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CHAPTER 1

IR BIEH =

AR FADEN_ETAE, BfLsaBibeasife. i, N KSR T a e, it
MRZ B8 7 SO B RS 2 (A IO B i 24 H AN TR R S e o BT REVRAR S — A/ N g Bl 12 1 1
—AFRFE M LR, B AR -

MR LA R NG, VRP BB B0 S — L8 C/C++/Java i, (HESEARHEH RS . Mk, Wik,
RO ERAERNE 7o nlAEAXFRNE S — A, AR ARBRBTY TAE 1. BOARE T, ATRASE
FRECFYEIES , (AARAEDS T A — N, LTS0S — R = 7o

#82,, Python 1F G B RARB S,

T iX EeA155, AR AT PAE Unix shell A5 35 Windows fitALBESE L, {H/E shell A f 38K R 3l SC1F1
B, HAIE A GUI R s Z ikt & o VR0 PAE—A> C/CH++/Java 27, {H 2 T BEWIRRAR ZAR K1)
FF A& IFE] . Python [ {5 Fi W BE i & 8, W] PAYE Windows, Mac OS X, PAK Unix #:/E &4 FAEH, i Hol
PATE VR b g i T A

Python fRA G ], HER—FEIEMNMARET, ROTREBIEH, BFFRAT, i shell
AR BESCIER R . Python i d@ fit it C I F 2 R A, i HARA—Ft “HRMET", Ef
RN ERE R, I RS BT IR X e e A SR 26 AL, Python REAE M EE L
T, S Awk EL 3 Perl, i HARZ AR PUAE Python £/ DAIIRLE I 5 Al A fr] £

Python FRVFARFFAR 3l 73 A REAE HA A Python A fe rp BRI ROBEHL . B NE TRZ ROFRIERLER, fRw]
PATESUSER_ETF AR —— WA ME Bl 7, JFiR~~>] Python Zife. BN, —U) BRI IS SO/
WG, RGN, BT EREIEA W N0 TR Tk,
Python 2 — R REALE T, AERPIT B BEnT LINARTT A KRN R], [ROSANT St MBER: . REas n]
PARZH AR, ARt il AT SEMS T R, B 28— MR, BB TE AR ) BRI R
WiThee. Ed— TS
Python #2755 & S22 111 53 3244 - Python fURIEH HERIFEZHBERY C, C++, Java KR Z, AT
JUANEA -

o FBBIREBFLVHE A FR N FoR IR A

o ACRL BRI 73 J 45 MR 4 T AN R 1O A 5 5

o AFEEHEE A RESHL.
Python J& “H[4JEMY": WIERVRANEE AT CIEH ET, WUREMRA Z) MU A REAS AN T 1) PA) 5 bR A e
B, ALK BRI E AR R BEIEAT, i 24 Python R AR 1 R LM AR P (9 o (LU ANBE(F:
FIRIEDERE) . — BARKIEAE: BT, wiAELE Python MRS i R 1 CIlim MBI T -
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JEAR—F , XFPEF 4T (python —A B “BElg”) #5344 F BBC 1rH “Monty Python (%) K47 Tk
A1, TS ICAT S BcAT KA - AESCR ] Monty Python RIFHLSA R AV, b2 Wty !
BAEIRE 2% Python BRERFIGA T, AHERA T 2L T BRI ESE R EE ARMHE, A%
FEBATE R B L, — 34 Python g h L,

TET—H5Y, SUMRET ARSI IA . ARRAAAER, (X Tealagempl R, RIE X
.

HOREM HAR TS 7R 7 Bl A 41 Python I FH ARG H AR AL, THif2 R T YA AL
PR, RS RBOBIER, 2R — P, nsw . e k.

4 Chapter 1. EaiEHsm



CHAPTER 2

{5 i Python W fFE =3

2.1 Wi fERERS

Python fEREZSAEH A8 M Lg _Fad B 20388 /usr/local /bin/python3.8; ¥ /usr/local/bin
TAAREY Unix 2t 48 2 A2 50 AT DA A DU i &R a3 e

’python3.8 ‘

LFE, AT PAYE shell Hiz47 Python 1! o R4 AT DAMERE 42 H 5%, fRREA A Tl B2 AE B B QSR8
ANHE, #25 W A i) Python KB R RE G . (BI40, # WAAIEIRIAE /usr/local/python,)
ZE Windows HL#%_F 2445 M Microsoft Store %23 Python 2 Ji7, python3.8 ay Al fH . tNRARZEEE T
py.exe B, BT PA I py avd. S0 setting-envvars | i At 2= 3 Python 1 5=,

TEFRRFFH, BA ST RAF (Unix B Control-D, Windows HLJg Control-2), misxiB iR
#i, IRHVIRASED A 0. WERAGEIR Y, WA A4 quit ().
TESCRF GNU Readline PRI RS, MRS IAT AN RECUIE AT gt . Do i, (URD bS5 . AT
e LR AT A R PO Y 7 35U, R U B Python $7RAFI, i A Control-P. WrHl| “IE” $iiR
T, IR ES S L 2 X e iAo it o, T RROhRERE . WURBCE ROV, SR T P,
DM IIAN SR T HRR RS BN B 24 A T A
fERERR I 1A 7 30301 Unix Shell: J115 tty B RERAUARUER AR IS, W] PASE H A BEBORI AT 6 25
PASCIRR 28, SRR A SCERR A, SEEOE T SO B A
B RERERR I 55— A7 2 python —c command [arg] ..., X5 shell B —c FEWRAML, H,
command TS EIATHIEA] . T Python BRI 2 H 40 5 25 ME S5k shell FRRM TR TR, — MG T,
FEWUH B | S AR BEAS command .
Python Rt Al AU AEI AN . fiA: python —m module [arg] ..., &{AT module FPRSCHE,
XIRTEAT A TIER R S 4 T —FF.
TEALHRBA B T A S, REAEMA LRSI Lkl -1 s AT .
A AT T I I using-on-general .

PUnix R4, T A5 [AINEE4E09 Python 2.x iz, Python 3.x fRRERSERIAZERE M IAAT U4 A /& 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

$ python3.8

Python 3.8 (default, Sep 16 2015, 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 # result * 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 AE B TS T IE, AR T AR A

>>> 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

EISAER, RETERT T, B +

>>> prefix + 'thon'
'Python'

SRR 23] (CFARITI), B FRRER 0. AR B I, Wi K — 5

>>> 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

HE, OM0—#¢, ik, BRTIM-1ITG.
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'

WE, WaRuSUR I, EAUSTIREHR. Hit, s(:1] + s[i:] B2%T s

12 Chapter 3. Python 55
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>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'

R RESFIEOAMERA A AWIHART I, BOAEN 0, HIRETRRGIN, BN R FAFRIEEE

>>> 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

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]
'Ol’l'
>>> word[42:]

[}

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

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

FAMR R FATH, B

>>> 'J' + word[l:]
'Jython’

>>> word[:2] + 'py'
'"Pypy’

WEPREL len () REIFAFER I E:

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

S W

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

f-strings PYiRiA =) AT FHEE .

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

3.1.3 %|3&

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

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

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

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

1

>>> squares[—1]

25

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

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

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

HIESUSEREvi S

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

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

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

64

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

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

append () Z Al MESIRARBRINFITTR (GHEMNSFIELHT):

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

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

R AE T A BRI, RT3

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

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

>>> # replace some values

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

>>> letters

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

>>> # now remove them

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

>>> letters

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

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

>>> letters

[]

WE A len () WFFER:

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

WA PMRESNR (B A S HAS ERmFR), Bl

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

>>> x = [a, n]

>>> X

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

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

3.2 EMmENF—E

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

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

0 U w NP O

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

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

&ix

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

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

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

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

KT ZHL end W] ARG S 08T, SO0 8 — iR

>>> a, b =20, 1

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

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

16
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cHAPTER 4

EZEHIRTIA

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

4.1 if i&7)

Bk NSRBI 24 2 1 f 1A

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

More

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

4.2 for i&x)

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

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

QS

17
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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 :

range (5, 10)
5 6, 7, 8, 9

range (0, 10, 3)
0, 3, 6, 9

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])

0 Mary

1 had

2 a

3 little
4 lamb

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

range () R RAEAR 2 07 MBI RIFT R —HF, (HHSCERIIRA . 2GR A
— A AHUR B IR IRI, H A BIEAE G — N EA ISR, WA T 250

X AR GRR N AR Riterable, TG VR T BRI — R IVE R R BRAE P IS HL. for IRAIHEZ
R AT A A SR s A B sum ()

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

RGEATRE 2 2 28 ] IR AR VA LA A AR SN SR L. Ta . FIRSRGaranfT A
— MR E T NSRRI DA R AR 5

>>> list (range (4))
(o, 1, 2, 3]

TEAAE 254 BT, AT 1ist () WEZ4IY,

4.4 {IAPHE) break. continue EH N else F4)

break IHAHI C AL, M TBEIHERIEH for B while JHHf,

TEERER LR else T4); for fFERr, nIEMRARIICRAETIERSEE, B while MR AR
W, PATZ A break iR IR, AHITIZTH) . WE TR AR R IEH R B -

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

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

O 00 J o U W N« -

(Behls, XBAMEXAE. (FHE: else THIBT for A3, ABT if iB4].)

else TAJ RIS LLE i £ BA)Y else T, B try AN, try i1 else TAJER KA 5
WIAAT, EERE) else THIMAER /E break WHAT. try AR FEIL T & a9 4052,

continue M), FMEEEE CIET, AIITIERAE T —U0aEAUORSREE !

