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Python 25y T2 > UNBESR KRB RARTE 5 EFeft 7R n m e as i, 38 RETRT BA i I oo X
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Python fif o T, AIVAREI C 8¢ C+ (B HAWRT DA C MIIIEF) ¥ B D REFI ik
24, Python B nJ I n] G HALPAF P T AR PR -

RXAFAREAEIE Y4 T Python 1575 A RGN R ARSI HE . 5 A P 21 IS 45 H4E 5 Python fif?
RS HEATSR S . A RO TRSR AN EASE R, B AR A B ] AR A 52

A RIRUERDN R A, 7524 library-index. reference-index $ it T8 IE A E F 8 L. BT C 5
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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

LAVHAFIT BN AT RER AL P C/C++/Java i, (HERRY . i, DK, PRARieX ST RO K18 15 Wi
BOEAE BRI RN EF, HERERX I TAEE AR Z R, e, BITE T MY R W
AR, AL TR —ME = -

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

Python f#REES — 235 7E /usr/local /bin/python3.9 JfE N ¥ /usr/local/bin fil A Unix £
IR AR, AL il LAJS 3] Python:

’python3.9 ‘

R, 5 AT DAFE shell H13247 Python 7' o PR AT DA 22255 H it MRRE S WA mT RE L3S AE A 0L 5 A Sak
ANHHE, w20 18 B3 Python KB RGUEHL G . (B, % WA RER A /usr/local/python,)
Windows 4571, M Microsoft Store %23%% Python J5, #LFIDAEH python3.9 fiyd T . W2 T py.exe
JEahds, WA py fird . 1S4 setting-envvars, T f# At j= 5J) Python 1775,
EERRAH, WASUESHAF (Unix B2 Control-D, Windows B2 Control-z), misriR @R
e, BRI 0. AR ARERE, B0 A AX A4 quit ().
TE 3 FF GNU Readline E RS, fERER I TdmiBhae UE e B 0gme . Jr s Bede . b5, Kl
ST R TR A P R =, PR U B Python $2/R 45, #i A Control-p. Wr#| “mE” $275
o, WSRO SRR L Z X m Aot 4t &, TIRThEEEE. WA Y, R T AP,
DWERHA SRR T4 dE s B8 IR AR B I 24 B A T 45
PRSI ERAE T X5 Unix Shell: 5 tty 545 XERAIARES A I I, 0T PASZ B SR A T 2
PASCHR2 S50, SObRE S A TR B, WSE O ST SR i i A
JA B iR RERR 1) 5 —FP 702 python —c command [arg] ..., iX'5 shell § —c WML, Hr,
command T ENATIOER] . fT Python B/ 45 65 k& S50k shell FRaRXIREFESE, —RIHOLT,
A BE | ARYEREAS command .
Python BRI AT DAY AEIAET . fiA: python —m module [arg] ..., &IAT module MIRSCIT,
XIRTEG TR S 4 T —F.
L HAX T BITHASO, HEEMAARSEET, b -1 el AT .
A AT T A S DL using-on-general .

U Unix £40H, b 7 AS1H B2 Python 2.x #158, Python 3.x R 2 BN 2 M 4RAT U4 A2 python.
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21.1 EASH

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

21.2 FHEER

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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Wikizdy (/) BEE SR B/ BREAFIIT loor division R ZHEL (2RI s THREAREUE -

>>> 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 ** & FIAF T FIARTT

>>> 5 ** 2 # 5 squared

25

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

5 (=) MTHZRRME. WIS, T MSERRFFRIACEAR BN fTEs R

>>> width = 20

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

USRAR R E SC (B, RIRE) , BT R SR 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 £xTHI SCFHF AL IR A RALE HEIZ H AL BEEA N T A

>> 4 * 3,75 - 1
14.0

RHANT, ERE R SIRAA R . 8 Python M4{ETTE RN, HZAS BT — 1T E WA
g

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

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

iy

o}

AR R R LR, AU RAIRE, SNl miE R, %R
JEEYEAT N B N AR

7T int fl float, Python if X fFHAME 5T, Bl Decimal B Fraction. Python if N & 5
8, RS 5 B0 T RORERC (B4 3+575 ).

Do [~ M RSEE R, DA —3% %2 SBRREAL - (3*+2) , B, Z550R - 9. BN, If HASHE) 9, WTLAH (-3) **2.

Pl

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



https://en.wikipedia.org/wiki/Fibonacci_number

Python Tutorial, 445 3.9.23

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,

20 Chapter 4. ESHIHTA
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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")
14 14
'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
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>>> 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
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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 ()

i 2l E i UpIve

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

NI R BI:

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

insert, remove, sort ik HEMFIR, AHih ik m{E——& B ERIAE N None ) X 2T A
Python [ A Xdla 2 K i I

WA, ARFA SRR DAHEFE L8 . Bilfn, [None, 'hello', 101 giAn[HER, I NEEAREE
FRFERXFEL, 1 None ANEES HAZR AN . A BB A I & XNF X ER, BN, 3+43 < 5+77
XA L B RLRE TER -

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]

VSIS S TRE SR M W AE Xt 5, AL I LEIT, BN, 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 2 —LE i B s

>>> 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

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

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

letters in both a and b

SEAE T Ve S VR SE s E R s v

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

F# (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.

W EH T A, SEIERENFS, KGR reversed () BEL:

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

print (i)
é. .
7
5
3
1
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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 -

HAGE AT in fll not in KA BB HAFAERAME. BHAT is Ml is not WEMAXGZEE A
—ARR . T BB ATk, FR T RUEIE AT

PR SRR RE (. I, & < b == c K a B/ b, HbRE%ST c.

FCR AR T AR /KB 54T and Al or 44y, FFH, WRERMF (BB ZGEH) g RA A LA not
WU o XSS BRI L SEPR T B RAERT s not WIILSEim, or WIMLAEdmAk, ML, A and not
B or CZT (A and (not B)) or C. HHAMUZBAAFEM—FE, MALR UM ETES2R R

Hey.

M/RBHAT and fil or WFRH 42382 504F: HSBMNE AT, —BalABESR, Bt & LL.
Bidn, Wk AR Cc o, B, AR and B and C AL C. AMEEEETTAZM/RER,
SRR IR (] OB 5 R e Je— AR

W] DA B R A el 2 AR 2k SN AR I 20 B, il

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

>>> non_null

'Trondheim'
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R, Python 5 C A, (EFRBN AR LA R M WBRZHAF =, Kl T C R ILK
A BRI E == 1), AERT =,

5.8 oI b A BIAILL IR

FEARS G T DA [ e 1) S 2 f) A0 2 LR o kPl BLAEBE I 7 S XU B9, EUBRRIT I TR
USRAAHSE , WATARE HUAEE R AARARSE , WL Z IR oeER, DAL, EEIHH—A sy
Wo AR IC R A SRt ISR 41, AT 7 L 2Oy LA R4 Py 81 v
AR RICEAEANSE , WP FIIALSE . R F SR 5 — D RIRIR T8, WIRE Y751 nl il
B (B0) WP XT 7R ERuE, a7 6 Unicode #4775 HEF BN F4F. MRS T
— S LR R R A5 B 311

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

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

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

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

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

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

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

R, MAFERBEXI Gk, NP SR T AER LR ¥, BT AR < #1 > 7 g .
fan, EEBUERBE A EEIA TR, oA, 0461 0.0, 55, B, R A SPEMES H— X
gEHL ) MRk TypeError 54,
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RIR

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
f%% R ST DA SN B AR R s £ (FEDURAIT RSN, AT A T 7

