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CHAPTER 1

IR BIEH =

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

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

AR 2., Python IE4fHEH 2 LI T2

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

o BB VA B TR TR AR

o fENgEEE, WA RS LI 4

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

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

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

4 Chapter 1. EaiEHsm



CHAPTER 2

{5 i Python W fFE =3

2.1 Wi fERERS

The Python interpreter is usually installed as /usr/local/bin/python3.9 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:

python3.9

SR, AT PAYE shell thizf 7 Python T o [H AT DARESE 23 H 5% MPRE AT AT B 2CBEAE B (5 AR
AW, 2 1) B Python KAHERGEA L 51 (B4, % WAFERKIRIEA /usr/local/python,)
On Windows machines where you have installed Python from the Microsoft Store, the python3. 9 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.

LEFE R, B A SIS R4 (Unix B2 Control-D, Windows 2 Control-z), #ieiBHififkt
ar, IBHURESD N 0. IRREEIR Y, 387 AR A XA quit ().

TE3CHF GNU Readline PR RGEHT, RREERIITTHBIIRE OGS g4 . D7 s, BSR4, Kl
TR SCRFA AT A R PO Y 7 35U, 7R U B Python SURAFIY, A Control-P. WrHl| “IE” §7R
B, USRI TARAR ISR 2 X i Aot it i s, TROIREHE. QAR Y, SR T P,
DRI SO T o s L RE AR AR B IR 4 WA TR 745

RS Y454 7 2R 0L Unix Shell: J1 5 tty B8 RBRIOTRIE R AT IS, W DASS B A B AN T i 2
PASCIF#4 280, Bt A SCEFR B, TR EOH-SA T SR i il A

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

Python Bt nf DAAPEMIARE ] . #iA: python -m module [arg] ..., AT module HJFEICIF,
XIRTE M TIE e G 4 T —F.

TR T NBATIAA S, REAEMALFRSEE, B -1 giaT AT .
AR P BT I, using-on-general ,
UUnix 50, T ARSI Python 2.x thz, Python 3.x AR ZEA AT LC/H4 F & python.
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21.1 EASH

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

21.2 FHEER

TEL (tty) MAFFIITIEOW, MREARAE L ZAEX (interactive mode) HizAT, TEXFIH, & om
EIRTH, PORMAT &84, FRAFERN=ARTS (>>>) 28 MARSTR, 2R k%
Bas, BOAR=AE (L..). UEAMREZRNT, HCEmuanfE e, ARGE . RAGEM, SRigA 2
IRAF

$ python3.9

Python 3.9 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] on linux

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

WAZATRAMERR, BHESAT. DL if A

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

Be careful not to fall off!

SZHB N ATRIL 2 Z A X

2.2 fREEBRAIETTIME

2.2 FEXHHFFFmED

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

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

’# —-*— coding: encoding —*- ‘

Hrf | encoding n] A2 Python S E & —Fh codecs.
tetn, AR Windows-1252 4Rt , YRS O35 Ay :

’# -*— coding: cpl252 —*- ‘

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

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

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

Python & ¥&

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

RFWHFZ O T, H2ZEX AR EHERE. Python YEREDA # 1k, EEZWIATER. AR
PAMEATITSL, S A SN2 )n, HORNBEYE 77 Hs Bl . 458 i # Sat2 # 5. RN T R
4, Python ARREERE, HEABITHF, WRAAEAARE.

ZNGE IR

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

3.1 Python R{Eit&H 2%

WA, S — L LAY Python iy, JHENfRRERS, SFfFTHFURAT (>>>) HI

3.1.1 5

R A BT R ARSI, MamiER. RAKWIEARER: BRF+. -~ /1
JAREFARIR S —HE (Hf, Pascal 3 C);5 455 (O) Mk 4. Bifn:

>>> 2 + 2

4

>>> 50 - 5%*6

20

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

5.0

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

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

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

5.666666666666667

>>>

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

5

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

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

17

Python i ** JZHAFIH T

>>> 5 ** 2 # 5 squared

25

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

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

>>> width = 20

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

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

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

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

Python 4xTHI SCRAF AL IR ARALZ REIIZ H AL BB N T 8

>> 4 * 3,75 - 1
14.0

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

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

>>> price + _
113.0625

>>> round(_, 2)
113.006

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

7T int fl float, Python A ZfFHAMEF25T ) BUl Decimal B Fraction. Python iR N B 5 &
B, R S B0 TERER (B 3455 ).

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

10 Chapter 3. Python &5
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3.1.2 S

B T, Python Bl PABMEFTAFH . FAFRAZMRIIEL, 515 (e 1) BAGE (e )
PREERY S . SR \ H T

>>> 'spam eggs' # single quotes

'spam eggs'

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

>>> "doesn't" # ...or use double quotes instead
"doesn't"

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

'"Yes," they said.'’

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

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

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

>>> '""Isn\'t," they said.’

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

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

"Isn't," they said.

>>> s = 'First line.\nSecond line.' # \n means newline
>>> s # without print(), \n is included in the output
'First line.\nSecond line.'

>>> print (s) # with print (), \n produces a new line
First line.

Second line.

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

>>> print ('C:\some\name') # here \n means newline!
C:\some

ame

>>> print (r'C:\some\name') # note the r before the quote
C:\some\name

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

nn ")

AT GERTHRR AT A BEAETEN ) -

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

TR + &9F CKE—), marPAf ~ =R

2 SPLAE ORI, RRF A \n 51 () ARG (") BB G K B, R
FERI AL U 7 (LTRSS SUR " ), IRZ A

3.1. Python FH{EitE 2% 11
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>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + 'ium'
'unununium'

RPN REZA T4 FaE (SI5ENTR) SaIEH:

>>> 'Py' 'thon'
'Python'’

BHE BT R FAFRRIN XA BB 51 S5 I -

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

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

XTI BN BEH T WA (E, ABEH T AR EERAN:

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

prefix 'thon'

A

SyntaxError: invalid syntax

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

A

SyntaxError: invalid syntax

HIHLAAE, GRS FHE, B+

>>> prefix + 'thon'
'Python'

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

>>> word = 'Python'

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

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

R SCR A, MEEREIN, AR

>>> word[-1] # last character

lnl

>>> word[—-2] # second-last character
'Ol

>>> word[-6]

IPI

R, -OFI0—#E, HBE, BERGIN -1 I,
B TRE], FAFRRIR SRS r o RGITASRBUR AT, b SR AT R

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

DR ZRGIBOMERA N AWTHARTI, BOMEN 0, LR RTIN, BN FAH 4R

12 Chapter 3. Python 55
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>>> word[:2] # character from the beginning to position 2 (excluded)
le'

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

'Ol’l'

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

VR, WSRO AYRIT, ERQEIAER. P, s0:i] + sli:] BRET s

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

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

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

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

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

R R A A -

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

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

Hi2, Ui B 5]

>>> word[4:42]
lon'
>>> word[42:]

[}

Python “FAFHRARRIEEL, SEimmutable 1. PBL, Sy 4Fas hAEA RG] A B E S

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

FAMR R FATH, B

>>> 'J' + word[l:]
'Jython’

>>> word[:2] + 'py'
'"Pypy’

WEPREL len () REIFAFER I E:

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

S W

textseq FAFHIE AR, SCHRPP OISR RR A ERAE.
string-methods “F£FHi SR Z AR S A7 4.

f-strings PYiRiA =) AT FHEE .

formatstrings {f1Jf] str.format () HBAILTFIFE.
old-string-formatting X HL¥5A T ] ¢ i@ HATAR AL P AT AR I HRATE

3.1.3 %|3&

Python SCFfZ P SLGHURIM, nIRAREAGE R, S Hr 20k, BT SRE, 12559 M
—4UH. FIRW A AFRRICR, HHLT, SN IeRIEI R

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

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

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

1

>>> squares[—1]

25

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

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

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

HIESUSEREvi S

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

Simmutable FFF AR, F)Fe B mutable 2588, H 7R DATKCAS -

>>> cubes = [1, 8, 27, 65, 125] # something's wrong here
>>> 4 ** 3  # the cube of 4 is 64, not 65!

64

>>> cubes[3] = 64 # replace the wrong value

>>> cubes
[1, 8, 27, 64, 125]

append () Z Al MESIRARBRINFITTR (GHEMNSFIELHT):

>>> cubes.append (216) # add the cube of 6
>>> cubes.append (7 ** 3) # and the cube of 7
>>> cubes

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

R AE T A BRI, RT3

14 Chapter 3. Python &5
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>>> letters = ['a', 'b', 'c¢', 'd', 'e', 'f', 'g']
>>> letters

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

>>> # replace some values

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

>>> letters

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

>>> # now remove them

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

>>> letters

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

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

>>> letters

[]

WE A len () WFFER:

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

WA PMRESNR (B A S HAS ERmFR), Bl

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

>>> x = [a, n]

>>> X

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

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

3.2 EMmENF—E

2%, Python AT PASE AU I B ZRMUT S5 . AN, WIDAZRS LTINS BT+ 40, e Ry
I

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

0 U w NP O

RBIGIA T ILAHI6E
o BATHI S EMAE: AR a Ml b FIRIRIGHE OM 1. HJe—f730H T - RESEME, #HT,
S I A FRAME, AR R A TR X A 22 R TR (B2 TR S e PR ——SRAEI Y S
ZEEIA

3.2. EAEENE—E 15
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e while JAMHERM (XHE a < 10) HHEMS—HIT. Python fl C —Ff, (EAT: R KA

&ix

NE, TR EADFAMAT AR FAFEREBIFRRINE, HL b, AR A: KEIRZE
NEL, AN OIS R R R R . BRI B A Cilis —HE: < (U
F)o> (KF). == (FT). <= UNFED). >= (KT%HT) k1= (F%T).

PAFRARIE 4 2Ead 4 EiE Python HANEAIRY Iy 3. TEACHA AT OATH, 3 B Rt T A2
% (HEHIRAT) o B SO S i nT ASE B S 2RI i A D755 BIrA (ORI SCAR S B v T S A 3
gt AHM AL G, BAEREMAZ ARSI (R AT AR W —17 AR 2 £
MBI R G—4T) . R, [—BOER a7 g .

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

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

KT ZHL end W] ARG S 08T, SO0 8 — iR

>>> a, b =20, 1

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

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

16
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cHAPTER 4

EZEHIRTIA

BT BTN while ifi4), Python if SCREHAME = A WA A, FURRA A

4.1 if i&7)

Bk NSRBI 24 2 1 f 1A

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
x = 0
. print ('Negative changed to zero')
. elif x == 0:
.. print ('Zero'")
. elif x == 1:
print ('Single')
. else:
print ('More')

More

MEBANWELAN elif $B, else FAWRENEN. KT elit Relseif W45, T E0IE L 144
BE, if .. elif .. elif .. )P A]DAMVEHBIEE T switch B case BRI .

4.2 for i&x)

Python {] for 415 C 5§ Pascal ') N[, Python /] for iEAAEAEARIEIHUE (40 Pascal), 2
BT M P SGERPBERMES R AMNEE S (0 C), MR ES R AR ERFIM TR LR, e
IHEFA) P R BB . Blan GRS 2 BB f4 )

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

QS
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(£ L£50)

cat 3
window 6
defenestrate 12

AR ME IE A L AE 12 A0 2 TR ) [R) B8 e 2 AR ) P 25 . BB ] L) ¥ 2 AR 2 AR A R AR Bl 1 i B i 22
Tii4E

# 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

WELRREL range () ITEMEEEHD):

>>> for i in range(5):
print (1)

s w N e O

AP A AR AR E R 2 range (10) AR 10 ME—— KR 10 BFFIR BT GE RG]
range A DA O FFhs, HATPASRSE E P Koy (B2 ol K :

>>> list (range (5, 10))
[5, 6, 7, 8, 9]

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

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

B RG 1 ERFY), A A A range () fil len () :

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):
print (i, afli])
Mary
had
a

little
lamb

S w N e O

A KRZEE T enumerate () WEAR T, FEWEFH57,
WER B AT B> range 25 KA A EI 505 -

18 Chapter 4. ESHIHTA
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>>> range (10)
range (0, 10)

range () IR RIEMRE T HMBIRIAT R —FE, (HHSELERIIRA—F. R GIVAAEPLE A
~/|\~/\i1ﬁ1_lil9?ﬂ;ﬁ£l§l’]ﬂ%%1ﬁ, %&ﬁﬁﬁéﬁiL~ CER SN E NIRRT

XX GRR N AR Riterable, TG VE AT ZARE— %ﬁJTEE‘JI%%@U&fﬂ’AWFE‘J%?&O for ifmIHL2
RFEREFAE; PAR] %ﬂ]‘%ﬁjﬂ?‘%ﬁﬂﬁ HBihn sum (

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

Z RSB E LR B ENTSR, AT ERITGVENS B RE . ERE 24 X, BATH
PHE 1ist () 24075,

4.4 EIAPHE) break. continue iEG) M else F4)

break WA C FRIZEML, MT B LK for B while JEFR.

TEFRER) SR else T41; for fRERH, ARG PIICR AR EH, M while JEERA IR
W, PATIR A break IFMZ LRI, APITIE TR THE T HEX AR B EER R B

>>> for n in range (2, 10):
for x in range (2, n):
if n % x == 0:
print (n, 'equals', x, '*', n//x)
break
else:
# loop fell through without finding a factor
print(n, 'is a prime number')

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

OW 0 ~J o Ul i W N -

(ks , XBMEMEX LS. (F41%E: else THET for G, ABT if iE4).)

else ?”ﬂﬂ%?ﬁﬁ%ﬁﬂkﬂ if iBEAI else Th), B try A . try BRI else TRIFER KA SF
AT, TEER) else TAIMIZER &4 break AT, try iBAHIGH TR F 5 a9 472

continue iffty), FFEER CilE, AIATIRIAE T —RKIEAORSREE:

>>> 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

4.4. {EIAhH) break. continue EEGK else ¥4 19
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4.5 pass &)

pass WRAIAPATHEMENE . EIE LHRE—NER), (AP ERHATEM SRR, " RAGE %R . Bl

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

pea g i U i S ZINIUESS

>>> class MyEmptyClass:
pass

pass & A AR B A PFE AR S AT, ARARERFFFE MG 2RI T % . pass SPGHERILZN -

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

46 = LEH

AR BN T DA H R S R A 3R IR 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 = Db, atb
print ()

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

FOLRBE T R T def, JRERKER S NWIESHIER. REGERN T 17710, HHUm4iit.

PRECN IS — TR R AT, TP HE SOR P ATE, BFRC docstring, PRI A% 4T % o AL
SR AT 3 0] LA B Bl A A E 2 SOR BT BN, i il PALEIT e B AR 30 W AU IS B 4% 2 SR ;- Python
T 53 B 3 AT A A SO 5 R A 520 151

PRACAE AT I BT R BRI RS AT 53, Ty e RO R IR(E AR A AE SR A= 2k 5IAS R, B4,
TSRS R AR R, K5, BINZRBREIT R, HReRff R, RafNEARTS#. N
I, RUERTAG| A RS B AT AN Z R B AL B, (R R AR R BN BLRIE. (FRAR2 global iHA)E
SRR R, B nonlocal HA)E LHYSNZ BREUEH ) .

TEVA BB 22 P 28 (522) 51BN s B0 JRERAF o PRI, SE2@ N AR A ok
Ry (LAY AAIRZORXTGH 31 A A RXTRIME) | 24— e B 75 Sh—A ek Bind, S22
QP ASHT RAT S 2K

PRBIOE SFE 2 HIAT 5 R L BRI 5 R B G R IRAE i . MR REARE B B0 18 TR O A E X
BRI 8T DA A Bt i () — SR RO R DT R AL

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

(T HED
VS b, xF AR AR IR, B, F0 R TGN, A A R UL IO T (B ASIR T,
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(£ L£50)

>>> £(100)
0112 358 13 21 34 55 89

R HANTE T, ARATRERIAN £ib A2 — i, POYEBCAREME. 5k, Bk
A return HAIMRBEAREIE, EXAME AT REA 2 T . X AMERFRA None (2—1WEA ).
T SRR 2 BRI AR [ None o WRARBAA FE AT AE print () EFE:

>>> fib (0)
>>> print (£ib(0))
None

2 5 AN LB HH 2R PO S BS s SA R TR a4 A5 e R At s ey o

>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b =20, 1
while a < n:
result.append(a) # see below
a, b =Db, atb
return result

>>> f100 = f£ib2(100) # call it
>>> £100 # write the result
(¢, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

ABFIWHTGIA T —LE Python PJfiE:

o return HALREREAIE. return BN RBASEHET, RF] None., BREIITE IR H
% [7] None,

» result.append (a) EAHH THIFEXMNE result B 7ik. HiEE “NET” WNERIIRE, 4
4 obj.methodname, obj @&Xf%R (WA[PAZHKIEA), methodname @XGIERE LI HESA
AR E SR, RRIZER A/ T DAMHEE, BoRS5 R L. (1 Z0TPAE & LAT5
RKEFNTrvk, LR ) REITIITEE append () & AFFRXT S8 LW, FTAESFAR BENHT
o AU, ZITEMAST result = result + [a] , (HEARL.
4.7 REE SRR
PRESE SOSZRF T AR B I S 8. X BLA = m] DAZH & A T

4.7.1 BNAMESH
R EFONMERAERA RT3 PR %ons, W] A B SCRE DR 28, Bilan:

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

if ok in ('y', 'ye', 'yes'):
return True

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

retries = retries - 1

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

R A DA J7 2GR -

4.7. ER¥E SRR 21
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o HAAHMESES: ask_ok ('Do you really want to quit?')
o HI—ANA]IESCS 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!'")

ABEAFEH T RET in , HTHAFI T REEEEAME.
BROMEAE 2 S I LY eR 50E SCPSRAAL, FTRA:

i =25

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

i =26
£()
il 2 5.

FREL BOAMEIT R BOMECNZIER . TS Bl S i AR Gy, 207 A 5% A ] i 25
R BN, T KRS RARUS SR L s ) SR

def f(a, L=[1]):
L.append(a)
return L

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

AT :

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

ARG SR N Z A1 3 SN E Iy, B AR 7 34 5 e 4

def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

4.7.2 REFSH

kwarg=value B & 4 F 2 Wn] AT . s BIanT

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, "!")