>>> 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

Qs

4.4. {EIAhH) break. continue EEGK else ¥4 19
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Found an odd number 5
Found an even number 6
Found an odd number 7
Found an even number 8
Found an odd number 9

4.5 pass i&4)

pass ARSI AEMBIE, EIA LR — N E), (ARSI TEM SRS, W RAGE %S . Bl

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

X TR — R M

>>> class MyEmptyClass:
pass

pass 1] FIAERR B AFE AR S ALAF, ARARERFFTE I R A2 AT IS o pass SPGB 2N -

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

4.6 ENEH

IS R~ AT A% H R e R R P 4 SE OIS S8 R

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

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

FSCRRE I KB def, JEIRBEA SIE SNBSS IR, RBOER N T—FrI i, I Hadigiit.

RN B — B AR AR, AR R SR A, WFRH docstring, VEIL SRS T AF B . RIS

SCRY A ER AT DA B A B LSO B T EDRRSCRY , 38 AT RALE I S 35 7 W0 W AR B L #2225 17 SCAY s Python

FF & i 77 AE ARG Ao A SCRY 245 5 i 4 > 5

PRAICTE AT I sRBUm AR AR5 2%, I R IR (E AR A AE SR A 5 R b 5 AR |, 15k,

TR R AR R, A5, BINZREVRHMT SR, BEERMFTHR, RERNEATRM SR, |

U, AR DAS | & R m A INZ R AR &, (RIS EEE R B B EERE (BR B2 global B

)‘(E"Jé)%&“%, B nonlocal i%’ﬂfﬁ)‘(ﬂ@%%l%ﬁﬂf%)o

VA R BT 2 RSB S8 (552) 5IABIOR A R i o 22 BRI, SEs@ (i #5188 R ok

L) (Foh i) AR 2R X R FIR AR R IE) o 24— AR EH I 53 oA R, 25 %
Vsepi b, a2 30 AR SRR LR, RN, s nT AR G, R R R PR I BT AT R (SR AS R0 E)
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B — I RS K.

PRBIUE SHE G HIAT 5 L R A 5 R B G IR AE i . IR REAHE BB 1 T I A 7 E X
PREC AT DARE T H A ARG 11 i) — R ROW SR, I U5 D% R L

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

AR HANTE T, ARATRERIAN £ib ANk — i, POYEBCAREME. 5k, Bk
A return HAIMRBEAREIE, EXAMEATGEA 2 T . X AMERFRA None (— W EA ).
T FPRERS 2 BRI AR [ None o AIRRIAA FHE AT A print () HAFE:

>>> fib (0)
>>> print (£ib(0))
None

2 5 AN LB 2R PO BB I S AR TR a4 51 e i ek 4t s e 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 = b, atb
return result

>>> f100 = fib2(100) # call it
>>> £100 # write the result
(¢, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

ABFIWHHTGI AT —LE Python PJfiE

o return HALREREAIE. return AN RBASEE, RE None., BREINITE IR H
% [7] None,

e result.append (a) B THIFEMNSE result I Fix., FERE “MET” SR E, w4
4 obj.methodname, obj @&Xf% (WA[PAZFHKIEA), methodname @XTGIAE LI IESA
ANFRAE AR, ANRZRBE I EA T DA, BASERE L. ( £07PAH & X5
KA, TR ) RBIFRI T append () J&RFFXT5E LA, FTIES R BERIHC
£, KB, ZHEMST result = result + [a] , [HEFR.

4.6. ENEHEE 21
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4.7 EREE SLIFRE
B SR SHORI B SR =T AL B Tt

4.7.1 BNAMESH
R EFNMER AR A BT VAo, WA B SCRE DR 28, Bl

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:
ok = input (prompt)
if ok in ('y', 'ye', 'yes'):
return True
if ok in ('n', 'no', 'nop', 'nope'):
return False
retries = retries - 1
if retries < O:
raise ValueError ('invalid user response')
print (reminder)

A PRECT A DA =X
o HAAHMIESLS: ask_ok ('Do you really want to quit?')
o BH—/TA[ESCS: ask_ok ('OK to overwrite the file?', 2)

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

ABEEFRA T RET in , HTHHANTI PR RS HEME.
BROMEAE S T L R BOE SOPSRAE, FTRA:

i=25

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

i =06
£ (
Bl 2 S,

RS BOAME IR . BOMENAIR ., T ILeECES Bl SE AR gLy, 7™ R S i NS A 25
Mo BN, R RS AR SR R s SR

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

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

CTRESE S U

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

ANREAE IS 2R Z B 3E BN E Y, B AR 7 3 5 eR 4
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def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

4.7.2 XBEFESH

kwarg=value B3 % 425 -2 W] AT AT R &L eREORBIANTT -

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, "!")

R Z— ARSI (voltage) FIZAA[ESAL (state, action fil type). R HTF 07
W

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

FH FHR H KR H K
=W NN R R

AT R e ) 7 AR ek

parrot () # required argument missing

parrot (voltage=5.0, 'dead") # non-keyword argument after a keyword argument
parrot (110, voltage=220) # duplicate value for the same argument
#

parrot (actor="John Cleese") unknown keyword argument

BRECR IS, REF SRR ESRURE . P 3B i 7 S HRR AT AL — R B 2 1 2
e (K, actor RNE2mfi parrot WAMSE), KETFSHEHINFIHFAEL . XWAFLESEL, (I
W, parrot (voltage=1000) AR . ANEEX I —DSEZ UM, F IS — A~ B b BR il i 2
B

>>> 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 keyword argument 'a'

i —AEE N **name AN, Bl (FEIL typesmapping) , 7ML S5 Hrh B E P S
X2 SN T K PS8 **name JEZ A LAY *name JBEZ (F—/NENd) AAHN (*name 44751
£ **name Hilfi) , *name JWSEI—A7m, HTHB TSI RN ESE B, "TLAE X
T T AE A R L

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])

4.7. ER¥E SRR 23
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RO LA AR 77 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, RETS R AR AU -5 U R R 7 — 20

4.7.3 B/HEH

BOANTEOLT , SROT AR B ol 2 5t 72 45 Python e 8. O TAEAUH ik, WAk, fcdr RIS 4L
EI’J%LJTTJEJJ%? kB NFEERREE X, EHTE)%E’%%IIFT Ei A N IVA S STl 1
ST SRS

PRESE AN

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

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

/A TR X AT S RIPES WHE S B a R Ee A8, (AT KRy, KT
B thfEma it

BN XRFSH
PRECE SCRARB /A0~ I, SH00T DARR 7 B B B L B 4 R K

R ESH

VAL FEA T ER—LE40 T, FRETES A LARCH IR12E . IRRAZE R, ESMFRES, AXEEs T
REM i, (URACETESIVAE / (IERAL) fi. / HTEZHE - EIURMEE S 5 HETE
MR R ECE P EAT 7, MFORBAH R EIE S .

/AT A E R KT AR AT IS
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RBRKBRFSH

L SHRICH IR KA T, RIFDARBEFSHOE MG R RIE S, MESHDRPE S IR X EF
TEZHIEM *.

ER#4R B5Y
A NHEIRECE ORI, TR/ i

>>> 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—RHBOE X standard_arg @i WHITE, SR AT R &, 7T AR E t ] PASE 56
PSR

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

A E pos_only_arg MBREUE A /. URMEHI(EES:

>>> 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 an unexpected keyword argument 'arg'

5 =AML kwd_only_args WIRREUE SGEAT * FRIUE KBTS

>>> 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

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

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

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

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

Q)
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(£ L£50)

123

>>> 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 an unexpected keyword argument 'pos_only'

NHIBBRECE X, kwds  name 1B, NIE, ATRES (I ESH name P AR EM % :

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

PR BT fER ] True, PFONKMET 'name' B5H-—MESHE. Hl:

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

b/ (URAZEZSED) 5, SATAT o MR, BRECE S name MERIESHL, "name' WRIDAMEA X
s S iGbli X

def foo(name, /, **kwds):

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

B, (URMCEFESMAFRATME **kwds R, WA B

INGE

PATR ks WL TE 2 0] A T R K0

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

B
o BB S, VLI PR EINE S5 . 655 SR Ut SRR B4 5 20
PR, SR G B SR K R, SHOTA A

o YWESHALRE L, HRLFRT AL RECE SCHE 5 BRI, B P Rgie B S S (0 B
AR BET

o XIF APL, fEUIRAIEIES:, BIPARS 1k KA SOE 224 Wi BUESR ) APL A8 5
474 FEXEIIR

A F ek ﬁm&ﬁﬁEM%%Eiwﬂmﬁmoﬁ%%@@@ﬁﬁﬁ$(ﬁﬂtﬁ%?ﬂ)oﬁﬂ
RSS2, TR TSRS

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

— RV, XL W T SRR SRR E, BN ENTEEL AR EBI ITa R R ASE.
IJWH:E{ arg%?ﬁlZFE’JEﬂﬁ/‘t%ﬁ%[ﬁ% AR XA FSEC , WU E T RRVE N KBS H0N A
(R
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>>> def concat (*args, sep="/"):
return sep.join (args)

>>> concat ("earth", "mars", "venus")
'earth/mars/venus'

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

4.7.5 BBXBIR

BRSO A EORMAL AL ESEL, (MBS RSOCH IR, ST BAE . B0, P EY range (
PRECESRANSL Y start Rl stop S22 . WIRXLESHOANRMILR), WIEAETE T R s, )« Tﬂéﬁffﬁlﬂ;&ﬁ/ﬂ\
FFRETCH MR R

>>> 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, FIATPAN ~* BAERF I i P 24

>>> def parrot (voltage, state='a stiff', action='voom') :

print ("-- This parrot wouldn't", action, end=' ")
print ("if you put", voltage, "volts through it.", end=' ")
print ("E's", state, "!")
>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}

>>> parrot (**d)
—— This parrot wouldn't VOOM if you put four million volts through it. E's bleedin
—' demised !

