda bR %Y
AL R R BO R AT . AETRIA L, B AU RE R BRI TR E, B E AL
ESCWTHRRE . S REUE C—FF, lambda pR AT DAG | AL 85 11 ek i 22 it :

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

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

42

>>> f (1)

43

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

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

>>> pairs

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

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

MR ZAT IR AT AT

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

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

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

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

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

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

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

>>> f ('spam')

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

'spam and eggs'

4.9 INEH: HRIBRE

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

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

o ik, AR, NEHHERA

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

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

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

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

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

4.9. NG HBRE 33



https://peps.python.org/pep-3107/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0008/

Python Tutorial, A {Thi4 3.12.4

&

2 Chapter 4. ESHIHTA



CHAPTER D

IR

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 FFRiFRE

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

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

list.insert (i, x)

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

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

Febpp R g e A8 LA H , FRRRIZAAH . WRRIEERT]Z, W a.pop () FFEERIFRMF]
KRG —AH . WRSIFRNZERNRTSAEIIRRGEEZ 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 .

R SHY start Fl end ZUVFATS, HTHRHER RG] NIR AR E T80 RITHRT T
NFFIIRITHRVESERY, AR start Z5

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

HUBHEP SR IICR (T A 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',6K 'grape']
>>> fruits.sort ()

>>> fruits

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

'pear’

J

YRATREC 2L 2] insert, remove 8{ sort S UBMBIFRM I ILAA SIT LR EIE - TATR [N fE

None.' JX/&i& I T Python i 45 i AR Hcdn b #4114 I

PRATRE SR B ) —(F 2 AR A B ] DAHERS B B - 2865k, [None, 'hello’,
AATHER PN BN RES AT ER BTN None ANRE-SHABSER UL . BUAh, IBFFAE— L8 3A E NP K

AIZEM. BN, 3+43 < 5+73 HAZ AR R

5.1.1 RSIRcE KR

WBILFNFITIE AT AR B o R 5 R BOR BN, S i oc s i fewede i (“Jaikseh”) . %

107 #k

TSI — 26 H , M append () o« ZAMMRTHRE—46H , MM pop (), THEBAIFERT]-

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 S T RE S T AS I GOk ], 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 )

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

>>> from collections import deque

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

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

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

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

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

>>> queue # Remaining queue in order of arrival
deque ([ 'Michael', 'Terry', 'Graham'])

5.1.3 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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>>> transposed
tey, 5, 91, 12, 6, 101, 3, 7, 111, [4, 8,

(% L 50)

Pyt AT

>>> transposed = []
>>> for i in range (4):

transposed_row = []

for row in matrix:
transposed_row.append (row([i])

transposed.append (transposed_row)

>>> transposed
tes, s, 91, (2, 6, 101, (3, 7, 111, [4, 8,

# the following 3 lines implement the nested listcomp

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

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

KT THESHHEMREN, S0 %5707,

5.2 del iEfq

A Ay AT AR R G RN R H: del A X 51& [ —MEM pop () J A .
del AW AT T MIIR BB IR A S S BEAFIE (AN mid i {007 e — 25 R 5

E) . Bt

>>> 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 af:]

>>> a

L]

del AT LA R S i

[>>> del a

WG, 50 a et (ARVERS S —ME). FEXANE del RHAMME.

5.2. del {E”
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5.3 JTHFIFS

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

JeAL 2SRRI REALR, il

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

.u=¢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 .

Bk, TSI, RS RAR, FROAR. SCARmmuable (RTASR), — 07557 R
SERFA, AR (LA F30) RSP (MR namedtuples, W RURMED). 51#muable
(RTASHY), FIFICE R RRA, R .

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',)

EAjt = 12345, 54321, 'hello!' j& LLAATELMIMIF: {6 12345,54321 fl 'hello! "' —E@T
e . WEREHA] DA

[>>> X, ¥, 2 = t }

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

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

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

PATR & — e B A 7 B

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

>>> print (basket) # show that duplicates have been removed
{'orange', 'banana', 'pear',K '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— EHRA ) Python LR 5 3¢ (B 1L typesmapping). 7 ML H AR 7wl BES WA A
CRIFATAE B “RIPARAL” . A [ T DA E i Bl (80P AT RS A, e DA bR 11, ]
PARAT AN AT AR A AFER AR S2 ] DAME N B AR — e A& A . B socdi ]
PAMESSSE; AR — A e E AR R Bl 3 AT R 28R G, MIRNRESE . SIRAREME M, b5
[ DA RBIRME . YA IR(E S append () Fl extend () &5y b7 S 512

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

FHLE) S R K A $RBUE. H del WDAMMERE(EN . FIEAER 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) ). K78 HUBEAAAERANE, 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 AT IEIRRT, 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 () pREUAT DA B A7 B2 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 . ATDASK I RAERR A L 741, RS reversed () B

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

w0 J w0 -

HAEWFIRINFSY, WTVAM sorted () eR%L, TEARMBIEFIIREERE 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 () MEHEFJEHINUT , TEHM® D75 411
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€ ZRPFAA R AT PASEAT 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 WIIESESim, or MMLEdRi. ik, A and not
B or CHT (A and (not B)) or C. HHAMZHAFHMA—FE, HALH T AN FTE SRR 2R

HE.

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

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

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

>>> non_null

'Trondheim’

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

5.8 FFHIFnE b2 BIAILL IR

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

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

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

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

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

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

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

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

R, 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, R A 2B LY 1 — AR EER, 25K TypeError 4.
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=R

iR Python flREdR 5, FRKUEARY, ZHiAE Python MR b s BMIAZE R ZR 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,

AN B R E SR H RS
RSB BE K

Python JEA i AP A-— AU, FERIAS SRR ) 52 H Sl (D

AN IR 8 ) i) — A~ e ot

XA AL

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

£3 ¢ OF

P2 A5 Python & SCRITE/A) I S04
__name__ A DAFREUBEHLA, (HDEAFER) .
DL i

HC R4 R IS 284 oy -

TERLR TR, dlid 4R i

BIan, FSCAG AL 2 AT 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

)

PUAE, HEA Python fifds, HPA NS AR :

[>>> import fibo

J

BEEAER L HAE £1bo HE SUHY B A BRI B 2 Hilnamespace 1 (3
TR )

152 [F Python 15 ) 3% o4 % 22 9]
B A AR £ibo BMMEIBEE . i FZARH A4 FRAR AT AT 1) HL v g e 45

>>> 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

AR  A] AT ) MR BOE S0 SRR TR A, LA import #5747 % — R i@ BB, 141
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 HiJjR)— MBI 42 R AL &

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) TFRIAR. REEFILT, AEXATI6E, XAy kg
AT MR LFR, TS E G L EE AR,

R, —BEIT, ARSI SA ~, PO, XTHELE LA EAI . A, 4
THERZHA G AP AT, XA EB .

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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ik

HTRIEBITRR, SRR 2T RS A— B, QRS TR N 2, R R s (U5
MRy, A importlib.reload (), Bl import importlib; importlib.
reload (modulename) ,

6.1.1 LIHABFXHITHER
AIPAH AR 72547 Python Ai:

[python fibo.py <arguments> }

RIERVERFRATBI LA RS, A AR —FE, (AR __name_ JR{EH "__main_ ". HHRILET
FIRBS R I E BT R -

‘if __name___ == "__main__": ]

import sys
fib (int (sys.argv[1]))

XA BERE B FHVERIAS, SLRERRVE— It AR, RN ey 24T S BB TS A HE
BIHER “main” SCHEATHS A 20817

$ python fibo.py 50
0112 358 13 21 34

LR A BB, IR AT

>>> import fibo
>>>

RH T A Bt—MERER T P 0, BOH T GER R AT E R A2 1T )

6.1.2 RRIETEBE

BN N spam PUBLEL), EREES LS B RAG XA N BB, XS 2 FREE sys.
builtin_module_names 4|, (IR KFKT], BRAALE sys.path A B H RPN ETERA N
spam.py B . sys.path @MXLEL BRI

o WA AT HBBTRAIIER B 5% (SRS & SCHFI I 24 /T H %) -
e PYTHONPATH (H %%, 5 shell 255 PATH fRTEE—FE ).
o MKHT B EAME (IR 3G — A site-packages Hik, Hi site BIHuALRE).,
WL AT S sys-path-init,

ik

FEFAFSHERI U E R G, “Ban AT H BB T AP HoR” AT S SR AR H % .
B, AP HEE IR H ORI BTSN B EUR R i

¥ItafL)S . Python Rl AMEER sys . path. BAFAER H ST ARMERETIER IR R . XERE
JAIAS BT AE A L SRANSRA IR L) 44 B SC1F, IR 222 1% H R L, AR . X — g —
AR, BRI R R IRA BN . IR AR
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6.1.3 “B4iZHy” Python X#

TP M AR, Python LI 4 AN ZZ A AE __pycache__ HgHr, X4 K module.
version.pyc, version %f g% LA TS, — %2 Python [l 45, 4, CPython [1) 3.3
KATHC, spam.py BUSRIFEIAS A7 __pycache_ /spam.cpython-33.pyc. XFans BiBlLEA R
Python MU 4 i3 A5 i] AFEAT

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

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

LA — 2/ N

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

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

6.2 FREEIR

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

>>> import sys
>>> sys.psl
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 () HEH

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', 'vars',
'zip']

64 8

BRI B A SRR " S Python BBk a4, 2SI — APy, BN, By A.B FIR4 N A
WAL B AR . ARG AR R] DALEA R £ A IO BE I 4 JR s e — (DY
RS thn] PALE NumPy 5 Pillow &5 SRV thA D H ORI o 2

(B BN GE— AL B & S S P B s R (Y7 AEE SRR Z CGER DAY R4k
Wl Bl cwav, .aiff, .au), WL, A TARRESCPHERZ IR, T2 Q@MZgEsr— 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 HIgHN, AREM T H¥%.

FEA _init__.py A BEAL Python A& ASCPEAY H T FE R AL (A filnamespace
package, 3 HIMTRGLOASHE) . BT DAY IE TR AN st ring £ 108 P I 4 H LA bk
IRB R, ERRRIONL T, _init__.py MARR—AE0HF, HERTIARGTE
R E  all SR, KRS PR .

AT AL S A BB, B

[import sound.effects.echo

BRI #; TR sound.effects.echo, ‘EMMAETHAEL 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 }

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

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

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

[from sound.effects.echo import echofilter J

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

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

W&, i/l from package import item i}, item R PAREAT TR (Bi74), WA EFE X
MR, RBERSEHMAFR. inport EA)E MM G E LT item;  AIRRAEE PE L, W
SE item JEAEH, FFEEuNE. AR item, NIffhA ImportError .

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

6.41 NBHREAN*

ffif] from sound.effects import * Wf&KAATAT KRR R ESELIF S AL IAE FHH,
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— B o I 2 R At B2 X K5] . import EAIME ARG WREH __init_ . py EE X
THIF __all_, izf7 from package import * B}, BT ARBIRLAINE. LR ERHRA
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 ALY :

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

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

TEVEE TR BB 32 B A 8 LA FRASEIT . 140, WARARYE sound/effects/__init__.py X
HFIERINT —4 reverse fR%, from sound.effects import * ¥ HS A echo fll surround X
DT, HAZRA reverse TR, PN ERAME LW reverse BRETIER:

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

MREEEN __all_, from sound.effects import * iEHh] R&HE4) sound.effects FJFT
H ARG A R Y4 250 B 2Rt sound. effects BT A (WBEIALZIZ T __init_ .
py FHAERIIAANS ), SRIEF S AR LR ZAFR. XEFEH __init_ .py & LR FR
(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 BIE AR Y a4 =0, FAFEAT from. . . import AT EA]
OFF sound.effects WHHENY T, (MEXT __all BRI,

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

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

6.4.2 HMSFA

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

sound.effects import echo,

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

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

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

6.4.3 ZHRPHIIE

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

XATIEREARAEH , AT AL P e

&
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BWASH

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

7.1 EEZMRIHERN

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

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

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

>>> year = 2016

>>> event = 'Referendum'

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

© TR str. format () HIAREEZ PRI ARURFRE (A1 ) SRAMCAS R o e i
ﬁﬂﬂg\%ﬁtﬁéﬂié@%fﬂﬁ‘éé\ {LER SN R S i N e O o S A TR A e S S5 W
AR BIT

>>> yes_votes = 42_572_654

>>> total_votes = 85_705_149

>>> percentage = yes_votes / total_votes

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

1 1 & Notice how the yes_votes 7 T 254& I H H A EGRIN T 15 X461 FR3TE T
percentage LA 100 &5, R 2 MULOFHE — N HE S (S A formatspec T fFER) .
o &Ja, WAIDAFARFER U R MG T AR AT R AL B, QUBHEATHERA R . PR ALE
FERFAATER IR 4G E S SE A THR 7S, X 28 v ARG A .
WAARFTFLZACHER s, AP R B B TR, ATDAM repr O B str () BRECE(ERRACH F4F
o
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str () ERFURPIMEAFIEME, repr O WA BSOE T ARSI EME (A0SR A S8BT il $h

1T syntaxError), XTA LR FI R RIS, str () R\E repr () MREIMME. —BH

%T, %? B Rl FHLELERI RO, X A eR A ) B I R AR . R A T RN [H] Y
A

NG IR

>>> 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'))"

J

string HHAF Template 28, Rt TIHEBION TR MOk, RRMM sx ST, I
FULEIEA TR, (EOR AR g B A SR BT B

711 BRXEFHFRFEHE

AL FAFER I (TR A ER) TEFAFHAINETSR £ 5 F, i {expression} Rk, it
Python Fk= M EAR I FAFER A«

A ULIIRR R TRy, SAERSAUSTE, TABAR A U R . RO pi i AB)INORUR =

fir:

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

TE T R, T B NFREE, RO TR

>>> 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 A ] DAFERS AL HiT 5. ' 1a' W ascii() , "!s' WH str (), "'r' WA 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'.