KB Z — MRS EL (voltage) MI=ATIESHL (state, action fl type). KA A F507
R

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument
parrot (voltage=1000000, action='VOOOOOM") # 2 keyword arguments
(N oiakzn)

22 Chapter 4. ESHIHTA
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(22 B30
parrot (action='VOOOOOM', voltage=1000000) # 2 keyword arguments
parrot ('a million', 'bereft of life', 'jump') # 3 positional arguments
parrot ('a thousand', state='pushing up the daisies') # 1 positional, 1 keyword

PATT ] e 200 75 AR TR

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

HH I W H

unknown keyword argument

BRECR A, X SR IR A B SRS . A 15 13510 56 B 7 S B A VT il — > R Rl 52 1 5
O (Hdn, actor N2 E parrot WIAMSED), KBEFSHEWINTFIFAEE, XWAFHLESE, (b
1, parrot (voltage=1000) WAHRL) . NEXF—DSEEL UG, T2 — > B FR i 2 g
RO+

>>> 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'

Bg—MESH **name AU, Bli—AF 0 (FEI typesmapping) , %7 & 5 Eh e B S
X2 MO T K BFSH . **name TEZ WA *name & (F—/NiNg) AEMHH (*name W41
f£ **name Filfi), *name BB 0a, HICHEAEH S RZ IMIMIESE. B0, v P X
X FER R AL

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])

RO LA 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, RS AR P AU -5 U R RS 7 — 2L
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4.7.3 BHEH

BOANTEOLT , SROT ARG B ol 2 5t 74 45 Python e 8. O TiRAUH ik, WAk, fcdrFRIZS 4L
{UFESL DI L# TFEFERATFAERRBCE L, BINTHESEOE (G, AT, BT
R ik

PR AN

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

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

/A TR X AT S RIPESWMHES B b a R Ee M08, (CESCRR Y. Ky . KT
B thmfEmaits.

BN XEFSH
PRAUE SCPARBE /A1~ I, SH0T DARR 7 B s B 7 L B 4 R K

R ESH
AL B — 28407y, FRE TS DARICH IRz E . IRz 1, TESMINPREZ, HiXHESA

REM s ek, PURMEZSIVE / (IERT) ®l. / I TEZi L BURA B S S HEES.
IR R BUE P /, WIZORBEA R ETE S

/JEAIDAR 5 B R R T il AR X T IES .
RBRREFSH

EESIREy R KT, RIDAARBTFSEEAMLRZE S, WAESEOIRPE A X T
EZHiasm .

ER #4151
A NI REBOE SORB, FER /7 F* pRid:

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

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

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

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

B HREUE X standard_arg 2w IWTER, SHE A 5 A TATER G, WA AL B AT DA 5¢
ERISTE Yk

>>> standard_arg(2)
2

CNgkzR)
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(8L 7))

>>> standard_arg(arg=2)
2
B A pos_only arg WEREUE A /, UREEAIMETES:
>>> pos_only_arg (1)
1
>>> pos_only_arg(arg=1)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: pos_only_arg() got some positional-only arguments passed as keyword.
—arguments: 'arg'
F=ABRE kwd_only_args WRREUE SGETE * RUUR K87 240
>>> 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
IR Ja— AR BRI — A R BOE SO, ) T 4R =l B 3
>>> combined_example (1, 2, 3)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: combined_example () takes 2 positional arguments but 3 were given
>>> combined_example (1, 2, kwd_only=3)
12 3
>>> combined_example (1, standard=2, kwd_only=3)
12 3
>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):

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

R EUE SO, kwds 18 name 4R, PBE, FTRES(IE S name FEAELEZE

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

PR A T BB [0 True, PUNKEET 'name' Q5H—MESHE. Hia:

>>> foo(l, **{'name': 21})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'
>>>

b/ (URGZEZSED) J5, iTPAT o BEE, sRECE S name MAERLEZSEL, "name’ ] DAMER X
TSR

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

Q)
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>>> foo (1, **{'name': 2})
True

B, RGBS MAFRATAE **kwds A, WA LB

ING

AR 81 RS2 WP LA 2 T AR T R B0E

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

BERA -
o EMARALETES:, AIALEI PTG IITE 244 . TE 244 1A SEBr i SCIN, 38 1 98] B 50y 5 2
Fein, BRI B S M A, X ARy AR

« BRSHALERE, HRALFRT AL R EOE SCH 5 BARES, Bk P oL i 5 2 0 O B
AR KT

o X AP, fEMRMETE S, W PARG IEARRAE MY 4 I 1 SR PE Y APT A5 5
474 EEXSIIR

VA R A, AL RSN LS a0 WA, XSt e (W Tz fe 2] ) o FEn]
ARENESZH, WA A TR ESEC

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

variadic ZHN T R RN ITA IR S, WL, EMTEFEEESIIRNAKE. “args BZ)5
HEMTEASEARER IR K724, RUABAE RTS8, NREMECIESEC

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

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

'earth.mars.venus'

4.7.5 BBXBIR

SRS BRSO RS, (RSCBAE PR T AR, BHTHUR AOBRIE, B0, NFH range O
BRCTER AT B start i stop 505 WSS SBOR AN, WEAE RO, J * BMERHESSM
ESail LS

>>> list (range (3, 6)) # normal call with separate arguments

[3, 4, 5]

>>> args = [3, 6]

>>> list (range (*args)) # call with arguments unpacked from a 1list
[3, 4, 5]

ke, FIATPAR ~* BAERF I i P 24

26 Chapter 4. ESHIHTA




Python Tutorial, A %5 3.9.24

>>> 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 !

4.7.6 Lambda FRixxX

lambda K7 TRIE/NIREE Y AL lambda a, b: a+b REGREIASHIA . Lambda p%L
AL ZR BN G T . AETEIA L, A R BOARER AR AR R, B R AL
SESUHTEYME . S RBUE L —HE, lambda pRECAT AT AL A4 ek Ay A

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

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

42

>>> f (1)

43

I lambda k3R M &%, 3B AT DATERE 44 BT AR I ) 5 2

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

>>> pairs

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

4.7.7 XEFHER

PATR & SO A AR A A A AU 25

BT AR GBI R I PREFRIE . A EA X LR B IR G4 s, P ]l e H 7
ARPUXLEAE (BRI A TR AR R BHRAE A1) o X —ATW ARG FRIF, DA H 4R .

SCRFAFER N ZATI 5 AT AAT, AR XS AR AR T . SRR AT R S T B
FIAXRAW 25 . BIVESE

Python f##ras AN MMk Python W2 AT A7 FIRAE R 4RRE, PUt, SORIALER TR BAE o0 N B 4t -
XIRAEEVA T 205 - SRS AR R —1T 2 B M — N IESITUUE TR SR P A AR g it (35—
PR G PAPRIL IS S48, A e 7/ 8 h AR, Bk, REEMSE—frigist), SR, M
BRF AT A AT A S g “EO RS AT AR AR AR AT, (AR BT g
PHIET, BRI LA TR BT B AT BRI Gl 8 stk ), B =s A SR -

N ZAT IR AT AT

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

No, really, it doesn't do anything.

mmn

pass

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

QS

4.7. ER¥E SRR 27




Python Tutorial, 475 3.9.24

No, really, it doesn't do anything.

4.7.8 EBUERE

BREE A AT P A E SR BB T e B (5 R (PRI PEP 3107 Al PEP 484 ).,

riE AT A IRAE s ALY __annotations_ J@MEH, HHASEWREILAT AL S
ShRERE L ORAETE S Z A E 5, JRHIR— P REX, ZREXSYPORMECIIRERE. & PI{ER
M E ST RMAGRS —>, JFlR— P FEX, BAEATESIIRNER def IBFMEHIE S
ZIAl R B — NI BEL, — AR 55T S AN SR I (EAR A A Y AR

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

>>> f('spam')

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

'spam and eggs'

4.8 INGH: BBRE

AR RS A, B2 Python U, ZIMBERNE—F RADRAE T KZHOE T HARRE A A KUA%
Yems (SCERERMBYL, Wikl ); AL AR R A . RELE M N P AR LA B —
ANEFERE, R I A G B AR T A AR RS B o

Python il Fl K Z#RE M PEP 8 [ XU R EHEATIR A A% 2 T B, SO0 H « Python JT A E 1Y
TSRS DT AR IR R % D2

o Gk, 4R, R HIRA.

4?%%%$%ﬁ(%ﬁﬁ%)ﬁﬁ%ﬁ(ﬁ%%ﬁ)Zﬁ%%*ﬁﬁoﬂ%ﬁ%ﬁ@ﬁﬂ,%H
Sl

o WAT, AT 79 ANFAF.
IAEHATI/INGE PRI BT, 8 TR bR Bonds EIFHER B2 RIS so.
o HZATIRRECRIZE, R BB AL,
o BOFEEREE AL AT
o fHH SR TR
o BRANG . EYEERASE, BABRERERSHER: a = £(1, 2) + g(3, 4).

s KM K E W Ay 44 B — 3G #HWHI, w4 KM UpperCamelCase, v W5 &N
lowercase_with_underscores., Wi HEPHE NS N EH self G ERELIE
j)":()o

o S5 T EEZ BRSNS E, A2 A% . Python BRI UTE-8 s 4fi ASCII n] AREAT:
K FEDL .

o [A3, SUEZIEFL. AP RIERNTTRERDN, WOREEARIRAF T A ASCIT “£4F .
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CHAPTER B

IR

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 FFRiFRE

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

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

list.insert (i, x)

ERREMNBERATTE. H PSR ATTENET], HIL, a.insert (0, x) EFFIFKIEA
JLZE, a.insert (len(a), x) Z[H|T a.append(x) .

list.remove (Xx)

MINFEHEREE —MER x TR KIERBNFEE TR, fillk valueError 54,

list .pop([i])
MERs)F e E M B ITR, HFREEMEBENITE. RIGEMER, a.pop () MERIFREFIFRR
E—AIE. (HEEAT i N 53R ZSER TN, NEESRmA S . X
IREEH ILT Python 225 )

list.clear()

MERFI R R e, M4 T del al:]

list.index (x[, start[, end] ])

R BN F A —AME x ICRFRERT . RIEHEEICRR, A valueError S,

[ BEBHL start Ml end ZYIRAFS, T RHEREHI I ELREE T RIEGRG|ZHN T %
AT IRTTRER, AR start 250

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

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

HHHEF SR RICR (TR A& SUHFF S8, PRI sorted () ).

31
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list.reverse ()

TSR ILR .

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

ZHONEK TR B

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

You might have noticed that methods like insert, remove or sort that only modify the list have no return value
printed -- they return the default None.! This is a design principle for all mutable data structures in Python.

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

5.1.1 ASIFRSCIEHE

P FITELIRAT A S, GEARRSGHUE (JFEEEH") . SEICRBMEBN MRk i i,
append () o« MIERTIIGHEHULCE, 1 pop O , AMHRERSG]. Bl

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

[3, 4, 5, 6, 7]

>>> stack.pop()

5

>>> stack

[3, 4, 5, 6]

>>> stack.pop ()

6

>>> stack.pop ()

5

>>> stack

[3, 4]

VS E S AT RE SRR AR SR ], AR RIELEIAT, B d->insert ("a") —>remove ("b") —>sort () ; .
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5.1.2 F%IRSEZLRA T

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

KISV collections.deque, AIPABGEH M Pmisins bRz Hiin:

>>> from collections import deque

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

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

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

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

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

>>> queue # Remaining queue in order of arrival

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

5.1.3 JIREST

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

B, AERFITER S

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

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

ML RO () B WERGTTGORIAEE. PR
PR

squares = list (map(lambda x: x**2, range(10)))
BT
squares = [x**2 for x in range (10)]

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

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

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

FMT

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

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

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

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

SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,61, [7,8,9]1]
>>> [num for elem in vec for num in elem]
(1, 2, 3, 4, 5, 6, 7, 8, 9]

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

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

51.4 HENFIRESR

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

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

"N 8 Fede T 2T ARE AT

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

W EFTR, BRI EMESNETHIGH for SRIE, FrLAXABI 456 T

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

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

Pyt AT

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

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

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

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

KEATHESHHEAREN, SWAEa %5707,

5.2 del iEf]

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

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

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

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

L]

del AT DA SR M B s Ar

’>>> del a

W5, 500 a fiaims (HEPVERS S —ME) . JFXRNE del HABME.

5.3 JTHFIFTI

IRMFAFRGMEINE, B, RIFID) R B XPREEIEALR /75) (2L typesseq). Fifi Python
R IRRE, AR SRR A . AR 4155 —FhindE e 512628 L

JCAL Z ML S RRITRIEAL, BN

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

12345

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

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

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

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

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

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

AR, TTHSYRMG, BN FARE, HEWARE. STl Rinmuable (ARRAER)), —MATE 75
JCEFPA, i (AT 30) s&K51i (WR ) namedtuples, WIPAEMEYI ). 5% @&mutable
(ATA2HY) , FUFRICER BN IR, wlak G .

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

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

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

>>> x, y, z =t

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

54 £8§

Python i 37 HF A XAEIERM. LERMAERLICRIDN TP A g HA MR AN B
HRICK. ROXNGFFAE. IR EE. IIRETFEHFEH.

ARG AT TN set O BB R, QIREEGHMEM set O, AHEM {1, (1 Bl T,
TN B AL

PATR & — LB B s BB

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

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

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

True

Q)
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>>> 'crabgrass' in basket
False

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

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> a # unique letters in a

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

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

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

#
{ta', 'c', 'r', 'd', 'b', 'm', 'z', '1'}
>>> a & b #
{'a', 'c'}

>>> a ~ b # letters in a or b but not both
{'r', 'd', 'b', 'm', 'z', '1'}

letters in both a and b

SEAE T Ve S VR SE s E R s v

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

F# (I, typesmapping) W2 —Fh# 1) Python [EIE 2, HAMIE = v REAE F 80 FR -l B4 A5
A S, SPUESEECHRG T IIAE, FHPL XEF RG], FEFEET LFEFPaE, tnr
PURFHAMTE R A AT, DA FArE . 0. ST IedH, Wa] DAURE ST . (HanR o B a)
PR AL & T IARXT &, WORBEIAE KA . FIRANREY i, AR PAHZRS]. YA append ()
. extend () FHEBIN.

A PME T SLBEAR s AR, (H LAY TR ME—1Y . S (3 ATy . 75—l
Py 2o, AETESE 5 A A S R BEDN , Kt it i 7 5K

FHL) FE R KA $RBUE.  del WDAMMERE(EN . FIEAFER KB FIEEE, 5%
KRBT R IFE S I ATAER PR IE, W24

AT List () BRAE, R T IR BT RS, R AT IS (TR, i G
sorted(d)). MAFIHEAELIAR, HTXEF in,

PAT S — 2 S i B R

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

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

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

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

TS T AR B S E A B 7 -

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

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

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

5.6 fEMAEYERTS

AEFHAREERI), H] 1tems () J3A AT [F]I HRCHE SRS I A (-

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

gallahad the pure
robin the brave

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

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

0 tic

1 tac

2 toe

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

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

What is your name? It is lancelot.
What is your quest? It is the holy grail.
What is your favorite color? It is blue.

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

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

= w o 3w -
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HAEE WP IERFS, WA sorted () BREL, TEAMGENEFAIRIEER L, & W— AT

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

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

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

—BORYL, FETRFR B RINA R, QSR R R, B

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

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

5.7 FAFH=H

while fl 1£ ZPFAA K AT AMEAT HUAR , B T DABE LRI AT -

The comparison operators in and not in check whether a value occurs (does not occur) in a sequence. The
operators 1s and is not compare whether two objects are really the same object. All comparison operators have
the same priority, which is lower than that of all numerical operators.

PR HRAE SRR . I, & < b == c B a 27/TF b, Hb2H%ET co

HCR AR R A ZKIZ AT and Ml oxr 26y, IFH, HWEHAE (BCHMA/RIZE) MZPRERT AN not
WU o X BEEAERT I LSBT U RAEAT s not WIS, or WIMLEdRA, P, A and not
B or CHT (A and (not B)) or C. HHAMBHAFHM—FE, HALH T AN FETES- 2R 2R
M.

i /RIZFAT and Ml or ZPTIFAY BRLIZHAT: HSBNLEEARME, — B PABES R, RIS,
B, iRk A M co/E, B, HBA A and B and CARN CRIE. ML AR RER
e AT R I HECE 2 f a — R TEI B4

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

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

(FIUEEED
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>>> non_null
'Trondheim’

R, Python 5 C A, (EFRBN AR R MM BRZAA =, Kl T CRF I
B BRI E == 1), AERT =,

5.8 oI b2 BIAILLER

FEARS G 0T DA A [7) F 91) S 2 p) A0 2 LR o Skl BUARE B I 5 s XU o9 9e, EUBR RIS TR
ANSRAAHSE, WATARE EUACEE R ARSI Z IR oeaR, DAL, EEIH P —A sy
Wo AR AN TC R A B M RIS 51, s A T 7 L OBy LA SR A4~ Py 81 o
AR RICEEANSE, WP FIARSE . R — AP IR0 — D RRIa T8, WIRKE Y751 ] il
B () WAL XT PRy, a7 Unicode B A7 75 HEF BN F4F. MRS T
— BB [ R AP S A 1) 1

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

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

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

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

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

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

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

R, MHBAFEMENRET, HERF IR REEH T AEp TR, BT A < Al > 2577 HE
B B, R RME I BTEATHE, BTA, 05T 0.0, 54, WRBCA S AN Ty
7, MRESASHES D REIR, TR5K TypeError i .

&ix
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iB i Python flREdsJm , FRKIUEARY, ZHiAE Python MR b s EMAE R R R T . I, W5
BRI, fely I SCAR SR OB ARE S, TSRS AN, Xllie s M Ao BEE R FrBlok
M, T OTEYE, RAFEEATR S A S WEMAE AL, SRR A s o
A HHE R EUE SO BB -

NEEBLX LK, Python B4R E XAFA—AN3C1F, FEMIA SRR 12 H AL BT . XA SO Fl
Eﬁ% R ST DA SN B AR R s £ (FEDURAIT RSN, AT A T 7
AR

2 A5 Python S CRIEA I Ui . HOSUF A 2B 2 NG 4 oy « FEBRNER, @4 RmAEE
mxe ATPASRBUR 4, (BDEAFER ) o B, FH SCARmARRRAE 2470 H SR M A £ibo.py XM, #A
PAUF

# 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(
result = []
a, b 0, 1
while a < n:
result.append(a)
a, b =Db, atb
return result

) : # return Fibonacci series up to n

[ -]

BiAE, HEA Python f#RES:, JHLAT 4 S AR

>>> import fibo

This does not enter the names of the functions defined in fibo directly in the current symbol table; it only enters
the module name f£ibo there. Using the module name you can access the functions:

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

Q)
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>>> fibo.fib2 (100)

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

'fibo'

AR AR, ATPMEEMREA JRARAL &

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

6.1 {RRIFHE

e 5 W] AT TR S R OE S X E R TR0 BR AL, HLAUAE import T5) 5 — B BIRIHLA I
11" ORI ASZT T, WP TX SEA]. )

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

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

Modules can import other modules. It is customary but not required to place all import statements at the beginning
of a module (or script, for that matter). The imported module names are placed in the importing module’s global
symbol table.