M2 095 Python 5 URIE AN SCPE. HOSCPEA MBS S 44 .oy - FERIHUNTE, Siid 4 Ryis it
onme DI (BT ) . G, AU PO £i0-0y X, 5
LT

# Fibonacci numbers module

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

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

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

>>> import fibo

WHRARERIE €100 BHEUMERTABLAEER, RIS 100 . EURERENT
A

>>> 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" CCHHERIAGZ AT, WAk sesag. )

B BOMAART SR, IR e B & RfrsR. B, e 4Rmzan, A
LS M P E e R B WS T, ATDA ST AR & —FERIARICIR, D5 B 42
J&Z% &, modname.itemname,

A DASE AT S AR . H0), BT A import WRAIEEIERE (BUMA) Fk, HIXARLHIN.
PR AR AL AT BB 2 R R L

import {EHIA A, W DAEHEAUHIE I Z PR A SN 5 — RIS . Biln:

>>> from fibo import fib, fib2
>>> fib (500)
0112358 13 21 34 55 89 144 233 377

KB ALY FA B REAFSR A (HE, AROIBAHEL fibo).
WA — PSR AT DA AR DAY 5 SO BT AT 44

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

AT FAFAARATRIL (L) JFRMAIR. REEFILT, REHXANIIGE, Xy kg
FAT R LFR, WRESEEC A E LA,

R, BT, ANHEUMBRSG A TA >, RO, XL ARG AL,
THELZHAKWE RTINS, XA EE .

B JEHE as I, HIEIE as FRIAFRS S ARG E .

>>> import fibo as fib
>>> fib.fib (500)
0112358 13 21 34 55 89 144 233 377

5 import fibo —HE, XMIFAMAIAARH T AL, ME—RKGE, FARLE fib,
from BRI AR AT 2, RORIEL:

>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 1321 34 55 89 144 233 377

VSERRL, RBUE XHUR PTG R PUETRIRIGRECE S, BRI A BB 2 R S
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HfR: N THRIESITRCR, BIRRER 23 S AR IR ek T N %S, B R iR 1Y
R H IR — A, Al PAM# ] importlib.reload () , Al import importlib; importlib.
reload (modulename) ,

6.1.1 DIHELHXHITER
FT AR J7 #GEAT Python b

’python fibo.py <arguments>

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

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

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

$ python fibo.py 50
0112 35813 21 34

XA A B BRI, IR AU A AT

>>> import fibo
>>>

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

6.1.2 HERERIEE

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

o P AT E BT A IR H 5 (SR FE @ SCHF 4 i H SR ) -
o PYTHONPATH (H 343, 5 shell &5 & PATH [iEHE—FE).,
o WITZRMBRIAME (FEIRIRGI 35— site-packages H3%, M site Biblibs),

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

WIURALIS, Python REFF R AR sys . path, MIARFIER HRETAREEFER IR IR R . XEWE,
JEAS IR R H SR RA AR MEE L] 44 B9 SO, B2 2% H sk L, AR P ERER) . X —fod—
MR, BRAIEXRRBERIRE RN . R R4
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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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(£ L£50)

'__debug__', ' doc__ ', '__import__', '__name__', '__ _package ', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec', '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 . TSN A SRR AL E (PN, R/, @S, SeEassife. 2l 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.

Python J A% __init .py SCHFRYH UM XAERTDARS (DA string Sl A PR H %, T
R A S R R R T AR R . IREEALR, __dinit_ .py RS0, Hix
SRR AT R ACRS , BRE a1l AR, IR G

AT AM AL S A B EER o

import sound.effects.echo

% B ASINE F B sound. effects.echo , {HB| R LF ] FHH 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«

PR T3, SEERARUST, WA ARt U 2 R ORE pi A BN =

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)

1Efi#:  JSON SCFan /il LA UTFE-8 % 5. 44T JF JSON SCHF A g — Arext file J T 35w, M

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

BRE BB e — T U P B B T2 KB AR, REA AR, MBI AR /E R iR
SHH—IB I EI Sk ERRBIP R RBAKIKRE: ZeroDivisionError, NameError
TypeError. R RRYTHM TR AN NESSEIAIR. X TrANERER S, X
ﬂ‘ﬂ%?%;&é@ﬁﬁm%#iﬂuﬁt (ESRXFIERA ) o AriER AR W ERIFRRAT (PR X
) o

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

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

bltin-exceptions 1|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
J# (fiif] control-C s fE RS IR HARIE); R, M)/ PWifEF &Mk KeyboardInterrupt

B Al
FEHIo

>>> while True:

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

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

o QERPAT wy TR AR T SE, Bk AR R R . WRREIZEALS except KT
JETHR SR ICES, WIFAAT except T4, SRS, GREEIAT try HAIZ R,
o AR KR AR except TAIHSIRAYSFE, WARFHALE R SMRE coy iHA S ARBA R E]
WEPEARY, MBS RARZFF, IRPIETRALL, IR LR iE e .
try WA A LA except 1), INA[E S HE 2 M YA BRAR AP o R 2 H AT — b BRRE R
AL PEAR PP AR BEXS RRY try TA) P AR R R, AR BRI — try @A) N HABAE AR T 5 . except
TAIR LA CAL a2 2 A5, Bl

. except (RuntimeError, TypeError, NameError):
pass

KA except TR —NREGZERIELRS, 15 except THIFPRIFAZAE (2l
AL - B IR except FHI G EICNFEA) . Bitn, TR HEYA S B, C, D:

class B (Exception):
pass

class C(B):
pass

class D(C):
pass

(N gkze)

58 Chapter 8. fHiZf1RE




Python Tutorial, A %5 3.9.23

(£ L£50)

for cls in [B, C, D]:

try:

raise cls{()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

R, W except TAJHINT (4 except BEIE—A), Wit B, B, B - HIfplk 5 —ANVLfid
I) except -],

G except FA) A ARG S84, DAHVEEREAF . HNVIEEME T, XAy R 55w BIE A g f gl
W’ BRI TR B AR, REERR SRR (R R B AR )

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

try .. except IR SCRFATIERY else T &), % T HILASAEITA except THIZ 5. AR try THIBCA Tl
S, AHSO AT AR, XA TR . Bl

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

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

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

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

i) else TR try TAIBSIMBSMG RS ZAE, W ARG RESMEIRTE try .. except IEAIRIPHIN
R i 52 1 S5

KAFEER, ERRERA R, HFRE 54 REHESH, ARSHHIEBBOLT AR,
except A1) A] ATE 53 8 44 PR S THI 4 € — A . XA R — DR LB 98 E, B RSB TE

instance.args . NT R, FHEHELT _str__ O, P PAEHET HIS 8 k|
FI .args . ULATDATENLH: 2 3 B G OISR, IR T R AT (R -

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

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

Q)
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(£ L£50)

print ('y ="', y)

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

WRFHEASE, WENRE R BLR RN R MR s — s C HEEE) T,

S AL BRI AAALHE oy PR R R, AP oy PRI TRE A (BIE2 IR M) 0 sR B T A A
RIS Bl

>>> 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 if/R)SCRFOR il A 45 E W S . BIAN:

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

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

raise ME—HSHul R BEMA R R . XDSHLIRRE LB RER (JREH Exception ). A
RALBH RIS, KRl A SR i s ok B se pilfe

raise ValueError # shorthand for 'raise ValueError()'

WA HAFIE & Bl T 58, BIFARFTRAL B S, AT DA B B raise 1) S0l & 57
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

60 Chapter 8. fHiZf1RE




Python Tutorial, A %5 3.9.23

8.5 REik

raise {HA AL from 4], AT RS 5. Flia:

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

ey, XA ARA . 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

FHHEIE except B finally FAIASEIS HEAE M. SHREEEATHA from None >Jif:

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

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

S HENL 1 DL bltin-exceptions.,

8.6 AFEENERE

T T A ST QA 1 8 2R i 4% H O (Python BIINATEILE ) o NS L2 AR 2 ) B )7
X, FHEHAMM Exception HKYRE.