= VIR IT R T — D RE Y A FRIA AR . S5 Rk ORES R TE A
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>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

>>> print (f'Debugging {bugs=} {count=} {area=}")

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

HZH AUIELRKA AT % = WA E 25 R . A XX LRI TR, 75 A A 41X formatspec

DS

7.1.2 =778 format() A%
str.format () J¥ERIAHYEW T PR

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

PGS M2 NI FAF (FRR T BY) BB %184y str. format () IVARIN G, 35 iEeTR

GBS str. format () JNRHINRFITER) L E

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

eggs and spam

str.format () HIAF MM RETSHATIHE.

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

ML ESHMN KB T SR MERALA

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

The story of Bill, Manfred, and Georg.

J

WERARED TR AP AT, SR AR5 AR R T e, AN BHEAE. X IRAE T oS

B, FEMITRES 0 PR S .

UK

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: {0 1}; Sjoerd: {0[Sjoerd]:d}; '

Ce . 'Dcab: O[Dcab] :d}".format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XA DA table FHLAERR ** AR K7 SR AL

>>> 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

SWER vars () — R AR, BRFR M5 Brof e as & 7 il

>>> table = {k: str(v) for k, v in vars().items ()}

>>> message = " ".join([f'{k}: " + '"{' + k +'};"' for k in table.keys()])
>>> print (message.format (**table))

__name__: __main__; _ _doc__: None; _ package__: None; _ loader_ :

BABIT, ARV A — SRR 8 4 BB 5575

71. EERMBHHLERX
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>>> for x in range(l, 11):
print (' ' format (x, x*x, X*X*x))
1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

str.format () YT

FATERAR ALY FE AR IR W, formatstrings .

713 FAgtF R
TR T A S [l — AN IS Y 2R

>>> for x in range (1, 11):
print (repr (x) .rjust (2), repr(x*x).rjust(3), end='
# Note use of 'end'
print (repr (x*x*x) .rjust (4))

on previous line

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, A2 A2 S E i print O WA : ERELSEINRINZRK.)

FAFRX AR str.rjust () FEESELMIETSM, WA ETEFB P FEFRHT A5, [
FYEIEA str.ljust () Ml str.center () . XWHEARNG AMEMALE, FRE—NEFFEAFE, 0%
BAMFRFRERE, BENASENFAS, MEREARE; BARXM TS FEIMER, (HEs—F
R, AR SER T REAUER (R EMAERR AR, WRAMEH <. 1just (n) [:n] XFEMY]

Frf.)

F— IR str. 2 £111 (), STRERTF AT AR E, HERRBIE S

>>> '12'.z£fill (5)

'00012"

>>> '-3.14"'.z£fi11(7)
'-003.14"

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

58
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7.1.4 HXFFHBREBEXLTE

% IBFAF CRA) WA TP ep s ifl. 47E format & values (W format 2—AF45H3), M
format ) % B S RIAFRFOA values RN KE AN ICEARE K. WERIEE RO FATHEE. Fl:

>>> import math

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

old-string-formatting /N5 7744 5 2240 55 N A

7.2 EEXH

open () R [El—ANfile object , Fi R ESER— A X FSH: open (filename, mode,
encoding=None)

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

B NSRS H TR A USROG S D P AR T 45 H . mode YMEALSE "'

PRSI HBERENG w R HBEGA (WAL CHF2ET) "o FRITIFUIHB N g,

g/\é’ﬂ%{%%ﬁﬁj%ﬂﬂﬂiﬁﬂiﬁo "o+ FRFTIF TS . mode SEB MR, AW BRIA
ﬂ\:’ Tt

WHAEOLY, SCFRDA text mode TP, a2, WM SCIFH RS FAFER, X 2P A2 DA E 1Y)
encoding 51 . WRBLAHEE encoding , FINKRSGFEH KK (W open () ). KN UTF-8 2B
K BRI, BRARRAIEART EMH — DA RB 4, BB encoding="ut£-8" . iS5
T E—A> "o, AIRAH binary mode TH 30, —BERIBI I EHEZ LA bytes MIRER LG, £
BRI IT IR SO, ARARESRAE encoding .

AE AR N ORI, BRIATE - G4 € ATE5 AT (Unix 24 \n, Windows 2 \r\n) ¥ \n.
SRR N B ABERRT, BUAIE \n FE80 PG5 E 4R AT XA 3 5 6 1B e BdE R Se
zk%#ﬂéiﬁfffﬂ%ﬂ, {HERR JPEG B EXE & dhH Scrh P il . W, TEIEE SO, —&E
S kA

FEREBESCPEXT RN, el ) with KRBT UR02, TRRETR)G, SUHESIERCH], B MR 5w
wArAe wmiH, A with MIHAERY try-finally fURMBEfRAEG 2

>>> 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

WEREA B with X457, WNAH £.close () FKHISCH:, BIMPRERCCH: & H IR G YR

o

PWH £.write () B, R with X4, SR £.close (), BIRFIERRESE, W ** nEE
ok S f L write () WSEIEAE EEE AR

Wit with if4, SR £.close () RMISCHFR SR, FRREUNZSCIEXT G K.

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

AT ICRMB T BRE S BIE £ SR

f.read (size) AIMIFIEBOCCHFNES, EQER—LEYE, HRMFAREH GO, BEFTrsxig
(TEZHERIBEATR) o size RATEMEAESE. AW size T size R FET, BEHOFRBIREASCHRNE: 3C
PER/ANE WA IIAEIN, SR BLRE, size BULABERS, SBUTRIERZ size 77 (SCABIK) 2 size
AT (CHEREEL) . MEEASERE, £.read O BEIZEFRHEH (1),

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

f.readline () AU EEIUAITEOE FAFEPRBRBIATH (\n), RATESFEARMRATIFS BT,
SR ER G — AT A S WHATRT . XA AR M EE MG H% £. readline O RIS FHH, W
FORCLENR T IXMERE, S \n' FOR, AR R ML

N
>>> f.readline ()

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

>>> f.readline ()
T

MICHFAR R AT, W] DA OBPRM P B SO R« XFMRIERE R RO A, B, ELACRS

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

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

T A RIE GBI A 1T, FIPAM 1ist (£) 8¢ £.readlines (),
f.write (string) {8 string 11 IWEGAS:, IR B AT

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

BHAHARBBRI R, RN TS CORBE) SR (i)

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

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

18

£.otell () R[EIHEEL, 45 SCPEXTGAESCIF P I BT OLE, 2 I I ACSCPEIT AR 754K
PABSCABLTT B SO IR BT

f.seek (offset, whence) BJPAMRZAE SR RN B . @ S5 SR offser vTENE; S5 5 H
whence ZEUFEE . whence (Hh 0 I}, FRMSCHTFLITR, 1 Fm il L ui S a8, 2 ol Soik

RRMENZH . W whence i, FERA(E N 0, BV SCHEE LM A5 4
>>> f = open('workfile', 'rb+')

>>> f.write(b'012345678%abcdef")

16

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

5

>>> f.read(1l)

b'5!

>>> f.seek (-3, 2) # Go to the 3rd byte before the end
(BLFT0)

60 Chapter 7. i\ 5t



Python Tutorial, A {Thi4 3.12.4

(750
13
>>> f.read (1)
b'd!’

TESCASCA (BT AR b B TIFRSCHR) o, HAVFAN TSI 8% (1 seek (0, 2)
BRI KRR, ME—HRUW offset HAZREM £.tell ) HuREIN, 50, HAL offser (A2
AR E LHIFTH -

SUUERT A —BEAMY Tk, R EARAY isatty () Ml truncate () 4F; A RICIFRLI5E
AR AT ERES % .

7.2.2 {ER json (REFLHMLEIE

FAFHR A AR 2 105 A SO SO SCHE P e O SRR — 28, [0 read () 53R MR [ 747
M PR AEL: int O XEERYBREL, B2 1123 KR TR R IR B HBE 123, MR EARAE
IRESRAM T IAF IR BIR ISR, FEhPIITIAT R PSR RF S AERARH A k

Python Foi/F R AT IO EE A2 #5442 ISON (JavaScript Object Notation), T AN @ Lk I FHHFEE 4 B F1 I 1
A AN R FAR S BN S . PRUEPEREI Json ] AR 237 2 S5F9 1 Python 4, IF5 3L
WA INIER XA EFEFRN serializing. FRPEFAFHR TR B X EEEIEWFRA deserializing. ¥
f?ﬁﬂﬁt;l{fif??ﬂﬁtZlﬁJ o T ARG FAF 5 T DR AE SO s e v, Bl i ) 25 1 4 R iR 3

ik

JSON %=l # I T BUCR AR P B e . Rfp LR EXTE HRAGERE, WER S HRENA
.

Rt A7 B USR] 22 R X5 1 JSON “F AR R BE

>>> import json

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

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

dumps () PREGEH 2K, dump () , B RGN RFHME Next file . PG, WIER £ ZRtext file 5[5, W]
PAIXFRA :

[json.dump(x, f) }

RSN R, R £ REITIF. B binary file Sitext file X5 :

[x = json.load(f) J

il
JSON 3C {4 b 75 DA UTF-8 % i, 24 4T JF JSON 3T A — Arexr file T 3 5 W,

encoding="utf-8",

TR RT B P AL B AR AT DAL B AN 7, {HAE JSON H e SIRAT B sL ], D75 Akt 41 55
Json KBRS 6L 5 X L AR -

S0
pickle - BfFfLR
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5JSON AN[Fl, pickle j2&—Fh FuiF X5 7% Python MG HEFT AL . R, “B>h Python FIThefy, A
REM T 5 MG F w50 MR . BOAREI T e A LA AR R B2 b 7B
BB R DB Y, X2 AR URRY pickle s i PASRATAE R AXHS o
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WANGHREE, ARG ARBARE RS PR T, WixE 2F 2l — R
/

I, AHRELAK
ZBD) WA RPN B ERAERA F

R AT (

8.1 iBEHEIR

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

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

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 ) s R T IR ATERTR , SRATI U AT BRI A B . AT N B ) BEHRAR R 38, A
~%%ﬁ??§ﬁ%iﬁﬁﬁﬁ%%?éﬂﬁﬁﬁﬁmm%%ﬁcﬁ%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 —&B > PATE R . FR/R B Y 3 % K AUKIK 2 © ZeroDivisionError, NameError il
TypeError. {FRFHRRYTHM TR LA M NESSEINAIR. X TIraNE RS S, Exf
Tﬁ?%ﬁ(ﬂ@ﬁﬁﬂﬂﬁ*ﬁiﬂﬂﬁt (BRI FIERA ) o AriER AR W ERIPRRAT (SRR X
) o

AT HAR TR R YR R a2, a5 As IR, DOPHE R .

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

bltin-exceptions 1| H} T N B 5 S H S 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 (fiif] Control-C BfE ARG R HAMRIE); 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 IERR TAE R R
o B, BT ry 74 (try il except FEEFZIENN (24T) E4).
o WA RSN, Wkt excepr 78], try iBAHMATIERE.