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

>>> from fibo import fib, fib2
>>> fib (500)
01 12 358 13 21 34 55 89 144 233 377

This does not introduce the module name from which the imports are taken in the local symbol table (so in the
example, £ibo is not defined).

WA — PP T] DA AR A E LI A 475 -

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

AT RS FPATARATRIL (L) KB RN T, AEHXAIIRE, Xy m e
FAT R LR, AREREHRC A E LA,

HE, BT, ARUAEREEN A ~, [, XEELF LA EA . A,
THELZEAZWERPITIAY, Lo f B8,

BRA G as I, EIEIE as FRAIRS SARBRILE .

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

4 import fibo —#f, XA MAIAA R T AL, ME—RIKGE, FARLFRE fib,
from HH R AGE AT, BOREAM

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

HfR: N TRIESITRCR, BRI 23 S AR I ek T N2, 0 R iR 1Y
R H IR — A, Al PAM# ] importlib.reload () , fflll import importlib; importlib.
reload (modulename) ,

6.1.1 DIHIELHXHITER
FT AR J7 #GEAT Python it

’python fibo.py <arguments>

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

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

XA SCPFBEREBUNAE A, SCREBNAE— A L AR, PO ay A7 S B I AU A e
BEHAEN “main” SCPERATIN A 21817

$ python fibo.py 50
0112 358 13 21 34

XM A B BRI, IR A AT

>>> import fibo
>>>

X TR G —MERER T 0, SO0 TS (BB AT IR B B ARIEAT ) o

6.1.2 HERERIEE

M ANZN spam WIBHRE AR, fEREAS R LA Z AR P E B, X SO ) 24 A 51 HE
sys.builtin_module_names ', QIRHAKE], EfEZE sys.path H I H RS EHEE—
M40 spam.py BYSCAE, sys.path NIk 2E(7 EH) i fk:

o P AT EEST T A IR H 5 (SR $E @ SCHFR 4wl H SR ) -
o PYTHONPATH (HFEHF, 5 shell Z5 & PATH iEE—FE).
o I LZRMBRIAME (FEIRIGIFE—4> site-packages H3g, H site fiibs).

TR TESGRFTSHER ISR G, “Bran A7 s TR AT ER H R 24T 5 S i A48 17 1Y
FIsko AT, FHSBERITERY H S BATHEN I 2R R B2 .

WIURALIS, Python REF R AR sys . path, MIARFIER HRETAREEFIER IR IR R . XEWE,
JEAS IR R H SR RA FIRRMEER] 44 B SO, B2 2% H s B, AR E R . X —fod—
MR, BRAIEXRER B RIRE BN Z . TR AT E AR
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6.1.3 “B4miZH" Python {4

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

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

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

BRI N — 2 N

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

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

6.2 FREEIR

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

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

>>> sys.ps2

) Al

>>> sys.psl = 'C> '

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

AR T AR, A SO &

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

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

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

>>> import fibo, sys

>>> dir (fibo)

["__name__ ', 'fib', 'fib2']
>>> dir (sys)

['"__Dbreakpointhook_ ', '_ _displayhook__', '__doc__', '__excepthook_ ',

' __interactivehook_ ', '__loader__ ', '__name__ ', '__package_', '_ _spec__',
' stderr_ ', '__stdin__ ', '__ _stdout__', '_ unraisablehook__ ',

' _clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
' _getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',

'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin module_names', 'byteorder', 'call tracing',
'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',
'set_asyncgen_hooks', 'set_coroutine_origin_tracking_depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'version', 'version_info',
'warnoptions']

BAZHO, dir O FIHYHIE E LA

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

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

>>> import builtins

>>> dir (builtins)

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

(FOAkED)
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'__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

R R 1S Python By &4 23[R A L. BN, By AR Font A 4N B Y
AR AN AT DA G AN AR B ) 4 S As s B — o, S a4 W] DA 7) NumPy 8§ Pillow 4%
ARl Z A 2 ] AR A4 R o

(BB G — AL B PSS P B T — MR (7). A E SRR 2 W AY 44k
WH, Gl wav, .aiff, .au), Wk, N TARRESHARZ BIFAR, & ZOIEMAER— Ay
KBS . BT SO AE SRR AR (FIan, R, @S, MEaRsite. flE A Tk
FERCR ), RS T0T5 TR BB . XA R T 4 -

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

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

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

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

A, Python #% sys.path HH, &HRAEWTHX.

The __init__ .py files are required to make Python treat directories containing the file as packages. This pre-
vents directories with a common name, such as st ring, unintentionally hiding valid modules that occur later on
the module search path. In the simplest case, __init__ .py can just be an empty file, but it can also execute
initialization code for the package or set the __all__ variable, described later.

b DAL S A BRASRRER in:

import sound.effects.echo

XA N TARE sound.effects.echo , {H5| KA A 44
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sound.effects.echo.echofilter (input, output, delay=0.7, atten=4)

H AR TRRA AR

’from sound.effects import echo

BRI AN TR echo , AIHTZEE AT AGE . PRItL, T AR AN T Oy U -

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

Import {5411 J3 — P AR (A2 B S AT ) PR A4S

’from sound.effects.echo import echofilter

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

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

Wi, i from package import itemHf, item W DUREM R (8iF4), Wrl L@ dE X
PIRRE. FREAE B AF AN A AR import iBEA] el @ A e T item; WIARARAE R E S, TR
JE item g, HEnE . WRHEAT] item, ML TmportError J.

M, {§i/f] import item.subitem.subsubitem AR, Bix/g—W4k, &4 item LM EH; &
Ja—W A U@ B e, (ERREE E—uirb e a2, e &,

6.4.1 \NBhEAN*

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

ME— e InE R AL ARG . import IR ANFIRG]: WARAM __init_ .py HAE X
THIF __all__, 517 from package import * B, Bl SFAMBIRZINER. LM ERHRA
i, ARVEE N E RN R . MR AEE A A DEAE AR PIT A * 44, AT DAAFEAE SR .
BN, sound/effects/_ _init_ .py XAFRIPAE S A AL :

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

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

MEEEEN __all_ |, from sound.effects import * {H5Hh R&HE4) sound.effects FATH
THHER T AR M a0 %E LR S A sound.effects (WREASIEST __init_ .py
HIRIERIE D), R, FFAMHE LWL FR. XEAFRATE __init_ .py HE XHAEMZFR (DA
F B 2B FARER) , ISR B import /AR MK BB TR, EE LR

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

Afl, AT from. . . import iFAJNS, FHE echo Al surround B F A B Y H M4SN, Fh, E
I1/2FE sound.effects WHLE XM, (IZFABEEENT __all_ WHAER.)

B, AIPDAERRH T A import  * B H SRS R B AR, (B SRAEE A AR s A X
P -

M, i from package import specific_submodule AL LR, BT S AMBR
i AR [R] 48 A Ee 2 Ab, X Ry SR YE
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6.4.2 HMEA

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

LT A import i54]f) from module import name JEXIATHHXTFA . AT AE A Hi5H
JLRAT ARSI RASC . B, MXTT surround L, BIPAMEA :

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

EE, ASART YRS . RO BRI " main_ ", FrAGRITRIRE— MR 4
Python I R FP A TR, IR A %A A ATE AL AR 208 I 453

6.4.3 ZHRPHIE

PR AIREIE __path__ o FEWEY __init__.py WA BIATET, REIEGRIIAL—A
R —TigsI2e, uue— 758, 2 _init__py e SR AR, T As & X R 5 i ae
FE AL I ZA R T T 5

XATIREEIAAE M, AT R P R AR .

giE
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BWASH

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

7.1 EEZMRIHERN

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

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

o fEAERALTF A S F @A, BHETATHIT G S/ =5 S RIE N £ F o XA TAFE T, W RA
e A F Y FREZ A AG AR, B TR fE R Python ik,

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

'Results of the 2016 Referendum'

o FAFRIY str. format () IAREHE D PRME. AWM {1 IRC B En A8, A4
RIS G &, (AR R R

>>> yes_votes = 42_572_654

>>> no_votes = 43 132 495

>>> percentage = yes_votes / (yes_votes + no_votes)

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

o fJm, ATLAFAFR IR MG I RAESE AT R AL PR, BIEHMTATHET R . AR R AA 3
R AT 3 E S SE I TIROTE, X T A AR

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

str () RECREBEA IR, repr O WA BCE T ARREEEBUOME (A0SR A S R0TE:, SR Hl4A

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

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

>>> s = 'Hello, world.'
>>> str(s)
'Hello, world.'
>>> repr(s)
"'Hello, world.'"
>>> str(1/7)
'0.14285714285714285"
>>> x = 10 * 3.25
>>> y = 200 * 200
>>> s = 'The value of x is ' + repr(x) + ', and y is ' + repr(y) + '...'
>>> print (s)
The value of x is 32.5, and y is 40000...
>>> # The repr() of a string adds string quotes and backslashes:
.. hello = 'hello, world\n'
>>> hellos = repr (hello)
>>> print (hellos)
'hello, world\n'
>>> # The argument to repr () may be any Python object:
repr((x, y, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"

string B H Template 28, Rt TIHEBION FAFRRY S — MOk, RREM sx SHAF, IFH
T IR, (ER A S Hh ) S AT R

711 BRAFFRFHEHE

A FAFBRFHE (R f-FA78) EFAFBREmEg £ 8 F, il {expression} Kk, £
Python k=M (EVR N2 F4FHR 1A«

UL TNy, S RbsURTH, AT A AR UL . RO pi B AB IR =

fir:

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

16 RN, W B N, R TIIR

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

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

A — BT ] DR AL BT AR I E. " tar W ascii() , "!s' WH str (), "'r' W repr():

>>> animals = 'eels'

>>> print (£'My hovercraft is full of {animals/.'")
My hovercraft is full of eels.

>>> print (f'My hovercraft is full of {animals/r}.")
My hovercraft is full of 'eels'.

WARIE S 110 27 5§ formatspec.
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7.1.2 =58 format() A%
str.format () HIEMIEAREW T PR :

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

WHES 2 WA (RO T B) B oG85 str. format () FYARIR G, TS g7 &
ek str. format ( ﬁ(iEI’JX]‘%E?TE’mED

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

eggs and spam

str.format () HiEHPMH X EFESHL 5] HME,

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

(L ESHMN K T SR MERALA

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

UL ,U\é}icﬁiﬁ?kéﬁ*%ﬁ?%‘?% IRIAEAFRG | AR R TRA, ANERALE . XA A 12
BT, RS 11 ViR SR

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

WA PAHP** #5745, {8 table UAEME IR KT S4L

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

SWNERM vars () S5E S, XA AR, W] RAIR [n] 6 35 BT R AL i i
B, RSSO 55T

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

print (' ' . format (x, x*x, xX*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 () #TFAFERE LAY TEREAMRIA 1 I formatstrings .
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7.1.3 FaEXLF R
TR T T A A 5 SR Rl — AP RIS T 3R

>>> for x in range (1, 11):
print (repr (x) .rjust (2), repr(x*x).rjust(3), end=" ")
# Note use of 'end' on previous line
print (repr (x*x*x) .rjust (4))
1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

(W, BH 2 a2k 2@ print O WM SAERSEIRNENZSH% . )

FAFEREXAI) str.rjust () FEEAELMATSM, XA E T BRI FAF R T A X5, [
HHEIEA str.ljust () fll str.center () . XEHEARGAEMNZE, HigE—AHFEAH, 0H
AR FRFRERK, BNASEEAS, mMaEARE BRXF & TN, (Hd s —Fh
ﬁfﬁ,)ﬁﬁﬁiﬁﬁﬁﬂ“ﬂﬁﬁx‘@ﬁﬁa (MR B AW A7, vAMEH <. 1just (n) [:n] XFEMY]

HRIrRE str.2£111 0, SRR AT A E . AREIE 115

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

'00012"

>>> '-3.14".z£fi11(7)
'-003.14"

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

71.4 HXFHBEXLTE

% IBFEAF ORRFF) WAl TFAEHL. 45E 'string’ % values, M string P & SEHIS DA
TAWEA values TUREH. HEAEPHOFATHEE. Fild0:

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

old-string-formatting /N5 774 5 240 < N2

7.2 ZEEXHF

open () iR [E|—Afile object , i 8 RPN BESEA— X4 FS4: open (filename, mode,
encoding=None)

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

FADESR AN TS LSRR T PR PR . mode FIEHASE ',
FoR S HBEREG v R HBEEA (ARSI o FRiTIFU BN, (R
BAMEIRS BSRMEI SR . "+ FORFIIFSCFIEATIEES o mode S22 Ik, A WG ERIA
fHA 'r'.
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WEE IR, SCHEE A text mode FTIFH), WatiRUL, RM SIS FAFE, X2 DA ERY
encoding JRf5HY . WIRBEAGIEE encoding , BRAMIRZ S5 F-EH XK (W open() ). KA UTF-8 @M H
S ERARHE, BRARVRAIE R T B N AR R B gAS, S IEUE ] encoding="utf-8" , YEMG
i E—A "o, ATPA binary mode $THF 0. —dEdIBER A BHE 2 DA bytes M HIEILE . 15
T HERISE AT SO, RORBESS AE encoding .

TESCABET BEHOCHFRS, BOAMEFSRPERFTEHRAF (Unix 125 \n, Windows |24 \r\n) #4854 \n,
FESCARB T E ARG, BRAE \n S nl - G5 E 45 A0T . ORHRAETy AR 5 5 18 SO R 3T
ZIK%#FEHJ‘E%%%IE]E@, HABIA JPEG B EXE 28 " HERISCAF R8s . R, TEBEE SRRy, —&
B AR

TEREBESCPEXRTR IS, Fel i with KT, LA, TRRER)G, UHFERIEREH, B R
warPh, mMiH, M with AN try-finally fURE A2 -

>>> 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

AR M with 85, WNEF £.close () RMCH:, RIRTRERCCH: S R RGE R

el WA £fowrite () B, KA with X8, dRIHH £.close (), BIMERFIEFRSL, W
*H[EE ** B fLwrite () MSEONA ELTE AR,

Wit with if4], SR £.close () RMISCHFR SR, FRREUTZSCIEXT G2 K.

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

7.21 MHIRBFE

AT SRR BT EROE T AU £ SRR .

f.read (size) Al FIEBOCHF A, EQER—LEYE, HRMFRH CORER), SEFTrsxis
(FE—HERIBETT ) o size REATREIIRAE SR AW size B size Sy SRS, BEHOFIR BB SCIFII NS SC
PER/ANE AT, SR BLRE, size BULABERS, SEBUTRIERZ size NFAF (SCABIK) 2 size
AT (CHEHREEL) . MEEASERE, £.read O BEIZETFRH (1),

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

f.readline () MICPFARRIBCRS TR, FAFERRRIRBIATAT (\n), HATESCIARARATATSS I
S B AT A AW TAT . X7 A EIR M EE MG ; H 2 £ readline () R[EIZFAFH, it
FORCAFNR T XERE, S0 \n' FR, TR AT MTAT

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
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MICHEFR AT, W] DA OBERM P B SO R - X FRIERE R RO I A, B, ELACRS e

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

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

e AN E I AGZECCH R T A T, FTPAM 1ist (£) B f.readlines (),
f.write (string) & sring (IWNAEBFGASHE, HaR B AT

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

HAHAEBIBXI R, BTN TS CORBEL) SR (i)

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

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

18

£.otell () R[EIHEAL, 45 SCPFXTGUESCIF P I BT OLE, 2 bR SR AR 754K
PARSCABETR W78 SO BT

f.seek (offset, whence) AIPAMESCAFXI G AL E . T 10275 U offser WWHALE; 275 0H
whence ZHIHRE . whence {H 0 B, FORMICOTF TS, 1 RS 1 SCPFALEL, 2 s i Sefk
KEAENZH Ko AW whence I, HEGAMER 0, RIMGEHISCHITLAE NS R

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

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

16

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

>>> f.read (1)

b'5!

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

>>> f.read (1)

b'd!’