ST DA E SO BEMCH AL P RO AR (T3, (HIE B RS PRFFIRT B, e HR pt—2e g, i
HH I 5 AL PR PP ER O AR R 0 1 6

KL aHHELA “Error” Z5R, RLMRHERF I .
VPR ERERER TS 2 S SO, DA S SO R A b B4 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 (11F abs () EKEAR N ESR m%ﬁ#)*Aﬁﬂ%éH%ﬁ7~Azﬁﬂ%
i R A AR o ﬁ%m%ﬁ%A@mﬁﬁ B N S e T L R T N T SN LT
A AR AR AT KA B, PSR BRI AT AE X maximize s%, HASENIR
Vo JH B R RS A0 25T A R KR4 T TR N _E A4

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

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
QI A S PMBR . B 42 Ry a2 23 (A FE SO E SO Gl , BRI a4 25 [ L S 5y
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
EoGﬁi:%“mt”%ﬁﬁkﬁk$MMﬁAE%ﬁ%)éﬁ BRUGR I A A 2R
21

AN SN 1F A 3R Python RS BESCAS KIS, AGEAN BT BB 7 4 dp 44 25l T
DI BRSO R IR 2 FRAE B R S I, B BRI IR, R AL i 4% 2 RITE N

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

o MRS PR PO 46 18 2R AT AT 5 P R RO 1 R S AR SRR B, (R AR R i
o FIRCE T ZAEMI, B Y E R AR A R

o WAMNZE (BUEEER) MM, 2 AEA PRI G4 25

WA AFRPE I 4R i, BT 5 R ECRE LR 17 6 5 iR 1) 4 Jay 44 ARG H 18] 4 JiT
LA E i N R RIRASN R R 28 &, W PAH nonlocal iAW EARMA & . AR BA B
FEUARAR AL B, XS BREE Hhy (S5 5 AR AL B R ST AR S B 22— ey =)
FRAS L, 0 [ 44 B AP ARAS BEARFFANAE) o

EH, YRR (SR ) 51T 2w ECN R A AR TERRECZ AN, R G T S 4
JanfE e — B i 4 23 8] s BRI v 44 a51] JE0E SCFE Rl iy 4% 25 8] PN AL — A i 44 25 )

TV, AR T SCAN E 1 - AR A E S R ) SR U It @ e i 44 25 18], TR
PREMAT 21075 B A A2 B T o 55— T, SEPRi 4 PRI R BAE IS T B SE il - {H52, Python
%%%%;ﬁwﬁ% SETIRNT B0, IR B T RBE S AR (Rt O
SHIE T -

Python A —RAFRMLE « ASRAFFAELRN global B nonlocal iy, MIXFAFRAIIEE 2 20k Af
WZVE . RIS HEE, SRR AARIERIR g, MERt2 it 154 del x MJREBAE 5]
FR) i & 25 A R RSBRAS < I985E o« T 51 AT A AR R VR @ MM R JEHO@ import HEA)A
BRI SCEAE SR A ek i 48 s A el e 44 P

VIEE ARSI R AR R __dict_, BRI TSI G A ST _ dict REHEEAR
ERATR. B, WA R A SRS, RS AN T HE MR 2 K .

66 Chapter 9. 2%



Python Tutorial, A %5 3.9.23

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

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

ClassName),

9.3.2 Class 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'

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

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

’x = MyClass ()

BRI £ TR RIS SRl A & %

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

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

YA REXT _dinit_ () TPIRWF, MBI AE S A 3 R 0 8 5 28 5 B0 Kk I8
_init_ (). PRGN, ATDAE DA TR — A 2RI AR A B S )

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']
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9.4 #h3FTifteA

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

>>> class Warehouse:

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

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

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

A I 2T A AT Pascal B “record” B C HY “struct” XARMEIHIAY, Kf— LY 44 B TR 481
—il, XM LLE A E Xk

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 TR B E T S SR 2 A Python ACRD1EAE T DARRAZ A — AN T 1% B0 2 A 5 YR I 280 B
fCo BN, WRVRA — A HET S0 G Ak AL SR R ) B 8, R DA E X — R read ()
readline () HYEMNFIFREARBEIRTIZE, HRHFHIENSEIE A

KPITTEN R EA @M m.__self  WUEWH m () IERISEBIXIER, Wim.__func_ Mi%ITIA
JITRT IS R SR 5% o

9.8 EN2E

FIHACA L, SRECEE R RS HA SR R AT A for iHA):

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 A 04 B ) A5 3t I (45 Python MO —ANGE— YRR fEHE)T
for IFRISTEA BN R BV iter O o HRREORIAI—EXT __next_ () FERIENASNER, 15
ERB VIR ESRTHICR . YRR, __next_ () ff5|% StopIteration FHRIEHMA Ik
for ¥, IRATLAMER next () WERECETAN _next ) H¥&: ZAITER TEMBEELR:

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

<str_iterator object at 0x10c90e650>

>>> next (it)

Tar

>>> next (it)

ot

>>> next (it)

lcl

>>> next (it)

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

next (it)
StopIlteration

B EACE B F LS, A RIRE R AT R A D T XA __iter_ () JrikfiRH

74 Chapter 9. 2%




Python Tutorial, A %5 3.9.23

—AEA __next__ () FERTSR. MREBEENLT _next_ (), W _iter_ () AJPAf]ELHLIR H]
self:

class Reverse:

"""Tterator for looping over a sequence backwards."""
def _ init_ (self, data):

self.data = data

self.index = len (data)

def @ iter (self):
return self

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

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

[ B BN TRE= R

9.9 4 pizE

2R T AR AU A ST SRR TR BT SRR TR MR R AL, A2 1] 20 5
rif M yield iy, BERAEEMEE L nexe O B, BaN EREFFOACERE T (B
EVARAT TR I BT A - */\Eﬂ“ﬁﬂﬁ#%ngi&ﬁ]i_&cﬂ%%E’J/TW LU

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

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

Q O H Hh o

TMH?EEJ&%%;EWE’JT%JFHH—TU\% HU*?FJTT”LE’J%?*E’J AT EA SR EEE &
E, BheESEshfE __iter_ () f1_next_ () H¥.

T A KT R A E’%DT}L k/u\zTﬂU\ﬂ)ﬂZIﬁJ Hah R XM Z R B L self.
index fil self.data XFPSLBIAR 1) 2 E 5 90 S HE R i .