4.7.6 Lambda itk

lambda KHEFHTOE/NYWES KL, lambda a, b: atb EECGRFIFNSEWH. Lambda pEEL
o] AR R ERECT R Ty . R L, BEA R AR %E%XL T2 HE R
FE EERE . SiEREUE X—F;, lambda pRECAT PAS | FA SV 38 AR 5

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

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

42

>>> f (1)

43

EBil ] lambda Zek AR o] AL, 38 7] AT B2 e BT AR 2B 1K S5 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')]
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4.7.7 XHEFHER

PATR R SCRS AT A A RIS U 205

B ATIAR GBI R EL . PR FFRIE , A X B IR G4 sl 3, PR ]l s He 7
APOXLEAFE, (BrAFZ AR @A BB E R R]) o X AT ARG FRIT, DA REER .

SCRFRFH AT, BB AT A AT, TEILE B S AR T . SRRBAT TS TR
AR RBW 205 . BIVEH 45

Python fi##r s A MMk Python W B AT 47 IR R 40E, PIL, SCRALEE T WAE pb BN R 4t -
IR A R 205 © SORSFAFEREE—4T 2 B R — IR A7 e TR SO PR R gt it (35—
TN SPAFRIR A5 S HI4, HAE P A8 I AmIE, ik, REME—frigit), SR, M
By F e A AT IR AL S g “AET S AT ANREA AR DAY, (AR BT 4Rt R
DHIET, BRI S TR BT R AT B IRAT S AR 8 ZA% ), A FAFAY AL

MR ZAT IR A AT

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

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

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

No, really, it doesn't do anything.

4.7.8 ERBUERE

PRBGHE A T B  EE SR BRI e e Se B 5 E. ()L PEP 3107 1 PEP 484 ).

7 AP ML B AP IAE B B0 __annotations_ JEMEA, I HA S W R B HAE AT ALY . B
ShRERE SO AR S A Ja B 5, SRR — A, R SPOREAARERE . R IEAR
R E T RMA GRS —>, JalR-— DA, SAREA T ESIIRNER def IENEHTE 5
ZIAl NHRR B — NI SEL, — AR 5 8 7 S RA Bl [ EHAR A 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 E R, A2 Python U1, ZRMERNE—F RARAE T KZBOE T ABE A [ KUA%
WS (BOEHERfUE, Beiail) s AL A B m] et ELEIA AR P R AU 2 —
ANEFERE, R — B A G B KR T A AR AR Bl o

Python il Fl K Z#RE MG PEP 8 XU R EHEATHIM PSR S T 5. U0 H o Python JT A E 1Y
TSRS DT AR IR R % D2

o gidE, 4R, ANEJHIRST .
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4 g/ Nt (CEURIRE ) MIRAEHE CES ) Z RIS, fIRGaIRIERL, &
UUDER

o WAT, —ATAHR 79 NFAF.
IAEHATI/INGE PRI BT, 0 TR bR Bonds FIFHER S RIS sof.
o AZATIRRECRIZE, R BB A S,
o BOFETEREE AL —AT
o fHH SR TR
o BRANG. EYEERASE, BABRERERSAER: a = £(1, 2) + g(3, 4).

o KM R E W Ay 44 B — 86 WA, w4 KA UpperCamelCase, v WS & H
lowercase_with_underscores., i HEPHE —NSH N EH self G EELIE
%),

o G5 M T E PR 2 B AN, A4S . Python BRIAKY UTF-8 sl ASCIL W] LAJESE:
AL .

o [, PRSP, 4B SRR RERD, AN EHERRAT A AR ASCIL 74T

i
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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 () ).
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list.reverse ()

TSR ILR .

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

ZHONEK TR B

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

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]

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

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

KISV collections.deque, AIPABGEH M Pmisins bRz Hiin:

>>> from collections import deque

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

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

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

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

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

>>> queue # Remaining queue in order of arrival

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

5.1.3 JIREST

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

B, AERFITER S

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

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

ML RO () B WERGTTGORIAEE. PR
PR

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

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

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

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

FMT

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

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

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

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

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

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

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

51.4 HENFIRESR

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

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

"N 8 Fede T 2T ARE AT

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

W EFTR, BRI EMESNETHIGH for SRIE, FrLAXABI 456 T

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

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

Pyt AT

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

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

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

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

KEATHESHHEAREN, SWAEa %5707,

5.2 del iEf]

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

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

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

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

L]

del AT DA SR M B s Ar

’>>> del a

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

5.3 JTHFIFTI

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

JCAL Z ML S RRITRIEAL, BN

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

12345

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

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

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

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

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

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

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

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

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

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

>>> x, y, z =t

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

54 £8§

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

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

PATR & — LB B s BB

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

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

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

True

Q)
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>>> 'crabgrass' in basket
False

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

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> a # unique letters in a

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

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

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

#
{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.

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

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

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

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

—BORUL, FETRF AP BERINA RS, QSR R, Ha

>>> 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 FAFMH=H

while Fl 1£ ZfFA) A KA AT HUAR , B AT DA IE R I AT

R BEEAT in Ml not in EG—MEAREGTE (BATE) —ANFIHE. BA1ER is fil is not HMHA
W RARFE— 5, X AR A F X FER AT AR R 5 R B . I 1Y FE B B AR A AR ] R S e 2
HIXAMESE R B IE B4R

POAC B S RN . B, a < b == c K a B2AH/INTF b, Hbo B2HET c.

R E N DU /RZ AT and fil or 6, HH, WEEME (SHMMARZHE) WEERET AU not
B o 1B HAERR I SE AR T HLB A EAT s not WIESEdi s, or MIMEZEZ A%, Ik, A and not
B or CZMT (A and (not B)) or C. HHALZEBEIFHERIE—FE, AR DU RS FoniEEy
HE,

ffi/RIZEAF and il or ZFTEN 42382847 HSBMNLEELRE, — BT ABE g8, RIEmSE L.
B, R AR Cc HE, B A, IPA A and B and C RSN ¢ KM, FMESEE A A /RIER,
FHIAZ AR BB R i e — R TS H

AT ATE s Sl e A R Fek s 4 SRR 4 A8 B, ol

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

>>> non_null

'Trondheim'

R, Python 5 CA[A], AN ERELLAT R B0 RAT « =0 XMW T C A7 H o WLAY 1)
A BRI == 1, AERT =
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5.8 I b A BIRILLER

FEARS G T DA A [7) F 91) S p) A0 G LR o kPl BLARE B A 7 s XU B9, EUBR AT A TR
WARARARSE, WATHGE ARSI AARARSE , B 2 IR uR . DAL, EEIHH—A a4y
Wo QRN ICE A Bt RIS 81, M AT 7 L OBy B R4~ Py 81w
AR RICERAEANSE, WP FIIARSE . R — A F SR 50— RIRIR T8, WIRE Y 351 nl it
B () W) XT PR kYL, a7 6 Unicode B A7 75 HEF BN F4F. MRS T
— S LR R RIS B 311

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

[1, 2, 31 < [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, (raa', 'ab'")) < (1, 2, ('abc', 'a'"), 4)

R, MR RET, HEAF IR L5t T AEp TR, BRI PAGEH < Al > 2577 EE
Beo BN, REHBTFRAES BT EIA TR, BTPA, 045F 0.0, 54, AURBCARILEIER ETT
W, RS A SR ZE 1A WSR2 5K TypeError Fi.

&ix
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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, ANHEBMBRSUNTA *, RO, XL AL,
TR HA G AP ALY, XA R B,

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

MK spam [PIBLHP S A BHE, RS TR A AW B, R EERE, A5
RN sys.path BB 45 H I H RS K EF AN spam.py WIS, sys.path FIIHA XL H S
Hik:

o Pt AT EHBLETI A BIFER H 5% (SRR & SO 24 71 H 5% ) -
o PYTHONPATH (H 343, 5 shell &5 & PATH [iEHE—FE).,
o BT RAE BRI E:

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 [ —AMRHERLE 2, EXE Python FEZ2% (MLARLARARN” ES%” ) WL AMliR . — e
IR EN gt Y, ENA— LB EE S RO EAINIRRIER AR O, BW2ARNTHCE, ok
B R G BRAE B R G AP b 1. X BRI — ML BRI, FLIE MO TR 2 A &
Gi. BN, winreg BIRHAE Windows R4E Efefit. —MRIEEERIBIR sys, BHMNIRIE—
Python 4% H. sys.psl fll sys.ps2 ZRE T —8FAF, BN DAIE SR FF 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)

['"__displayhook__', '__doc__', '__excepthook_ ', '__loader__', '__ _name__ ',
'__package_ ', '__stderr__ ', '__stdin__', '__stdout__',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_getframe',
' _home', '_mercurial', '_xoptions', 'abiflags', 'api_version', 'argv',

'base_exec_prefix', 'base_prefix', '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',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',
'vpath_hooks', 'path_importer_cache', 'platform',6 'prefix', 'psl',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'version', 'version_info', 'warnoptions']

BAZHN, dir () S AATE E PR

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

HESI A RRA AR Ak, B, R, .
dir () ANRHNH N EREFIE R AR X LN E HEVMERE builtins Hi:

>>> 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__',

' __debug__ ', ' doc__ ', '_dimport__', '__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',

(FOAkED)
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(£ L£50)

'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

A R H T Python BiHiay 4 23[Rk, BN, By A.B FRt A 4N B I
TR RS AT DA ) AR (8] 4 R A A, R a4 aTPAIX 7 NumPy 5 Pillow <5
ARl Z R 2 a] AR A4 B

BB BN G — AL B RS 5 SO S P BB — MR (7). S U AR S GEF DAY R4 R
WH, BN wav, .aiff, .au), WL, NTARRESHARZ RIS, & ZOIEMAER— R
KAREE S . T LB SRR R AL E (B0, IR, dimmls . SMdshae. Gl A o
FERCR) , B2 5 ICT5 TR . T XS SR R Tk M i 2 -

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

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

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

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

AN, Python % sys.path Y H %, AREHTHX.