TESCARSCA (B TFAFER ARG b TR SCME) o, RV TSI R R (] seek (0, 2)
BRI SAFRERANBISL), ME— R offset (EZREM £.tell () HuRlElfy, 5 0. HA offser (2™
AR SE AT -

PR RIBSHFF isatty () Ml truncate () Ik, (HAEM: XX RIERIEHIELES S

7.2.2 R json (RELHMLEIE

M A BT R AR, B IR RRNT, PO read O 53R R [EIFATE XL AT UM
by int O XARRYRREL, 2 ' 123" XARRY AT, JRRIEECE 123, SRAFIRESIR, PSR
7136 e N I ) 2 Vi R A KA U (R [ =/

Python 37§ JSON (JavaScript Object Notation) X FhiATHHRA WkE R, RS THHRE . A
T, ARt A2 B KB AR S . Json FRIERHUCR A Python il 2 IR &5H , 15 2 el #4F
IR, XALREMRN serializing  (JFFH4b) . NFAFERFR R EBEIEFR N deserializing  (f#fF1L) «
EF@J WHIRITALZ 18], Fem X G B4 58 0] BE O AP RETE SCHR s i, Bl Ok ) 2 14 42 Ak 31
HIBLAS o

1EfR: JSON #exid & M T AU AR e Bt e 4 . F2)7 LR CXPEHAGETE, "HE R ACH B
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:Ziio

H A7 B USR] 22X 4R 1 JSON “F AR R BE

>>> import json

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

'[1, "simple"™, "list"]'

dumps () PREGEA K, dump () , BHRGERLRFINME Next file o FIL, NH £ ZRtext file X5, 7]
PRI AFA :

’json.dump(x, f)

TR R, R £ BT, B binary file Btext file XH4R :

’x = Jjson.load(f)

W JSON 3447 DL UTF-8 4. 44T JF JSON SCIEAE Iy — orent file JII T 55 I, il

encoding="utf-8",

DR R AR AL B AR T DAL RS AN 78, {HFE JSON i F AT BRI s2 ], 55 Ak Ak 55 7
son BRI S 6T X LI AR -

S
pickle - HfFHREERL

5JSON A[Fl, pickle s&—Fh Fei/F x5 2% Python TR IEAT/FFIALRI ML, [Hitk, ‘&4 Python sy, AAE
T 5 HAREF m BRI REFEE . BOAR R FEWR AN LR WA R 2 b T Bos )
Wt E R DB, XA AR IR pickle B il PASRATAE B A o
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CHAPTER 8

RANMAEERER, BRI ABRE NSO, WZE 25 IR

2, AERELAR
FD) WA W B ERARA FF

R AT (

8.1 iBEHEIR

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

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

A

SyntaxError: invalid syntax

AT S I LA RIACR AT, IR/ “HEKT SR IAT EAR I B B0 5 — DR, BRDGR ATk £
7 [ token il 2 ) (B ANRTEX BAGI )« ABp, AE print () AR ESR, POy, 7EER
HEAES (). BERE RIS SRS 5175, ERUT A SCrRRS, winT DARIE 250 LA

82 ®BE

B TE Ay e R A ] IR TR, ST R] e A B U2 AT MG B B R PR 4, RN
—%@ﬁ??%ﬁ%r@%ﬁﬁﬁ%ié@ﬁﬁﬁﬂﬂm%ﬁﬁoﬁ%ﬁﬁﬁﬁ%ﬁﬁ?ﬁﬁ,W%E
R RIEFRIEE

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

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

NameError: name 'spam' is not defined

>>> '2' + 2

Traceback (most recent call last):

Q)
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(£ L£50)

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

R B ESE AT IR B3] T2 KB R RIEAARRIEEL, MR N IR
R AR AT Ok BIATR B ) S R AUKIK 2 ZeroDivisionError, NameError F
TypeError. R RRYTHM TR AN NESSEIAIR. X TrANERER S, X
Tﬁ?ﬁﬁ(ﬁ@ﬁﬁﬂﬂﬁ*ﬁiﬂﬂﬁt (ESRXFIERA ) o AriER AR W ERIFRRAT (PR X
) o

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

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

bltin-exceptions 1|t} | N B i SH A Lo

8.3 FHWHIAhE

AT AGR SR A B G 1 54 . N B EOR P — BRI AN, BRI AR, BV b b
Fe (1] Control-C BURE RS Y HABERAE ) TR, Wiy &Mk KeyboardInterrupt

B Al
FEHIo

>>> while True:

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

try ERA TAEEIA R
o W, AT ry 74 (try fl except XEEFZEIN (£47) iEh]).
o WIRBEA AR, MBI excepr T8, try iBARITRESE

« If an exception occurs during execution of the try clause, the rest of the clause is skipped. Then if its type
matches the exception named after the except keyword, the except clause is executed, and then execution
continues after the t ry statement.

« If an exception occurs which does not match the exception named in the except clause, it is passed on to outer
try statements; if no handler is found, it is an unhandled exception and execution stops with a message as
shown above.

A try statement may have more than one except clause, to specify handlers for different exceptions. At most one
handler will be executed. Handlers only handle exceptions that occur in the corresponding try clause, not in other
handlers of the same t ry statement. An except clause may name multiple exceptions as a parenthesized tuple, for
example:

. except (RuntimeError, TypeError, NameError):
pass

A class in an except clause is compatible with an exception if it is the same class or a base class thereof (but not
the other way around --- an except clause listing a derived class is not compatible with a base class). For example,
the following code will print B, C, D in that order:

class B (Exception):
pass

class C(B):

Q)
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pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

Note that if the except clauses were reversed (with except B first), it would have printed B, B, B --- the first
matching except clause is triggered.

The last except clause may omit the exception name(s), to serve as a wildcard. Use this with extreme caution, since it
is easy to mask a real programming error in this way! It can also be used to print an error message and then re-raise
the exception (allowing a caller to handle the exception as well):

import sys

try:
f = open('myfile.txt")
s f.readline ()
i = int(s.strip())
except OSError as err:
print ("OS error: ".format (err))
except ValueError:
print ("Could not convert data to an integer.")
except:
print ("Unexpected error:", sys.exc_info () [0])
raise

The try ... except statement has an optional else clause, which, when present, must follow all except clauses. It is
useful for code that must be executed if the try clause does not raise an exception. For example:

for arg in sys.argv[l:]:

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

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

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

i else AN try THIBSIESMIURSELS, ATDAREG R AMIERAE try ... except IHARIFHIM
T i K2 ) S5

RKAEFEE, EFRERA KEME, B 24k @ORESEH, UASEWERBOT RiEmeal.
The except clause may specify a variable after the exception name. The variable is bound to an exception instance
with the arguments stored in instance.args. For convenience, the exception instance defines __str__ () so

the arguments can be printed directly without having to reference .args. One may also instantiate an exception
first before raising it and add any attributes to it as desired.

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

Q)
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(8L 7))
print (type (inst)) # the exception instance
print (inst.args) # arguments stored in .args
print (inst) # __str__ allows args to be printed directly,
# but may be overridden in exception subclasses
X, y = inst.args # unpack args
print('x ="', x)

print ('y ="', y)

<class 'Exception'>
('spam', 'eggs')
('spam', 'eggs')
X = spam

y €ggs

WARFFEASE, WENRE RN R RE—2 C HEEE) ITH.

Exception handlers don’t just handle exceptions if they occur immediately in the try clause, but also if they occur
inside functions that are called (even indirectly) in the try clause. For example:

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

>>> try:
this_fails()

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

Handling run-time error: division by zero

84 MASE

raise {f/R)SCRFOR il il A 45 E O S BN

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

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

raise ME—HSHul e WA R R . XDSHLIRRE LB RFER (JREH Exception ). Al
RAGBH RIS, KRR A S H L 1 s ok B se pilfe

raise ValueError # shorthand for 'raise ValueError()'

WA HARFIE 2 Bl T 58, EIFARFTRAC R 5, AT DA B B raise 1A S0l & 7
e

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

An exception flew by!

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

NameError: HiThere
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8.5 REik

The raise statement allows an optional £from which enables chaining exceptions. For example:

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

ey, XA RA . Bl

>>> def func():

raise IOError
>>> try:

func ()

. except IOError 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

OSError

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

Exception chaining happens automatically when an exception is raised inside an except or f£inally section.
Exception chaining can be disabled by using from None idiom:

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

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

SEHAEHLHITE W, bltin-exceptions

8.6 AFEEXERE

FE7 T AE S BB ) e i 24 A O % (Python B INZSTEIL R ) o Ait@ A B4 2 R B0 Ty
X, FHEHAMM Exception KYRAE.

ST DABE SO REMC AR P BEMUA AR (T, (HId B RS PRFFIT B, B HR it — 2 g, Aair
R 5 A PR PP R AT AR R 0 1 6

KL aHHELA “Error” Z5E, REMRHERF A .
VFZ eI 2 H S SO, DA ph LS SO R A b A4 IR . A ISR, TR
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8.7 E N FERE

try WA — AR A, T8 TR 0L T AR T3 B A . ol

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

Goodbye, world!

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

KeyboardInterrupt

WRAFAE finally 4], W finally FH) try iFRER BTG L5 . Aig oy iR
AR, #WEPIT finally 4. DUNAAENE TIUM USRI A 7 g 5t

o WIS try FAMIREE THA R, MAEA except TR AL 4. MR 74 1H
except FAULIE, 7E £inally PTG SR EH

s except B else THPUTHIRMB ML RH. R, RREATE finally FHHITZ JEHEH
il A .
o R finally 4417 break, continue 8 return ZiEn], SEBASHERT] X

o MR PAT try 1IBANTEE] break,. continue B return i&h], N finally FAJ7EFUST break.
continue B{ return i&A]Z BIHT.

o W finally TAHJPAE return if4), MIREMERH finally TAIHEA return i) Rk
[BIE, TARKE try THE return HAJ AR EE .

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

return False

>>> bool_return ()
False

XA R AR BT

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1")

executing finally clause
Traceback (most recent call last):

(T oUakEE)
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(22 B30
File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in divide
TypeError: unsupported operand type(s) for /: 'str' and 'str'

W EFOR AT TS IT finally T4 except THIANLEBPIAFAFERMIFRAL A Y TypeError,
HILATE finally FRATEHEBA .

E%Fxﬁ@ﬂﬁ%ﬁ?% finally FADTREMANTEGEIR (BISCrFai ML) ARFA M, Titemm
D BT

8.8 T W HYFEIRIE

S TR N G B AT RO BRI A . FEAS O PO R R R R, A AT
FRARAE. A, FIBHTIFANSCHE, JF SRR

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

EAAG I AT, PATERE S, SCHAE—BORH 2 B IR YA AT HRIRAS . FE T A B e
W, EOF TR S AR S8 AT RE 2 0 1 . with 154 ST DA SIS . TG 4 3 A 0 =X ) St
%

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

ERRATE RS, BIMEAEAL BEATIB B A, # & P SCHE fo MISCPE—HE, SCRAFUE SR B AR X
GRAESCR PR X R
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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) .

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

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

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

9.1 ZIFR

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

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

HROR, FAVLTH—L5E X

namespace (% 251]) JEMAFREIR RIGWUST . B, K244 2 AR Python il fHER
B REIEREILAL, FAT— oA S X T R F 1 HLRFR AR T R S A X Ay 2. v 25 A i)
TH: WEARES (15 abs () BRELARNERFERAIRE) . — B 4845 *AZ%UFJJ%
i R A AR o XT%E’JJ%’TE%A&EAUQ B N S e T L R T N T SN LT
A AR AR AT KA B, PSR BRI AT AE X maximize s%, HASENIR
Vo JH B R RS A0 25T A R KR4 T TR N _E A4

RS Z IR B B, Rk z.real W, real BXIR z BB, ARRUL, XM R LRI
S HEEESIH: AR modname .. funcname H1, modname BN ER, funcname ERIHHJE M.
LR PRI T g S 4 JRy 44 R Z TR AE B RS - B AT Al [l iy i 4 5 1

JEPE T DR HEECE WIS . iSRS, WA R, B e rT SR, ATAMEA] modname .
the_answer = 42 , del {EAA UMM 5 g . U, del modname.the_answer £ i &
modname %% H ) the_answer Jg#.

an 4 S ALRAEA R I 2 U, HITE AR LA 8. BRI a4 25 A2 7 Python i REAS /5 Shint
B, TRIEA B R o AT 4 Ry fiiy 44 25 (AR SRR E SO QI8 Gl B Ay 44 25 At 4
SRR SRIE o AIA SRS R, el AR DUZ R AT HTE A2 __main_ AHEHH
M—ar, BIA HOME R4 2SE. NEAFREE EEEREE, flbuiltins .

bR B Jm S i 44 2 1) A o RSB ] I B ), A R JSGER 0] s S SR e RN A B S I, B
2‘ (SEhp b, S RAMR PR AR IS EAF—2E, ) MR, UGBTI A A SRRy
1] o

AN SN 1F A 3R Python RS BESCAS KIS, AGEAN BT BB 7 4 dp 44 25l T
Vil R, ORI N A RAER AR 2 5 | T, ERATERE, iz S mIENT .

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

o RNEERE, WA, H BRI TR

« the scopes of any enclosing functions, which are searched starting with the nearest enclosing scope, contains
non-local, but also non-global names

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

If a name is declared global, then all references and assignments go directly to the middle scope containing the
module’s global names. To rebind variables found outside of the innermost scope, the nonlocal statement can be
used; if not declared nonlocal, those variables are read-only (an attempt to write to such a variable will simply create
a new local variable in the innermost scope, leaving the identically named outer variable unchanged).

H, YRR (G ScAR) 511 2wl R A B TERRECZ A, SRR T T S 4
SR e — By i 44 23 8] s BRI 44 251 S SCHE SRl 44 25 8] PN PR 5 — A i 44 25 )

SV, AR 7 T SCAN E Y - AR A E S R ) SRV Pt 2 e i 44 25 18], iR
PRENA 2075 A2 5N A B o 75— 7T, SEPR i PR R e A A T 38 58 i) - {H2, Python
%%%ﬁ% ‘)‘Jﬁwﬁj‘ﬁ% SETINT 175, BB T BE S AR (R 2
SHE T

Python 5 —MEFEHLE . WERAFAEA RN global 8 nonlocal 4], J"JXT SARE IR B2 i A
WIZVERIR. IREANSE SIEEE, LR RARRg R4, MERt2utt: 54 del x M)%jﬁﬁfﬂ%iﬁi?l
TRt 45 23 [ P AL BR T = I 405E Fﬁﬁ%IA%JT%%’FE’J%VF%BE@H%E:‘MEH%% JeHSE import HAJA
PRIEIE ST RV P Hp 4 s A e ok pR 0044

VAR A BIAN . B G — AR R __dict_, EIREH T BG4 A FH: _ dict BEMAAR
ARATR. WA, XA A SIS, S T R 2 K06 .
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global i/ T R E A RIS RIE AR, H VA4 /e P ER9E5E; nonlocal ifAIHKM
R AR AESNZAE I, FE AN B I .

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

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

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

def do_global():
global spam

spam = "global spam"
spam = "test spam"
do_local()
print ("After local assignment:", spam)
do_nonlocal ()
print ("After nonlocal assignment:", spam)
do_global ()
print ("After global assignment:", spam)

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

A BIAR A e

After local assignment: test spam

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

HE, RHBRE GXRIARE) A% scope_test X spam HI4F5E . nonlocal MIEHE I scope_test
Xt spam WS5E , T global MREH S BAKBZRHIE .

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

9.3.1 XENFEE

s fR AR E SOE AT -

class ClassName:
<statement-1>

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

TR, 2R ORGSR EOE S, (Hn] DA AR . X WATE IR e JEHm
PRAUE SR FFIRIN S B, X2 7 IR A 20 E AT TR A 0 - IR, s PR
MPEAZEE S, R A a5, AT AR R I - R, A X R AL e A (AT
FEAEIX A S N RN, BRRCE L2 S0 B3 HLA BT ek B4

M (GERAL) IR B R, Rl A R 2. XEA B2 R E g b4 =
N IR f e g FRATRTE R — TIA R IR EZE R BIRR (EE AR E L2 mEff
FHEY) SRy E AR ey T A 28, X G HLG 40 7 B I SCR BNy th 9 384 Bk (FEX A7 il o oAy

ClassName),

9.3.2 Class W&

R R SRR AT SRS AL L

JE b4 3] AR Python BT A5 TR 1S | HI BT REFH RO FRUEEVE: ob3 . name. A 2L R IEA P2 S0
AR T 2544 2 PRI 45k R, RIS SURBERERD:

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

def f (self):
return 'hello world'

A4 MyClass.i Ml MyClass. £ e f RUAYEIETI AT, 570 5 ] — S EECH — A R B 4. Kmi:
WA AR, PRI AT DU REDR Bk MyClass .1 il _ doc_ W2 MAHZWIEME, Rk Epr
JEL R FAFEE: "A simple example class",

i) F A R ECIIRYE . T AR R AR 2 1k B 0 — T S B AT S B A 2391k
(et ) FikRy2E)

’x = MyClass ()

BRI £ TR RIS SRl A & %

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

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

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

x = MyClass()

MR, _init_ () AR BONSRAK I S R G R XM OL , RIS BI s AT
MSEERg __inic_ (). filtn, -

>>> class Complex:

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

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

PRAEFRATRE I SEBIRT S AT A7 SIS FrRe B AR I e — Ve 2 B L . AR AR BIEAFR: L
P JmPEA i
Data attributes correspond to “instance variables” in Smalltalk, and to “data members” in C++. Data attributes need

not be declared; like local variables, they spring into existence when they are first assigned to. For example, if x is
the instance of MyClass created above, the following piece of code will print the value 1 6, without leaving a trace:

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

print (x.counter)

del x.counter

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

SN ST RO A PR T H T B A 26 . AR S, — AR g 2 MO R R AR R e LT
SEBIIA Y T . ICAERAT ARG, <. £ @EMITES IR, B MyClass . £ @& — PR, i =. 1
AR, B MyClass. i @il (Hid x. £ 5 MyClass. £ iR @ —[EH - E—1 7 %,
AR RBON S

9.3.4 FiEMR
R, AR IR T I

’x.f()

£ MyClass /RBIH, XAFIREFAFH *hello world'. {H2, LRI —PIrEHARZLMN): . £
T NITERR, BT AR R LAS PR A - Bildn

xf = x.f
while True:
print (x£f())

FFFFEEATH hello world, HEI4N.

B—DIFEBI I B AL T A7 ARATREC EE R 8] B <. £ O WIS SE, BAR L0
MR BUE ARE T — B8 RNSROE THH A4S UARES B — 5 Z S50 28 £} Python
BEXTIKFH — SRR ..

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

BAARNS IR TC L BRAR )y LB AR, IR AR T S BT T RES SR A . X S BRI 5 |
JAE, AR AR L JCR R R, RHRRIBIFTRIIZE . MR BB I AR s — AR
JEEP R KBTS, SATEPE (LOXTRMAER PR REOTR ) R E— M RMR, XSRS
GO ITIER G S BN F NI EXIR I, KT RO RMSES | R E— I H S Es %,
F XA 2 B0 2 R A4 R O 5
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9.3.5 XfXHIEE
— Bk, SEBIAR R TR SL B ME R, TSR R T2 B S B S R A O ik

class Dog:

kind = 'canine' # class variable shared by all instances
def _ init_ (self, name):
self.name = name # instance variable unique to each instance

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

>>> d.kind # shared by all dogs
'canine'

>>> e.kind # shared by all dogs
'canine'

>>> d.name # unique to d

'Fido'

>>> e.name # unique to e
'Buddy’

B2 A Ao xt 2 e eI Ry, MBS AT RETE R Komutable X B NS FA 7 B I i S B0 Nt
WG BIADA A P tricks I FANZBONVEEAE R, BRUABTA 1) Dog SLBIRF R L 52—~ By
LIRS

class Dog:
tricks = [] # mistaken use of a class variable

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy")

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

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

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

['roll over', 'play dead']

TERA R BT R il ) S )28 o

class Dog:

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy')

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

['roll over']

>>> e.tricks

['play dead']

70 Chapter 9. 2%




Python Tutorial, A %5 3.9.24

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

Kl R IE T AR IR A R — XS 2 (%~ om”) FRs . Suigiiil, SORRER T IeBlainhg
A, sibs b, A8 Python His A (LA 45 P RESE i KB Ais — B2 58 ek T2E ). (M7EyD—Jm,
I C B 45 1) Python SEELIN AT PASE 4= [ SE BRANTY , FHAE BEHE RIS R AT 5 BERpr T DA
C %5 Python §" AT . )

B i 24 PR T S R - ) i AT RE A A R e 4 O SRR ok g YR B A 4 ]
AphE . TEERRE i AT LA — D SE B RS IARAT B C AR BT 2k p T, R AR
WA FRINRE - FRRTREE, FE LA a4 2978 AT AR KR 2 & AR IR RRE -
TEJTE MRS I JE e (SR ) IR R 3. FRABLEX SRR EHTT T Ir ik Al 24
BRI, ANSAFAEIRIE Rl B A S R AL .