F%TAEﬁJJ@U@ﬁ%?Fﬂ%T?ﬁVHLU, YL AR AEERS, ENTE & HEIGIK stopIteration, XL}
A A, BRQER RS RS H R 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
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10.12 B8

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

e xmlrpc.client fll xmlrpc.server BRSBTS REIA AL B T/ — Bk JRAEAFAET

BEHRA AR, BT B T AL B XML,

o« email W2 TAEBA TIRIFAYZE, fHh MIME R Ab: B RFC 2822 flRFESCR. 5

smtplib Ml poplib Kby EAEMBUGHEAR, BTHirFa A8 TRLE, NT W s#
TSRS B A5 (BRI AR S BUELIR I G B A 3K o

Json AR EAT X FP AT 0 BCHE A2 B kg S HR AL TR K R, esv B SRR PAIE S 43 B (AR
N E PO 5 A S, X 2o = 5 i B0 A 3R 4% S . XML PR 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

sqlite3 fib SQLite Bfli e FER (e, $Efit 77— ] RAGE I RS BCIERR TR SQL 153K FE Al
VI35 AR

o EPRLH P2 HRRE, ff6 gettext , locale, PAJ codecs fi.
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cHAPTER 11

PRAERER T —F ZERSy

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

11.1 (L5t

reprlib 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 B&E

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

J5: DEBUG, INFO, WARNING, ERROR, #l 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%%FF*Aﬁmﬁ%%FTk%Aﬁﬂﬁﬁﬁm%Wﬁ

W O R B TR UL EE T, (R R b X R e e HA R G i i I ER B AT ). A2,
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

(PR
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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 UM T —Fh array O (1R, BRMTAIZH, FIREAMER —S00EdE LA R TR,
R APITHOR T — A A4 A7 THY AR 5 e BB R0 SO GRSy ), T 0
FIFHRE, A4 HAZRE BRI Python F int AFGUH #3116 4510

>>> 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
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>>> from heapq import heapify, heappop, heappush

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

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

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

11.8 +#HlFRIEH

decimal BIBURAL T —F Decimal FRB M T HREHl7F fia s . MHLNERY £loat T HEMHIF MK
W, SIFHE T

o 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

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

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

python3 -m venv tutorial-env

W tutorial-env HEAETE, BRAIREIE A, HAEHL OIS Python RRERY, FrilEEAI%
T S RE SO R AR 1 H 5% o

FESUFREEI M H SR OL B2 . venv, XA ARIEH 2212 FSRAEVRAY 23 ORIFBRURK, A I 38 5 75 2 %6F
e B SR AT B MR — IR FR . EIRRER 1L SRS T BT SR« env PREEAE BHE SOUIE R Ao

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 4 bash shell 5 E 1. WRARM ] esh 3% £fish shell, /R i% k] activate.csh 5§
activate.fish J{i7.)

W REAUIABE R SO VR B i PR AT, DA RARIETE R A B URRS, IHB MOREPARE 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

PRAT A — 4440 pip MR R Z%E . FHAB R . BRI DL T pip A Python Package Index
<https://pypi.org> GHERMAL . R0 DAFEVREY web 5 #% H1#5F Python Package Index.

pip AL T4 Vinstall”, "uninstall”, "freeze” 2:4¢ ., ({51E installing-index 355 W& F 25 ) pip KRS .)
T3] DAIE A 8 5 ) 24 FROR 228 BB AR 1) -

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

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

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

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

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

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

WARARE RS T XL, pip SYERBIC LA T IERIASI DA A T AR [ Y
WA S AIRIBOZ A, B T LAzfT pip install -—upgrade KFAPFTHR B HOBRA :

(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 JEH— sk ML FE A IFFEE NI .
pip show ff EAH XA E LI A:

(tutorial-env) $ pip show requests

Metadata-Version: 2.0

Q)
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Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

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

Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

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

pip list RS HEIIEREE 223 i BT AR R

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

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze' FHAE— MR C LR SR, HigH M pip install KA, —PMEILYLER
Y A FTHAE requirements. txt fEH:

pip freeze > requirements.txt
cat requirements.txt

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

$
$

SRIG AT DAFF requirements. txt HEAZ A A il 3TV 0 I R e 1) — 3 A 44k . SR )5 I P ml DA
install -r ZHFraLFI:

(tutorial-env) $ python -m pip install -r requirements.txt
Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip AHLZEEE. H K pip MIEEERY, W24 installing-index $58f . 4% 5 — M H A 22 7% Python
WRIFHE R, 5% distributing-index $57 .
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cHAPTER 13

BT 7

58] 2 AR SRR T R 23 MG i SO ) Python [ 2488 - G %K T8 F Python S fifple f8 0 55 B b . ARV 1%
R TRE L
AHAEIE Python SURYEEM)—FR5> . HoAh SCRY:
o library-index:
TNAZRNEAT N, R TR T RAREE P28, DR e (RERE) %%
Hhe FRUER Python AATHUEL S AR % UBHINACHS . A Ui n] AREER Unix fR4E, @i HTTP k22 30
B, AR, FRPTAT A TIEIN, g5 CGLARSY, Heigidin bl Jar 2 HAAE 55 . W VbR ES %
DA T R sE 2] 2.
« installing-index AR T /5 4,222 th 3L{tb Python FF % % S S 1MLk,
» reference-index: Python [JiEVARMITE HTEANIRE . R T Re e R &, (HENE S A S w8
FeA .
B Z Python B
o https://www.python.org : FHHJ Python Wik, EEGA, SCRYPASKFE R Web |5 Python A )
ORI EERE . M b i AR 2 I XE A FA, R, HASFIRR R B35 nl e kb 32 ol e,
ARBTG5 B
« 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
BRI ZRG ] SARETF A R ARSI, AR 0] DATE AL FEA T AGE Hoh N BEFR 2T .
« https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&—MHY4 KA /RFI4E, L
BRI A A o 5 BB A R ) STHR I SEAE — 4544 4 Python Cookbook (O'Reilly & Associates,
ISBN 0-596-00797-3) )4t
o http://www.pyvideo.org M2 IFIH P W HIAR 5 Python FH ¢ A R Y 5% o

« https/scipy.org : Ecientific Python 5 H 147 Jl T PRy Mo T S MR VR ROREER . AR T gt AC
B, EEMAS, ARAMOREREE:, BEVLEOME, SO atrEr— R,

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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FERMZH, W5 LAAR AT FIILA (8750 FAQ) . # UL &5 TRE — R L — I EIH
e K5, T HFTREC K& T RS g 5 % .

&ix
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R EAgIEMmE £

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

14.1 Tab #h&F0%4EH L

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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’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

MERRIN, MRS TT VR E B AN DR . FEACHRGUT, Rk ) 2 E Ay o 5R AT WEREA
WK B SCIE, FEFTEIS IR 5, BEPSDATRRREIR . GX BB ui i s A 686 toy A
except FHfARINFE ) ALARE AR, SFERRFUIESRERL; AN AREE T EE
WAFARB . T B (e AR S B APRHER DRI 170 i 2140 1 3 A 1 DI 5 Ao i

R Wi AT (%N Control-C 5 Delete ) A FZSHH B /R S BUH AR B EHRAF. 7EIR
B A F WS | &1 KeyboardInterrupt 5%, AIPAH try iBAJALH,

16.1.2 T[H1TAY Python fE

1£ BSD %52 Unix &%; [+, Python BT AE AT, WiME shell IA—4E, SH—17dm:

’#]/usr/bin/env python3.5 ‘

(ERBCAFRERS LT A PATH ) AT, IERESCPFRCEA AT . ! AR SR RIS 54 . 7E
Foeor-f b, AT AA Unix FEUROATE R ("\n') SR, TAZLA Windows ("\r\n') 1745
TR, BT " AE Python FRUEREREI TR .