C WBAEIT ey PRINSCE TSR, BT B FA A, WSRO except X
BT IRHE NS RATICNS, LT excepr 741, SRIRHEE] uylexcept T2 IFALEATT
CHUREAESH S evcept 4 IREH SRR, W SHAEBEINERN oy AT R
HHRPIIE, WL AR E AIFPHEILI L RN
try AT A except F 8 FA RIS HASEA IR, (L U IR AT . A
SR SIS A iy 54 R PE RS0 TR AR — ry i LRI o (5205 . except 7
T DR S TR S E S S5t BT

. except (RuntimeError, TypeError, NameError):
pass

—/> except FhJH Y SEVCHCHY S8 R % AR B SEOT O AT IR A AR S0 (RS SR A RT RA -~
F IHIRAFEH except F &) AL VERCHELIAYSLH]) o BN, FrE i ARSHREHAATED 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 8] (T (8 except BFERHT), Wi B, B, B - Hlffk 755 —A-VLhd
H{ except F 4] .

RAESFER, BWREAXPYE, BRE 24, 20FESEH, AASEIWRBL T SR s,
except T &) M RESTER W A ARG IEE — MR XN R HE R R Lf, RLpEEas 1
FESH args @M. AT HERL, WERBERNE LT _str__ () RITEHIAESHIM 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 = €ggs

RAPLFHER __str_ O fih S8dT BN ZA I BB ) (detail’).

BaseException @i F LB B —F2, Exception , BT IEEm R HIEL. A2
Exception R FHEE AP, FENIHRIE AR %4 1k B8R sys . exit ()
BlRH) SystemExit , DAY HEH P MR)FNG| &) KeyboardInterrupt .

Exception A AW AAEERECAT, fisk JLF) —Wl. 2800, e, Rl ge R AR BIRA 14T Bk
PR SR R, I ARVHEM SN SRR LR T 2.

A Exception i WAKEAURAT ENSGCRH , RIFEHRE (v 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 B A LN else T 41, % T AWML, BUMBAEFTA except T 612 5. BidH
T try F OEAT| KA ERATRA . Bl

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

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

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

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

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

FEHAL PR AN S A BAE ry T & LR BRI R RS ALTAE oy Fer A (RARRER)
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 AT . X NSHLIUR RE LB HE%E (JREH BaseException
%K, Bl Exception B TH). WRMEHERERWA, Kl B SH 8 pR Hok RS pile -

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

R AR HIRr R A il & T 5w, EIERTTRAL R R, W PT DARE A TR SR raise i) 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 RAEHR T8 KA except O, EXFSHHABE SHEHMEIE L, FafEEsiReE
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—NRENEEGER, raise ifFMAW DR from 14

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

et sy, X ARA M. Bl

>>> def func():
raise ConnectionError

>>> try:

func ()
except ConnectionError as exc:
raise RuntimeError ('Failed to open database') from exc

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

ConnectionError

The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Failed to open database

BEAVHM from None FikFEH A 3tk

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

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

SEH AL I bltin-exceptions.,
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8.6 AFEEXERE

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

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

REBSEMAHELA “Brror” Z5R, RUbRHERH a4 .
VFEARERIEGE U HE R, DAREATE S ek Bot nl g BLAY B 2 .

8.7 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 FAPNEIMA THA T, WEA except THIMANBIZFH . WERZRE A
except T4, 7E finally FRATIR SBEBILA .

* except B else FAPATIARML A FH . [FEE, ZFHSTE finally FRPITZ EBEHT
fiph % o
o QI finally FAJH A break, continue B return iE4], FEFASHEDTI K.

o WRIAT try 15HFIEET) break,. continue B return {54, N finally FAIFEPAT break.
continue B{ return IEA]Z BIHT .

o {15 finally FHJHEE return B4, NWEREMER A finally FAIMHEA return iEA)TIR
FHE, TMAERE try FH return iEA] IR FIEH .

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 THIANAEBPIAFAFERMIFR AL A 1 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 SIOINAIZ, BOREE (TR DA—HHE3] %o 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 PeFM HAL PR A7 SRR B S8 . 6 NI B 1
H R T MBI TR AL, A exceptr TAIERMAIFHREUT AR FH, MLk A
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
SR R REG.  TiA Y, S2#4—4 add_note (note) Jrikfid—ff, IR
VI 8 I RS 2 R I 0 2 5 R 0 R0 60 5 B 0 AT EE 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
>>>
72 Chapter 8. §gizf1R5E




CHAPTER 9

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

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

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

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

9.1 ZIFR

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

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

TR, AL TR

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

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

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

a4 S REAEA R I 2 U, HATA AR L A 8. BRI a4 25 [0 )2 1 Python i REAS /5 vt
QI AGEA S PIMBR . B 42 Ry a2 23 (A FE SO E SO R s Gl , BRI a4 25 [ L S 5y
SRR SRIE o AIA SRS BRI, el AR DUZ R AT HTE A2 __main_ AEHH
M—a, BIA HOME R4 2SE. NEAFRER EEAERESE, flbuiltins .

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

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

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

o« RNEERE, WA, H BRI TR

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

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

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

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

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

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

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

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

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

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

def do_global() :
global spam
spam = "global spam"

spam = "test spam"

do_local ()

print ("After local assignment:", spam)
do_nonlocal ()

print ("After nonlocal assignment:", spam)
do_global ()

print ("After global assignment:", spam)

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

A BIAR A e

After local assignment: test spam

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

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

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

9.3.1 XENFEE

s fR AR E SOE AT -

class ClassName:
<statement-1>

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

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

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

9.3.2 Class &

ESUE S ESTUTLE S (C e IR PR

b 31 A Python P RTAT JE ARG | BT I FOARHETETA: obJ . name. 7RG JE 144 PR HE G 1 i
WAAET R A SRR S8 L, GRIGE SR AR
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,, PR RT DA S B SR B ok MyClass .1 fifH. _ doc_ W2—aE»m@h:, Bk b iy
BRI R "A simple example class",

Ry = R AER R YE . AT DATE ST G A & 1R % 20— AN SE B AN S 80P R 2891 R 1
(B B 2) -

[x = MyClass () }

BIEZRIAHT 500 T U R AL 25 ey il & %o
LRI ( TR S SN SR . 152 B B @A X 5 S BRI R E P IR S &
Tl . HIE—ARTRES @ N4 __init_ () WRFRTYE, stk
def _ init_ (self):
self.data = []

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

[x = MyClass () }

MR, _init_ () HESRAE -SSHHTEBE SR RE . EXMIER T, RALAIRSLEbiE BT
WS ECEAERY _ 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

e B XS T Smalltalk HHg “SEBIASER", PAK C++ PRy “Bdlili R BAREIEATESN]; B m
AR AR, ENTRAE S RO 77 . 28R UG, WPR x 2 BT A#K) MyClass BYSEH, MIPATR
ARARFFTENELME 16, HAPRBREATIAE(E B

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

print (x.counter)
del x.counter

RSBl @IS R ik B CANET” MR KL

SIS G RO B AP T TR A28 AR e L, — AP T 2 R R JE R e LT H
SRR 7. RITERRAT R B, . £ AR ESIH, BHA MyClass. £ 2%k, Mx. i
ANRFH, B MyClass. i ANEwfl. (HE x. £ 5§ MyClass. £ AR —NIFH - B2 ik &,
K2 RFOT S

9.3.4 AR
S, AR IR S BV

[x.f() }

fE MyClass /RBlH, KRR FIF4FH 'hello world'. {HZE, HYEHNEUHIEIEA: x. £ 2—1
FrERGL, En AR R UG TR . i an:

xf = x.f
while True:

print (xf())

WEHSE4TH hello world, EFNSEH.

B IEPIRH N R S R A AT RATREEEEERE £ O WRBvE GEE 734, HLEm
P x. £ 0 WERAWSE. INSERETHAF? 4— A WS HH R BAEA AL TS E 1 ol
WA i Python 5 7E 5| K A - RIMES AL br EBCA B .

Sebr b, RATREC 205 8 VAR INRMIRIIRZ AAE T S BI R A N R B S — SR AE
AT REIF, T = £ O HSSRAYST MyClass. £(x) . M2, JHH—ANEAE n ASE00 07 FEH
BFRAHE SRR RE, NS NITEIRIBIG G, (CEAE S .

B2, JrEAEfEdr s . DB R I | I, FRRIRSLBIFTRER. a4
RS — BT B GRS B, A8 ) SE X R AN bR KO G 5 | R BT 6o — I &
NN SRINEIANZITIER G, FET RO RMSESN R E— NS ESI%R, HFEAX
ASHS LN AR R 1) RSO 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

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

class Dog:

tricks = [] # mistaken use of a class variable

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

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

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

>>> e = Dog('Buddy')

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

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

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

['roll over', 'play dead']

TERA R BT R il ) S )28 o

class Dog:

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

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

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

>>> e = Dog('Buddy')

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

>>> d.tricks
['roll over']
>>> e.tricks
['"play dead']
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9.4 #h3FTifteA

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

>>> class Warehouse:

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

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

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

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

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

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

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

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

BUE £, g F1 h & C RAGFE 0 B 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>

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

[class DerivedClassName (modname.BaseClassName) :

)

TRA 258 U PAT IR 5 LA ] . USSR, RS WHC . s B Sk i @ 51 1 -
WG KB R T IRAT], BRI PHITAER. RESEAR S WIRA B HALEAZE, W
FOUPRERl 5 VT B H
IRAE R LB A LM F5k 2 Ab: DerivedClassName () IR — AL, k5| R
PAR AT RN AIZEN, W DB R R MRS B 0] R &R, R A T AR5
7735 | HRAERL.
IRA R RE S TS AW YA TR EAE R AR G ) HL Al YA R A RRR AR, I AR v
VR R R —J 2 g R o — i, T RE SRR LR A R % R IR A b L . (X
C++ 7 e/« Python H T A 1) 455 bR LR E virtual k)
TEIRAE R 5 S b L nT AR Ly J i A i Bt B e [R] 42 1 B 280k . A — oy ST DATRT B R L
R K B BaseClassName . .methodname (self, arguments) ., &IN5 sk
iﬁﬁi%)ﬁfﬁ M. GBEHEENCY I EETYE 2 RVEREF A BaseClassName {44 FREET A1 5w {5 F 1
F
Python £ /™ P4 B SR EICRT 4 FH T4k AL -
o ffi il isinstance() R E — P L HI ) LK Al isinstance (obj, int) LS FE obj.
_ class__ N int 8{FEANIRE B int BZRESH True,
o ffiff] issubclass () REELEMLEK K FR: issubclass (bool, int) A True, [KH bool &
int 72, HE, issubclass (float, int) N False, AN float A2 int T2,

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

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

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

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

ENSTPREIT A LB, PR 2 BRI LS Bon i — A BOE 2 288 Bk (B2 —1
R 2 AR RE R TUT ) . B, BTA SRR AR K H object, LT HARKAY
HOLARGEHE T— 2 LA ERYBRAR AT VA ] object i THAPRIEIA ST —K AL, SISHES N —
MRk T SRR R LEAL, IREEEDRITTE RN EZARIUT, HIHEA Egk—Kk, AR
Rt (BI— 2R AR T 2L 2 i H AR RSB IY ) . BT H 2, LRt A A 2 &
AR ATEE BTy RSO AT RE. BT EEZ 40T, 11524 python_2.3_mro.

9.6 HR/EE

IR — IR A SEBIASRAE Python HIFAFAE. {Hig, K%L Python fURLHEE
TR A A FRIZAFR (GBI _spam) WIZHR4Y1ER APLIIEAG TR LI E & REL.
TIEBURRIRIN ) o XA — N SEBANY, n] A G ad R R LA S

H AT T 2L B R A R 3 5 (ANt 6o 2% B 5 12 B B Rl 28 ), TR BUAFAE R Bt b
LA R SZHRE, o 84k . AEMIIEACN __spam IFRIEAF (ZA PN FRIZ, 221
JEH T RILR) W SRRk _classname__spam, HH classname 2B 1T AT RIZ M 24 7
RAFR. XFE G AL BRI ANENE, HBE e E Nt ST .

B
FAA ARV UL T A SRR R B o

AR EA B TAE T REGIRMABIAEN T 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)

LT 9 7 1 B #E MappingSubclass 5| A T —A4~ __update FRIEAFIE O T A 25 45,
HE & 1E Mapping K H i F ¥4 _Mapping__update i ¥ MappingSubclass 2 14 5 i
_MappingSubclass__update,

R, WA BT EEE N TR R AN 2 s D R BSOS A ) AE AT RS T RERY . X TE
PR O T RS WA, e+ .
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HHERELIRLG exec () B eval () BRSNS AR H BB A MAIELEI 2 XELTF global
AR, PR G Rl s SR AR T[] s 28 3 2 5 A g i3 ) AR RS . [)RE Y BR i 38 T getattr (),
setattr () fldelattr (), PARKFT __dict_ WEEESIH.