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

AT — SR Y R B RSB E ST — DR VE . BRI SR SCAR I AR AN 5 T 2658
MZW: DR BT R E S — A iR AE B U@ ] LA . il

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

BUE £, g F1 n AR C M5 BB RIVEIE, T ENTEAE C LRI — b h 52425 T
g. HIHTER, AR BIRMEAIE R R SRR Y Y S R 2R ek

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(self, x):
self.add (x)
self.add (x)
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7 ¥R T DA A -5 3 e RO [ 6407 35 | AR 4 e 507 PR SRR 4 SRy el 6 35 5 VA Y 7 S
AR, (SR A 2PN ES AR ) RAF — A AR A G i B R A v o 5 1 4 R A1 3
FRE, SRR AR 2 SRR 280017, AR SR A s ZOREL R T A
YOTERER, € CEA R R BB —E . %, WS km A Bt e Rt
kb, AE AR S KB, N R AT G | R 2E

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

9.5 4ki&

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

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

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

class DerivedClassName (modname.BaseClassName) :

TRA 28 U PAT IR 5 R A ] . USSR, RS WHO . s B0 Sk i @ 51 1 -
WG KB LT IRAT], @RS P AR, REEAR S WIRA B HALEAZE, W
FIVILRF R U H Y ]
IRA R LB BB AT Rk 2 Ab: DerivedClassName () AIBHZEH—ASH LBl AT R
PAT AT RN IIZEN, W DB R R MRS B [n) R &R, R4 T — AR %
775 AR
IRA R RE S TS AW YA I EAE R AR S ) FL Al 5 YA A RRR AR, I AR v
VR U R —J 2 g R o — i, T RE SRR LR A R % R IR A b L . (X
C++ 7 4L/« Python T 1K) 55 bs B2 virtual k)
TEIRAE R 5 3 S b b nT AR L J i A Bp B e [R) 44 1 B 280 vk . A — oy ST DATRT B R L
R K B BaseClassName . .methodname (self, arguments) . &IN5 sk
ﬁﬁﬂi%)ﬁfﬁ . CGBEHEENCY I EETYE 42 RVER B A BaseClassName {44 FREET A1 5w {5 F 1k
F.
Python £ /™ P4 B bR E5 T4 H T4k A& AL -
o fi il isinstance() M E — P L HI ) LK Al isinstance (obj, int) LS FE obj.
_ class__ N int 8{FEANIRE B int BZRESH True,
o ffiff] issubclass () REELEHPYEK K FR: issubclass (bool, int) A True, [KA bool &
int 12, {HZ, issubclass (float, int) N False, [HN float A& int BT,

9.5.1 ZE4K
Python th 37 ff—FhZ BAkK . WA ZAHIAGSEE SOERTIT Brs:

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

<statement-N>
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KT 280 R UL, AR , R AN RN AR IR @ MR B E R R B e . MNAER
B, MZ RGP A E S ASHE R — PR R . B, R8-S DerivedClassName
HRIRE], WSE| Basel HERE, AR5 (iBHM) T Basel WHEIHIER, WRAEISHE KT, B
#l| Base2 WBER, KIS,

FLICF I HEXASE A e — 285 5 SRR T 2 sl AWMU DA SRS super () BIPRMAEITET . X5 A7ER
SO A 2 F AR BUE T RO IS SET IRV B H BRI T P Y super 18 TSR

SIASUCAR T2 A E, NI 2 EAORINIE S SR AR 23k (Bl 2 E —A4
AT 2 AR AR I Z R ITT IR ) o Blan, B R K H object, FBLATA 2 BRI L
ERERAL T — 25 A LIS AR AT DA ) object. N THAPRELIEAR AP — R AL, SRS —FE
5 R R F i, RSN RITSEMNLER AR, RN R, I AR R
(BP—A2En] DA T 2A TS S M AR e ) o BT 2, X SeRp A5 v B 2 SR ]
SERRY RAZEECH IR, T TEE 24T, 27 hitps://www.python.org/download/releases/2.3/mro/,

9.6 HR/EE

HBFPALBRA— X R N FR TR “FAA” SEfBIAR BAE Python HHIHFAAFELE. [Hi2g, KZ%L Python fRA%# 2
TEXRE— A8 WA — N FRILMZFR (I _spam) Ni%8 4 /E R APL ARG 34 (LSS 2 m k.
FIESGE BRI ) o X 4B — A LB, AT REN R 0 B AR AL .

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

AR EA BT AL 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 1 7w 1 B #E MappingSubclass 5| A T —A4> __update FRIEAFIRE O T A 25 45,
HE & 1E Mapping K H A _Mapping__update i ¥ MappingSubclass 2 14 5 it
_MappingSubclass__update,

TR, S MRS R R TR AN S 5SS B R A BT AR SR W RERY . XA
FroRfe ol T EESRA A, PInER .
TR exec () B eval () BIURDA SIFBGELRIZEL VL HIZE; XHEBIT global HERIHIRL

B, IR AL BRI R B 480 S i it g AR . RIS BR I HL3E H T getattr (), setattr ()
Ml delattr (), PARXIT __dict_ WEHEGIH.
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9.7 Z:IiifiEA

Sometimes it is useful to have a data type similar to the Pascal "record” or C struct”, bundling together a few named
data items. An empty class definition will do nicely:

class Employee:
pass

john = Employee() # Create an empty employee record

# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000

— B R T 4 B 25 A Y Python fCRD A 1R T DARE AL A — AN T % K 2B 1 O i 2 A Sk
oo BN, WRVRA — A H T S0 G ks AL SR ) R 8, R DA E X — R read ()
readline () HEMNFIFREARBEIIZE, HRHFHIENSEUIE A

LB BN RBAG R m.__self  RWA m() FIRMEBIXTL, im.__func
JITRT ISV R SR 5% o

W27 3

9.8 ENIF

FIHACALL, STREC 2RI RZ R SR 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 WA T I 73 507 B o R AR 04 B 1 AR5 3 I (45 Python B —ANGE—HUBE(R . 1EHE)T
for iIFMRTER MG LM iter () o BRALRIN—E T __next_ () JFIERAEAUARR, 17
A Ui T IOCR . HOCEMRN, __next_ () #f5]% StopIteration S Rl Ik
for ¥, IRATLAE next () WERECKTAN _next () H¥&: ZAMUITER TEMSELR:

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

<str_iterator object at 0x10c90e650>

>>> next (it)

'al

>>> next (it)

lbl

>>> next (it)

e

>>> next (it)

Traceback (most recent call last):

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

next (it)

Stoplteration

F kAR S PLE], BRI INEREII T B AE S T & X—1 _iter_ () kKR H
—/NIFE __next_ () FERXTS. MRERCENLT _next_ (), W __iter () AIPAfEAHBIR [H]
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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 == 0:
raise StopIteration
self.index = self.index - 1
return self.data[self.index]

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

nw v e 3 -

9.9 HpizE

AR G e T RIEE A SR T B AR TR BN SR TARER R, (F2 BT 2HR %
Pt yield ifA]. BRAEA MRS VM next O i, BN EREIFRAEWZ T (2L
EVARAT TR I BT A - */I\Ei/%ﬁﬂﬁfﬂ]f%%*Ejﬁﬁ@ﬁ_@&ﬁi%%lﬂﬁﬂ“%ﬁﬂ"l:

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

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

Q O H rho»

TU\Hﬁiﬁi%%ﬂémﬁEE’Jﬁf’F[ﬂﬁﬁIWﬂﬁﬁ*%@fﬁ*ﬁi&k%%? PR AR e (R AR I BIA N B
#, WhESASEE __iter () Ml _next__ () Jiik.

T A KA EAE T R A %%ﬂ?ﬂ «H(/uz:T!:UUFJH%ZIEﬂEEJJﬁ':T XA G % R EH L ] self.
index fll self.data XFPSLHIARF 1) 728 5 9B B ki

F%TAﬁij@JLﬁF&%H%i’?ﬁf?%u, YR AR AL, ENTE S HENGI K stopIteration. XEELF
VS EAE—k, MRQER NSRRI R H MR A .
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9.10 A FTiER

L] BB AR AR AT DA RIS ORISR, I TERAR RIS e X, EANE RS S AE T4
RXANFER AT T BAmF S RIRE N Z eR T G R L o A e 2k 2R b e By A s B K

ERANRTE, M SR8 F i ST A58 WA .
T~

>>> sum(i*i for i in range (10))

285

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

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

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

260

>>> unique_words = set (word for line in page

# sum of squares

# dot product

for word in line.split())

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

>>> data = 'golf'

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

[lf" lll’ 'O" lql]

i
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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:\\Python39'

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

—EEH ] import os AL from os import * . IXFflEG AN open () BEEH os.open ()
BB s, e il 7 S

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

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

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

>>> import shutil

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

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

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

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

10.3 HTSH

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

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

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

import argparse

parser = argparse.ArgumentParser (

prog='top',

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

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

104 $EHRMHEERMEFLEL

sys WA BA stdin | stdout I stderr FJEVE. JEE X T A &S RIEEAEFEA R, BIEAE stdour 1%
HERGHAABE R EA]:

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

S A BT VR BT sys . exit ()

10.5 FHFRE T

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

>>> import re

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

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

'cat in the hat'
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2 U B D RE R, AT R IR B EATE AR 5 B AN i

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

10.6 =

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

>>> import math

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

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

random BEHRE T U TREMLBERER T

>>> import random

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

'apple'

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

>>> random.random () # random float

0.17970987693706186

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

4

statistics BT EEBIR N EAGE T EME OO, Pk, %) -

>>> import statistics

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

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

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

10.7 B ExMjig]

B 2] 115 8 B AL R B P . R AN R R B urllib. request A URL 45
R, DA smtplib T K%M

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

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

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

>>> import smtplib
>>> server = smtplib.SMTP ('localhost")
>>> server.sendmail ('soothsayerlexample.org', 'jcaesar@example.org',

(FITaRE:)
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(£ L£50)

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

Beware the Ides of March.

nn n)

>>> server.quit ()

(EERE, 5B ARBIFEZAE localhost izt mEIR 5545 )

10.8 H HAFOAT[a]

datetime BEIBRFRML T DA BRI it T7 sCHRAE FOMIAIIS ()28 AR SORy FUMIMI )35, (S By
Hre A RO A BRI T A A AN R o AR ST RTINS DX A X 4R

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

>>> now = date.today ()

>>> now

datetime.date (2003, 12, 2)

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

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

>>> age = now - birthday

>>> age.days

14368

10.9 #iEELE

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

>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> zlib.decompress (t)

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

226805979
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10.10 PEENE

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

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

>>> from timeit import Timer

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

0.54962537085770791

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

10.11 FrE =

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

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

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

men

return sum(values) / len(values)

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

unittest BHAMR doctest MHUIRFES T, (HESLVAE— B SOPF g o Ax i g il i

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

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

10.10. MEEME 81




Python Tutorial, 475 3.9.24

10.12 B8

Python A7 “ Falf ALl RBRGE . @i H AL S i K I BE ] AR SF R 25X — . fIA:

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

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

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

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

o BRI IF 2B IRE, 135 gettext |, locale , PAM codecs 4.
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cHAPTER 11

PRAERER T —F ZERSy

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

11.1 (L5t

reprlib BHRHL T — A EFLRAN repr () BREL, HT A ER KSR Z B A4 T 4R

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

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

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

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

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

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

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))
The wrap () method is just like fill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.
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locale FEHRAL S HEE MU SR A ECA% X Tocale B8 format R0 & —> grouping JE 14, ]
AR A A IR AT R R

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

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

>>> locale.format ("2d", x, grouping=True)

'1,234,567"

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

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

11.2 &R

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

i R R AT SRR, LA S A YRRY Python ARIAFTF (RBEW & RE. HFRITT
L) M. — B IAERG 505 o5 LAFFRER R, T DAYE S ThT B R b B 22 (0“7 RERIEC 1 Jo 7 2546 23
#lo 58 KEPIE UM FAT 82

>>> from string import Template

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

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

TR ML B AR B P AR AT RI(E, R4 substitute () HYERHME KeyError, X
THRE BN A, PR B A T e R A e, IEA i safe_substitute () J¥LHE
IEnE—— R, EaE R ST EA R .

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

>>> t.substitute (d)

Traceback (most recent call last):

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

Template (112K n] DA & Lo BagT. BIan, PATR R A M Ea it R a2 205, RN T H2-51F
I HL BRI A A

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

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

img_1074.jpg —-> Ashley_0.Jpg

Q)
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(£ L£50)

img_1076.jpg ——-> Ashley_1.7pg
img_1077.jpg ——-> Ashley_2.7pg

B 55— BRI 22505 2 RO AR U i A0 0 BT ok o X BEAR X XML SO, 4l SeAR ik
I HTML [ 4541 20 8 R SUBARUBCR 7T e

11.3 {FEHZ#FIEIEICRERX

struct BT pack () Ml unpack () B, T ARRIAE K LR “HERHC AR R IHAYHT
AN TAEAN zipfile BUREYNGOUT, WMATIRERMGE ) — A ZIP SCPFRY B A Sk {5 Bl Pack fURS "E™ Fi
"I R I T AT S A < RREAN e b RS B/ N 535

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', datal[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:starttextra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header

11.4 2435

LR PR T AR R 22 AT 5 DEATIEREI SR . 20 ZRE n] DASR = I R IR BECR 4 Bl] )
@A%WN,%%ﬁ%ﬁ%ﬁﬁé@ﬁsﬂ¢ﬁ%%mm%%%,%UOﬂﬁ%ﬁﬁEW4%ﬁ%%ﬁ

PAT ISR T R threading BEHUUIMTTE IS GiafTE 55, HAEI FAE 7 R4z T

import threading, zipfile

class AsyncZip (threading.Thread) :

def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip('mydata.txt', 'myarchive.zip'")
background.start ()
print ('The main program continues to run in foreground.')

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

Z AR TG 2Pk, M E PR 2 SRR ) F 2 S s . i, threading 45
B fit T Z AR EARE, WIS B RO REES R,

JUE RS T HAER K, (HEUNRTT R AN DA 30— SexE A B ). (R, SEB AR S5 tIMERY
BRI X R IRA T R BN, ARG queue BB AR L RELNY Sk B HAh L AR
HE K. WM Queue XRIFATRREREMG AN, W Tt EH 5, WalH,

11.5 HFRIER

logging BEHURBEINAESE & H R G HE LK AL . RN T, HEH B AR T SR

sys.stderr

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

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')
logging.critical ('Critical error —- shutting down')

EYE VNI TR

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

FRATEOL T, informational 711 debugging BRI, i Hh & Ak BIRRIE RS IR . HoAt i HE 0 T 60 5541
SECR B THRIE, Bk, BT o HTTP fiedsdt . Brndad i nl VARG SE e Zos A [l i) % £h

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

H GRG0 PAE M Python FEEL, AT DAM I FECESCOINZR, PASE H & SCH IR o/ 5 2oy AR
JFo

11.6 555|MH

Python £ F SEAT NAFE B (X RZ BN GEAT 51 I EOT  garbage collection KiFEREAGI) o 24
%?ﬁ%%mF*Aﬁmﬁ%%FTk%Aﬁﬂﬁﬁﬁm%Wﬁ

W5 2O R BB R AR T, (R R R AT X A S AN R BT G IR B E AT AR,
BREFEAN R QE SO HIRAMKIGIH . weakref BURFEHERY TH AT DAALLOTES | TBLREM T 4 .
YRR LN, R BN AD55 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

= A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference

(T IUgkEE)
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(22 B30
>>> 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:/python39/1lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

1.7 AFREIRNIA

VM T RAR S I KT DU L N ES IR IBOR E - (B2, AIHth &/ B HA AR, U5k
5/

array MHURHL T — M array O XR, BRETHIFK, HEAEFHER S0 B BAF SR .
IR T DR AT S B AR AP R Bl 7 (SSZURS "H" ), TR 9 Python ) int
XIGRAEAFRIIIN R, BRI LM 16 7T

>>> from array import array

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

26932

>>> all:3]

array ('H', [10, 7007)

collections BURFEML T —F deque () XR, BIMTHIZR, EMZEsmASINAIFH L AE R, M7E
IR AR A T EE RN o RIS GeaE TS BRI AN LA oA 1R 2%

>>> from collections import deque

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

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

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

R AISIREBASL , Al e ARt T HAL TR, BI40 bisect BIRAA M TIRIEA PR R AL

>>> import bisect

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

>>> scores

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

heapq BHERIL T ETF S ZAR LI R EL. /MERI A H BRI AES . XX THEEZ)
) f5e/ NGRS s AT 5 B R X B R i A A

11.7. ATFREIRHIA 87




Python Tutorial, 475 3.9.24

>>> from heapq import heapify, heappop, heappush

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

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

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

11.8 +#HlFRIEH

decimal BIBURAL T —F Decimal FRB M T HREHl7F fia s . MHLNERY £loat T HEMHIF MK
W, SIFHE T

o T8 55 1 FH R HC At 5 R 1 0k fh s 1) i

. TR,

o A DY 5 LA DAY R VAR B A R

o BESARUNELE, 5

o JPEEEER S T 158 M TSR VE RS R BT AT -

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

>>> from decimal import *

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

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

0.73

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

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

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

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

>>> sum([0.1]1*%10) == 1.0

False

decimal BibFEHL I H T 20 R IEHE:

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

12.1 ik

Python I I R F7-38 55 & B I ANTERRHE 28 PN I AR PR B RIS o RS2 R Py A It ol SRR s AR IR 8, TR 2
FEFF AT RETG EE SRR E RO B 1, B AT DA PR A el PR RS 1) 422 101 2 55 BT R o

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

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

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

12.2 SIBEMIME

T BIHANE B PR EE LRI venv. venv il # & 2 F AR ] K B iS4 1) Python, ISR &
G LA ZASRAE Python, fEWT VA IE24T python3 SR B AL M CAK R4 E Y Python LA .