AT DA chmod iy 44y I A 44 AT I TR EAS R

’$ chmod +x myscript.py ‘

f£ Windows 245 I, B0 “nI AR B9HEE . Python 2R A3 . py U5 python.exe ]
KK, XFEXLE Python SCPE &b HAE W MIASIZAT. R ATDAR pyw , TERXFMELT, 2R
B S 5 1

! GNU Readline £ 81 [ fif 2 L 1153 A 0L
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16.1.3 X ERXBaNH

I PARE H 7 S Ad ] Python B, 4R S S R REAS IHER S PAT— LEARE M &, XEH B H. &l liE
I ¥5 44 PYTHONSTARTUP HFRIREAS & 58 BN & 3 iy 2 B9 SO 44 R S5 8. X 2441 T Unix shell [
.profile kg,

WS AR AL B A TR I, T AEAE Python MHIASBEEUEE S BURTELA & /dev/tty FHE2 WA
SRR (S m £ GG — N EALRTE) o BTN TR fir 4 25 8] 5 2 B8 F P
PAE 2 LU AR R ATEAZ B i h B o AR ] DATEZ SR b BB R AT sys .ps1 Al
SYS.pPs2.

AR ARAE A 24 1] H SR AN BN R B SO, RV DA R 1 os.path.isfile('.pythonrc.
py'): exec(open ('.pythonrc.py') .read()) XFERIACIDTE S RS 8l SO P e T g AR . N
B A RSl Seid:, WA B A b g =R T B4 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,
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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.

2 Wvariable annotation, function annotation, PEP 484 11 PEP 526, XTIHITHEE A NE .
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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SR B 45 SR A PR B ) SR S o A RTRAE RN 2 L calls —5 o ARAIEE, AEAFRAL
BT HRFTR— D SH0G B85 I E SIS 0T I 1 R Al &
T2 Wparameter RiEFREH , HILFEEY 28520 X5 PEP 362,
asynchronous context manager -- 5326 | FSCEBZS L A X 4 @ o ® X __aenter_ () M
__aexit_ () FHERI async with iBAHIREHITIES]. B PEP 492 5] A
asynchronous generator -- 53542k 2% iR [{E ~asynchronous generator iterator ] HR%. B 5 async
def & LW PFERERAALL, REZAFETEAS vield #EX P4 — R E async for
PEER A
WATE 238 50 AR e R B, (BAE R T AT B2 8 7 £ A
FIB RS S, T PR Sk
— A A AR R BT BE L7 await FRIBHEE asyne for PAK async with 4],
asynchronous generator iterator -- 5335 1 k8% 4C8Y asynchronous generator BREL T BN BHINT A .
WX 4 JE Tasynchronous iterator, 4] __anext__ () F{ETH AR &% B —AN ] Z 544 sk AT
S AR R B IS BB R —A yield kK.
5 yield UGIERALTE, i fs B E IS (B8 AVB AR ry i), 4% 5
B SR ESHAM __anext_ () REIMATERIMRABIKEZRS, B2 MNETFOLEIRZLINTT
Z: I, PEP 492 fl 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_
WLAR Bl —A~awaitable 342 . async for £XbHLR B EAARMN __anext_ () FyAFrR I A] 5§
fixts, HIHD|%—1 StopAsyncIteration B . B PEP 492 5] A,

attribute -- JEPE HKE]— W RAVE, LA RS2kl KA FoRG . B, aR— R o
HA @M a, BT A o.a REIHE.

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].

LTS 1 PEP 302, PEP 420 #1 PEP 451,

floor division -- [ FICIEBRIL [N 8 A BB BB BA BRI . ) N HCRBRARIZFAT2 // o B
an, k1L /7 4 WTHESERE 2, TS 2@ SR EIEFRTAR R 2. 75 o HER (-11)
// 4 &R -3 FHRXE -2.75 @ FEARREINEER . WL 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

BREAR TR R TEAR I function —5 .
&% & variable annotation F1 PEP 484 % LT G4

_ 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 -- K Inlf BRI FEE R A9 A7 25 8] A . Python Sl id 5| T EOM— A~ EASAS:
AN TR A ERT | A DR BRI [l S A AT 53 BT USC iy o AT DASE I g AL BRACE i 1z [l i 4%

generator -- /)% 2% 1% [B]—A>generator iterator IR EL . 'EHERFMBGIFERE, A SETHAE vield
Pk A PMEE— R IME AL for-fEERME N BRI next () BREUZE—IKIR.
SRR A, IR LR T AR R B R . R R AR S L,
i 4R AR SRBE S

generator iterator -- fE g ESIEACE generator BRI S .
A yield 2GRAFEALIE, JOHY M EIGTIRG (R R RN wy 4)). 1% 4
B REWEN, € RMBIFARAATT (R R A ATF A0 20 B2 AR

generator expression -- /KRB R REEABRYEERX, CHEEEGE P EEEER, BHBEE—
/~keyword:/for FA], & ST —AMERAER . JEAI— AR keyword:/if FH]. AN R GFIAN
SN HNZ REUE L — R IME::

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

generic function -- JZRIFREL AN [R] 9 25 3 SBR[ 45 4 1 22 A R ESOTT 2L B0 pRER . 6 TR s 2 ply 9 B2
SRR N A P RS S B
W12 Wsingle dispatch RiEF45H . functools.singledispatch () MifigsA MK PEP 443,

generic type -- {Z%8 WSk irype; HE N List 3 dict XFE) e, AT R AR T =6,
WS, Z 425 . PEP 483, PEP 484, PEP 585 il typing Hik.

GIL 3: I global interpreter lock ,

global interpreter lock -- 4 JRf RSN BT CPython fRREAR I R - I —FHILI], &0 IA — B 20 8 — A4k
FELEINAT Python byrecode., BFUHLHIET B EXT LA (G55 dict GEENERA) XK
FI kR4 42 a1k T CPython SEE. 25 BEAMRRERIN BN (E iR 2 AR a AT o (3, AR T &4
T2 PSR EIE T
A, BEBEARUE R B AR =Ty PR P R BT A AT T R AR BT 55 A 4 BV A B R
GIL. It4h, TE4UUT VO #ERHb 22 2Rk GIL.
PMER B “EREE 7 RRERS (BERAE LR B L 8 ) % Ay, BMHE
LA B PR T BE A2 B . RATIACK, SelRPERE M fESC B AR A 4%, AT
IS AR

hash-based pyc -- J& T WA 18] pye {57 F G R 5 SO e A (T =l 55 I 18 30 hs) 1) A ff e A 2801k i 21 1)
GAESCA: . 2, pyc-invalidation,

hashable -- WA — XS A (E Q0 A AR dn R B N B A IS, SRRl Toe A (ERERA
__hash__ () F¥), HATPARHEABS RIATIER (ERERA _eq () H¥E). AIMEH XS0
I ELATAH [RGB S5 R A 2 AT
A A PE AR AT SRR P IR B AR A R T, DR A 3k SRS 5 A8 A PN T A A (L
KZ %L Python HH AN R4S PN B X802 v A 1) AIARZE 4% (Blang) ek ) #ATIGSA: A
nlARZE R (BlAnTC4LAl frozenset) (4 EMIKTTERE I N IGA AR A SR 1. e ML)
KRBT . BAIERE R —EA A (BRIERSHCWER), BTN AERE K25
TEAM id () .