9.7 Z:ImikxBA

A AT Pascal “record” a5 C “struct” FEHEIEALRARA IR, Rf—LL30 24 PRI B 0T 07— .
FPx— B AR AR 2 dataclasses:

from dataclasses import dataclass

@dataclass

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

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

'computer lab'

>>> john.salary

1000

J

— BB 4 i S R SR 24 Y Python ARSI AT DA S f A — B T % 400 JE 2L ) D7 ik i 24
R BN, ARARAT — IR SR R AAS SAC LR B s, AR VT DAE AN read O F
readline () J5{ARAMEM T SAR G ORISR 2L, HAFHAE IS LA

LHITTEN G B A BN m.__self FURWH m () FIEMEHIXFER, Mim.__func_ @i %ITA
JITRS R ) BRSOR 52

9.8 ENIF

FIHRCA L, STREC 2R R RZHA SR RE 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='")

XA ) KRR T AT O . AR 0 R I 45 Python BUCH— A3 — 18Ik FERIG,
for IBRISTERMMNG LI iter () o RRBGRE—EX T __next__ () HEMERINSR,
VBB AR, YL E RN, _ next_ () ¥8| %k StopIteration TR ML E
for fEFF. VRAIDAE next () IWEBRECKTHM __next__ () ¥ XAMBITER T EMBET:

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

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

lal

>>> next (it)

(T
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lbl

>>> next (it)

ICI

>>> next (it)

Traceback (most recent call last):

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

next (1it)

StopIteration

(% L 50)

TR T EAB S ARG, ST DARRFAH AR R IR BT A T . X __iter_ () H¥EH
TR BN __next_ () HEMMSG. MRKREE N T _next_ (), 4 _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 StopIteration
self.index = self.index - 1
return self.data[self.index]

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

(/B BN TR= R

9.9 HpizE

ARG e T RIEE SR ] S KA TR BRI SIS T HRER R 4L,

(EESRESNE SR

P vield B4, FRAEAE A LT next () B, BAM EREIFRMERZ HAT (BaioE

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

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

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

Q O H Hh o

9.9. A RigE
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] DA A B AR Ok 52 AT AT B 6 E#ﬂuﬁmm~%ﬁﬁﬁwﬁ%%%%ﬁ%%%&o@iﬁ%%%&
FEONEE, WhESESAE __iter_ () Al _next_ () Ik,

%*’l‘?&&%‘f&ﬁ?%iﬁﬁE‘%ﬂﬁLﬁﬂ(uthUuﬂH%ZIEﬂEzﬁﬁéﬁ XTI R B LU self.
index Ml self.data XMPSLHIAE R 2 5 S H i1 -

B 72 A S RIE T RN T RIS, AR A 45N, Eflid& AEh5% stopIteration. XK}
g EAE ik, MRAER NSRS R T H RS A .

9.10 AR 2ERER

HELef B LR AR AT DAE R Y R s RS, B TR e T 3, (BANE AR S AR T 455 -
AN FE AT T A2 AR S RIS 22 R R S A DL o A ISRk U L 5 BE A 26 it B K0
HACAR R, A AR ) St S S 548 AT

ANGE

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

285

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

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

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

260

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

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

[Vf" Vl" VOV, ’gV]

gx
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FRAEEERITT

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

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

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

—EEH ] import os A from os import * . Xl AN open () BREH os.open ()
B, A BT RN [

WELR) dir () #l help () RETMER AR TH, HTAAPRBELE, W os:

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

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

>>> import shutil

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

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

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

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

10.3 HTSH

— B TE A R A B Ay ST 8 XLBHOAINFIE AL sys B argy JEIEH . 281K
Bi, EEATESR T demo . py X

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

PATR2AE 247217 python demo.py one two three fiithyZ5R:

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

argparse BLERFEMHL T M IRABLHIRAE B Ay S4TSR AU AT SR A2 A3k 4, Il
priz e ST VAN DR €

import argparse

parser = argparse.ArgumentParser (

prog='top',

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

args = parser.parse_args()
print (args)

J

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

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

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

S LA B T VR BT sys . exit () .
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10.5 FHFEREA A

re *ﬁﬁ%ﬂ%ﬁ??@%&iﬁ%&ﬁﬂﬂ%ﬁﬁiﬁo XTI IR VL AIRAE, IR FRaAAR BEf i, ot
R 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'

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

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

10.6 =

math BHRFE P T s T2 C PR B 51

>>> import math

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

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

random BB Gt T HEATREHLIERE ) T A

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics BHUTHAELIREAGIHEE: (OE, Bk, hE%)

>>> 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 Ti H <https://scipy.org> A 12 HABAE T E0E 15 .
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10.7 B ExM1ji0]

B VL] 115 ) T PRI AL R B R il . R AR R B urllib. request i A URL £
FHE, VAR smtplib T AR iRt

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

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

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

>>> import smtplib

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

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

Beware the Ides of March.
mn H)

>>> server.quit ()

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

10.8 HEAFOEE]

datetime FBEBRFZML T DA BRI 2R 07 SCHRAE HUWAIN RIS . SRR SCHs HMIAIIN R 5k, (HSEBLY
A RO A BRI OA I T A AR A o BRI SR T BRI D PR X R

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

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("$m-8d-%y. %d %b %Y is a %A on the %d day of %B.")

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

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

>>> age = now - birthday

>>> age.days

14368

10.9 #YiEELE

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

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

41

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

37

(Cawy
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(750
>>> zlib.decompress (t)
b'witch which has which witches wrist watch'
>>> zlib.crc32(s)
226805979

10.10 PHEENE

— 46 Python F % T Mt [R]— )RR R AN [] R ARG R BE = A T MR IR 2% R . Python $2{IL T —Fhm] DAST R
[ 253k 2 v g i o T L

Bilgn, JuHEEMIFEIIGEME ARG AR ST RE W B 5| f1. timeit bk n] DAY RLEIBITRL
5 E WAL P

>>> 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 WPRAIRER AN, profile fl pstats BIBERAL T HIFAER KA AL H R B E] %
ST T A

10.11 FREEH

T e R ) —Fh 7 iR AT A R O A BB S, HAETF A R 2w ia A 7k 2e il il
doctest BLHURAL AT R, T HMAEI BIEAR e SOR A7 5 H i A B9t IR il 106
SRTE 1 B CSE R BT U1 RS G 2 SOR A7 Hs— R e Xl ) ) PSR R R S ISR, I HUE i
doctest B PR PREF RS SCR A EL S

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 FHNE doctest BEHUIRKED TR, (HE FLVFAE— I BRARIK SO b S o8 4o i 1 il 4

import unittest
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 A ith” RPEG . @i H AL S A AN K I BE ] AR SF B 31X — . I :

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

BEHRA AR, BT B T AL B XML,

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

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

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

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

VI35 AR

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

90

Chapter 10. #RAERERE T


https://datatracker.ietf.org/doc/html/rfc2822.html

cHAPTER 11

PRAERER T —F ZERSy

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

11.1 (L5t

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

>>> import reprlib
>>> reprlib.repr (set ('supercalifragilisticexpialidocious'))
"{lal, 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',
'yvellow'], 'blue']l]]

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

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

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

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))
The wrap () method is just like 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 FEHAL PSR E M SR A ECA% X Tocale BEHLY format BRI & —> grouping JE 4, ]
AR A A 4 IR A R R

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

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

>>> locale.format_string("3d", x, grouping=True)

'1,234,567"

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

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

11.2 &R

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

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

>>> from string import Template

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

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

URAE P IO B T SRR RAR PR G RATIO(E, B4 substitute () J{AKHLH KeyError. X
THECEE BT, PR P B A T RE R A e R, U BT safe_substitute () JiAH
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 ¥ 72T LA & L BafT. Blan, AT REE AR E a4 26E, RN T a5
I HL BRI A A

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

delimiter = '%'
>>> fmt = input ('Enter rename style (%d-date %$n-segnum $f-format) : ")
Enter rename style (%d-date %n—-seqnum %$f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime ('3d%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
N THEAREH zipfile *%EQE’J FEOUR , Q] BR i B — A~ ZIP SCIF IE A 315 B . Pack RS "H" Al
nI A BB AR A AT 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:startt+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 RIS T R threading BRAMTIE S G175, HAR W AT R 4EHETT:

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 2Pk e, M E PR 2SR ) F5 2 4 s R ik, threading 45
PR T AR B EGE, GIRSARESL B ROERAGSE.

S TR, (RN B R I IA S 5SS BUAO 1A LI, ST 45
VA TR VR R G )RR, SRR queve BIHU BALARHERR F HAD R
K. R F O Queue XPGUMTTARIIEAAIA, 45 Tk, WHHE, wali.

11.5 HFRIER

logging BEHURHLIIRETF & H ARG HEIL KRS MM, HEH BT SCfhs

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
X2 A DA i

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

BRAHOLT . informational A1 debugging JH BRI, it S AR BURRIEST DRI oAt iyt B0 0 15K
SECR B THRE, Bk, BHT o HTTP fiedsat . Brndid i nl VAR SE e Zos A [l i) % £h

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

F_% FYEn] AR Python LR, tnl AN FECE SOOI, DASE B E CH 50 sk Jo B ey A
T

11.6 555|MH

Python 2 F SEAT NAFE B (X RZHON G AT 51 T EOT  garbage collection KiFEREAGI) o 24
FAMR e — A5 PR BRJE A A SRR T 5 H A A7

W5 2O R BB R AR Y, (R R R AT X A S AN R B G IR BR B AT AR,
BREFEAR A2 S HOR A S . weakre £ ATHUR AL T H W DUR LA H S | 1L REFR X 42 .
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:/python312/1lib/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 BAHURML Y —Fh array XR, ERMUTIIE, HHEAEAHIEM S Bds BArfis s . T

T BT 2R T — AN AP DU ToAE 5 B B GRZURS ") AU e, A2 % #L Python int
XEGINEBOR A2 H 16 575

>>> from array import array

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

26932

>>> afl:3]

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

collections BIHEEMUL T —Ff deque XI5, BRMLITHNE, (HAZesm i AT H 0 3 B e R im 78 H )
ERAYE RS . AT G TS BB SR EE A S 2R

>>> from collections import deque

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

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

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

R HISIREBASL , Al e iRt T HAL TR, BI40 bisect BIRAA M TIRIEA PR RAL:

>>> 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 BHERIE T ET F IS ZAR LI R L. R/AMERI A H BRI AES . XX THEER)
) f5e/ NGRS s AT 5 B R 1 B R i A A
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>>> from heapqg import heapify, heappop, heappush

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

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

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

11.8 +#HlFRIEH

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

o Wb 55 7RI HCAth 5 R A - B R

. TR,

o AP 5 LA DAY R VAR B A R

o BESARUNELE, 5

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

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

>>> from decimal import *

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

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

0.73

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

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

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

>>> 1.00 % 0.10

0.09999999999999995

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

True

>> 0.1 + 0.7 + 0.2 + 0.2 +0.2 +0.2+ 0.2+ 0.2+ 0.2+ 0.1 ==1.0
False

decimal BibRFEHL IR 20 R IEHE:

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

EHIREFE

12.1 ik

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

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

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

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

12.2 SIBEMIME

AT QUEAVE B IR venv, veny P LIE TN & I )i (% Python iR A (Bl —-version
BEAREHIAS ) B0, ] python3. 12 PATANRF& 2% 3.12 L,

ORI, WHHE SCEER H R, HAF venv B MIAGE AT H SREAE:

[python -m venv tutorial-env }

XA tutorial-env Hg, WREANIAERTE, FHAEHHBIHE S Python AR &R A& M H;
PEERIbIE

HESUEREER) 3 M H SR AL B2 . venve SXANARRIEH 2212 H SRAEVRAY 23 ORIFRRURK, A I 28 5 75 2E%6F
JitE H ST MERE I — A PR . EARRERS 1R SR T BB SRR . env BREEASRE SO R AR5

R RIS, A AEE .
JE Windows |, i247:

[tutorialfenv\Scripts\activate J

FE£ Unix B MacOS |-, &f7:
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[source tutorial-env/bin/activate J

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

T R RIS M AR AR BT A 2o O ER R AT, AR RARIEAE M A (X FE BRSSO E A python iy
2B TR E R R E Python BiUAS . fil4n -
$ 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

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

pip AL T4 Vinstall”, "uninstall”, "freeze” 2545, ({7 installing-index 355 L& F 525 ) pip XY .)
] DAIE A 5 5 A ) 24 FROR 225 BB AR 1) -

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

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

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

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

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

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

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

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

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

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

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

Author-email: me@kennethreitz.com

License: Apache 2.0

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

python -m pip list ¥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 —ANRLUKWE ZH G £, HHEKHE S python -m pip
install FIEERAEN. — N LA 28 R B IS FAE requirement s. txt SCHFH:

(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 AR T VE R B AR P 1 — /44t 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 AHEZHILEI . 7K pip KI5EE ORI & Y installing-index $8F. M1RE T — NI A 2B 4F
HAE Python Package Index H1Hf, &[5 Python packaging user guide.
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cHAPTER 13

BT 7

58 AR ] RE S 153 ST 6 1) Python ({480 - SERZ AT IV 1] Python SR ARG SE PRI, AR %
RMPEL TR %7

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

PRI 2B — R AT, FEh ROt T AR AP A R BRI 2 B (TR ) S5 ¢
Bho ARt Python 7 A HUELEE +F % FEANACRD o X LEREHLR] PASE MG AL Unix BjAE, lid HTTP 2L
B, A SEERLE, BETar AT IR, R AR DA S 2 AL 55 o T SSARTEES B R AR T A R
Lenl RS RE .