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

python3 -m venv tutorial-env

This will create the tutorial—env directory if it doesn’t exist, and also create directories inside it containing a
copy of the Python interpreter, the standard library, and various supporting files.

FESUFREEI M H SR OL B2 . venv, XA ARIEH 2212 FSRAEVRAY 23 ORIFBRURK, A I 38 5 75 2 %6F
JIAE H SR TR MERER — IR PR EIRRERT 11 5L TH TSR - env PRGAE B SOCHE RS

BRI, A ATTE B .
7£ Windows |, 1547:

tutorial-env\Scripts\activate.bat

FE Unix 8 MacOS |, =17
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source tutorial-env/bin/activate

(XA B A 2 2/ bash shell 455 . R AR H csh 5 £ish shell, /RN iZ W H activate.csh B
activate.fish J{i7.)

VI HESDIRSERE SO VI N 2 S 196 R 1, DA R ARIEAE R A REIPRSSE , I B A ARE python fiy
LFTBATIRE R E 2R E Python LA, i

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

>>> import sys

>>> sys.path

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

12.3 (&M pip EEB

You can install, upgrade, and remove packages using a program called pip. By default pip will install packages
from the Python Package Index, <https://pypi.org>. You can browse the Python Package Index by going to it in your
web browser.

pip AL T-Ay4: Vinstall”, "uninstall”, "freeze” Z54F ., (57E installing-index 357 W EEF S22 ) pip XY, )
TR DAE A 48 2 L 24 PR L2 B BUA i -

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

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

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

b ] B I SR A FRIFER == MRAS SR 203 i 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 B T IX A2, pip YRR C AL T KA A HA 2B ST DASRHEA ] Y
WA S ARIRBOZIA, B B PAizfT pip install --upgrade QTR RFIRA

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

pip uninstall JGER—A~o AT MR IIIASE F MR
pip show ¥FE/RA XEELHEE:

(tutorial-env) $ pip show requests

Q)
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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:

pip list K REAUEREE 223 i B A

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

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze ¥ AE— RPN E LR W E, HEH M pip install IR, —MHELKWAER
W A FIHAE requirements. txt XFH:

pip freeze > requirements.txt

(tutorial-env)
) cat requirements.txt

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

$
$

SRIG P DARF requirements . txt $EAZEE HRAYE TIFVE 0 B AR 7 1 — /44t 2805 A PmT pAGE A
install -r }’?%%ﬁ%‘%ﬂ@@

(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 HFHEZESE. H X pip MEEHY, 1S H installing-index $8/ . 4145 — >t & 2 7E Python
ARG A I, #52% distributing-index 357 .
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cHAPTER 13

BT 7

P8 AR ] RE S 154 ST 61 Python (48R - ERZ AR T IV ] Python SR ARG S PRI, ARA %
RMPEL TR %7

AP Python SURIAERY— 7y HALSCRY:
o library-index:
CRAZI AT, TR T XAREE i e, DhRERIBI e ke (RAETITE) S5 %
Ao FRUER) Python ZATICELE 1R 2 AUFINACAS . A7 Lepbien] PATSE Unix HEAS, 1k HTTP 4528 3C
B, A BEYLEL, MRTar 1T, S CGLARSF, HEABUi A RV 2 AT 55 . W EARERES %
FILAT RS Z A N
« installing-index fi#78E 1 /E 4 2245 H H At Python JF % # 4 S (I BEbE

o reference-index: Python [IEYARIE TR ERE. RS TS B EE, HIEMES A B 5EETE
FeA i,

B Z Python B
« https://www.python.org: The major Python Web site. It contains code, documentation, and pointers to Python-

related pages around the Web. This Web site is mirrored in various places around the world, such as Europe,
Japan, and Australia; a mirror may be faster than the main site, depending on your geographical location.

« hittps://docs.python.org : 3 1J5a] Python [ 3CRY .
« https://pypi.org: The Python Package Index, PAFHL#BEFk A Cheese Shop', 2] T #k /H I H %l Python
WA RT] o MVRETTIE LA ACHDIR;, AR DAXE AL -7 0 DAGE oAt A fEFREI T .

« https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&—MHY4 KA /RFI4E, L

FRERANAG A AR o 435 A AS—F ) SR SE7E— 4544 “A Python Cookbook (O’Reilly & Associates,
ISBN 0-596-00797-3) ),

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

« https://scipy.org : Scientific Python Xl H £ {5 Ji F-HUs R KT S AN B AEmo e, DAL FiB angeriAQ
B, EEMAS, ARAMOREREE:, BEVLEOME, SO atrEr— R,

XF 5 Python AH XE Y A ) LA 2, W AR BB 2 comp. lang. python , BUERFEANTAE
F R {151 2% python-list@python.org. [ LLFIME(F5 22 B, B KA B — DR H 3% k4 7
—A BRARAEANT, ) CRIBIE) 8, @UCGHRYIEE, PARCEMBTEIE. HRCR) R R T
https://mail.python.org/pipermail/ | $£%] .

! “Cheese Shop” J2& Monty Python fij— /MR : — (LB K 5| —ZZWIEE R, (EUCIS ML ERpRhImg , 5 GUER DI 5
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FER M ZH], WA LERLNTIIER FILAE (875N FAQ) . # ILFEI & TRE — R 3Rk
TR MR 28, FTDATTREC 03 1 S50 o) Ry 52

&ix
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R EAgIEMmE £

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

14.1 Tab #h&F0%4EH L

TEMEREGR IS BRI, b4 AZ AR B BERF FZhFTIT, DABEAEFE T Tab BRI Ik 2 B L
ERAR Python IEHIZAFK, 2FIJE AR IRIRAL AR, AP string. a (FRIEA, ERRELE
A 2RI, AR AP R B IES HAN . WERIA __getattr_ ()
IR R IR R — ), R AT RS IR AT . BOARCE T 205 I il oA
FEM T HR N4 .python_history SCHF. FE R —IK Python R REZ: i IUIE], 2h’E D1 ik IH
CIpitR

14.2 AR EAFRRNERR

Python iR 5 LA RIAR LG, R EE 7 — KA TCiR/ERe, A LA ERYINRE: MR AETE iR 1%
SLATISEGE (FRTER ISR R R R TR IEATS) . IR Aha LI AT AR AR 145
o At (BEFEW) 155, 515 URIHbATS 25 ILAC.

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

FREAR: SRR

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

’0.125 ‘

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

[o-001 |

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

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

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

= |

o, HATUY,

’0.33 ‘

o, S,

’0.333 ‘

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

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

0.0001100110011001100110011001100110011001100110011...

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

R T PEA SRR BN A2Z 709 777E . N2 Python W SAT B HEEHL A A7 6 1) — LA (L 1 2L S
{H. FERFRVHEALH, A2 Python AL 0.1 i —BEHXF B ARG HE HRERIFT B oK, K 28 LA
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK ZHGA A BT Z, i Python i1 7R 48 AEUR AR nT 4 HEL A 47 44

>>> 1 / 10
0.1

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

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

5 5 #1 1, Python 75 £F Fl N B repr () RS EFEA 17 MAMB TR TR, W o.
10000000000000001. A Python 3.1 JF1&, Python (YEKZA(ZE S 1) PIAE B e i Be 35 7 op i
ST AL R 0.1 o

TR XA O I E R AR . B2 Python YEE LR, AN RARIIGPROHHR. IRSTERT
A SCRARBTEXE b 07 A2 ST T BRSO (AR TE SRR AS SO A i B R

e BaXfhEs).
AR A, AR e S Ay B A A s A R 7 A R R PR A A

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

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

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

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

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

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

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

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

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

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

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

IEAIR R SCRER SRS, WO ORI R E 5" HE AL THHO P 80 ! Python 77
MIZF RS IE R R YOR TR, e R Z Bl ds LA UOF SIS HARR 89 24+53 FiH (i
PR 1 ADEEMORAL I, X KRBTSR A C 208, (EARRRSSTfF2C e B H bR, HAaR
PP IR RE 2 BRI 8 AR .
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ARSI SUR SEAFAE , (X T REZHOE RTS8 MR UL, R T R i & R R 45 51
EN NIRRT R EE R TS ER AR L5 R, str () Bl E R, X TERERESTSE
formatstrings 91 str. format () HFIEMMEEHIARLE.

TP EEREH TR I RNNE AR, S22 #H decimal B, ZFHSEH TEESS TN M ERE
a0 v = 8

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

WRARAR V7 s A P AR 24 T ffE— T NumPy £ DA S SciPy 1t H BT i /F 2 HoAh B fige
THEHE AL, 2 <https:/scipy.org>,

Python 24t T —26 T H. | W DAFEARELY) #8258 — A7 S BOR B () D B0 0 R #4885 Bh . filan
float.as_integer_ratio () HYESKF TR N—D0H0

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

T e — MBI ELAE, B AT AR R Te it B U

>>> x == 3537115888337719 / 1125899906842624
True

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

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

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

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

W PRI RN, BN TEBRERA ((FETEK) B Python BAEKU(E, PAKS SRR
A EAE S (B4 Java F1 C99) Az i

F—NE AR THZ math. fsum () B, EF BT R/DKASBEF R R L. ©aEBUER R
;%ﬁﬁ?@ﬂﬁ EEREE “FHRMAL7 . X AT MR I HL AR RS B HE ARSI B, (A IR A S TR B RE RS 4 5 5
A GOEE R

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

False

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

15.1 RRMEEEIR

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

R AAREIRRE (LSRR ZH) b hl/INEOTETE A k] (DA 2 BB T ) REifRomix—
PO R Xt A4 Python (3 Perl, C. C++. Java, Fortran PASHFZ UG ) 2HA
2 BRI R ARPR Uk R E A 2 A

N AXEE? 1710 2 Teyhk M /MRS B3R . Hal (2000 47 11 1) JLPBr A {# 1] IEEE-754 3%
RIBFARERIHLAR A S LT BT R 58 T- G#8 2 Python i 5Bk TEEE-754  “UURGJREIRA” . 754 T
FEEF AL 53 AL, PULAERARY, T SIENE 0.1 HeAf oy A J72%*N JE U fERm i e el 7>
¥, Hob J ORI 53 ARG R FER
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https://scipy.org

Python Tutorial, 475 3.9.24

’1 / 10 ~= J / (2%*N) ‘
A
’J ~= 2%*N / 10 ‘

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

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

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

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

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

>>> g+l
7205759403792794

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

’7205759403792794 / 2 ** 56 ‘

ORI RERRER DA S5 5 NECA:

’3602879701896397 / 2 ** 55 ‘

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

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

>>> 0.1 * 2 ** 55
3602879701896397.0

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

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

X B R B AR T AL BB R 25 3 I EE 0.1000000000000000055511151231257827021181583404541015625
WEiIEE (AIEKRIHRA Python) #IA S B RXANSEREM T HEHIEUE, W2 as R Ah 17 A8
=28

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

fractions fll decimal B ST TR EIMA

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

>>> Fraction.from_ float (0.1)
Fraction (3602879701896397, 36028797018963968)

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

(N 4kZE)
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2 ko)
>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")
>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
15.1. FRMsEiR 101
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cHAPTER 16

Bt X%

16.1 TEHER

16.1.1 SHiRAMEE

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

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

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

’#l/usr/bin/env python3.5 ‘

(RERES AL T 0 PATH ) IAKIFL, FFRESCHFRCE N AT AT . # ! 20 SCHF RIS F4F . 7R
Foep-f b, AT A0A Unix FEUROATE R ("\n') 4R, A2 PA Windows ("\r\n') 1745
R, “HOITATF, SGEU “BETAFT, T4, e Python AUERHEREITAA

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

$ chmod +x myscript.py

£ Windows R4 F, #cA “WIHATHI" BUARE. Python 27 A SN . py UM python. exe
KHf, XFEXLi Python USRS HAE W AAIZAT. R ATDAZ pyw , TEXFMEIT, 2 FRmUH
B S 1

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

WIRPASE HALEUE A Python B, S0 BB A EAE RS SRR IS, MRRERR e T LA T SE R 1 i
A, RIETETFAS B GRS o 50T DUl KF 44 2 PYTHONSTARTUP [RREEAS RS N A0 5 Bl i
ST SO 48 K SE B . X ZEMBLT Unix shell ) .profile Jjfig.

Python FUATE3 TR, A SO CHE , TIAETEN A SN /dev/t by BAIENBEEAHY
Python fHIAS 1 SCPEZ B (52 SO RIS — D2 B 0E ) o XA S 52 B8 2 I R v 44 25
B8], BTAE @ Lk T AR T AFE R BT P B o] DA SO P B R R AT sys . pst
Ml sys.ps2,

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

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

16.1.4 EHIER

Python {2t T4 T RiERH E X E: sitecustomize fll usercustomize., TAEHL TIEHEIE,
T ERFEEAR B - site-packages H SRV E . JH3) Python Fz47 A UHS:

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

BAE, BT DMER H S QI —4~# 8 usercustomize.py B, IFRFIIFAARMARL T . E&¥
i Python (YRR RSN, FRAFEDA —s WSS, UEMASTA.

sitecustomize VMMM 77 X T AR, (HilH diit SALE B 53 1L 4 )5 site-packages H g P8I, At
usercustomize ZHIB A ARSI site BRI,

gix
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APPENDIX A

RIEXFERE

>>> Python ZZ AR BN /RAT . 89 1T DATE BeTE A RERs A2 AT AR /s ol B 3
. BAEPUFE X
o Wk IR RSB, DARIE—XCE R A A A AT (555, S, KIESH=51%)
W, BUTEFREREMmAR 2 f, A H.3 Python ) ERIAHERAT .
e Ellipsis NEHE.
2to3 X & — 2R Python 2.x (AT 4540k Python 3.x ARG T H , 38 2 AT I A B R 3k [y ST v of Ak
PRACER /AN 17 A8
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.

abstract base class -- fll R AR FMGILIE IR ABC, @Xtduck-typing BI#hFE, EHAL TR 3 D1 H
F, M2 FHARF G E hasattr () B FRMECE M H R (BlanfEH EAR ). ABC
SIAT R T2, XM IRgK B HAh3s, (HAWIRERY isinstance () Ml issubclass () ik
Al I abe BiHSCRY . Python H AT 42 W B ABC I TS B Ed 4544 (7£ collections. abe 5
Herp ), B0 (7€ numbers B ), i (FF 1o i), S AERIFFIMEAR (7£ importlib. abe
Riderb) . RATAM A abe BLEORAIE H T ABC,

annotation -- biiE KRR, KEME. RBESEORIMEMARE, BEN R &2/ R

AR BREAEE (PR AT, 4Rt . R bRvE 2 BIAE RO . HRamte
B __annotations__ FiRJEMET.

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this functionality.
argument -- S5 7 REUAE 45 function  (B{method ) WH{EH. S50 HWifh:

o REEF A TERREOM PR A AR RAE (B0 name=) SUEAME NSRRI A ** BY5
JRHLAEMA A . 250K, 3 A1 5 ZEA R X complex () B YR T Kt 7S 4

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

o AL E Al ANET KB TSES . MESEOT T SEON RN ITK AL/ 8 VR wih
WA * Witerable ETCRPAL A . 2BIKUE, 3 F1 S LELA NI PR T S

complex (3, 5)
complex (* (3, 5))
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BB 2 TR I R A i AT TR I B L calls —35 . ARRIEE, (ETEBR
HTHIRFR— S8 R LR E 2 PIRE R Y Jay AL B
3% Wparamerer RiFASH , # WG SHSHSHKHIAK PEP 362,

asynchronous context manager - 535 |- FSCASBISS it Fp X £ i i & X __aenter_ () Al
__aexit_ () F{EHN async with iBAF IR TS . B PEP 492 5] A

asynchronous generator -- 5525 /E % 2% 1% [B1{E Masynchronous generator iterator R B -5{#H async
def & X PEEREARFALL, ANRZAHETFTEAS yield R PA=E— RS WHE async for
PEERHp {5 FH 1
WARTEE R 248 A g R A, B L LT W] RE 238 o+ 4 %
FEREARE SL, T ETH AP ARE R

— P R AR R T RE L await FRBAEH async for PAN async with i),
asynchronous generator iterator -- 5251k 2% {088 asynchronous generator PRI B EINT A

WX 5 & Tasynchronous iterator, 4] __anext () FEH BTk 0] — A0 SR GO AT

Sl R R A RS BB N —A yield Kk,

4 yield SoRFEHAEALEL, IEAEM BB PR (L3R AR A by ). 4% 5
Pk R BER B anext_ () BT EMRAMIER , T2 BTG RSN
Z: il PEP 492 A1 PEP 525,

asynchronous iterable -- S B[ KRR W 7E async for i A) o gk 6 H 09 X S b 0 B W
__aiter__ () F¥EREl—Aasynchronous iterator, | PEP 492 5] A,

asynchronous iterator -- 5335 3%fCES LI T _aiter () Ml__anext_ () FEEMXER. __anext_
WAGR ] —A~awaitable 35 . async for AP __anext () J7ryAPR [l wl &5
fixts, HIHD|%—1 StopAsyncIteration B . B PEP 492 5] A,

attribute -- JM: A value associated with an object which is referenced by name using dotted expressions. For
example, if an object o has an attribute a it would be referenced as o.a.

awaitable -- A[25 R0 GETE await FRPHEHXTER . WA coroutine B2 HA __await__ ()
IS . S0, PEP 492,

BDFL “Z B{-Z&M#E" B9 X45, B Guido van Rossum, Python BJA13E# .

binary file -- " JERISCHE file object BB RS F 0 KAt o T HERISCARR B FEFE A E IR (rbr,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,
TS Wrext file THERENSTES st X RMSCRTS .

bytes-like object -- ‘P Yi%I%} 4 7 4% bufferobjects I H f& F 1! C-contiguous 22 1 % 4. X 435 T A
bytes, bytearray fll array.array X%, PAKIFZ il memoryview X[ 5. FI7 BN 4
AIEZ R AR B E P R XS E AR R . PRAE N B SO ARGl B T R R A
SRR BN AS I O . X RAE SO T AR AT TSR . A ARG okt
SBIFAU4E bytearray AN bytearray i memoryview, HAWHEAEZR i fIEHR AT A
AIARXT G (0 HEE T RNAEY) s KR A B Tt 4E bytes PAK bytes X4 memoryview,

bytecode -- ‘= {ifity Python JFAUH 29 4mit 450, Rl CPython fifRiss H /R Python F2 )71 RS .
FATR S GAFAE cpyc SUUFH, XFESS IR PAT R SCOFI R BE R (] DAGa 25K J5RS 28 4 13
RHEARY) o X FRNE T B TR R T AT LA RS 1 virtual machine 2. 1o 5N
Python ML LA —E#l A, tA—EBEFEAH Python it 4.
FATISFE A H 0] ALE dis By SR h R .

callback -- [ —ERSEWL L A LU DATE AR SR B9 FAI 209808 FH ) 1B RR ek 4

class KA P OSBRSS A WA SE B R A TR 1R 7 e

class variable -- Y8 & 7R3 HE WA &, I HAUBRAERIZ S BB (MR @ AEZS M SE 6 R & k) .