IDLE Python Fli’] IDE, “SERIT A S5 HREE” BT C4RE . 2 Python AR & AT R G FE A 2 o P Al
et TSN
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immutable -- AN G BAREEEFNR . AN RUELT . FAPHAICA. KRR GO GER
AL o ANAALITAFAH— DAFIE, WL ETHET AR G o BN TER 2R R A (E A T R 2
TERL, BUAnfEA F J i i

import path -- A& 4E HZ MU E (0258 ) ARG, S parh based finder I KA
SAHW. TESAR, WAESFEEEKRE sys.path, HXFREARBELATHEREH EHEH
__path__ J@M.

importing -- F A 4— /M) Python U AES 75— MR H Y Python AHS T 6 )i A%
importer -- FAZY EHIIBBIRIXTS . WX GBEIE T finder & T loader

interactive -- 22 7. Python f— M H A MREAS , X IR AT ATEMPRESR IOTR /A N B ATE R AR
RIGSLEIPATHFAB LR . RBERA SN LT EZ) python (WIRA TG, &R AAITEAL
(Y S B B R B R R BN o X2 N R AR SR A BRI AR R A — el A R T 5 Gl
AT “help(x))

interpreted -- i FE%! Python —@MEREALET, SZMIXA R IFALET, BRI DO d T3y
B B AFAE T 2 A BB . X REWRAE YR SO ] DA B Bz A7 i A 4 2 st B 8 T AT SRz
1o PR IR T 0 W B A R A AR IT AR R, HR AR PR R, &

Dlinteractive

interpreter shutdown -- fRREZT CPH 244 BRI, Python MERERS-FFUE A —MNEIRIZT T BT 122 R
WO B BCREIR, BRI 5 ARE A A5 . B R Z UG A A el 25 . XSl i
SE ST s 5 | R A AL AT . R PR BE T I AU IS T RE B B 45 Fh e, R TR
B BHRC A TR R (F R BT AR s LS5 ) -

FEREAS SR I R A __main_ AEBREETIE T IA C 58 AT -

iterable -~ WIKRATQ AEGH TR HLAL BOTRRE . TS (CRLA0 BT ELI BT AT 16T (B 1,
str Al tuple) DhRAESEAE ARG dict, LA & IRELT _iter () JrisiRssl
TH7 BN __getitem () FEMAER A E XA

AT LT T for (PR BIFZ LM HE—AFAIMMT (2ip O« map () ). H—AT
PEUT QI BHRCE A RS ter O B, © 2RI BXt QAR IR . 00k I B3 I T A
et BT, TG TEEARE R, (A R R Ster O SU# F CALTTEI R
For IR AR AL SR BAE, Bl NI G 44 A R TR M R A O . 5

Witerator, sequence VA Jtgenerator,

iterator -- RAUAF HORFTR —IEABREURR AT SR . TREPENSN _next__ () Jrik (U HALLS N
ERE next ()) FREDRBIRH A S4B B IS K StopTteration R, FliX
IR AR S P RBARITE R, QRS __next_ () IR PRHRG| % StopIteration
S BERARA __iter_ O JFIEAPRRENZIERGNR A S, HIEASLE B IE
RS, AT T HAD R GOE TR & . — D RFMPIINSILE 22 R EL VAN
AT . g R (Bl List) TEARERREIHAMAA iter O BREEURTE for JFRH 1 EmH#
KPR AR WRAE DU D AR 2 A W 2 ak el o 2 ik A Qe A rh e 1 ]
—IBER R, BITER S E DEER

W25 H £ typeiter,

key function -- SEPREC G oK B PR RS B BR K, 2 RS 0 [0 ) T HE P mCHR LAY (B TR R 5. i,
locale.strxfrm () AT A MFEHFFE RIRHET 20 E I HER i -

Python 14 7 2 T AR AL VF 1 68 sk Ok F Hl oo R RO 843 4107 =0 HoAdE min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

BRI E— AR 2 M. B, str.lower () HIERT AHIVEZRE K/ INEHEF IS REL. 7
Hb, BERER AT 1anbda FAARAIE, iUl lambda r: (r[0], r[2]).ifF operator
B AL T =AM R A & 728 - attrgetter (). itemgetter () flmethodcaller (). iEEE
QAT HE 5 PASRERBI AN (5 4 o B0 7 49

keyword argument -- o825 5 2 Wargument,

lambda ifj— > flexpression F U EE 2 AIRRR L, FERAX AL IR (E. 47 lambda pREN HITA

°h lambda [parameters]: expression
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LBYL “SE&EFGHER” W5 . X PR S KAS S AE e TR 1 a4k 2 mi e s A w4 2
PEXAE 5 EAFP J7 UG SO EE , R R R AT 1 £ 154
TE2 AR, LBYL X33 “&F” M “BER” ZRIEASATES K. fian, AN
if key in mapping: return mappinglkey] W REH TIE/E#AEZ G HAMLFEM mapping
HREIR T key T RS o XD A]E NS EAFP Jy R g .

list Python [ ¥ ff)—Ffsequence. BIRZ RHNFR, (HERLIT HAWE T B mAEEEE512%, FEhiH
TCRIMIEE AR O(1).

list comprehension - SIEHE A 4T 51 o 0 B 47 3843 76 291 45 591 2 — B S T
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] RFHEK—
A~ 0 3 255 i NI S HEf R EON B AR E (0x.) 9813, Ho 16 A2 ATRRy, AISRAE g I
range (256) WA TCRA AL,

loader -- JIEZT 7158 BB L. BELHE L4 K load module () WYy ¥E. MR EH H —
A finder 128, IS PEP 302, XtTFabstract base class 7] 2 Jl, importlib.abc.Loader,

magic method -- BEAR J57k: special method {AEIEF[E] i .

mapping -- Wt —Fp SRR R A R OIF SC B T Mapping 3 MutableMapping 42 528 1 ir i E
FERERNS., RN RH 7% dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCEIEAEREY sys.meta_path BYIE & FriR Bl W finder, JCHARE X #% Spath entry
finders FFAE KIPAHH A .

JE#F importlib.abc.MetaPathFinder T ffICEARETHR48 A SCHl M 1.

metaclass -- JLR —F T RIHERMIE, KE LW TRY . KPHMBEILRE. JORNTHERZ Lk =4
ZHOFRIEMIV IS K R R HFETE T HR S H D BUASCEL. Python [YARHIZ ALYET
AR EE OOT . RERH POKIE A TR XA T, (HSFRE B, JeIEnT S Bsm AT (e
E?ﬁ%ﬁ%%ﬁmE%ﬁﬂ%?iﬂ%@‘ﬁiﬁlﬂEI?EH WSMERE L ANE . IREARTRONE . SLIHRH], UK
HALVFZAEST .

T £ 13152 I, metaclasses.

method -- Jjik TEAS TG T REL. WA R R SO — DN @ MR, R 2RI B 5
Ve WS — A argument GRE 844N self). &I function fnested scope.

method resolution order -- Ji{ERDTIF: 53 RRAIT I 5l 2 76 20 R A 03 s #8923 AP L2 T FH B SE I I
A Python 2.3 JEfENTINT THRE 2.3 M Python BT AT FIAH 3 22 1 EENE .

module YT 52 Python {URS Y — RIS, AAEHLEA ML a4 25 (8], A5 {7 Python Xf4¢.
BEenT il st importing #EAEREMZLE] Python .,

55 Wpackage.

module spec -- B — > ar 4 a3\, HAP S T InEE R A X S AEE. 2 importlib.
machinery.ModuleSpec HJSEH.