* installing-index f#fE T /B 4 %55 i HAth Python % 3 4 5 AR He .

* reference-index: Python fIEIARITE LR TEANMERE. A Pse FR S, (HAENIRF A B e s
FRA .

B Z Python B
* https://www.python.org: Python 2. B A SCRYFIHE ) 4 K Python AH 3¢ W 5T ) £4% «
* https://docs.python.org : {5\ Python ) SCRY .

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

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

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

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

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

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

! “Cheese Shop” J2 Monty Python ffj— /MR : — (B K 2| WA RIE , (FICIS AL BEbRhmg , 5 SUEB UL IcA B2 .
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cHAPTER 14

R EAgIEMmE £

HLURRAS T Python f R SCRF g 48 24 Wil AT AN 4% D S0 5%, 2840l Korn shell A1 GNU Bash shell (1))
fig. X TIREMH T GNU Readline S8, — SR Ahdnia =N e . XANEAE H OISO, 7EX
HIRATAEL U T .

14.1 Tab #p&F4IEHE

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

14.2 AR EAFRRNERR

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

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

FREAR: SRR

FF A BHETTSALRE (2 DA RO 2 (k) /9 NECRFORI . BN, TR/ 0. 625 BN 6/10 +
2/100 +5/1000, i [ A 3Ef/INEL 0. 101 F(ED 1/2 +0/4 + 1/8. XA/ NS A MFEIE, M1
PBIHETH—AF T O 10 B/NEOE R, Ties NS s S50k 2 #/MIoE

ANSERZ, REB 2B NS REAG B 2 o — bl M. XS EHERZ RGO, AR+
HEHPE R H AR A 0 SO A T B L

AR P AT H A 5 — 2. B 13 o IRATATLARGE) EAE -6 i — AT e
(03 )

o, A,

[0.33 }

o, AT,

[0.333 }

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

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

[0.000llOOl100110011001lOOllOOllOOl10011001100110011... J

AT —ALEAE TR, ARF L BES S — AU, R, FE4 RARF LA L, 17 s B0E8 HRE I Bl
it R NGRS, RPN B T4 8 AT ET 53 i Fn, A REINEIR R 2 K . FE 1/10 53X
AME T, AR R A BE 3602879701896397 / 2 ** 55 . PAREAT 1/10 , {HIF AR 1/10,

A TR 2R 7 R 2 BN P S ROREI XA 22T IA7AE . Python W AT BT A AL 76 i) — kil

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

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

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

g, B A S5 R E LRI Gt 1/10 FORSHRME, SERRBFR(E R 2 Bz 110 it AL F£R i
G i1

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

167 2 ., Python #7575 I 4 1K repr O BRI LA 1T S MO0k Bk, B 0.
10000000000000001, M Python 3.1 F44, Python (YEKRZH AL ) IALREW X R R P i
ST FE R P 0.1

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

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

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

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

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

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

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

>> 0.1 + 0.1 + 0.1 == 0.3
False

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

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

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

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

g, WA PAMEA] round () ERECRKBEOH LT IARE :

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

T HEHNE RGBS A SRR NEIFRTE O A K70.17 B FIRE AR R FOR PR — 17 T SRS
A . 1527 Examples of Floating Point Problems FREUE! X — 75 0 AL ] S 7e S2 B & Fh s
VL WBORESE N . AT The Perils of Floating Point fXUILAL ILEEA LA T 5 SN 4.

IEWRfE SO S RIT , MBI TC R A 5. (R B AR FHH IR 8 ! Python i
MIBFH RS SR IE RGBSR AR IR, AR Z Bl ds B MU TR R 2%+53 B (A&
PR T ADBEMSRAL L, DX RZBAL SR C 208, (EARR ST 2CE e e H kAR, HaR
PP RIS RE 2 BRI 8 AR R .
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ARSI SUR SEAFAE , (X T REZHOE RTS8 MR UL, R T R i & R R 45 51
EN NIRRT R EE R TS ER AR L5 R, str () Bl E R, X TERERESTSE
formatstrings H' str. format () JERMEEIEIARLT.

T RS T O ORI 35, 2R decimal Bibe, ZAHLSIEL Tl A SN AR
5230 A3 Elio o i e <

F— MBI Z Bl fractions BIHRHESRE, MBS T AT A EARZE (LA PA
KR 1/3 SREIEE) .

WARARE TR IS SR EBE PR 24024 T fift—F NumPy 4D Je By SciPy 1l H A ik i) i/r 2 HAb A=
FitizB . 2 <https:/scipy.org>,

Python i 2 fit 7 — L8 TR W REAEAR #h 5% RELHNTE — N7 s EOVORS B (EL 0 A B0 00 T b i . il 4n
float.as_integer_ratio () FIESKF SEET R N— 050

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

HI T XA FC LRSI, & AT DARIT R Te 451 2 S 4

>>> x == 3537115888337719 / 1125899906842624
True

J

float.hex () FESPATNHER] (DA 16 J3E%l) kIR A8, RIS AR FAEARI) T B AR
i E:

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

RO B 7N T 7 T R R SRR T bt i o S R

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

TR R, EETEEARBRA (FETK) K Python RAEE(E, PAKT SCHFAHIEK
XM EAE S (B4 Java A1 C99) Az i

AN MM THZ sum O SR EREGEHT ISR AR AR EER 2% . B SAERE A B ST
AR IR iy m ) 8 A D TR FRAAPRS BE . X P ASE BB PR KR ARSI BE , (R IR AN 2R R B REAZ 521
RARIHENRRE:

>> 0.1+ 0.2 + 0.2 +0.12 +0.2+0.2+ 0.2+ 0.2+ 0.2+ 0.1 ==1.0
False

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

True

math. fsum () EPE— B HSAEBUEGRINE] BAHMER RHEIREE < E L0807 A4 R HdT—k
A WERBEL sum () 18ELEKEH AL BN SEUR L BT EHE R D g5 h G Sk
FEHf:

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,
C. -143401161400469.7, 266262841.31058735, -0.003244936839808227]
>>> float (sum(map (Fraction, arr))) # Exact summation with single rounding

8.042173697819788e-13

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

8.042173697819788e-13

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

8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:
total += x # Multiple roundings in standard precision

(T30
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(B L)

>>> total # Straight addition has no correct digits!
-0.0051575902860057365

15.1 RRMHEIR

A/NIRFFEANERE 0. 17 AT, HUEIA T DAZERESR A X IS LI AR B AT . BUE AP 2 EL R A
A T R R

R AR IRRE (SRR ZH) b hl/INEOTETE A k) (DA 2 B TR REifRomix—
PO R R X2 A4 Python (8 Perl, C. C++. Java, Fortran DAL HALIET) ZHA
2 AR BT R BORE B R R RUE Y 32 2

HAASXHRE? 1710 J2 Toik ) il NBORS B 3R B . 30 2000 4F5E, JLF-Fr A HLas#i i1 IEEE 754
TR RGE AR, LT BT RS G #R R Python F RIS TEEE 754 binary64 ” XUREE” .
IEEE 754 binary6d {E {5 53 (AF1E, PIBAER AR TTRAL SRR 0.1 Fedfe oy VA J/2#+N JEA g 2o
M EGIL /NG, Ho J ORI 53 HURR LA RE R FEHTHY

[1 /10 ~= J / (2**N) }
5H
[J ~= 2%*N / 10 }

I HHT J WA 53 7 (B >= 2**52 {H < 2**53), N [{ifEEH 56:

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

WALRUL, 56 ZEME—RERE J 1544 53 (iR N (5. XA J AT RER R & A Z SRR

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

>>> r
6

T REGET 10 A9, FrDAREETRUE T il by AR A5

>>> g+l
7205759403792794

PR HLAE TEEE 754 XUKSRE T W] REIA 2 /Y 1710 A U

[7205759403792794 / 2 ** 56 }

ORI BERRER DA US55 NECA:

[3602879701896397 J/ 2 =% 55 }

TR T HAME T B A, XAEERE R BT 17105 AERFATBA M s A, WRTR &S/~ T
110, HICIEAMTERR A 22 Ax#hay 1/10!

W RALKIEA 2" B E]” 1/10: B5RbRA 28 L gy /N, RIFE ek 2 : IEEE 754 XU
Hig A ABM:

>>> 0.1 * 2 ** 55 J

3602879701896397.0

WERFATRE%/ INEOR VA 10%+55, FATHT AR B (Eka i 55 >+ BEdlE L

108 Chapter 15. FLEAR: FiLFIPRH



Python Tutorial, A {Thi4 3.12.4

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

X R BT AL R Y R 2T - R 0.1000000000000000055511151231257827021181583404541015625
WEiET (WIERIHMA Python) #IA S BRXANSERE M T HEHIEUE, W25 R AR 17 A 35
=

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

fractions fll decimal FHRFFSXFER TR T N S

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

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

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

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

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

Bt X%

16.1 TEHER

16.1.1 SHiRAMEE

LR EAR 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 ol B /RAF S BUH B AR bl L3 RAF 18
PATA 2B EEA WIS &K KeyboardInterrupt {4, FIPAH try igabs,

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

[#l/usr/bin/env python3 }

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

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

[$ chmod +x myscript.py }

£ Windows R45 b, A “aIHATHI" BUBRE. Python 2T A B . py U5 python. exe
KHf, XFEXLH; Python SUIARh S/ HAE R AAIZAT . MW ATDAUZ pyw , TEXFMEIT, 2B
B S 1

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

REAA HAR ] Python B, 0T RE S 7 SRAERRR S S AR REAS IR, ARRERR e P T LA B E M S 1 a
A, RIGIEFPA B RS . 5nT Al K44 A PYTHONSTARTUP HIFREEAS i BN B & R s i
AP SCHF R SO R SE B . X 2841 T Unix shell ) .profile Hfk.

Python HAYERZ BN, , A B BU S, MAREMRIA AR 2802 /dev/tty BAUWENBHSTTHY
Python A1 SCI 24 1) (J5 8 RMBIAHE — D ERS05) . XA 53 ERFE S =M R 1 a4 25
B, PrPAE e BRG] ATEAL BT 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, W DAFE E SO & R R B SCE T R E S 1 os.
path.isfile('.pythonrc.py'): exec (open ('.pythonrc.py') .read()) XA, WE
BAERA S8 SCr, M2 B A v S R T B -

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

16.1.4 EHIER

Python $2{L T AN F AR IEFT B & - sitecustomize F1 usercustomize., T L2 UM TAER, HLwHE
SR F| ] F site-packages H st E . JE 35 Python 1217 DA FACHS:

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

BAE, BT DMER H S QI —4~# 8 usercustomize.py B, IFRFIIBARMAR T . E&¥
Wi Python (ERHA SN, FRAFEDA -s EIUESN, UEMASTA.