Python A% __init_ .py SCAFAYH MM . AR ARG IEPA string @ A ARy 4 H 5%, o
R B B S O U R AR R A RORR . SREIEOL T, __init_ .py RS0, B
SR AT AP T R R IR A QRS B a1l AR, PEILFC.

BT A AL P A BRI

’import sound.effects.echo

KBS N EL FAR sound.effects.echo , {HE| R F FARBR I 4245

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

AR A TR AR
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’from sound.effects import echo

KB AT DAL TR echo , AIETZRE AT AGER . PItL, T AR AN T Oy U -

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

Import {FEA] 1) J3 —FAS (A2 B S A I Rg ) PR Ar

’from sound.effects.echo import echofilter

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

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

R, #H from package import item W}, item RIDURMAY R (H16), hATPUREHE X
AR, ReAE B AN AR import IHAE MNAM g e LT item; WURARAEWHE S, MR
SE item L, LU, WERHEAE] item, WA ImportError F4.

ML, ] import item.subitem.subsubitem AJVERT, B —W4Ah, B item FAM 20
Ja—IW T U@, (EORREE E—oirb e g2, e &,

6.41 \NBhEAN*

fliJi] from sound.effects import * Wf&EEMAT RWTREREEXERISAUMNITA TR,
HESFFARIE . RO AL SRR RIS |), o LRI RE 2 AL AR AN AR R, A SR A R 7 P AR
BTN A AE AT E 1 AR A R R

ME— i He s R PR B UEE . import IBAM AW HG: WREM __init_ .py RRAGE X
THIFE __all__, 517 from package import * B, B SAMBIRZINER. LM ERHRA
F, ARVER N E RN R . MR AEE A A DEAE AR PIT A * #44E, rT AAFEAE )R .
BN, sound/effects/_ _init__ .py XAFRIPAE S A RS :

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

XEIZE from sound.effects import * YfF A sound HH =4 TR,

MEEEEN __all_ |, from sound.effects import * {H5H R&HE4) sound.effects FAH
THHER T AR M Eid s S0 ZE LR S A sound.effects (WREASIEST __init_ .py
HIRIRIE D), R, FSFAHE LWL FR. XEARATE __init_ .py HE XHMEMZFR (DA
KB 2MmER ) AR, ISR B import /AR MM BB TS, EE LR

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

A, 4T from. . . import FHAES, K echo Fl surround BT AR Y4 =5, Fh, B
fi2&FE sound.effects WHE L. (RFABREEEXT _all_ HHIARL.)

AR, AIDMEEOR I A import  * B H BT @ BN A AR, (B TRAETE AR P AR i X
PR o

04, f#iff] from package import specific_submodule Ao Lhr b, BT SAME
BEHRANF RS P2 Ah, X R =R R .
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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

(R, Y2 zsks 2@ print O W TRERSEIRE N2, )

TG str.rjust O FREATEA MR, X4 SOE 7 Beh i v A b AT A 55 . 36
TR str.1just () fll str.center () o XEHFIEARFGAEMNE, HRE—H5rraE, Wk
AR TRRRRK, BENASERFAH, MR SR NS FwasIm )R, (A —F
ﬁ;&?ﬁ;,)}ﬁﬁﬁﬁﬁﬁﬂﬂ‘ﬂﬁﬁﬁiﬁﬁ (AR R AR, FTRAE x. 1just (n) [:n] XFEAY])

H—MIrkR str.2£111 (), SRERT PP AR E, HEERBIERS

>>> '12'.z£fi11(5)

'00012"

>>> '-3.14'.z£fi11(7)
'-003.14"

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

714 B FHFRERMCFE

% IBFAT ORARFF) WAl TP AL, 457 'string' % values, | string H)  SLBI&PA
BNHEA values TR, MWAREPFR HFAFERIGE. Biln:

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

old-string-formatting /N7 7741 5 240 3¢ N ZF

7.2 EEXH

open () 1R [\|—A~file object, B AP IT340: open(filename, mode),

>>> f = open('workfile', 'w')

B AESR N TR . B A ES R MR S T SRR P AR . mode FIEALSE T
FOR S HBEREG v IR HBEEA (A RS SR ot FRTTIFURIRB MmN, (Ef
BHAMEIES BSSMEI SR . "o+ FORFIITSUFEATEES o mode S22 IR, A WS ERIA
fHA 'r'.
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SR LA text mode $TIFHY , X FWRE NSRS A FAFER Iy, AR AT E Y 2 05 75 b T 45
o WEPRARIEEHISHE, BOAMES MK (B open (). 7E mode BN "o WA binary mode
FIIF3CAF: IJWEZJE%G‘E%M?%Xﬂ‘%é’ﬂ%iﬁi&ﬁiﬁ%% XA 1% T BT AL 35 SCAR B S

ESCABEATT BEHOCHERS, BOAMEF G RE IAT45RAF (Unix 25 \n, Windows 25 \r\n) #4y \n.
TESCABI T 5 ABERS, BIAE \n %ﬁlﬂ%ﬁ‘ﬁ% GEHRAT . KPR A F‘*ﬂ%ﬁzﬂ%@%xﬂc
BXAABOLH M, (BABIR TPEG i EXE 48 —HERISCE IR, TR, (LRSI,
B AR

FERLBESCPEXT RN, el with KB, LA02, THRSTHRG, SCFSIER M, BRIl
WAIPA. W H, S with AR try-finally AUHHRERIAEGZ :

>>> with open('workfile') as f:
read_data = f.read()

>>> # We can check that the file has been automatically closed.
>>> f.closed
True

WA with X457, WM £.close (O KO, BIAPREMCH: & I RS

el JH £owrite () B, KA with X8F, iR £.close (), BMERFEFEL, W
B THE HF FE £ Lwrite () ISEIRA TEB AW

Wit with 4], SR £.close () KMISCHFRIRIG, FRREZSCEXT G2 KK

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

7.21 XHEMRRMFE

AT ORI T ERE A £ SRS

f.read(size) WATFEBCHNE, BamBe—8HdE, HRFEIFRFE CURERX), i 3rExis
(FE i HIRE T ) o size SR PIEMBUESE. AW size TX size Fy FEU, BEBOFIR BEIEEA SO N C
PER/INENAFRI WIS, S B, size BUHAE R, 1;&@1#1.@3?% size NFLF (SUAARR) B size
AFA (TR . B EA SRR, £.read () REIZEFRE (1),

>>> f.read()

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

T

£readiine ) NBIIUNTRGN FAERRICRIIIHE (\n), SUIGIPRIUGT RN
PO A ST S IGIG: 11 £ ceadline DEETN
WRCAEKT SCIASR, B \n' o8, BEHRREE— T

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

MICHEH AT, W AR ERM P A SO R o X RRVERE R RO T A7, B, ELACHS g -
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>>> for line in f:
print (line, end="'")

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

RSN EIE GBS AT A T, RIPAMH 1ist (£) B{ f.readlines ().
f.write (string) { string (IWNEB A, HREIE AW FEREL

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

BHAHAMERIX R, BRI TS CURBEL) Syt g (i figia):

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

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

18

£.tell () IRMIBEEL, 45 M SCUEX QAP A BT O A, 2 —EHIRESR A SR IH IR I 73548
AR SCARETT BT SO B R

f.seek (offset, whence) R PAMAS SCHXT SN E . L [0S % SN offser TTHAIE; % A H
whence ZHF8 7 . whence (M 0 B, FRM IR, 1 Fm i M a] SCUAE, 2 i Sci:
KBIENS T 5. W whence B}, HERIAEN 0, RIE I SCHFSAE S5 55,

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

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

16

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

>>> f.read(1l)

b'5!

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

>>> f.read (1)

b'd!’

AESCASN (BEFAFER RN b WHTIFRSCrE) o, RAVFIN TSI LR (] seek (0, 2)
BRI RERAGIIN), ME—H RN offset HZREM £.tell () HuREIY), 50, HAL offser [HEF2"
HEARSE AT -

SR GIE SR isatty () Ml truncate () 54, (AR UGS BIGHIEILES % .

7.2.2 £/ json REFLHILEIE

MICAFE NS AT AR 5, JOr R SRRAE, TN read () TR LRI FAFER X S8 AF R
feibsy int () XFRRYPREL, 232 ' 123" XFERTATH, ?ﬁti_liléﬁtﬁ’—ﬁ 123, REFREDIR, TSR
PRI, TIPS LR A Ak

Python 37§ JSON (JavaScript Object Notation) X FRATEScHuergz0, M IEHERSEH THmE . WLl
5, A REHEA AR BRI 2 3L, Json *T/ﬁ%ﬁ%mﬂﬁ Python ¥ 2G5 , FHRF Z B0 0 74T
AAORIBG XA IRERR serializing  (JF3IAK) o MFAFRRFOR P EEEUIENR N deserializing  (fRIFAL) -
Iﬁ%?ﬁﬂ%%ﬂﬁ@fﬂhmﬁ], PRI R TAFER Al E‘ééﬁﬁ%f SRR, G W 2 R Ak B T
LA -

M JSON g2l & M BN AR P iR <o e . A7 AR X E HAGETE, R B A
—Z k.
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HF A7 A A R AT R R A JSON FAFER R I

>>> import json
>>> json.dumps ([1, 'simple', 'list'])
'[1, "simple", "list"]'

dumps () REGEE — MR, dump () , B REEXGFIME Next file . FIL, WNF £ Zrext file X5, W]
PAIXFRA :

json.dump (x, f) ‘

TR R, AR £ R —DTIFRI AL B Beirext file X} 52

’x = Jjson.load(f) ‘

X b iy B4 SR AT DAL BB R A7 i, {HAE JSON P SIMAT 2RI SE B, WIFR AT oSS T
Json B 225 0 50 BLA IERE -

S
pickle - B fFkith

5JSON ANJil, pickle j2—Ff SLi x5 7% Python XFRIEATFFHIMLAITIIL . AL, BN Python FTHif, AfE
AT HHARE S w0 ARl E . O T EdR N LA AR AR L e b T Bos B )
BB he OB, XA Z AR IR pickle Zdf vl APATAE AT -
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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't convert 'int' object to str implicitly

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. {EARHEEIITEHNFEIFR R LA NERERAIR. XT A NE R HHe L, Ex;
?Hﬂ;ﬂﬁﬂiﬁiﬂ@ﬁﬁmux*iﬂﬂﬁt (BESRXPRERA ) o« ARIER 55 R ALE N EIARRAT (N2 0RE X
).