MRO Z: W method resolution order .
mutable -- WEXFG TSR LA AR id O PRApEE RO T SRR . 53752 Wimmutable

named tuple -- H¥ 508 ARl “HA5040” Wl AR Hocd, HF HHH Bl RS DoRese i 4
PRIBHER T B AR 2 B m] e A AR

AENERMETAAICH, 04 time. localtime () Mlos.stat () KEREIE. H—B1T %

sys.float_info:

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

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

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

True
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HLERZTCALR N EER (Bl B e 6l 1) o sk, A JTdlR il MR E UM tuple 4k
RIS PR Bi O SOk AE . XA AT T95, s(F [ T) K% collections.
namedtuple () Q. ML LU I—T TS SN B AL ST A Mais ik

namespace -- iy 443 ] 44 25 AR BRI T . 4 S AAE /. £ RAMNER, B8 X2 P RmE
A (FEEZ ) s 25 A B 1k a4 0P 98 K SCRpEqb . 4N, R builtins.open
5 os.open () A% BB DS ARIK 5o A4S 23 (8140 8 18 B A B A AR e s BRARAS el KOk 35 Bl
et AT 4. i, random.seed () B itertools.islice () XFEEIH T X
R B random 5 itertools B BISZIIRY .

namespace package -- iy 47244 PEP 420 Fr5 | A —F U HAEF R A as ipackage, 44 25 [0 £ 0]
PAEA LR IR, HAiA T X Sregular package RN[F), FRHEATEA __init__.py X
B[ % Wmodule,

nested scope -- iR EFE 7E—ANE SGEBE NG| A ERE ). Blan, 785 —REz WE LR EmT A
5| ATE AR . R REE A IERBAA RS AR RETC . R RS S A2 R T
WIZEREL. RO, &RAERFESNERT 2R %50, @i nonlocal KEF] TG
ANINZEVE R

new-style class -- Ji XK X} T H A& 8 Y T A BX LR W IHFRIE . 72551 Python hit 4%
H, A B S RE S [ 1] Python 30 (%) B RG 4R IE, HIA0 __slots__ . FHIRRF. FREJEPE.
__getattribute_ (). EHEMBSHESE,

object -- ¥t % (LATHAIRGS (BMESE) PAKTE XATH (5%E) B8R . object 2 T new-style class
R TE RS .

U —Fha] oA A T L TR Python module, MFEAR i, WEWH __path J@HEM
Python 5k,

%2 W regular package Flnamespace package.

parameter -- J§% funcrion (SIrk) 7 SNG4 SEk, B BECT AR argument (SAEH:
AT, £455). AHMES:

« positional-or-keyword: B BT, 8 — 0 DAMER AL F 20 A2 AT DA 5 42 A4
BARSES . EREARIES R, BIUNER) foo il bar:

’def func (foo, bar=None): ... ‘

« positional-only: {U[RAIE, $8E— N REBEL M EE NS RAEES Ll T e m e
XS IR ENZIGEE A/ FARE L, BT posonlyl Fll posonly2:

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

o keyword-only: {UFRIHEF, $8&E— M HEgET REFEANSE . (URXEFIES g
HEUE XTES )RS AN EE S BE RS DAV ETE S 2 Jii— 1 * KE XL,
BN R kw_onlyl 11 kw_only2:

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

« var-positional: WA, $5§5E ] AR R — AMERE LR LB S HA S e o) (FE e A
BZEEZMMESHZ)GE). BMESWEETEES AR = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WAZRHETF, H55E A DAMRBUE R R TS (MIIEHAES C 20 £
RYSHLIG). ZFESEEAEILSAREINS ~* RE 3, BIA LR kwargs.

JEZ Al PARIIN 35 5 AT MG RE SR, tha] DA R el e SR e BRI E -

5% Wargument RiIEFEEH . G ESHX B ILE S, inspect .Parameter 2%, function
—35 A& PEP 362,

path entry - BAE A 11 import path WRI— AN, Stlipath based finder KA B P AR
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path entry finder -- 12 A DA T — T A XN ] sys.path_hooks (Blipath entry hook) i [
[) finder , PRI SRRETE L path entry K ig PisiHe .

5% importlib.abc.PathEntryFinder DA T #BKIEA D EIRA I SLIA AT

path entry hook -- B#EA N8y-¥ —Ffa] P8 HI 0T 5, A 058 WA &2 045 a2 path entry Hi L 1B &L T BE
%[l sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J& BRI AR BOAR—FhLss 12 &%, AIE—"import path H &AL .

path-like object -- JEFERA G NE— N UHREHENA SR BELXMNZA LR — RN ERER str
BH bytes XA, B[ PAR— TP T os.PathLike MPINAIR . — > H$F os.PathLike
PR R AT E S os . fspath () RGN str B3 bytes RAEW LM RGEBIE; os.
fsdecode () fll os.fsencode () A5 5 RIMIRIRAG str 5 bytes HRBPLIL . XI5 2
i PEP 519 5| ARy,

PEP “Python HISRIRIL" 193 45 . A PEP GLE (it Icki, FIJI Python EICHME S, Sl
i~ Python (BRI B U FESCER B . PEP 3224 45 HER T 1) He R B AL B e
.
PEP [l P i 2 AL L . ST DS T S J k1A, Python (3503 He e
S SRR R EEHLH . PEP [543 FEAERE K R S, IR L g ARy

%11, PEP 1.

portion -- 5y 4 B iy 44 23 AL BAA H SR N SO R A (BT REFEICT —A> zip SCUE) , Bk X
i, PEP 420,

positional argument -- {5 S5l 2 Wargument .

provisional API -- ¥z API 25 APL 259 A B HRIRAE bR HE P 1Y a5 e s e DRk 2 S B w2 11
BARIEIE N EAS AR RS, HHREHERCO R, S RBTEAZ. O B 1 e A 2
LT AT G AR (B2 Rz ) o RSO RSB T - (U APLgEm
A ZHIATE JEF )™ B EL Rl B R A B A 7T BB X AR
RS2 XE 7 APLSEL, 105 AN B o etloh S G AR 7 27— AT A0] B @B A
R R TT RE e R B —Fh ) J5 AR A R T %

XA A R AR RSN T, R BT R K M T B E BT IR . T L PEP
411,
provisional package -- #{5£f) Z: Il provisional API ,

Python 3000 Python 3.x A RMMERR (X4 FHERAS 3 I AR EE T R LB 1) A
HBAEE N “Py3k”,

Pythonic $5— ™ Lol — B AURD S5 205 T Python 1555 S JH 00 KRS FIBES: 1 AS 2 1) i 5
i AR AR SE BTG . BN, Python [ H RS2 B £or TEAIHEER A J— A m] & AU &R
WA TCR . W2 HAE F B XRS5, PRI 2428 Python B AT I & e 668 1 — N7 it
K

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

TR ¥ B 15735 5 Pythonic (77 4R X FEY:

for piece in food:
print (piece)

qualified name -- U #88 — DMPASS 0 R AFR,  BoR B 4 s 1 H 3 it e S HEA-2E
PR R “EEAET, HHOEE XL PEP 3155, X 2N AN, RESA RS 547 —
2

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

(P oUgkzh)
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pass

>>> C._ _qgualname_

ICI

>>> C.D.__qgqualname_
'Cc.D'

>>> C.D.meth. gualname
'C.D.meth'

R TG AR, R IR S AR AR R AR DS A B B A AR, e S A
ACHL, U email .mime. text:

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

reference count -- 58 XPRFEXIRIGIHRECE . U—DXREGTITTEE N ZN, B FCoT R
POREIC. 5 IHVHEOR Python AU R BLEF R AR UL, (HEZCPython SEHA—A RHEITER. sys
FBE LT —4> getrefcount () BRAL, A7 ST B RIR AR E X R AT T4

regular package - W Bl £5 M package, BIINEEA—4 _init__.py XMFRIH .
%2 W namespace package.