9
9

SR E. WPRFEIERE

9
!
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coercion -- JFISRIEEHE 60 S AR R 2R B S B RAE T, —FhR AU SE 0 R U 40k o —Fh 2R
B, BN, int (3.15) @XFIETF RGN REAL 3, BAE 3+4.5 1, SRR IR—3 (—4>
J2 int, —AMg float) , PiEUAEHARAHF B4 GEAHM, HIAF51% TypeError. WIREA
%%%Tﬁﬂ%ﬂ, TP BRI W AR S B — M A R 2R AL, BN S Y float (3) +4.5 1
AN 3+4.5,

complex number -- 525 XL RGP R, Hd g BUEEEER R A SRR A R AL
EECEERCANL (-1 PP IR) SRR E, EEAERARE N 1, TR EN 5. Python P&
TXER SR, R TREZEC TG BEEE— 3 B2, Fl 3+15. WARFEZ math Bk
DI GE%F B EZ BOR AR, M cmath, EAEIM & — R R BRI EAE . SRR 1%
HbsE, ZMEATHE IR S T

context manager -- - F 3PS 7 with EA)PMHH, @AdEX _ _enter () Ml __exit_ () FIE
RIEHIFRBLAR SRS, S0 PEP 343,

context variable -- | F 30 H —FRIEHE T E I LR SCT DLEAE AN R BER S & XL TAELAE 5
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M Tdfdngis
HZA TR, BT R R E ARSI KRS AR TiEES. 20 contextvars.

contiguous -- ¥E&; — AN C i 4 Fortran % % SN LN . F4EZvh /2 C Ml Fortran
LN . FE—4EB T, Frf 2 B U AE AR TP I AE S HESY SRS LR s =5 0T
TEZ 4 C-IEZ iy, U NAE b HES I H e fg — 5 D5 ) 5% B B M ek . (B2 7E Fortran
LA NLER S — DR etk

coroutine -- Ppf PfEE T HIRER BB, FHIREA] DAFESE— b ATEAE ) — R . PIVRE AT DA
EHFZ AR S EFEA L BEAWKE . Bf10E asyne def i5AESEEL. S L PEP 492,

coroutine function -- {pFERRIEL 1% [B]— A coroutine X5 R FREL. TIMERERTE asyne def {EA]3RE X,
HA] el await. async for fl async with K., X4rERH PEP 492 5| AR,

CPython Python #iFEiE S IHITESEIL, FE python.org | % 1. “CPython” —i] Jf] T-7F s BRI 52 5
ftb S BLAF1 4N Jython B, IronPython A X il .

decorator -- AN IR [WE R 75— A RBU L, WHE M Qurapper IBEIE AR TREE . R
#RIE ILA F4IFE classmethod () fll staticmethod ().

AR U —FEIRNE, DA AR SR S Ese %

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

@staticmethod
def f (arqg):

FURFAOBL IR T, MR ILFHGET . A7 XARGERIS TR T 5L S S 000
.

descriptor -- ik 3y (FTEXT __get_ (),__set_ () B __delete_ () FERNE. B—1HKE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR, BE
SMER— AN BT SHE a 2RI AR FRN b XS, (BUR b 22— R, WS TE XY
HIFIRRS T . BRARFE IR SR IO 2 IR Z R B Python [ ¢4, TR 14 2 B ERRIE RO AL A
GIERE. . B, . ESE AT IS &S

B KAL) T ERE 25 E, 15257 descriptors By, #2578 H ¥ 7

dictionary -- ‘yJlL —ANSCHERA, HoA AT R SRS B AH B B . BT DURAEATHA __hash__ () Al
_eq__ () HERRXE. 1F Perl iE5 RN hash,

dictionary comprehension -- “pilLifi: 35X AL AT TR ARG A 1 BT A B0 43 JT F I IR B 4 SR ML —
MEESYE, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 MM B . 2 I, comprehensions
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () 1R EIRIXTEYEFR A
FHAE . BN TFIZE DN EISHE, XERE L FHRSER, WEESHHN A, 2
B R s L o R F2%, WA 1ist (dictview) . S dict-views.

docstring -- SR AR (098, BB 2 ISR — D Rb U R A7 B P . EAE RS IAT
I 2m, (HoBRERT R BIFRAFIESR . sRBEREE) __doc_ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- &1-2RM $5—FhgpAe KA% , BIFAMKEEE RIS RBORM e K2R/ A B D, m
T EHEFA S RN (ARG, WEREGN T, IRaEERENT.”) BT
SRR AR E 2R, B R RS AT A R 2 SRR IR T R G M. Y12 AR g0 (il )
type () B isinstance () ¥ill. ((HEEHFEME-F-2A 0] DUEEFH 4 508 % fERAb S, ) SR
i hasattr () KB EEAFP JRft.

EAFP “RIFIHCRIFTTER )" WY S . X P Python 5 HI AR 9 55 RS 2 M50 T 75 1 gt sl S A7
T, e E A RIS . DXFR S P XS 4 st @ Kz try Al except 184, T
AT 2 BT LBYL WA, 35 W T C iF 2 HAhig & .

expression -- A A A PUK HEFAMERIBE I, Ha)igul, — PN ERBRERTTENFEEE. 4
R BT EEASEREOR LR, EARAH SR ME. S HMES AR, IFE
A G S AR R RR . IEA e HER B statement , BN while, WREWEJE T1E4]
[IE| = Sr5: .

extension module -- §JE e DA C 5§ C++ 4@ B, {ff] Python 1] C API 3k 518 F %0 A KA AR
T2 H

f-string -- f-F4Fp VA £ B0 F BIR I EAT R I EE R e B AR S AR R T
[ . 2L PEP 498,

file object -- SCPERF G X AR AL [7] SCH APT PAGE FH R 2RI S (A read () o write () XAFf
) o ARIEHATE S XEAE, SCEERTG ] DAL B BLSE G4 50, X HA 2R A 6, 2wt
Eiﬂ?‘%é@iﬁl‘tﬂ (BlanbriEs A/t . WA IX . BT, SE%%). USSR MRRh
;ECXT}— E‘ ‘/‘Iﬁo
SEBn b SRR R SCERT S SR IE = Bt A S, ek — i) U DA LR . BT O E
SOAE o B, B SO SR HITE 5 U2 open () BRER

file-like object -- SCPEHIN G file object F[H] SLin] .

finder -- #ER2Y —Fh S22l A R T AL loader FIXTSE

M Python 3.3 2fEAE AR AL Ao Tk 12 54X % ity sys.meta_path i, PAKpath entry
finders Bl sys .path_hooks ffiff].

HL P 5 1 PEP 302, PEP 420 # PEP 451,

floor division -- ] FIBUBERIE: [ F & A B B BB BCE R L. 1 N BORRIE s B2 /. B
n, FakX 11 /7 ARSI E 2, WS 2R R A EIERGRE 2.75 o HE (-11)
// 4 £RIE] -3 FRXE -2.75 B T ASEILEE. I PEP 238 .

function -- B&L W] DA R B EAMER —40EA] . 380] DA HAE ABASEZ A 540 HFAE R BUA I T
i . 59 Wparameter, method i1 function 2877,

function annotation -- FEbRTE R 41X B EUE S 5k [B{E A annotation .
PRV R I B TR 242 - BN DAF s 2 A int SEOF TR 4> int {4:

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

PREPR TR IR HEMR WL function —5
See variable annotation and PEP 484, which describe this functionality.

_ future__ future 1E4), from __ future_  import <feature> f§/n4iiFen{di B & K Python
KA R AR UE A TEE RIS SOR i 4 midib . future  WIHLSCRYICSE T RIBERY feature B
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{EL. I P A BB HASRORAE, AR AT LA BRI R A E AT I O OB ZIE 5 AR E
¥ (HE) T EIA:

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

garbage collection -- Bi B NI BRI FI9 0 A %) NAF 25 IA) R0 F2 . Python @i 405 | TR —ANBEISAS
WANFTAEERS | F PRI LS R A TR Iy o T DA g AR e fs sl 430 (el e 2%

generator -- /)% 2% 1% [B]—A>generator iterator IR EL . 'EHERFMBGIFERE, A SETHAE vield
FeR A PAE = E — R VAL for-IEEA i FH o2l next () BREGE—3KEL.
A AR R, (IS L N T R4 A Bk RS, WRTEE R S L, F
{6 2 FR DARE G IEE S

generator iterator -- 2l R ESEIRES generator BB ERMINT S .
A yield SIGHFEHEARE, A MBI EPAPIRGS (BRI EMERN wy 15A)). M4i% 4
AR R BT, B METFOCERE AT (X580 AR MO T 6 ) 538 bR E 22 HIAR )

generator expression -- £ RIEN R FIERRM RSB, EREERG A EREX, FHRE—
A~keyword:/for f/a), & T —MERL R JEREF— DA EER) keyword:/if FH]. PAFE GFRIANL
2 hANZ R N R A

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

generic function -- {Z %A% A [7l 1) JE 24 SC B (] 45V 149 22 A ok SO0 LB R K. A3 T IR 2 o 9 2
SRR R R B WA~ S B

Y52 Wsingle dispatch R1EFEL<H . functools.singledispatch () Hifigs A K& PEP 443,
generic type -- {2 W[ ZH{Lnpe; EHEN 1ist Bl dict EXFER Age. TR ARF HUEA,
HEA SN Z R4 28, PEP 483, PEP 484, PEP 585 fil typing ik,
GIL 3: I global interpreter lock ,

global interpreter lock -- 2 Jsyff BEZT BT CPython fERES TR B —FPALA], e PR A 20 A — 4 2
FEAENAT Python byrecode, MALHIEL BEEXT B ((3F dict FEENERA) HMFH LTI
Y EaN 224 fb T CPython SCHL. 2 BEAEREAS N B RS REAR 2 Rz AT SE 7 68, LACH Ui
PE T HEZ A BAS ERIHATIE .

However, some extension modules, either standard or third-party, are designed so as to release the GIL when
doing computationally-intensive tasks such as compression or hashing. Also, the GIL is always released when
doing 1/0.

PMERIBIESCEL “ZAe A ™ pofReas (RELASEARAORLIE BUE 3L 2 80d)s ) BO%F it A il IR AE
LAY BRAL PGS PR RE S Z BN R . FATIA, SOARVERE M2 (S B AR AR PR AL A, AT 4
INAESF A o

hash-based pyc -- J& W37y (%) pyc i F X U5 S (4 I I A 35z S 08 e g T A s 8 A ROHE ) 7249 15
G 2 pyc-invalidation,

hashable -- W[W5 4y — X0 G2 (I A (EL QIR AE AR iy R B N 48 RS , i ppRol 64 (B E2A
__hash__ () Jiik), FFAIDAIR MRS REEFT IR (ERERA _eq O HK). AIMGAXI SR AL
IRAT AR G A (L LRSS R A A ]
AT A PSR SRR SR AR B A BT, PR DAk S B A A PR B8 e A fEL
KZ 4 Python AT AL P BEAT QAR 2 AT WG A s ATARZE4s (Blng) R i) FOAIGAS A
AR (BIANTTAA frozenset) (M EAIRTCRII N AT IN A 2 AT A . T LA SEfI
XGRS AT A . ENTEREIN—E AR (RIS B O ), e A Em R e 5
TEMH 1d 0.
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IDLE An Integrated Development Environment for Python. IDLE is a basic editor and interpreter environment
which ships with the standard distribution of Python.

immutable -- A[EXR HAREEEAXTS . AR QAT FAFER TG, SRR G RERL
AL o MRS — DA, WAL ETEEFT AR G o B AT TR TR 2N S A (A T R
TR, B/ L i i

import path -- S A¥E HEZ A E (B4 2458) AR5, SRR path based finder P RATIR
FAHR. FEFAR, WAESFEERKE sys.path, EXFRHEERFEETTEER H EHAM
__path__ J@k.

importing -- § A 4— ML) Python fURSAE N 75— MEH H Y Python AU BT 6 A Y A -
importer -- FAZY FAHITMBBIRATHI G WX GBEET finder & T loader .

interactive - 48 i, Python £ —"5¢ HA RRESE, BCRE MR IR T DATERREAS IO SURAF T3 AT RO RIZRIA 2L,
BRIGSE R BRI . LA SR T -3 python COEA I, & 0] AMIFFEHL
B SR T B B TR B) - B T R A R e R — AR A Ry 28 ()
BT help(0)®)

interpreted -- fiFFE%! Python —@ MR ALIE S, SZMXA R IFAUES, RIAME IO d T 577
TS A FATAE T 2 A BB . T WR 3G YR SCPF ] DAL Bz A7 i A 4 (2 S B T AT SCPF s
Fro MEREANE T W BA Mg 3 205 5 ERE AT AR R, R HR P LR EE. 2

Dlinteractive,

interpreter shutdown -- fi#REZS JePH 24 TR S I, Python fFRF 8- HEA —NFRRIRIZFT B BOHF B 40 R
BUFAH E M REFEIR, BIABIERAILS P B TS SE . EIR R Z IR A DI S . XA
SE ST 5 5 | R A RS T AE R PIB BEMTI IS AT RE B B Ap s, IO
B R IRC ARA R CF DL B 1A PER R AL i 45 ) o

FRREAR T 2 I 2R N main_ BOREITEATH A 58 AT -

iterable -- WIS {RAF % AESE—EIILH SRR S, LA G0 B T- QPP F I (Bl 14 e,
str il tuple) DARKEEARRSUKMIN dict, L Ha 2 WRELT _iter_ () Jrkussl
TR5) B __getitem () FYEMAER HE LIMER.

RSB T for PEFRLA KV 2 HAL T 2P FIHTT (zip O map () ...)o H4—Av0]
BRI NS EAL BN ERE iter O I, BERRIZN AN, X AEE T 0E
LA . M AREAR G, REF AT R iter () 8 3 CAHEAXTSL
for WA NIR A AL BIARLE A, QU — NIk AR dy 44 728 B ADRIE AN R R A A SR 2

Witerator, sequence DA} generator

iterator -- IXARAF FRFR — LIRS . ERIAENSRN _next__ () Ik (BCRHALLSN
BREL next () FFBAREIGF AR 284 Bin] HI W51 % StopIteration . FX
B R AR AT G PR O AR, RS next () HEHSFIRG|K Stoplteration
Fh. RRARAEA __iter_ () JVAMPRIRENZEACER TR A 5, NIk A e 5 g nlik
WG, WU T HAL R AR GGG R & . — N RF WIS 2 B T5 AR
TR ARS . AR (I List) FEARBRRRIHAMAA iter O BREEURTE for IR B
SPE A IIEAE . WRAE U DL T AR 28 A U 2 3R 81 2 B A Qe e P e S Y 1)
—IERENR, EHAEERSRR R

WZ{E RN &R typeiter.

key function -- BEPREL bR ORI R A, 2 AR A% R [0 F T HE Y sCHEAL (A Y TR 5. B4,
locale.strxfrm () A FITA B —AF AR DR T 29 2 A HEF 6
Python Hf ¥ 2 T HAR A r S R BOk = B e R A 8 H X HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

AR R Z M. B, str.lower () AR ARVEZME K /NG HEF R 5
Ah, BERBAEATE T 1ambda FiaA kA2, Hlil lambda r: (r[0], r[2]). A operator
R T =AM R B RS . attrgetter (). itemgetter () Mlmethodcaller (). HEE
AOATHE 15 PASR I RN Bt pR B s 191

keyword argument -- G228 & Wargument,
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lambda 1A~ flexpression ¥ U AL NIRRR KL, FRIBNSAETR M RHBORIE . 47 lambda R %0 F)74

> lambda [parameters]: expression

LBYL “JEfR aBkik” MSESCisE . XU g S A% SAEIE T I s 2 e s 2 i fe 2 1 -
BERAME 5 EAFP J5 XAG O L, HRR U@ KB 1 £ 54

TEZ SR, LBYL T TE “&F” Ml “BRER” A A e Wk Blan, PARAT
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
HASRR T key T HE B . R DR AT 6 EARP 7 SRR

list Python NE—Fhsequence, BIRANFIF, (HHEARMT HAMEF HAOEELmARSERSIZR, T
JCR IR TR ZREER O(D).

list comprehension -- 535X AL IE—AN 7 91 b ) ir A BB 3 J0 3 R B 45 2R 8 R — Fh BB H k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] 4N —
A~ 0 3 255 L I /S sERTEEOS AR E (0x.) a1 3R, o 16 T2 TR, ASRAE E
range (256) HHIFTAITTREA AT

loader -- MIERZY ATTMBBIXT Z . BUHE X4 load_module () W . MNEERE T H—
Afinder I3[0, FENEZ L PEP 302, X} T-abstract base class A]Z: ]I, importlib.abc.Loader.,

magic method -- AR Jj 7k special method WAEIEZ[E] XiH].

mapping -- WSt — Ff SR RS A FIF 9B T Mapping B{ MutableMapping fifi 4 5 3 v ir # 22
HHERIERRIT R, R T AFE dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCIRRHIRES sys.meta_path 138 & T[] () finder. TCR& AR 2 o8 Spath entry
finders £EHE RPABFFAAHIA]

{E#E importlib.abc.MetaPathFinder [ fEICHAE BRI SLIAI T

metaclass -- jLJs —Fp I TEIEEMZE. K LETEL . RFEMMMEREY| R, TEMTHEZ Lid=A
SHOT RN . KT T D R0 A S 4R ft— N BOASEEL. Python MR Z ALLET
AIPARIEE B oo . KERS I FOKEATR ZEEATH, ESTFE LI, Joa] S At i o
HAVF2AT55
H 21 2 I, metaclasses .

method -- Jjik TER N E XKL WRAERZER LI — D@ HR A, R SR B 5
VERHEE— A argument GBI 44N self). £ function Fnested scope,

method resolution order -- Ji RT3 MRAIT I 5l 2 70 A 3R D3 s 18 23R AP BL 2 BT FH B9 S S I
WA Python 2.3 JyEMATINNY TARE 2.3 BGE Python A4 BT FAH 9S85 AR -

module XS5 Python fURS Y —FHZH LR AL, AATHEAT ML A fiv 44 25 (0], AT 4035 4R 78 Python X 42,
R ] il s importing #AERIMZLE] Python .