AT H AR RIE SR 28, S5 A Aas IR, DOl R .

3 LB AR IO T s 2 L SR 1R 30 SIS 490 e T RO MR e
LR R 2 BT ERAE M A TFEERAG T -

bltin-exceptions 51| H} T N B F 55 M HS W,

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 i) AR R
o B, PdTry T (try fl except REEFZRM (£47) EH).
o WURBCAMA S, MBS except F 6], try iIFIITIERE.

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 PR AL BEXT R0 try TR A AR SR, AN AR BR— try BRI HAAL B P A R . 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)
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(£ 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
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85 AFEEXERE

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

S RAHEHADIE L, FTAPA AL (HiEw i i, HERAH R PR f R P SR U R B
) —LefE e, AR R Z AN A IR, — M H O OB, ARG PR [ i
WA, Al RER T

class Error (Exception) :
""'"Base class for exceptions in this module."""
pass

class InputError (Error) :
"""Exception raised for errors 1in the input.

Attributes:
expression —— input expression in which the error occurred
message —- explanation of the error
i
def _ init_ (self, expression, message):
self.expression = expression
self.message = message

class TransitionError (Error) :
""'"Raised when an operation attempts a state transition that's not

allowed.
Attributes:
previous —-- state at beginning of transition
next —-—- attempted new state
message ——- explanation of why the specific transition is not allowed
mrrn
def _ init__ (self, previous, next, message):
self.previous = previous
self.next = next
self.message = message

REBSHAALA “Error” S5F, KUARIERHIa4 .
VPR ERTEAER TS 2 5 SO, DA e SO R A b B A IR . A SRR, TR

8.6 ENFERE

try iR — ATk a) T SR I O ML A BT R W B A

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

Goodbye, world!

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

KeyboardInterrupt

HURAFLE £inally FA1, M £inally FAIR cry IMARAIITIORG LS. Rit try R
TR, MEPIT Finally TAl. DA FRAG T JURN B Jr i & SR
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o WERPAT toy FABIEBUA THEANFEH, WED except FAINMAATZR TR . WRZFEES
except THJ0HE, F finally FHPUTIE B EBA .

o except of else FAIPATIHE M S A FE. FFE, ZREASTE finally FAPITZ JEHEM
fl % .

o YWIRPAT try EAINHES] break,. continue 8 return &Mh], W finally T/AJEPIT break,
continue B{ return i&A]Z BIHT .

o Gi3f finally FAHEE return i54], WEREMEKE finally FAIMHEAS return iEA)HJR
[BIE, TARKE try THE return HAJAYREE .

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

return False

>>> bool_return ()
False

KR B 1

>>> 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):

File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in divide
TypeError: unsupported operand type(s) for /: 'str' and 'str'

W EFOR AT OL P& IT £inally T4 except FHIANAEBPIASFAFERMIFR AL A Y TypeError,
WILAHE finally FAITIE BB % .

E%%@Hﬁ%ﬁ?% finally TAIXFFREMAMBETIRL (BIANSCPF e M) JEEA T, Tt
I B
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8.7 ¥iiE W HIFEIRIE

FLERS G SCT AN BARM RN BT IOAR G B . TCIR AT R BAR BT, WS PATH
PRt RBIRETIT SR, SR

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

XA FEAE T, PATRM G, e —BORH 2 iR A THT IR . FER A X R
W, R TR R N, AR S AT RE > M IR0 . with 1B SR DA S IE . TR0 0 1 B A O = e S
E S

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

ERATE G, BV AR A BRAT I R P, #RS PSP f o RIS —AF, SCRFFIUE SO BB XS
FRTER PR X — A
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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

65



Python Tutorial, 445 3.8.20

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 .
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global i/ T R E A RIS RIE AR, H VA4 /e P ER9E5E; nonlocal ifAIHKM
R AR AESNZAE I, FE AN B I .

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

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

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

def do_global():
global spam

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

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

A BIAR A e

After local assignment: test spam

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

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

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

9.3.1 XENFEE

s fR AR E SOE AT -

class ClassName:
<statement-1>

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

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

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

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

H I8 B MR T Smalltalk FP “SZEIASER”, DA C++ i “Binl 7. $dnEi NFHE S SR
AR R, EATRFES — RGIRE R BN, 2R = 2 Emadm MyClass BSEBI, LA AU
BefeTENEE 16, HOAMRBEALATIBER R B

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

print (x.counter)
del x.counter

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

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

9.3.4 FiEMR
R, AR IR T I

’x.f()

£ MyClass /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,

THHE, WSS REE N TR MRS 7R B8 S LA B A AR 2 W RERY « IXHE
PR O T 2 WA, FndEitas T+ .

WHEEAAHE exec () W eval () WRBASK LEFHAEMELZIUMEYLEZ; XFELT global
WA RO, PR G Rl s R AR T (] s 28 0 2 35 6 g i3t ) A0 RS . W) RE A BR i 38 F T getattr (),
setattr () fll delattr (), PANXIT _ dict_ WHEHBESIH.
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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

<iterator object at 0x00AL1DB50>

>>> 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
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—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:\\Python38"

>>> 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 g, EAR 7 A

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)

WMAEE L python top.py ——lines=5 alpha.txt beta.txt fEMMTIEITH, ZHASE args.
lines XN 5 H¥f args.filenames %} ['alpha.txt', 'beta.txt'],

104 $EiRMHEEREFLL

sys BHIEHA stdin , stdout F) stderr WJENE. JEFE X T A BB ST E R IEFA N, BIMELE stdout 3§
HE [ F R AT AR EIEA:

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

440 AR R B T PR sys . exit ()

10.5 FHREXTE

re BIHON RSP ER AL BB HEIE MR TR o XA R DL IR, IRk iy, futk
fpRTT 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'

YT AR IIRES, BT AT A EATE A 5 LRI i
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>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 %5

math BLHRGE I SAEARYIRIZ C R R BT 1

>>> import math

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

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

random BB Gt T HATRENLERER) T A

>>> import random

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

'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 O EAG B (9, Pk, Jr2s%) -

>>> 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 T H <https://scipy.org> A1V 2 HAMBHH THUE 5.

10.7 B BXM /0]

B ] 115 ) T AL PR B R i . R AN R B urllib. request T A URL £
ZHAE, DA smtplib BT &k

>>> from urllib.request import urlopen
>>> with urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl') as response:
for line in response:
line = line.decode('utf-8") # Decoding the binary data to text.
if 'EST' in line or 'EDT' in line: # look for Eastern Time
print (line)

<BR>Nov. 25, 09:43:32 PM EST

>>> import smtplib

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

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

(FAkRED)
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(£ L£50)

. From: soothsayer@example.org

. Beware the Ides of March.

mrr n)

>>> server.quit ()

(R, 3B ARBITEEAE localhost _FizfTHMECEIR 55 %% - )

10.8 H HAF0HE]

datetime BEERFRML T DA RIS it 07 sCHRAE HIMIAIIS ()28 B AR SORy FIAIN ()35, (B BLRY
HE SR RO S S BOAREA T A A AR o I S PRI DX AR X 52

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

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

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

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

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

10.9 FIBEYSS

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

>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> zlib.decompress (t)

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

226805979

10.10 HEENE

— 48 Python J{l A 1 []— [ RE Y AN ] D5 SR A AR R PR RE ™A T SRR %8R . Python F it 7 — ] PASZ I
[ 5 o 4 [ AT ) 0 T L

Biln, JCAHEHI TR REAN LA R S S LT REE RN G| Ty . timeit Fiben] PAPRE R TEIZ T2
FIH—E ML F

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

(T oUgkEE)
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0.57535828626024577
>>> Timer('a,b = b,a', 'a=1l; b=2").timeit ()
0.54962537085770791

5 timeit PPRAIKIESAMIL, profile Ml pstats BEHRAL T H TR A AU B hf s a] %
ST T A

10.11 FRE =i

T i R —Fh 7 iR AE T A R O A B S, HAETF A R 2w ia A 7k 2l il
doctest BiBURAL T — AT H, T HMAEI BIEAR e SR A7 H i A Bt IR sl 10
SRR 1Y B LA SR B 15 R U 31 SRS AF Ep— R AT B skt 1) 1Y PR BOR BRSO, I HUE v
doctest BEHLA PRI PREFRS SR ELSK:

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

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

return sum(values) / len(values)

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

unittest FHNE doctest BEHUIRKED TR, (HE FRVFAE— I BRARIK) SO g o 4 i 1 il

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

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

10.12 BiFHb

Python A “[ilfAiit” MBS, lad HALR SR AR KT RE T VAR P LA B0 — . A

e xmlrpc.client fll xmlrpc.server BIBRMEAFSCBIAR AR AL B T/ R —Bf . RAEHAET
R FR R, H PN S E 1 R4t B XML,

o email B2 PTEBE TUCEAYRE, 4% MIME FIHARSRT & REC 2822 FLTEAYERIESCRY . 5
smtplib fll poplib AlF (EAI%EER LME R AEFERIGEE) , BT i ftsg #m THE,
TR ERA I A 5 (LG ITE) AR S B EIRR I S T RISkt

o Json MR R R AT 1) ECHE A AR AR AL T SRR SRR csv B SCHR PAIE 5 23 R (E A% X
BB E A S, X Ao 2008 5 o B s AT R AR T S R XML AL B xml . etree.
ElementTree , xml.dom Al xml.sax {3 Fr. X EMHFIEA0FE[E KK 4L T Python [
R A A TR 2 ] A 5 e 46«
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* sqlite3 Bibg SQLite Kl PERY GAR, Fefit 77— nT AR BCIEAR Y SQL HHA S Hi Al
V7R AR

o EFFLRIF 2SR, 36 gettext , locale , PAM codecs fi.
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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)