_slots__ —FEFEIS NIRRT, Gl FSE PR W SO JE AE SE X R IT RE R S B MR AT N AF . BRI
BRGAT, (BAE A ARY), Sl AR B DU R, B AE A A7 A 1 1 AR
Fe, HF HH A& KRS,

sequence —ffiirerable, ‘BRI _ getitem () FRAERM AV BEERT I AT CR YT, If
FESCT —AREFFIRER __len_ () Jiik. WEMFIIFMA List, str. tuple flibytes.
HREEA dict H¥H _ getitem () Ml _len_ (), (HEFINETHS MRS, HAE
FEARIN LR immutable BT ARHEEL .

collections.abc.Sequence IR ELEN T —NTEEEWED, BIfE __getitem__ ()
_len_ () ZANXEINT count (), index (), ___contains__ () fl __reversed_ (). LI
W R H AR DARE I register () SRR

set comprehension -- 41X AL HE— AN ARG R Ir A B4 TE R IR I 45 AR G —Fh Bk
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} BN FEGEE
& {'r', 'd'}. & comprehensions,

single dispatch -- Y53 IR —Fhgeneric function 73YRIER,, HELH R E T B NSRBI S 6 581 .
slice -- YI )y W H HALE T HEE sequence B—FAr 09X 5. Y&l b T hrbnic R8T, 7 11

R ILNVAE B4 RnEiT, il variable_name[1:3:5], H¥EE (Fin) FRicfENFREH
slice X%,

special method -- K§5k Jjik —Fh i1 Python BaaCull F W95 3%, A ok X A~ 28 30 B A4 o 45 A 091 Gk im 45
. XRP YA SRR E AR R . RIS VAR SRS S L specialnames

statement -- {&4) EARBETFE (— MU “H7) AN . — 2B ] DA — Pexpression By ELANHT
B FILGEN, FH i, while 5f for,

text encoding -- SCA GRS X 7E Python ), —ANF4FH & — 5 Unicode A% 51 (Y[ 2 U+0000--
U+10FFFF ). N TAEEUE— N FERFE, BRI —3 .
P ADFR BRI — A F AP INERR A “gid”, NS s R QR AT R AR <
7,
HEFAFISCARFFIL Filidas, ENERA" ORI,

text file -- SCASCIE —FhAEWSI2E st XFHR K file object. 38 F— > SCAS SO SE B 2 15 18] — A1 ) -4

R I B sl Ak Biext encoding. SCASCAFM B FAFEASCABA ("o 5k "w') FTIHFAY S0
sys.stdin, sys.stdout PAf io.StringIO M.
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7S Fbinary file T FREW LT F 9 AT 2 BSCHEXTR

triple-quoted string -- = 5|5 FfF . FREZW = NESNES (7)) SFEHS]S () TR BITHED
e LS5 E RS H A5 SR PR R A ANE, (A ZRAL. ENRVFRETFRNE
BRI RG SRONE 5, I Bl DS AT Joi B AT, 29 S SCRY 747 EB B R B
i P

type 21 E —> Python X5 & THHAMZ; BAXTSGAREA —Fh2EAL., BUTEXT S AT, AT AT A
T __class__ JgP, si@iliid type (obj) RIKHL.

type alias -- BN, — R E SO, A1 @I BIRE 5455 2 AR IRAT o
A2 BOE R 2 TR 2 A= A% filan:

def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass
LA HEETG T B
Color = tuplel[int, int, int]
def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z W, typing Fl PEP 484, H AR I RERITEAIAGIA -
type hint -- SRR annotation A . FeJEME. BREHIIE S BGR MMEHE & BT RAL

TPEARIE T AT, Python RERARE, {HH ATk M S AT TR, I7 Hph IDE 923
ey 27

SRR RV R KRB T AT typing.get_type_hints () KiJH, (HREHA
BARPA.

Z )L typing fll PEP 484, H A%} b Dh BER) AL .

universal newlines -- Wi JH#47 —FPfR SO 2L, AT Ir G #R B T4 A bR « Unix 1947
ZERZ)5E "\n' . Windows FJZ%E '\r\n"' PAKIHIR Macintosh 2% '\r'. i, PEP 278 fil PEP
3116 fl bytes.splitlines () THEHEZL HEVH.

variable annotation -- 2 bRl XS EBCE B M annotation.,

TEARHAL T AP, 6] ek HOR A

class C:
field: 'annotation'

AR AR RPN AR R 27 BIANPA R AR R A2 int R (E:

’count: int = 0

A RERETRYA I PEZE R I annassign —7 .
53 function annotation, PEP 484 F1 PEP 526, H.rpxf L INFeA AR

virtual environment -- JE{EREE —FP SR A ME S BE BI04 TI BRES , A0 Python J PR A A 2028
AITH4% Python 42 % U £ THE] [l — R4E LB ATHI 3 Python R FBLFFAI 74
Tz venv,

virtual machine -- JEHIHL — & 5€ &l A B2 LATTHEAL. Python [ HUIML AT AT 55 g PR 4% T A2 i
i) bytecode.

Zen of Python -- Python 2§ 51]if; Python Sitiy sl S5, A7y R0 5 (AR . AR H ALK
N FEAZ BRI R 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!

117


http://sphinx-doc.org/
http://docutils.sourceforge.net/rst.html
http://docutils.sourceforge.net/
https://github.com/python/cpython/tree/3.9/Misc/ACKS

Python Tutorial, 445 3.9.23

118 Appendix B. 3C#4ikER



appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4£ 1. H , Guido A1 Python #%.0> I % ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#BA . [A]4F
+ H, PythonLabs [#]fA %% % Digital Creations (¥} >& Zope Corporation; i, https://www.zope.org/). 2001 4,
Python /- 542 (PSF, I, https://www.python.org/psf/) B{57., X% A Python FH HHNH AL
Az dEE FlZH4H . Zope Corporation FIFE 2 PSF R Hh A 5 .

JITA 1 Python AR TFIRRY (A KITYRAY E L2 https://opensource.org/ ). P b, #iKZ % 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

H2e0 &7 Python "R BT AR VIR o XEEVFal MMV Z TR —FZIH . A Kk
VPRI SE B D A S PO T4 97 7T I 5 o i

C.2.1 FF PYTHON 3.9.23 #§ 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

3.9.23 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 3.9.23 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 3.9.23 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 3.9.23 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
3.9.23.

4. PSF is making Python 3.9.23 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 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

120 Appendix C. P52 F0iF T]iE



Python Tutorial, A %5 3.9.23

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, 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 3.9.23, 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:)
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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 3.9.23 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 #Ur R Ha0 3T aIE SIS

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 "~ ;)

. AT REMA AR e B (750):

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

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

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

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

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

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

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

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

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

C3.2 EfEx

socket B {fi ] getaddrinfo () fl getnameinfo () PREL, XL EE AL HE WIDE I H
/Iwww.wide.ad.jp/) R EESE SC R,

(http:

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

Python/dtoa.c XML T CIEF Y dtoa Fil strtod pREL, HIT-KF C 1B F WP BRI FAF R 1 76,
iy David M. Gay [[5] 44 SCIIRAE T 3, Z 30424507 m] M http://www.netlib.org/fp/ F#%. 2009 4F 3 H 16 H
For 2R 3 1Y J 1 SO B AR BOBCRIA ] e B

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

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

* % o

* % o

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

* % o

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

C.3.12 OpenSSL

WERBEAERGEN ], W hashlib, posix, ssl. crypt BBR{ii/f] OpenSSL A mPERE. BLAh, EH
F Python [j Windows Fll macoS 234 /7 i fE {4 OpenSSL FER#5 UL, BrLAfESLAR B T OpenSSL ¥
FIUERFE DL

LICENSE ISSUES

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

OpenSSL License

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

*

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

* % ok X % ok %

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

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

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

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

the code are not to be removed.

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

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

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

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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