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

gix
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RIEXFERE

>>>

Python % HAEA R ERIASE/R AT o 35 T ATE REAEARREAS Fh S BT AU s B R B 5

HAAT AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R M 2 J5 . 2 Python BERIASR /R4

* Ellipsis NEFE.
X — 22 Python 2.x ARG %E46 4 Python 3.x AAHS ) T H , @it A I A A% Rk g AT A+ > Ak
PRAER AN e )
2t03 IFRUEIFE N 1ib2to3; ML A SN Tools/scripts/2to3, £ 2to3-reference.

abstract base class -- il R

G ELLFHR ABC, @Xduck-typing BIANFE, BHEHE T —Foe S N HT =0, M N HABR TS
N hasattr () ST FRMECE MR (FIAEH BA ). ABCHIATELTI, X
FIt ek 5 HABZE, (HAWIRER isinstance () Al issubclass () FFIAR; 0L abe FibC
#4. Python HHF 7L MER ABC I TSLBIEIESEH (F£ collections.abe i) . #F (¥
numbers B . Ji (7E io i), S AL AIMESS (F£ importlib.abe Bidr). K
ATPAME A abe BiHORAIE 5 C.iY ABC.

annotation -- Fr{¥:

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@i,

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI EN L. BiES I
annotations-howto 1 JFFREER i HE B

W

argument -- S

TEVE R ERAB 45 function  (8{method ) W{E. S50 RWifh:

o RHEF A TERRBOR I P T A AR AT (B0 name=) SUFEM N ASTERTTENA ~* 195
PCHLERR A 2R UE, 3 71 5 EPAFXF complex () WM @ T X BT SHC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s B E A AET RETFSHESE MESEOTH BT SRR Ik VAL 85 A 1l i
WA * Witerable RRITCERGAE A 2501KRUL, 3 F1 5 LA R P BT B S

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

SR AR RO RS R, A RIS L calls — 47, RARIEYE, (L35
BT PR IR — SR BT I 2R R R B

3% Wparameter REFRFH , HILHE S SEGESH K 5IA K PEP 362,

asynchronous context manager -- 5535 | N g3
AT X __aenter_ () fl__aexit__ () HYEFRT async with )P IREE HEET
il PEP 492 5] A,

asynchronous generator -- 535 1 i% 2%
1R [BIE Aasynchronous generator iterator IR . B-5MH async def F X MERBARAMLL, &
W2 ET B yield kX P4 —RINNTE async for JHIRH I IME.
WARTEE 247D A e AL, (BRI RE 2 4E 75 A m B R E. WRFEERE
FEAR ARG X, 0 R ARG .

AR AT RE L await RikRE#H asyne for L async with i,

asynchronous generator iterator -- 535 1l i 75 G 3%
asynchronous generator FRELFT AR 4,

WX 4 J& Tasynchronous iterator, 4§ __anext__ () FETHAR & B —AS 0] Z 54X 4 sk a7
S A AR R R AR BB R yield Fib.

FAS yield LIGHFEHEAEE, ICAELEMERIPRES (B3R BRI vy 154) . 4% 5+
B A EEREE T __anext_ () FrREIAHAMT ERF RARREZ B, BN ETFALELREEL
$4F. 2. PEP 492 71 PEP 525,

asynchronous iterable -- 525 0] %X %
— A PAFE async for AL, SAMEEER _aiter_ () KR ME—
A~asynchronous iterator. H PEP 492 5| A .

asynchronous iterator -- 52551054
— NPT __aiter_ () Ml __anext_ () HYERINE. _ anext_ () MR [l —Aawaitable
X4, async for 2ALPIR P ERERN __anext () AR EIR TSR R A B HG | K —14>
StopAsyncIteration F% ., B PEP 492 5| A,

attribute -- J&1:
FIRH|— MR, W AT R ARG T . 2 ORUE, ARXTSR o BAEM: a W]
PAH) 0.a K5I HE .
WERM G IVE, FFARYUE LN identifiers [ AEAR R FRTAE—DX R0 JE AL 2 AT AR, 140 A
setattr () . EAEIYBIERFICIAMEN RS FaRART I, M2 getattr () IR

awaitable -- n[Z5REX 4
—AE await RIEAXPHAIXSG . WTPARcoroutine B2 BA __await_ () HEMXNR. &
i, PEP 492,

BDFL
CRBCZEMBRE WP SC4EE, Bl Guido van Rossum, Python [ 6158 .

binary file -- —JEHISCAk:
file object REAETEE F 1 AT %o RSO BT AE A ZBERIEIK (" b, twbt B Trb+ ) $TIF
)4, sys.stdin.buffer., sys.stdout.buffer AN io.BytesIO fll gzip.GzipFile
ISEB

HiES Wiext file T RREMSTES str RGISCIERTS.

borrowed reference -- f A 5|

7 Python f) C APT H, {5 MGG —FXI RG], (EAHZXI R HAFFAZT . It
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FHHBINE AR EEde st BN, Bahlicds il ARSI R 0 & J5— A strong reference
R E .

HeFEFEborrowed reference bR Py_INCREF () PARF G ML Rsirong reference, FrAER241Z¥4
TEEAEAE AT N i G — A Z BB . Py_NewRef () eRECA] DA R AN EE— AN Hir i strong

reference.

bytes-like object -- “FYi %%} 4
7+ bufferobjects H- H.REF:H C-contiguous LZh X% . IXUFE A bytes. bytearray flarray.
array X%, PARIFZIEE menoryview X4, FATANI RO E L Fp —aFHIEdR S ER A X
SRR IR GG . DR R SO DA S T T R IR AR

SRR BN AS I O . XN R AE SO AR AT TSR . A ARG npokt
ZIBI 45 bytearray A bytearray [ memoryview. HAEAEER —#EHIBE T A
AIARRT G R R—RTE) s XA B0 138 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python YRS 29 4w 71705, Bl CPython fif R4S i 37K Python F2J7 I ALY . Fariif e
FAFAE cpyc SO, BORESE R T IR — SO R R (W] DA AR TR T e N T )
KA PRIE S B TR R T AT LA S B virtual machine Z 1. RN Python FEL
ML ERF A —EEH , WA —E REFEA [H] Python JfiA b 3%,

FATDHEAF)FE T DATE dis B SR B .

callable -- W] {& FI %} 4
AL G2 T AT E X 4, T RERTHY — S8 (B Wargumenr), i DAF

[callable(argumentl, argument?2, argumentN) }

function, BRI JEF|method &5, WIET MM R . LI T _call () JEMFRMELGIHET
AR IR -

callback -- ]}

—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 RE, Hoh Ir BEER R h—A S R —A R . B EUR R (-1
WP AR) BOSEREER, BHEAEREFPE R 1, £ 1RSSR 5. Python W& T X E LF, R
F TAREARIO 2 A — 5 58, Bl 3+15. ANSREEE math FUHL YT 4 15 N 4 B
A, M cmath, BEEEHH DR ERIIEEE R E . RAREBSE A 2, AR EANTH
JUTARSH AR )

context manager -- |- F SC55 PSS
TE with iBAHESE Y __enter_ () Al __exit_ () HHESEEHIFEIRSHIN S . 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 TIEEE . 2L contextvars,

contiguous -- Y4%
— AN AAE C & 45 Forrran #% SO S TSN . Yo E C Al Fortran #E4E1) . 75—
HeEH T, Prf 2 H DAHE AF PO AR SR HOHESY . SR B IRIE IS R 5 Iy . fE24E C-iE
LR, A H AR HES B e — R T U5 A 5% H B e . B2 7E Fortran S5
M2 s — AR5 methe

coroutine -- [pFg

R T OIS — BB T BRI AT AR — R AR — KGR o PV AT DAYEF 2 A8 [ Y
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g EHEA L BRI . AT asyne def HFAKSEL. S, PEP 492,

coroutine function -- B %k
i [B]—A~coroutine XA EEL. PMERET T asyne def iFAKRE X, FHATREM Y await,
async for fl async with @, XEEHERH PEP 492 5] A/ .

CPython
Python LA E GBI, 75 python.org | %77, "CPython” —ial il FAEA BEFHF B350 5 LA
SEELEI N Jython Y TronPython AH X 1] .

decorator -- 2E1Hi 7S
IR EME R 55— AR R AL, B @wrapper EATE ORI TREAS e . e i i & L 191
35 classmethod () fll staticmethod ().

AR R —FEIRRE, DU PR B0 SR S R Se 55

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%

EfE LT __get__ (), _set__ () B _delete_ () HEMXE. U— K@U NIRRT,
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.
PRAFRE AR MRS 2 T V2 IR Python [ 588, RO @ 0 2 S BLRRIERG ELAY, 4G REL. 7
A FHEEME. A BSEASOE ARG 445

A KB ETITEMEZ A5 E, W descriptors B {1 .

dictionary -- it
— A RIREA, R AR B R (B BT DURAEAT A __hash__ () fl_eq__ ()
FYERIX G . HE Perl H1FRA4 hash,

dictionary comprehension -- ‘2 HiLHi: S,
AbF— AW IE AR G A ) BT BB A ST R IF R M 45 R L — P R E Bk, results = {n:
n ** 2 for n in range (10)} FFAEMR—AH4E n ZEH n ** 2 WGP TR, S 1

comprehensions,

dictionary view -- “z HIL ¥ [
M dict.keys (),dict.values () flldict.items () REIFXI RPN FHARE . EAHRMET
FMSLHW— DS E, X ERE Y F IS, O Ak R B As . SR s & 5 ity
BEIEMSZR, 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
WAL BB __doc_ J@IEH . T e AT RENE, HitEfsr
TBOWS G 1) SRS PR R 07 B

duck-typing -- 1§ -8
Fa— Mg RS, B AMREE A HOA R AR € Hoe B B IER I EE 1, 102 B3 ) B 6 ) -
TrEEE M (BRGNS T, RGN 1 IR AE RN 1.7 TSR EE O AR 2 K
T R AP ACHS R fe i 2 3SR ORI T R M. 15728800 6o fli ] type () B{ isinstance ()
Egﬂ (HZEE NS 2R B AT AR AT 20 %0 & AR ARb 7. ) MRS R hasattr () #llE0Z EAFP
HFE.

EAFP
SRIFEHCRVFTEA )" 3304 S . iXFh Python ¥ AT 2 5 WUk 2 (BE i 75 1Y B BUR HEAATE
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HAEABE S RIS o PP a7 i PR KA B 5 A2 K HE  try Al except 1547]. THAH
XA NZ FrE LBYL WA, & LT C S8 2 HAIE 5 .
expression -- Fik R,
AR B EE IR TT . Bmihv, — IR Rk TR e, A, BV,
BREAFSREOR LR, BN AH SR M. SF2HMEF AR, HAEIA 5T D
RRILK . IDFEARRR AV ERIL L statement, BRI while. WA E TEMAMIERIEA .
extension module -- §" £ ik
PA C 5 C++ BRI, {8/ Python ) C API SR 5if F .0 LA RS 740 HL .
f-string -- f- 24558
WA £ EOF ISR EEE AN AR R ARSE R I ENE S . &
i, PEP 498,
file object -- Lk f %
KFANA TR SCER) APL (A read () B write () Z507%:) DA T 2EIEPIXNTS . RiEHA]
BT, ST ST DAL BERT BSR4 SCPF . AR (A sl A5 B v ) (90 s e
B AWK, BT FIES) . USRIy R 25 R,
SeR B SRR SO G AR = R S, G = i U DA S SR . BRI E
SEAE io B, QIE ST RG22 open () p%k.
file-like object -- {7 %t 4
file object W [R] X id].
filesystem encoding and error handler -- S 2 S 4uhks X SR ALBIES
Python H >k M #AE RGeS 717 5 A ) 45V E R Ge 9w Unicode 1 4 ik = 5 AR AL PR -

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 ARE, W API pBRERFTfE£S S| & UnicodeError,

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

RO R G5 R AL PR

filesystem encoding and error handler JZ7F Python JEZI}E 1 PyConfig_Read () ERECEECEN: &
Z: ] PyConfig fY filesystem_encoding fil filesystem_errors Z ¥ .

g2 Wlocale encoding,
finder -- 7§k 3%
— P R AR loader X4 .
FETEPHFP R AR 2R T2 485 WA sys.meta_path i, DARsA1Z 540 &£485 WA
sys.path_hooks {#iff,
152 5] importsystem 1 importlib DA TR L4057,

floor division -- [i] I U7
R A B S RO B A R s . 1 R U RE B R /7 o fBiln, Rk 11 /7 41
THAGHE 2, S Z AT S B B IE R 2.75 o W (-11) // 4 2RE -3 FH
X -2.75 @ FEAMSEIMEER. UL PEP 238,

function -- 1%k
AT DA R B S AME R — iAo i8] AT HAR ABAS S 2 A S HEAE R BRI T gl i 1
55 Wparameter, method F function 57,

function annotation -- FEkRTE
B s E0E 2 5aR BB i 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

PRECPR TR AYPEMR L function —Y
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Z: W variable annotation 1 PEP 484, H iR T W FIHE. %5152 7 annotations-howto DA T i F A5
B B

__future__
future 15/7], from _ future_  import <feature> ¥5/NIiSas i RH1E A ) Python & il
o AR E B EEAIE R i Y piii e, _ future_ BIHSCRNICSE TR HENY feature BUE .
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 PR 1 A A 25 (Rl i R . Python S il i 5 | HIVHECRT — A REAE A6 N AN TRBEAG 205 | 1 9 7
IRBIR B R RA TSR B . ATRAGEIT g bRz il S Bl licds «

generator -- 4k 7%
& |1 —Agenerator iterator FEREL. ERERMUFEEREL, AFGIETHAE vield kA AHE
7 — R ANERE S for-TEIME T BRIl next () BRELE IR
W IR A AT AL, EAERELS L N AT RE R A R B R K5 . WERFFEFERLHAS X, 3
il AR DA GBS
generator iterator -- K #3510 H%
generator BRELIT BN S .
BA> yield RUGRFEHFAIE, CEYHI A ERITRES (FERTHAZRHEN vy 154A). 4% £
A3 REWEN, B METF AU EARSEAT (X558 U AR 46 0383 R AR 22 AR ) .
generator expression -- /[ & 2% 45 R,
REERERBA . ERERG N ERER, JFHERE—1 keyword:/for 5], &L T—4
TEFAER . JEA—AAER) keyword:/if ). PARIRGFRIXAS N INZ BB — R IE::

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

generic function -- 7Z % pR 5
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

i 2 Wsingle dispatch RiEFRS<H . functools.singledispatch () HMizeA & PEP 443,
generic type -- {274

2Rk RIpe; BHN List B dict KA AR AT X237 FUzaf.