84 Chapter 11. IREERNT—SFE=H5




Python Tutorial, 4 %5 3.8.20

(£ L£50)

img_1076.jpg ——-> Ashley_1.7pg
img_1077.jpg ——-> Ashley_2.7pg

B 55— BRI 22505 2 RO AR U i A0 0 BT ok o X BEAR X XML SO, 4l SeAR ik
I HTML [ 4541 20 8 R SUBARUBCR 7T e

11.3 {FEHZ#FIEIEICRERX

struct BT pack () Ml unpack () B, T ARRIAE K LR “HERHC AR R IHAYHT
AN TAEAN zipfile BUREYNGOUT, WMATIRERMGE ) — A ZIP SCPFRY B A Sk {5 Bl Pack fURS "E™ Fi
"I R I T AT S A < RREAN e b RS B/ N 535

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack ('<IIIHH', datal[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:starttextra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

start += extra_size + comp_size # skip to the next header

11.4 2435

LR PR T AR R 22 AT 5 DEATIEREI SR . 20 ZRE n] DASR = I R IR BECR 4 Bl] )
@A%WN,%%ﬁ%ﬁ%ﬁﬁé@ﬁsﬂ¢ﬁ%%mm%%%,%UOﬂﬁ%ﬁﬁEW4%ﬁ%%ﬁ

PAT ISR T R threading BEHUUIMTTE IS GiafTE 55, HAEI FAE 7 R4z T

import threading, zipfile

class AsyncZip (threading.Thread) :

def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print ('Finished background zip of:', self.infile)

background = AsyncZip('mydata.txt', 'myarchive.zip'")
background.start ()
print ('The main program continues to run in foreground.')

QS
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background. join () # Wait for the background task to finish
print ('Main program waited until background was done.')

Z AR TG 2Pk, M E PR 2 SRR ) F 2 S s . i, threading 45
B fit T Z AR EARE, WIS B RO REES R,

JUE RS T HAER K, (HEUNRTT R AN DA 30— SexE A B ). (R, SEB AR S5 tIMERY
BRI X R IRA T R BN, ARG queue BB AR L RELNY Sk B HAh L AR
HE K. WM Queue XRIFATRREREMG AN, W Tt EH 5, WalH,

11.5 HFRIER

logging BEHURBEINAESE & H R G HE LK AL . RN T, HEH B AR T SR

sys.stderr

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

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')
logging.critical ('Critical error —- shutting down')

EYE VNI TR

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

FRATEOL T, informational 711 debugging BRI, i Hh & Ak BIRRIE RS IR . HoAt i HE 0 T 60 5541
SECR B THRIE, Bk, BT o HTTP fiedsdt . Brndad i nl VARG SE e Zos A [l i) % £h

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

H GRG0 PAE M Python FEEL, AT DAM I FECESCOINZR, PASE H & SCH IR o/ 5 2oy AR
JFo

11.6 555|MH

Python £ F SEAT NAFE B (X RZ BN GEAT 51 I EOT  garbage collection KiFEREAGI) o 24
%?ﬁ%%mF*Aﬁmﬁ%%FTk%Aﬁﬂﬁﬁﬁm%Wﬁ

W5 2O R BB R AR T, (R R R AT X A S AN R BT G IR B E AT AR,
BREFEAN R QE SO HIRAMKIGIH . weakref BURFEHERY TH AT DAALLOTES | TBLREM T 4 .
YRR LN, R BN AD55 R RREER, H 055 X G A~ SR A
X R ETT B HRH R G T G A

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

>>> a

= A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python38/1lib/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

11.7. ATFREIRHIA 87




Python Tutorial, 445 3.8.20

>>> 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) $ 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) $ 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) $ 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) $ 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

94 Chapter 13. T3k ?



cHAPTER 14

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 |, Python 7R #F # A B 1 repr () MBS EHFEEA 17 AKMTFHRE R, B 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

THERNF R IE RSSO 2 XA CBAN . A X707 R ATE P CFORTERTRT — P
otk . WS F A SR — SO A AR RSN ISR A S A 4

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.

ST RS R R R, WA decimal Bib, RAHSIHL T IE A SV AR
JER )+ B 5

7B MR 2 R fractions BURERALSRE, B TE T HMEMBEAZE (F W A
KRG 13 SRR -

WERAR R IF SIS R, AR % — N AUEZ 5 Python 41 NumPy DA K i SciPy 5l H Frf iy v
LZHEBFNG IR . S0 <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 () JIRE AT NHER] (DA 16 SHEAL) RIFTRIF AL, FIREREL th ORIFAEARI TS H L R
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

15.1. XRHEIR 99
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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

MR PARE B 7 A Python B, &R S S Al REAR B ER S AT —SehnifE ar &, XEH R . &0 DLE
%544 25 PYTHONSTARTUP [ ¥ EEAR imﬁﬁﬁ/\)ﬁzﬁ/ﬁ/\afjj{#zﬁé B, X2 T Unix shell )
.profile LRk,

This file is only read in interactive sessions, not when Python reads commands from a script, and not when /dev/
tty is given as the explicit source of commands (which otherwise behaves like an interactive session). It is executed
in the same namespace where interactive commands are executed, so that objects that it defines or imports can be
used without qualification in the interactive session. You can also change the prompts sys.ps1 and sys.ps2 in
this file.

ﬂn% AR 24 i H s AN AN B S %T%@Hﬂ% if os.path.isfile('.pythonrc.
') : exec(open('.pythonrc.py') .read()) XFERIASTE SR B8 XX B TR
%%fﬁﬂﬂit{jﬁi}ﬂ)i’ﬁﬂjdﬁf: szt fﬁDZIKEPETﬁL TR

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 {24t T4 FRiIEARH E XL E: sitecustomize ll usercustomize., TAEH T/ERITE,
HSCRTE AR B P site-packages H SRV E . J53) Python Hz47 L ACHS:

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages’

e, EATMER H SR A4 usercustomize.py BI3CHF, IHFHIIFARMRARY. B
Wi Python HY4US SN, BRAFERA —s WSS, AT ASISA.

sitecustomize VAMIEIH 7 R TAE, (HEH BT BN B R FE 4 ) site-packages H s a1 &, FH7E
usercustomize ZHI#FA. HXHEFIESH site B SRY.

&ix
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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(...):
f = staticmethod (f)

@staticmethod
def f(...):

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

A KBTI IR TR T2 descriptors.,

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

107


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org

Python Tutorial, 445 3.8.20

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

PREPR TR IR HEMR WL function —5
&% & variable annotation F1 PEP 484 % LT G4
_ futare_ —FpOhBIER, TIHERE 51T R 8 45 24 1 MRS N A BB R

WL FA __future  BEBIFRSHARASERAE, VR0 CAZR BRI UOIMAGE 5 LA S AT i
ILVSENN
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>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- Kl A FRRE A A9 A7 25 8] A . Python Sl id 5| T HOM — A~ EASAS:
DA TR A ERT | A DR PR IR [l i A A T 530 [T USC iy o AT DASE I g AEBROAC 2 fh 13 [l i 4

generator -- /EJRZ; R [u]— A generator iterator IR KL . "EAREEAMRBEE KL, AR RAETHAE yield
FR A A — R IMA RS for-IAFAMEH 828 1 next () PREGE—FREL
S R AR, (LN R T RS & A 38 A . ISR SR R LA A 3L, i
{1 AR ARG B S

generator iterator -- /I EICEY generator R AN BN S
4> yield R EARE, ICHEY A EPIPRS (BHERTAARAHEER ay i54). 4% £
B EREWEN, ESMNEIFALEASIAT (X-S5EUCRH AR BT 46 A bR A= HIR ) .

generator expression -- 2K 28K ER REER B FE XL, BEHEERG DT EELL, FHRES—
A~keyword:/for {/a), & T—MERL R JEREF— AR keyword:/if 1] PAFE GFRIAL
S NONZ R E I — RS

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

generic function -- {Z R R Sy A [ (9 S TR S B (] 4541 1) 221 o 00T AL IS0 BRI B, E VRTINS 2 ph 9 32
SRR A R B B WA~ S B

B2 Wsingle dispatch RiEFi45H . functools.singledispatch () Mgt AN PEP 443,
GIL Z: W global interpreter lock .

global interpreter lock -- 2 JSyff BEST BT CPyrhon fERRL BT R B —FALAR] , W PR [l — i 220 A — A 2
FELEINAT Python byrecode, MALTHHITHET BEEXT SR ((14E dict SEREBNERA) HXIF LU
ka2 4x ik T CPython SEBH. 2B MR R I B (6 AR A 2 RIS AT R T O, AR DU
PETAEZ AL PRES BT

AN, SR R B =07 PR T R AR IR AR BT R TR AT VT SR 2T 55 G Hs 4 e A B RR
GIL. BtAh, fEHAT VO #EmHth B2 SRl GIL.

PAMER QIS 262 H il WOfRERR (REDASEAN AR B L8l ) % AN s, RoAAE
LA B RS T RE s 2 Bsg . FRATIACK, SelRPERE ML (i Se L AR R AT 4%, AT
INAESF A

hash-based pyc -- J& WA 1K) pye (G Y Y5 SC A (4 W (L T E S5 18 o B TR R ff o A sk i 1 i
G 2 pyc-invalidation,

hashable -- W[y — /N3 G2 e A (B R AE LR dy U N R B, il e A (BEfREEA
__hash__ () Jiik), FFRIDARFAMXS RIEFT I (ETRERA _ea O JK). AIIGA XIS
AEAT IR IS A (L U RR S5 SR A ]

]G A QA X SRRSO SR SR B I A BT, PR DAk S B A A A PRS0 s A fE

RZ4L Python AT AS A AT G2 AT IS A ATAEZEds (BIns) R i) HORTIISAS A
AR (BIANTCAIA frozenset) (M EATRYICERIY N AT AN A )& AT A . I RSBl
XGRS TR . ENTEREI—E AR (FRARRS5 A ), BN A Em E e 2
TEMY1d0) .