5 Wpackage.

module spec -- Bl — a2 250, HPh s AT s M X FAFE. & importlib.
machinery.ModuleSpec LA,

MRO Z: [ method resolution order ,
mutable -- WEXF G PRGN RA DATESL id () PRARREE I E I T BB BUE . 5315 S Wimmutable

named tuple -- H#5c4] Rif “HA04” W TAEMYR B oo, I HHAPRTRS UG RN 4
PRIBYEARDT BB B . AR AT s I v] e A H AR

FREp ERT R T A4 TC4L, 35 time. localtime () flos.stat () WEEH. 5 HI TR

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

Q)
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(£ L£50)

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

HLER A AR N ERA (B0 By el 1) o sesh, BATTb w2 E XM tuple 4k
HRFFE LA PR BO Oy SOk ATE . XA AT TS, s [ T) K% collections.
namedtuple () Q. JF—MIr LU I—LET Lo S SN B R A ST A Mais ik

namespace -- iy 443 W] 44 250 B T . v 24 25 18A R 2 R/AINER, B8 X IiREeE
A (FETYEZ ) o a4 25 AR LB 1k 43 vh 98K SCRpqb . 4N, R%builtins.open
5 os.open () A% H BRI A4 23 (8]0 380 128 B A B4R e S BRARAS R KOk 35 Bl
PR Al A T e e . B, random.seed () B{ itertools.islice () XAVE LI T X
R B random 5 itertools EHLA BISZILRY

namespace package -- iy £ 45 [W{0 PEP 420 fr5| A1) —F U8 I AVE TR 28 package, @44 2504 m]
AR iR Fm Y, HAlid Ty 3 Sregular package AR, BN EATER __init__.py X
F [ % Wmodule,

nested scope -- R E1E I 75— SGERING AR ZREE . FIan, 765 —RECZ e LI R PA
5| HHIE AR & R R EAE A 5 A SO R TORL . JeiBAs i B AR s B T 5
21 3 %Mlﬁ@, AR RS NER T &Rt 4 25 0. #id nonlocal XS] AAFE
ANSNEVE R

new-style class -- P AR X} T H A\ &8 T A BXT LR W IHFRIE . 78555 19 Python Jit 4%
Hr, R BT RS (1 A Python 735 (%) 38 RGG APk, Bl __slots__ . #AFF. FRAEJE M.
__getattribute_ (). KHEMBSHESE,

object -- Xf G (LM HADRE (UBIESIE) PARTUE X470 (T57k) BI%dE . object g fE{Tnew-style class
R DU RS,

11 A Python module which can contain submodules or recursively, subpackages. Technically, a package is a Python
module with an __path___ attribute.

%2 W regular package Mlnamespace package.

parameter -- JE% funcrion (B(J5%) & LPHIGA SR, A E BT AR ) —A>argument  (BAEH
BT, 240%%). ALMES:

« positional-or-keyword: B BT, $8E AT DMEN AL H 20 M2 AT AR 68 F A3k
AR FRBARTESRAL, HIITRTHE) foo F bar:

’def func (foo, bar=None): ... ‘

« positional-only: {UFROZE, $8%E—HAEHL A E L ARSE (WRAELS il 1 ek HoE
PSR ENZIGEE—A / FHRESL, BT posonlyl Fl posonly2:

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

o keyword-only: {{FRKHET, FHE— M HEBHE M XEFEARNSE. URXE#EFIESHELTE
PREE LITE S A R & AT A BT S 8B E 2 N AL BTS2 Z Bi—A * K X,
B0 R YE ) kw_onlyl £ kw_only2:

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

« var-positional: WA, F55E ] ARG — IMER RGBS HA R P51 (I A
BZEHEZMMESEZ)G). BMESWEETEES AR = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WAZRHETF, H55E A DAMRBUE R R TS (MIIEHAES C 20 %
BYSHLIG). RFES B S AREINS ~* R 3, Bl LR kwargs.

JEZ Al PARIIS 95 5 AT EMLARE SR, ] DA R LE T e SR e BRI -
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W& Wargument RiEFSH . SHEESH X BIHHHE LA, inspect .Parameter 2. function
—_4DLJ% PEP 362.

path entry -- Y42 A 0 import path WP —NBALE, S¥ipath based finder I A FREE T AN,

path entry finder -- P15 A L #$R8S F— 0 8 FI % 2 (i ] sys.path_hooks (Bipath entry hook) i 1]
[ finder , WCRRXT G REIE L path entry R ig B o

#52%F importlib.abc.PathEntryFinder PA T RIS A OB HRAF I LI

path entry hook -- B2 A N8y — B al A XS4, LERIE AT & B EF E path entry HHg S 5 0L T BE
WM sys.path_hook FFKiR [l—A path entry finder

path based finder -- 5 F AR A ERAY BUAW—Fh s 12 &35 AIHE—ANimport path A $RASHE

path-like object -- JIERRX 4 K DU RGEBANN S . BRI R AT LR — D EREREN) str
W bytes X4, BAPLE— LI T os.PathLike PN E. — L HF os.PathLike
L XTZ A E A os . fspath () RN str 80 bytes BRI R G IR os.
fsdecode () fll os.fsencode () AI#5 5 RMMIRIRAT str 5 bytes HRBPLEIR . XI5 2
i PEP 519 2| A1,

PEP “Python 32" YIEXHHS . —> PEP i@ (it 301, JoKIa Python #EIXFRAEMFEEL, it
7R~ Python [ I S ot BE B FRIE . PEP [ 24 H (O A 1 B2 AR RS R T SR SR P 1) S P 356
i
PEP W A 48t BB R P s, WAL DO R DR S 158 LA S R A6 25T Python BT HLsfE
G5 SR ENLE . PEP IS A STAEAEAE X T E T L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {55y A48 — >4 25 A B H SN SCHHE S (MRTRBAFICT — > zip SO, Hikz X
T, PEP 420,

positional argument -- ;i ¥ 5, S Wargument .

provisional API -- £{5 APT 7 5E AP 245 0A T HEBRAE AR IE 2 14 1) )5 A AV PRI Z A1) R S A2 1
SRR Tl A S PR B, (R BEHRC B E , il ] REAEAS DT A8 T A 2
O N AT R AR (R AR R ZIE D) . WANESOF A2 BEHAT — UE APLEN
AN TR T B E BE R BRIE 6 A BUS A 1] B X R

RITE 2 X8 APTRUL, MG AN HA R B S N “Baifr 227 — AR R A i A By
BRI AR e R B —Fh ) 5 3R A R %
XA AL FR AR E FE RSN BT O, R BT A R KM T BRIE P IR . 1E L PEP
411.

provisional package -- #[ £ 2 Il provisional API ,

Python 3000 Python 3.x %A RMMERR (X4 FHERAS 3 i R ATIEEE TR B T )« A
RSN “Py3k”,

Pythonic J—4~ L — B AU B %805 1 Python 155 S 19 KU AR, TS 2 6 HoAhiE =5
A RS R SL AR . B, Python (5 I KM BEI £or TEAIIEER A Hy— A n] AU
A IR W2 HAME B AR Z5H, PN 4K Python YA I S e B 60 — it
K

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

TR I A B 5745t B Pythonic #7352 X FERY:

for piece in food:
print (piece)

qualified name -- JUE AR — D PAS S R AR, SR MBI & R VE IS iz vhoe U2,
PR LR “BEART, FHOCE XL PEP 3155, X T ZHRIN AN, IRE AR SR 45—
2
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>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname_

IC’

>>> C.D.__gualname

'C.D'

>>> C.D.meth._ qualname___
'C.D.meth'

295 T 5 BT, 7 IR E & AR B AR R IZBR B AR S B B i A, Hh e S A
AL, Ul email .mime.text:

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

reference count -- 5| JH8c X 4FEX 2095 HOEGE . 24— X5 T AR, e e 53 R
BRI . 51 THEC Python RAL SR ULE & & AW LAY, HE & CPython SEIR—AX4ITTE . sys
BHE LT —A> getrefcount () BR%L, B 51TV F B R MIBF @ X 45 | AL

regular package - WML (£ M package, (IAEEA—4 _init .py PR,
%2 Wnamespace package .

_slots__ —FhEAELR TR RS, 8 TSRS I SL Bl JE M R RS R S M T N . BRI
BORmRAT, (HEEREHNTAR S, Sl RAREEDBIEN N RA, B a0ARE I AF R B A2
I, I HH s KRS,

sequence —ffiiterable, T3 HHE  getitem () BRI BB RD | M TESNICE DT, I
EXL T —ABREFHIKER __len_ () k. WEMFHREA 1ist, str. tuple fll bytes.
WEEK dict ¥ getitem () fl__len (), {HEMI BTG IERS], HAE
B3R AT = ) immutable BT AEEEEL

collections.abc.Sequence PR REKEN T —NTEEEWELD, BFfE __getitem__ ()
_len_ () ZAMNNERINT count (), index (), __contains__ () fl __reversed_ ()., SEZH
Py R LR BT A register () SR EsCHEM

set comprehension -- 441X AL H— AN AR S R Br g B A U B IR I g5 AR AR — A Bk
E¥:, results = {c for c in 'abracadabra' if ¢ not in 'abc'} B M FFEHE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- Ji53k —Fhigeneric function 73-IRIEN, HELHRZET A SHIW AR .

slice -- YJ ) # HAL S TR sequence B)—FF X4 . Ul i@l 6 R Anbmic ok 8@, 76 (1
G A LAE S RIS, Bl variable name[1:3:5]. F¥E5 (FAr) Fricde AR A
slice X%,

special method -- ¥§5%% Jj i —Ff iy Python [T AT B 75 vE,  JH SR Fa A2 AL PAT 4 5 5 A B0 A o 25
o XMITER AR E BT R . Rk TR SO 2 U, specialnames.,

statement -- {4y 1EAEFETEL (— MU CH7) BHBURAT . —ARIE R AT A —expression BHEANHT
A RSEFIIZER, Bl if, while B for.

text encoding -- LA HIS#E X, 7E Python 1, — Ff£Fds 2 —E Unicode fUHY & (FEH M U+0000--
U+10FFFF). N TS — DT, BRI —B 7.

FF—DFRFRPIMER — D FAPINGAR N ", TN T T8 P B U P AT gk
E%??o

AR R SCAFIE b, BN A F A
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text file -- LA —FhEENE 1S str X B R file object .

triple-quoted string --

T A SO SO S B 17 ) — AN T[] 2777
R ERE T B Ak Biext encoding. SCASCAFM B FAFEASCAB ("o ok "w') FTIHAY S0
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

Hi§SFEbinary file | FRREV LS F 5 B3 2 BYSCIFRTSR .

SEISERRR FREAN SAESNE S () SERGS ) BT, BT
e B S ERESM 5 ER FAHR A H AR, HEAZNAL. BN RETFFH N
BARGH SRS SHNG S, I H AT AR AT IO M HERAT , 69 5 SCR 745 53 I Rp a4
A

type Mg —/> Python MG TAH A, A GAREA MR, ZREX R, " PATTH

type alias --

B JEME, SRl type (obj) SRIKEL.
RGN — AR E A, BTy R 2R A E AR IRAT .

RGN Z VR R i 202 o il

class

def remove_gray_shades (
colors: list[tuple[int, int, int]])
pass

-> list[tuple[int, int, int]]:

] PATCAE S Ry e

Color = tuple[int, int, int]

def remove_gray_shades (colors:
pass

list[Color]) —> list[Color]:

type hint --

universal newlines

ZL typing Ml PEP 484, A XTI BER R 4 o
PRAUENR annotation HZERE . FIBIE. BRBIIE S BGR [BIELH E TUNI 262

RAFAR)E T A eI, Python ANEOREEME, (HHAT SRR T THEM, 7 7IHip) IDE s
R SE .

AR, KIEMEM RN REBEE T A typing. get_type_hints (
= ARTAT A,

Z ) typing fil PEP 484, H.A G X IL DI BRI RN A o
ﬁﬁﬁﬁﬁ — P SRR S, RFA R T ?%%Bﬂ%ﬂjﬂﬁ HHUAR

) KA, HJE AR

: Unix 4T

ZERZ)E . Windows [Z)%E '\r\n' DL IH Macintosh [¥] 2 E . 2l PEP 278 #il PEP
3116 F1 bytes.splitlines ) TR £ FHYEVLEH .
variable annotation -- 28 Hibii: XA = B B M annotation
TEVRYEAR SR SRR, I T RERR A (A
class C:
field: 'annotation'
AR AR AR R AR . BN R AR B U7 int FEBYR(E:
count: int = 0

AR BN A B TR iR I annassign — 7
See function annotation, PEP 484 and PEP 526, which describe this functionality.

virtual environment -- JEIIAEE —FiR FH EME R B 002 TR RS, feif Python FH PRI R A 40

T+ Python 43 K& AL A 2T 2 7]
HZL venv,
REAHL

virtual machine --
H)bytecode.

— A Al P E ST EAL

— ARG iz AT HAb Python I AR ¥ IOAT N -

Python K AL T AT 745 1 23 it BT A2 e
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Zen of Python - Python 2 5111} Python SIS 74, 4B TS5 G PR 7. A LILIR
P AT LB A A" import this”.
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i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o Docutils # {4 W H, A]# T reStructuredText SLAKE A Docutils F44FEA:
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{4425 (PSF, I https://www.python.org/psf/) B3z, X &% AHH Python A AR =B A g1k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RWAE | RBE Fh FEE GPL #%& 7
09.0% 12 | n/a 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI P
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF Pt
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF v
22 REE | 2.1.1 2001 24 | PSF =

1Efif:  GPL ARAIFA MR Python 7 GPL N %Afi. 5 GPL A[H, Jirfq Python ¥ R UEAR i 070 K 1B 2k
JERRCA, e TR T SR . GPL AR 114 ] UEGEFS Python W PASHEAE GPL N &AM AYE 4,
A HHERVFRIENATT.
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JEHARZAE Guido 1553 T TARMISNTEIEE , (AR LA N AT RE

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python AT SCRS ) 1 V7 RT3 BT PSF 4 7T 1350

M Python 3.8.6 7y, SCRYHFAYARBI . Bt SAIHARACAD R Y2 PSF ¥ AT PSR 2 4 2k BSD 76T 1)
XUEE 0T

FE 4 EAE Python HEHFRAERET AR F AT X LBV AT & SRR VAT 2 N AU — 5 H . A RV
AR SE RS RS TN T A a9 78T 57530,

C.2.1 FF PYTHON 3.9.24 #§ PSF ¥ a] iyl

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

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

3.9.24 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 3.9.24 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 3.9.24 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 3.9.24 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
3.9.24.

4. PSF is making Python 3.9.24 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.9.24 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.24
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.24, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

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

third party.

8. By copying, installing or otherwise using Python 3.9.24, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 HF PYTHON 2.0 ¢ BEOPEN.COM #F o] ipil

BEOPEN PYTHON FFE 4T #8481 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(R
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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 FAF PYTHON 1.6.1 iy CNRI ¥ a] 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
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

(N oiaRs:)

122 Appendix C. FHsEF0iFoTiE




Python Tutorial, A %5 3.9.24

(£ L£50)

sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 # CWI #F o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.24 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

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

C.3 WrREkfFa91F o] S5 35

A2 Python R AT AR IR 5 =7 BPFRVF T RIEOANE B, 10 B AN e 3 BRI R 19
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C.3.1 Mersenne Twister

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

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

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

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

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

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

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

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

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

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

C3.2 EfEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright

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

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

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

without specific prior written permission.

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

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

C.33 RLEEFIRS

asynchat fll asyncore fHE & PA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies FizRalS DA H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

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

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

C.3.5 HiTERR

trace 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.

C.3.6 UUencode 5 UUdecode F#§

uu AL DA R

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

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

(CFgkzs)
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML iZZ =R A

xmlrpc.client S DA FEEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee 1is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

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

C.3.8 test_epoll

test_epoll MR FAIFAEM:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BT kqueue 42 415 AR HH:

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.

C.3.10 SipHash24

Python/pyhash.c {64 Marek Majkowski’ X} Dan Bernstein ] SipHash24 2 ¥ESEH . ERAEPAT
—=
FEH:

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

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

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

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

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

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

C.3.11 strtod #0 dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.org/fp/.
The original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:

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

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN 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.

*

*

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

C.3.12 OpenSSL

WEREAERG W, W hashlib, posix, ssl. crypt fBLHfi] OpenSSL FER$EmEPERE. BLob, &M
T Python [¥) Windows Fl macoS %% #2)7 1] g 135 OpenSSL JE[#5 U1, T ATESLA 5] H T OpenSSL
A[YER$E DL

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

* % ok X % ok %

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

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

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

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

the code are not to be removed.

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

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

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

BRIAEMEN ——with-system—expat BB THE, 50 pyexpat 4 AR M5 expat YR DAY

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

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

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

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

C.3.14 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt libffi JHAYFE DMK

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 PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i [l Z M S IR AL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

C.3.17 libmpdec

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEEHELE F S libmpdec JE K #2
DURE 7Y

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD ¥4 Wik & 47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

Q3]
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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.
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