WS W Z B4 267 . PEP 483, PEP 484, PEP 585 fil typing Bk,
GIL

2 W.global interpreter lock .

global interpreter lock -- 4 )5 i Bk 2% 4
CPython fg R4 IR I —FBLE], B O ORE — B 20 A — N ARAE AT Python byrecode. AL
WS BCE R ([ dict SFEENERA) HXIH L2 4 # L T CPython SZ3.
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 -- J T-W#5 11 pyc
o X R 8 ST 8 W A (L T A i I A S T R B A A RO B T A SO B WL pye-

invalidation,
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hashable -- W[5 7
— RGP AE G N AR AE (BT __hash__ () H¥E), FEATRAR Al
MEBFTHE (EREA _ea__ () k) SN TooA X4, WA G 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

KZH Python H R AR A4S PN B X R A PTG A s ATARZ5ds (Blans Rel 7o) FARTASA; AN
AlARZR R (BIANITCALA frozenset) (4 EATKICE I NG AR AIBA T . 2 SRS
MG BRI TR AT . EAE R E—EAME (BRIERSECER), BN Er A e
FEMW id ().

IDLE
Python fYSE T A H2# ) #18 . idle j2 Python FRifl A AT PR A B A G e MU REAR IR B 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 ) 4UmaNR, 2P Iparh based finder FIEER S AHIR. TERANRT,
WA EYRIEH R E sys.path, [EXRHFAEHRFTRER A F9ER __path__ J&@k.

importing -- § A
LA ) Python AU RE R 75— MELH ) Python AUAS BT 6 1L 72 .

importer -- S A 7%
A MBI S WS RBEE T finder XJ& T loader .

interactive -- 33 1.
Python 5 — a2 HAMRERS , X EMWE VR W] DAFE MRS B R AT T i B ARk, 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, SZMXIMRMIFINET , BAME DI h T A g as 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 AR, (R AR P AEAs T8 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G M4
WK AR, Python fRRERFRIE A — MRS TT I BOF B0 RERUIT A O A BT R, Bl s Al
BAh R NTREENE . EERSZ WML S o X ek P E XA gs e 555 | a1 o a4t
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{EBSLEL T sequence
WX __getitem_ () LRI HELEHXTL.

ARG AT T for PRFRPA K2 HALR B EAIBI Y5 (zip (), map (), )0 H—A 0TI
KM GAER SRR NERE iter O I, BERREZNGREN L. X AEE T 0E
LAk y . AEME AR AR G, ARERATF N iter () 8 A CAPEARXTS
for ifih) & BB N VRAEBAR LR AT, BIEE— AN )R fir 44 28 7 DORTEIR IR SRAFIE R AR . Z

Witerator, sequence Flgenerator .

iterator -- YE{C%%
HRFR—ERHERT S, EREF LRI _next__ () Ik GORFHAL 25 N & AL
next ()) KRB MR BRI 248G 5T ARG % StopIteration . FXAfEMN
B P BRI RN, GRS _ next_ () HYERSFIRE| % StopIteration, #ft
MUEA _ iter_ () HEAKRREIZEREINZH S, HitEARLE R EAXS, 1]
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BT HABTTEAX R E AWK I — D EENFIINEIRLE S 2R ER U5 R .
ZRERRTG (BN 1ist) FEURBRIR G HAZ A iter () BRELEURAE for THFR I HER & 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 & 7 typeiter,

CPython J:BRANYi: CPython {4 — W AR E X __iter () MR,

key function -- % A%k
SR PR RN PRRE R R B, 2 BEAS IR [ ] THE P BCHEOZ A E R PR AT 4. BT, locale. strxfrm ()
AT M G DT 29 & 1 HER B
Python &V £ T A fuif B s ORE HIT R A B0 Ly X K a4E min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H % Ry 2] DR — N R AR B, str. lower () 5Tl DAIAEZ0E K/ NG HEF ) dE R %L B
R IE T 1anbda FAAKAEBIN lambda r: (r[0], r([2]). 4, operator.
attrgetter (), operator.itemgetter () #ll operator.methodcaller () ZHERET =1

ity WEE HP T R IR B A F B iR B R 11
keyword argument -- G5 5

Z: Wargument

lambda
HI—A> i pltexpression 14 LA HE 44 WIKER L, RIRA AT I HORME. 87 lambda 51 )4 N
lambda [parameters]: expression

LBYL

SERFIEPER WIS . XU S KAg ST TR B0 R A A A m R A
WS S EAFP G BN e, HRR SR KB 1£ 154,
TEL LT, LBYL XSS “BF” A PR 2B KA KM g ). flin, PAUNAE
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLTEN mapping
HASER T key T H B o SRR RN AT 2 B sl A8 ) EAFP 5 =R figde .

list
— 7 Python [ Esequence, B INZ NH)FR, BEHEEREMTHMES PFAHmM TR, AR IT
RHYIHEE IR O(1).

list comprehension -- 51 i 55X,
SEPR—AN 7B i BT B TC R IR M S5 R R — P BB E . result = ['{:4#04x}"'.
format (x) for x in range (256) if x & 2 == 0] JFAE— 0 | 255 JLE N+ 753k
HIRHOT B FEAFE (0x..) . Hop if FAJR TR, WIRAIEN range (256) HHTA T
RE AL I

loader -- J#E 35
TR G . BWAE X4 load_module () W, MIEESE T H—A>finder 1z17]
e S0 PEP 302, ST abstract base class A] 2=, importlib.abc.Loader.,

locale encoding -- i % DX RS R,
1E Unix |, /& LC_CTYPE i & K idtgl. BEW LA locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI RS T (41: "cpl1252™).

7E Android fl VxWorks |-, Python {fi f "ut £-8" {ERiEE XIggmig X .
locale.getencoding () AJHHRARIUEF PRIk A% 2.

518 2[5l filesystem encoding and error handler

magic method -- iR Jj ik
special method H)AEIE 2[R XiH] .
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mapping -- It}
— M X HEEEREAER A LI T collections.abc.Mapping B{ collections.abc.
MutableMapping IR HEITHIE HEMARANT SR . WRXTE A T35 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCPR A $273
sys.meta_path [ RFTIREIN finder. TTEEREIRAG Spath entry finders fFAE RBRABFE A o

IE#FH importlib.abc.MetaPathFinder T f#ICEARETHR48 A SCEl M 1.

metaclass -- JGR
—FATAIERME . How LA BFIERYR ., TTRNTTEZ R =ASH0F 01
W2 o KR4 T XT3 ) SRR TE 5 B 2 PR it — AN ERIASEH. Python B4 51 2 ACKE T 7] AR B &
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 ik
TER TR L BRE . WERAVERZ M LB — AN @R R, 5 2 RIS B S A A —
Aargument GBI N4 N self). £ function Finested scope.

method resolution order -- Jj i /@I
T R T 558 2 A A AR B D3 B 4 R I . 5 219 python_2.3_mro T H 2.3 KA R
Python R BT 8 A SA TR o

module
X5 Python RS —FPH BN o A BIHEAG M A ar 44 25 (0], PIE4E& Python X4, #4
BenT i importing BVER N 2L E] Python H1.

Y Wpackage.
module spec -- i LR

— N asnE, HbhusHTm&EBEEWHEESEAEE., & importlib.machinery.
ModuleSpec LB,

MRO
2 Wmethod resolution order ,
mutable -- B 2%} %
BRI ATE RS id () PRAFEE GO R e BB . 53355 Wimmutable.

named tuple -- H %04
AR “HATTH” AT TAEMAR B oo, IF B AT 25 T I8 RE R 4 FRIm ok 15 R i 2 2
B2, XA ERIA T REP A HARARIE .
HLNERAETEHY A, fFE time. localtime () fll os.stat () WRFEE. H—HTE

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 AR N EZRE (B Bis)+) . sbsh, A TRt 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&, J5F—MFRAESTM
— T T4 5N B B4 JeH A Ao i

namespace -- iy # %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 SCRpbEEu k.. 40, pRi%i 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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M gEdrE. B, random.seed () Bf itertools.islice () XFE LI 17X LRk AR
random 5 itertools B4 BISCHL

namespace package -- iy %43 [\ U
PEP 420 fr5 | A —Fp AU AV T ER 2 ipackage, fiv44 230140 m] DA SEAAZ R, HAlIA Ty
K Hregular package ANF], FHEANTRA __init__ . py XfF.

B[ % Wmodule,

nested scope -- ik £ ] 1
TE—AE SGEB NG HASEREE ). BN, 77— R e LRI R ET AT | R B AS & . 5
HAREAE FAIEERA R X5 A SO XA TCA . Rl A s S A2 SR T 5 ZVE A k. 2500,
2R ENEENWERT2RmA %50 . B3 nonlocal KEFN] AIFE ASNZER .

new-style class -- J AR
X E A T A S 2B W IEFRY . 70 Python it HAT U 2ERets i A
Python ¥Ry R iEFK, W __slots__ . fifiikds. FHEEM. __getattribute (). KIjE
MES .

object -- %} %
EE ig«ﬁt’& (BMEEE) PARTIE AT A () M. object @ fEAnew-style class 1)z Ti
EREL.

(o)
— ] A TR B T L S B Python module, MR B, 2 HEA _ path_ J@HEN
Python &b,

2 Wregular package Fnamespace package .

parameter -- JE5
Junction (87 7 UMM SR, TR EBT B —argument (SAESANTRT , &
B LS

* positional-or-keyword: B KEET, 5 D0 PMERIZ E S & AW PAVE N X 425 Ak
BN S, XEBRAMES IR, BIan N foo Fl bar:

[def func (foo, bar=None): ... ]

* positional-only: {USROZE, F8E—HAEEL A E L ARNS. (WRAELS il ek HoE
SIS FRPENZIREE A / FAPRESL, BN posonlyl Fl posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

o keyword-only: {YFRHEF, oA HEEEM KEFEANSE . (R XEFIES s
HREUE LIES R P S AT ETE S BETE 2 DB LS 2 Hii—1 * g L,
B0 R T kw_onlyl F1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }

* var-positional: AIAE(E, H55E ] DABR A — MERRCR I AL SHR RS (EInTE A
KZERZNESHZIG). EMESESTERSAFRHIINE * kE X, BN args:

[def func (*args, **kwargs): ... J

* var-keyword: FIAZKHET, 15 7E AT ARRBME R AR X S AL (MEINTEHMTE 2 E 321 %
BYSHLIG). RFES Wl S AREIN ** RS, BIAETRER kwargs.