IDLE Python (] IDE, “fEpiJT % 527> BREE” ISESCHES . /2 Python ARl AAT PR 1 BE AR 2 8 2 H1 %
FEARIREL -

immutable -- AR[AERF G HAREEEPIA G AR ROFERT . FAHRMICH. ERER A GER
AL o AR — DA, WALZTETEET AR G o B AR TR ZEH S A (A T R E
TERT, BN S i
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import path -- AR HEZIE (B34 12458) HBWHNE, SPRIREpath based finder A,
FAHR. FEFAR, WAESFEEHKE sys.path, HEXFRFEAERFEETTEER H EHAM
__path__ J&f%k,

importing -- A 44— ) Python FHSAEA 73— MR Python A1 6 1 ) i A2 .
importer -- A ZY AR MBRIPIRT G WXTRIEET finder g T loader

interactive -- 3 7 Python — -3 S REERS . BCRIVRA (RAT DAAERRREBIOSLRAF T4 A BRI 5
SRIES I B L. MTAEUEA SN TR python (RT3 Al LTS
(0P LR ORI ED) o R WA AT R PR it — R A A K
BT R “help(o)”) .

interpreted -- g% Python — 2 FEREALE S, SN2 mEFANET, BAWENX A HTFAT
T i 1A B AT AE T 248 T AOR 35 T R VR SCR ] DA LB A7 i S b St > A 78 v $AUA 7 SC - s
7. MRBALES @S BA R FEIES BRI AR, ARARFEREEIGER. &
Dinteractive,

interpreter shutdown -- fERESY P 249k Bk X PAI), Python ff s’k A —Rpik 21T BOTF B4R
HOTA A EL IR, BB AR B R S5 55 . B S Z R R et %5 . X & filuk -
FE SUMTR R 555 | [ HR AR AT o A8 SE PR Beb AT I RS n] RE £l B AR P o, B ik
R TIREAREA R (5 WA T A sl A5 ML 55 )

FRREAR T Z R I RN main_ BORERIEATH A 58 AT«

iterable -- LIRS RENS IR MIH AR G AR AR08 BT 7 5128 (B4 1ist,
str fl tuple) ARIESLARFHIZRABIA dict, L & IREXT __iter () FEBUREH
T8 ) __getitem () FYEMIER HE LML,

AR T for PRFRLA KV 2 HAb T Z— P FIHTT (zip O L map () ...)o H4—AvA]
BN RAENSEAL N ERE iter O I, BERRIHZGRAIEN . XFE AR T XHE
AR — AR . MRS, AREF AT R iter () 83 0 CABEARTSE
for WA NIR A SHAL FEARLEARAT, AE — NIk AR iy 4 728 B HRAE RN R R AF R s . 2

Witerator . sequence VA Jtgenerator,

iterator - JXIRAF MORFIR —EARLIRRIA G . ERIAERRMN _next__ () ik (BUFHALLHN
BRRE next ()) FFBNREEHAEI. ¥R RG] % StopTteration . BliX
IR R BRI CAER, GREER I __next_ () FEHA SR K StopIteration
Fd. BHRARLAEAT __iter_ () JVAMPRIRENZEACERNR A 5, Ik A 25 g alik
G, AT T HAD R GE MR 6. — D REWHIINILE 22 K ELZ AN
BRI . A g (Bl List) TEAREERIHAZA iter () BREEURTE for THFA P EH
KA IR AR . WERAE AR B0 R AR T 2 AR I 2 3 [l 7 2 i 18 A e P e R (]
—IERENR, EHAEERSGRRE R

W25 B[ £ typeiter.

key function -- Gt pR% bR B olOPR B B pR K, 2 BEAE AR [l T HE e mCHE LAY fEL Y T IR X 5. il
locale.strxfrm () AT A MFERRE RKISHET 20 7E RO HER

Python H 7 ¥ 2 T HAR A vr S e Bk = e R HEO 8 H X HA 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

AR 2. B, str.lower () FIEW DAAMEZBS KRN HEF Bk S 5
Ab, R E A 1ambda FEbakAIE, Hlil lambda r: (r[0], r[2]).Af operator
R T = A R A SRS : attrgetter (). itemgetter () Mimethodcaller (). HEE
AT HEFE — 7 AR IR RN 150 FH 5 R R o B8

keyword argument -- Ht=25 S: Ulargument.

lambda i~ fexpression MU AL WIRBR L, FRIBNSAETR M RHBORE . A7 lambda R %0 F)74

> lambda [parameters]: expression

LBYL “SEfiRaBkik” ASESCHis . XU g S KA SAEIE T ] sl 2 Al e s 2 i fe 24 1 -
VRS S EAFP J 2Ma O b, R R KR £ 154,
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L LRI, LBYL T8 “&F/” M “BRR” ZRARAESMASE S R . filan, PAT AR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABLFEM mapping
IR T key T HHE . SXFP AR AT @ A g Bk EAFP J7 Ok Aok o

list Python P & []—Fsequence, R4 RHNFE, (HHE AT HAth s 5 gl m Esd 8291 3¢, BRI
TCER BRI 24 O(1).

list comprehension -- FIFEHE SR 4k T 1 s ) 7 7 i 7043 76 2 H 1 ] 45 9022 ) — i B 2 5
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEK—
A0 2 255 JEFE TS EEREEOT AR (0x.) 3. Hodr if A ATIERY, QS gl
range (256) HHIFTAITTRA AT

loader -- MIERZY A TTMBBIIRXT Z . BUHE X4 Lload_module () W . MNEHRE T H—
Afinder I3[0, eSS I PEP 302, %} T-abstract base class A]Z: ]I, importlib.abc.Loader.,

magic method -- AR Jj7k special method WAEIE=[E] ).

mapping -- Wi —Ff SR R B A FIF 9B T Mapping B{ MutableMapping ffi 4 5 3 v it #i &
HHERIERIT R, B E G 7 AFE dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCIEFENIRES sys.meta_path 8 R IR 8] [ finder. TR E R AR Spath entry
finders FFFE R BRARFFAAHIA

B8 FH importlib.abc.MetaPathFinder [ fRIGEIEEE TR oe i SL B Y5 o

metaclass -- JLHR —FH TR, Ke LEEEL . FFMMELN R, ok nTi#Ez Ld =14
SO RIBA NS o A TH M R PR S ARt — D BASEEL . Python YRR 2 ALTET
ATDARN A T . K P KIEA TR B A T H, (ST RIS, JodEnT Ao A m poE
WIffs . ENERHFIC BTN HE ., MR, REXT S8, sSCBlmel, DAk
HAbF 245 .
L% 5% I metaclasses.,

method -- Jj 7k TEZEPIFEE W RREL. WARAERIZ R LB — @R, iR R 4
Ve R EEE— A argument GRE 44N self). Sl function flnested scope.

method resolution order - Jj BTN ViU AL AL 16 2640 0L 522 2 ML 6077
A Python 2.3 7 AT T EF 2.3 JSUEE Python N 257 AT X A TER.

module %502 Python A% —FhHEI BNy . AR AL An 44 25 10], WAL AR Python Xf 4.
B AT i importing FAEREINZF] Python
5 Wpackage.

module spec -- Bl — a2 25, HPh s T MH X FAEE. & importlib.
machinery.ModuleSpec [HSLH.

MRO % Wmethod resolution order
mutable -- W24 WA DAEHL 1d () CRAFREDE RGO MU U . 5315 Wimmutable

named tuple -- H#e4] Rif “HA04” W] fITAEMA0R B oo, It HHAHRTRG ot ae i 4
PRIBYEARDT BB . ARSI B SIA n] e A H AR

AR ERI R T A4 T, 935 time. localtime () flos.stat () FEE(H. B HITR

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

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

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

Fee B4 e R ESEE (B0 FIREIB ) o teAh, B A L E X tuple 4k
I E XA RFB 7 AR, XFERT AT TS, s T KA collections.
namedtuple () A, J5—F5 RSN T4 5B N B H 4% T4 i A AR A 7 1
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namespace -- iy 23] 134 25 AR A7 S B3 T . v 25 1R TR RN B, A X4 Pl e
A a] (FETHEZ W)« fin s 23 (B L B 1k 24 i 28 ok SRtk . 54N, pRi%i builtins. open
5 os.open () AL A H A4 2 B R X5y g4 23 6] 3038 1 B A I IS S BROIR A R B8R 35 B
?féf%ﬂiﬁ‘f‘f%ﬂTfﬁ?F@ BN, random.seed () f itertools.islice () XFhEHEIM T X
SEpRUE R random 5 itertools BIHLA HISEELN .

namespace package -- iy 423 [M[{4 PEP 420 75| Apg—F (g VE L 4 package, 44 25 A0 ]
DA SRR, HoAlid )y s\ Sregular package N[a), PENEANRA __init  .py Xff.
FHAIZ Wmodule ,

nested scope -- ﬁiﬁﬁéfﬁiﬁ AE—E SCGEENE ARG ). BN, 7659 —EREZ WE R DA
S HBIE A . W EREE B S XTS5 | A RO X AE TR SR As R e S AR 2 PR T
WZ1E . 2, é}%ﬁaﬂﬁli%’w?ﬁﬂﬂ?éﬁﬁﬁ% S[a]. #if nonlocal FEFH NFE
NINZAE IR

new-style class -- Fr\ X T H i & 90 T Fr A B3R 2RI X IHFRIE. 78 5561 Python Fiz AR
Hr, HUG BN 2R RB A% 6 T Python 7 iy o8 R IGFek, B4 _ slots_ . HiIASF. FRAEJE M.
__getattribute__ (). BHFEMESHESE.