TS W VALRI R E PTEAN e S 4, ] AS L il e S R0di s B

& Wargument RIEFLH . S ESHX HIHHIE LA, inspect .Parameter 25, function
—I5PA MK PEP 362,

path entry -- J&f: A 0O
import path R —/ M, Sxglipath based finder il R FR 3 A R,
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path entry finder -- J§1% A L2325
F—RJE MR sys.path_hooks (Bipath entry hook) 1 B[] finder , MAPRF 4 GEM L path entry
o FE NI
152 importlib.abc.PathEntryFinder DA T AR A I EFR 2 IS IIAI S 1 .

path entry hook -- #&4% A L1 #)F
— MR XS, EAERGE A RES Epath entry FEBHRGTEOL T REAS (I sys . path_hooks
H|FER 0] — path entry finder

path based finder -- 3t T- ¥4 120 $R 5%
BRAN)—FP T34 12 & 4R %5, WIHE—ANimport path AR FRARHE

path-like object -- BEIEJ %5
RFE—DXHREBBEIN SR BEBNRAT L ZE— D FRREREN str 3 bytes X4, if
A PAR—EI T os.PathLike PPN ER . — A Ff os.PathLike P X} 5 n] i i 1
Hl os.fspath () EREFE# N str BH bytes KM R B IR os. £sdecode () Ml os.
fsencode () A4 RIOR AT str B bytes RAWLZER . BEXTGEH PEP 519 5] A1,

PEP
“Python 3R 2 UL HYIELHTE . —A> PEP gije— (Bl 30k, IR Python A IARALEE,, ol
7R~ Python [ 4 S H FE B FRHE . PEP [ 24 $ (O A 11 B2 AR HURS R T SR SR P 1) S P 356
i

PEP [V A4t BB R P, WAL DO R DR S 153 LA S R A6 25T A Python BT HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE X T E T L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
F R — A 2% 25 ) R BRAS H SR N U A (W RTREAFEA T —A> zip SXF) , Bk LWL PEP
420,

positional argument -- {3 ¥ 23 %
2 Wargument ,

provisional API -- #7%¢ 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 (R AFERERZEE D) MBSO N 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

XA B AR SR VAR PE R SE AN T L0, A T80 MR R PR BOT B BT IR . 315 W PEP
411,

provisional package -- £7 ¢l
Z: W provisional API,

Python 3000
Python 3.x AT EIIERR (X2 FAEMRA 3 W RS R O et L 3 T ) A It
'5'?\] “PySk” .

Pythonic

A SR B — BOCS B 1 Python 155 S A USRI B, 10 AN 00 JHHCA T 5 v ]
AR RSB . Bildn, Python [ WAR R B £or IRAIAIRA M P — Al ik AU R H (4 By
AR WEHAEF B AR, LA Python Y AAT I S Be T — U7 T R

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

TR R H B 575t B Pythonic (7535 & X FERY:
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for piece in food:
print (piece)

qualified name -- [ & % B
—PUES R AFR, R MBI 4 SR VR S A b SO AN BRBE YR i
&7, M X PEP 3155, T m 2R MBI, BRE RS ear—3:

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

pass
>>> C._ _qualname_
ICI
>>> C.D.__gqualname_
'C.D'
>>> C.D.meth._ qualname_
'C.D.meth'
. J

295 T 5 AR, 7 IR E & AR B AR R IZBR B DA S R B B A2, O E S a1
A, Bl email .mime. text:

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

reference count -- 5| /1%
MEEGI AT M5 TR A SR, 2R NfE S k. FLXTSE A7,
HEHITBUKEAXAE L, IS KEA 29 B 51 T4 Python A5 1 &AW WL, {5
E%Cp)ﬂgln T A RHITE. BT AW AR sys.getrefcount () BRECRIRFNIFRE XS
eIV R e

regular package -- ¥ L f
fegi B fpackage, BIMMALEH —4 __init_ .py R H .
%2 [ namespace package.

__slots__
— PR EAEZ ERI PR, A 5 P B S P S R T RS R S 0 R T I AE . B ARIX Ty
R§AT, ERBEAHFHNFARY), wif RIRETEDEIEN TR, Bl FEN Ay Ry, 7
HHE A5 K.

sequence

—Fhiterable, ©SZFFEI __getitem_ %ﬁfkﬁ%ﬂ%@'iﬂﬂﬁﬁl%%ll&”* WM TTEVIA, HE
T —NREFFIKER __len () Fik. WEMFHIEAA 1ist, str, tuple fil bytes %,
R B dict W _getitem_<) %u __len_ (), [HEHHIABGTEFH, HAE

1 ;AT B immutable BN B HEBOREHITE.

collections.abc.Sequence ?Hﬂ%ﬁ%xEXTﬁ/\Eji B0, BIE _ _getitem_ () I
_len_ () Z4b, BEIMT count (), index (), __contains__ () Ml __reversed_ () 5

LA e 11 SR 2 n] DA ) register ) R BIHIENT . BRI K38 172 5 TR B 2 S0,
I BTN EDE I S (o

set comprehension -- 45 &4 55X
Ab 3 — A AT E AT S T B TR I R M R E G —F BB 5k, results = {c
for ¢ in 'abracadabra' if c not in 'abe'} AN FEARLES {('r', 'd'}. BN
comprehensions.,

single dispatch -- M43k
—Fhgeneric function FYRIE, HALHEE T BANSEE R BRI

slice -- YJ i
W RS TREEsequence B—EB4 XS . YR &80 Frpric R al@m, 76 11 4L
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ANPAE S FREECE, Bl variable_name[1:3:51. #55 (FAR) FRicfENHREH slice
pOE

special method -- $55f J5 i
—Fhe Python BR=CIH FH IO 3, RN R B PA 4R E BAEG AT NS5 55 . XA B S PR
HRACBTRIZ . FEIR 7m0k 2 W, specialnames .

statement -- 41
BB (— RIS B BRI, —SABRI AT AR —expression BUEANTA KR
ZERY, AN if, while 8 for,

static type checker -- i A KUK iy 2%
eI Python RS I #4704, PAE IR WS F NP 5 45 IR M ANE T . RS mE 2727 LK
typing FiH,

strong reference -- 55| J|
1E Python [ C API 1, 385|238 NHFA 5| RS BT IlA x5 . ZEQI 2 | il
VM Py_INCREF () RIRHGEG | HMAZEMERS | HE Al @it py_DECREF () SREEME .

Py_NewRef () MRELAIHE M TRIEE— R RAERT I o G@H, SAER RS | A 1E A7
%35 | H LA py_DECREF () pR&L, DARESS | H AR -

i 2 Rl borrowed reference.

text encoding -- AN Z g% A,
f£ Python i1, —ANFAFERJ2—H3 Unicode fURS £ (JEFE) U+0000--U+10FFFF). S T AP EUE
—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 TS str XTGR M file object, 38 H— AN SCA S5 B A2 Vi 0] — AN T 1) 1 A i o B
Bk Hrext encoding, CASCAFRIBIFRFEACAB ("r 3 'w') FTFFE M. sys.stdin,
sys.stdout PAM io.StringIO HYSLH.

HiESFbinary file T REEWTEE T 7 1 xt & (R SCHFXTR .

triple-quoted string -- — 5|3 4Fh
HRAWEAEENG S (7) SRS ) WFEMFR. BNEiE LS aRER g5t
WFRFEREA AR, BRAZMITA. ENTRVFRIETA 3 NS R & SR 55 5G|
5, I H A A AT I HR AT, e S SR A R R4

type
FAYLE —~ Python Xf R J& TAHAFNE; B REBRA —FhEBL, THEEXSRIMEEL, ATPATY
FI'EH __class_ &%, sl type (obj) RIKHL.

type alias -- J3%Y 3}
— AR R SR, ATy SRR AR M 25 5 AR IRAT
KRG AWERE R 2/ Bl

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

AT DACRE g L

Color = tuple[int, int, int]

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

ZIL typing Fll PEP 484, HAf XTI RERY HEAR 4 o
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type hint -- 237175
annotation “HAEE . KEM. RENESS0HR RMESS ST 2A,
RAUPL TR 2 AT EE I A2 Python BRI ZR, HEfIX#4A R0 & 5 RAHL. BEIEREDE)
IDE 2 AUHS b4 5 EAY
AR BIEMERRB R M T A typing.get_type_hints () KijjH, {HEHAS
=4I NTIpY e
Z: I, typing Fl PEP 484, g xf tb I Re I TEANHEA o

universal newlines -- jifi J] #i47
— PRSI T, RA T A A S AR B AT R AR s Unix (U745 Z)%E " \n' . Win-
dows I Zy5E "\r\n' PAMIAKR Macintosh [ Zy5E "\r', Z W, PEP 278 il PEP 3116 fl bytes.
splitlines () T Z MLV,

variable annotation -- 28 & bRl

it As B e 2@ Mk 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

S BARETER BTN AR L annassign —7
2 W, function annotation, PEP 484 F1 PEP 526, H iR T IINEE. J31E S 5 annotations-howto AT
PR AR R SR B

virtual environment -- Jg L3455
— PR HME SRR B s AT EREE, fui Python JYFURIN. AR £ 2RI THE Python 73 A AR A
ST HEIE— RS Laad i) HAl Python B HRR P HFT 4 -

HZN venv,

virtual machine -- L
— & 5E A AT TR L. Python FERIML AT P T 17 WS g i ir A2 K byrecode

Zen of Python -- Python 2 fifi
S i Python &3t I N 5372, A BT S EAXFES . &8 HRAENA TR BTN
b A import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

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

B.1 Python {44 SifkE

AARZ X} Python 157, Python 5 Al Python SUHAT TR, [ Python JRACAS /) % 1) Misc/ACKS 3¢
PRSI T vk -

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

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

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

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

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

RERA  FB F1n FEE GPL %% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI %
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI &
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4  PSF =

ik

GPL 4 H A FWRE Python 7E GPL "N %Afi. 5 GPL A[d], Ay Python ¥ n[ib&R fuifF @7y KB S
RIRCAS, TR IR i . GPL 3R R VF T IE(E45 Python Rl DAS HETE GPL T KA AR 14145
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A SRR YT )

BRI ARZAE Guido 1175 T TARMSNTEIEE , (X LKA N T RE .

C.2 FRERKLAH M5 A Python By F0F ¢

Python % {1 S B 6 IV TR 3T PSF 34T L.

M Python 3.8.6 FFA, SCRYHRERM. HRMEH SAIBLALAL R JH 2 PSF VAT s R 4 5 BSD 4T g
LR {46

FLE 4057 Python WAL TR R A9 VFAT . X EEVF R 2 SV VFAT 2 RIS — A . A R IX L8
A SERES A S FDIC Tk AE ey 7T 5B 33,

C.2.1 FF PYTHON 3.12.4 §§ PSF o] finiy

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

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

3.12.4 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—~hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.12.4 alone or in any derivative

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

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

Reserved" are retained in Python 3.12.4 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.4 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.12.4.

4. PSF is making Python 3.12.4 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.12.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.4

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.4, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.12.4, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON JF5 /] PS5 1 fiz

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
(Y
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trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g CNRI ¥#F o] il

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
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

Cawy
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(B L)
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 ) CWI ¥F o] il

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.4 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.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html NG . PAT 2GRS S22 iR

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

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

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

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

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

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

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

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE SR VLH. -

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

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

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

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

The uu module contains the following notice:

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

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML i T =ERAA

xmlrpc.client FEHVEL & PARAERH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll Bty DA FUEHA:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BT kqueue ()42 N5 AT FEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

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

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

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

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

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

C.3.11 strtod #1 dtoa

Python/dtoa.c SCAFEML T C K%L dtoa il strtod, T C BUKS BE (A F4F ef Z B 640, BUR
A= B i1 David M. Gay 4w 511 [a] 44 0. B Bi1Z 304 P AE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

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

*

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

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

E

E O

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

E

***************************************************************/
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later
releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to

(ZF 30
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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,
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

(B L)
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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.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

pyexpat ¥R M FT 451 expat JERIAEAEN, BRIEBCE T --with-system-expat:

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

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

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

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

C.3.14 libffi

YEH ctypes BT ZAY _ctypes C ¥ /@ 4% T libffi A B AR, Br AR E i EE 1
——with-system—-1ibffi:

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(ZF 50
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

fE4 decimal #R N EH) _decimal C § &2 # 4% T libmpdec FERIREI A AT, B8 IEA0 ) i B
T ——with-system—-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

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

C.3.18 W3C C14N i EH

test A C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) U H W3C Wi https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 551k BSD ¥ A IE & 47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

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

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/s0x-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

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.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

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.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BURIHLEIF K H uvloop 0.16, ‘E2ET MIT ¥ UL AFTH:

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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RRILER B

Python 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSERMV ALY IS, B W LA TiE,
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