object -- X% (LA HAIRS (B ) PAKTIE XAT R (k) M%EdE. object 2 T i new-style class
HUFFaI=S- SN
£, —Fha] 2 AR S T M A 5 ALY Python module, AR F, 2 _ path JEYER
Python &t
Y52 W regular package Fnamespace package.

parameter -- JE£ funcrion (B)775) @& LG4SR, B E RET AEEZ I8 — A argument (B 7EHE
PR, 24 %) . AHMES:

« positional-or-keyword : (i BB R T, HHE—NATDMERN 1L F 230 AN DA K 425 S
AL S . XREOARIES R, GIIT I foo F bar:

’def func (foo, bar=None): ... ‘

« positional-only: {USROZE, F8E—HAEMEUL A EEARNSE. WROETES L@ E R BUE
SIS R ENZ IS A / FAPRESL, BIUTR I posonlyl Hl posonly2:

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

o keyword-only: {URRICHET, F5E— HEEHE T XL EAMNSE. (R BT ST TE
PREE LIS A R & AW AR B S sUCETE 2 A B S 2 ii—A * 2B X,
BIUNTT Y kw_onlyl 1 kw_only2:

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

« var-positional: WIAZ{IE , 5 W] LASRME i — MEB R AL E S ERI 75 (At
WSO EZNESHZIE). EMESEESTERSAFRHIINE * kE X, BT args:

’def func(*args, **kwargs): ... ‘

o var-keyword: WZZ KGR Y, $55E A DMRIUEE AR I KT S H (e HAE S E 2 m X
BYSHLIG). RFES Tl S AETINER ** RE S, BIAERER kwargs.

TEZ AT DA E W b e 24, thn] DA HE LU ] e 24000 s B A -

W5 Wargument RKiEFRFKH . SRS S X B FHHIE LS, inspect .Parameter 2£, function
DL PEP 362,

path entry -- BRFEA 1 import path W ]—A~BANNIE, S¥kpath based finder AT IR F S A BIRLERL

path entry finder -- J§45 A 888 T — 0] 8 I X % {6 ] sys.path_hooks (Bipath entry hook) i |A]
W finder , BEFRXT G REIE 1 path entry e g AL,

#§ &% importlib.abc.PathEntryFinder PA TR A LB IR ZSFSE I STV
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path entry hook -- J&1£ A Ney§ —Fha] P8 XS, 7R85 FRE e path entry W BEE A I O T g
% (fi [l sys.path_hook ¥|FER[E]—" path entry finder.

path based finder -- J& T ¥RAEMAL RS ERIAR—FI L3812 & 385, AIFE—A~import path PEFFRATHR

path-like object - JEFERX G RE DU REHENIT R BAERI R N ERREREN str
H bytes XE, B[ PAE— LI T os.PathLike PPN . — 1L FH os.PathLike
L X Z LEE T os. fspath () RN str 80H bytes KRR G HERE; os.
fsdecode () fll os.fsencode () FI# 5 EHIR IS str 8¢ bytes FEBIPLEE. HATHR 2
i PEP 519 5] A,

PEP “Python 38 £1” ML Hi 5. —A> PEP i@ —rstitSCr, FoK ) Python #H IKERAE S, oiihl
PR—~ Python [ 4RI S HE B B3R 5E . PEP [ 24 B (HORS i A 2 AR RS 1T SRS 1) S T 33
N

PEP MM R SRR s WA XU 17 RS A5 DA B SR e A Python FIBRETT U5
9SSRI EIEDLE] . PEP IAEE A SETEAE I ITREE S0, RS R B ARIC A SR

%1, PEP 1,

portion - #4> 444 25 (B AR A H SR N SCHHE S (AT REAEICT —A> zip SCHE) . ke X
1, PEP 420,

positional argument -- . & 5% & Wargument .

provisional API -- #5¢ APT & APL 2 $80iA B HERRTEAR 1 PR 1Y ) 5 AR DRAIEZ SN I T e e 1
BRI DA RN SR BORUUE, (HHBEHGRC R &, SnT BB O I A8 i 8 A 2
T T IAT I EARA RS (HRARFEBRRIED) . WA EOF A LB IT - [UfE APT g
N R T3 ) ™ HE BE A PR B B R B A 0] BE 2 ik B
BIEE 2 X APTRUL, [)J5 NI E Bl SR 587 — A A B i A
HR LR e el B —Fh ] S A R T %
XL PR AR SOV AR R PR SR WTHB I IE , R TR AR R BT R T A . TR I PEP
411,

provisional package -- {0 S Il provisional API,

Python 3000 Python 3.x %7l MMERR (X4 FHERAS 3 i R iEEE I S L 1)« A
AR SN “Py3k”.

Pythonic $&— /> B 2% % — By At 1S S 555845 T Python 153 i35 F 9 KA AN 4, T AS 2 ) HfiE =
T AOAE & R SE A . BT, Python FY# ) KU S8 ] £or 1A IBFR 34 T — > m A%t 4
WA ICE . 2 HAIE S A XA Z5H, I A 2GR Python il A IF £ 3% J] — BT
B

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

TR I Y B 575 B Pythonic (177 4R X FERY:

for piece in food:
print (piece)

qualified name -- FROE PR —DLARS D RAIAFR, SR AAHR ) 4 e S At v og SO FEA28.
PR VAR “B{AR”, M XL PEP 3155, XFim 2R B R 5A2e, REZFRSH R4 55—
2

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

>>> C.__ _qualname_
) C ]

(N gkze)

113


https://www.python.org/dev/peps/pep-0519
https://www.python.org/dev/peps/pep-0001
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0411
https://www.python.org/dev/peps/pep-0411
https://www.python.org/dev/peps/pep-3155

Python Tutorial, 445 3.8.20

(22 B30
>>> C.D.__gualname
'Cc.D'
>>> C.D.meth. qgualname
'C.D.meth'

295 T 5 AR, 7 IR E & AR B AR /N IZBR B A S B B B A, HOh s S A
AL, Ul email .mime.text:

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

reference count -- 5|8 X 4FEX L2095 HOEGE . 24— XS5 T A, e 53
BRI . 51 THEC Python RADSRULE AW LY, HE ZCPython SEIR—A~RITE . sys
HE LT —A> getrefcount () %L, B 51 vV H B R MIBF @ X 45 | AL

regular package -- ¥ AL LG T K package, BIHINEEH—1 __init__.py XA HSE.
%2 Wnamespace package.

_slots__ —FEFEIE AR, Gl FEFE W SO R A SRR GO RS RS Bl P BT AT . SRR
BIARGAT, (BB AR, SRl AR DRCE OL TR, BIAIRAE A7 10 I A
Fe, HHH AP ERKELS).

sequence —fiiiterable, T3 HFEE _ getitem () IR IERAM BB RG I TERICED, I
EXLT—AREFHIKER) __len_ () Fik. WERTHIZEAA 1list, str, tuple flbytes.,
WEER dict B H_ getitem () M __len_ (), AT KBTS IETES, HhE
AR AT B B immutable ST ARTEEL .

collections.abc.Sequence PR REEN T —TEEEWED, BYE __getitem__ ()
_len_ () ZANNERINT count (), index (), __contains__ () fl __reversed_ ()., SEH
P R ORI DARE ] register () KRBT

set comprehension -- A4S A AL PE— A0 IEA X S T A B0 TR I IR M S5 R A1 —Fh gk
By, results = {c for ¢ in 'abracadabra' if c not in 'abc'} JFENFELEELE
A {'r', 'd'}. £ comprehensions,

single dispatch -- Yi5pjk —Fifigeneric funciion 73 JRILA, HLIRET BAS U LR -

slice -- YIJ M H HALE T HFEsequence B—H 0% . Y& @ 6H Fhrdsic keI d, 7 11 P
BN AR S EIECT, Bl variable_name[1:3:5]. F362 (FhR) Wit dE N3 T
slice X%,

special method -- ¥¥5% Ji 7% —Fi i Python [ =R I s, R R FEAS S B B4 T4 o B VE 191 an #H i <5
. XFHVERIZ TR RBACAN T RIZ . ik vER U2 I specialnames.

statement -- {4y B EREFE (— AU “H) RSN, —ARIEATR] PSR expression B RN
B REEFIIGER, Bl if, while B§ for,

text encoding -- SCAGESHRE X JH T Unicode “FA4%F 52 it A 7717 BB A S A4

text file -- UK SCHF —FPREAS 25 st X4 file object. T8 H— 4> SCAR SO 52 B J 15 ) — 1T 1] 777
R B Ak Bllrext encoding . SCA SRR BT AF ASCAKIA (rer 80w ) FTIFRISCHE.

sys.stdin. sys.stdout VA io.StringIO HSEMI.
FESEbinary file | fRREVS TS F 7 xS SR

triple-quoted string -- =53 ¢ fF RS S AMESNES (7)) SERS]S () HFEAE. BIIED
e L SRS H 9 SRR A AR R, HEG2Z2MMHL. BN iREFZA R N
TR S FRE SRS 5, I BT DS 2 A 71 o (0 F AT . FE 'S SO A e R 51 4
M.

type KAUPLE—A> Python Xf R & TAHARAS: B X RECAA —FRAL, THEXS LAY, AT AT )
B __class__ J@M:, Uit type (ob)) EIRHL.
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type alias -- R4, — AU [E S, A1 2B 2R AURE 4540 E AR IRAT .
R VE R R AL 2 2 2/ . il

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) —-> List[Tuplel[int, int, int]]:
pass

A DA G Ry Al e

from typing import List, Tuple

Color = Tuple[int, int, int]
def remove_gray_shades(colors: List[Color]) —-> List[Color]:
pass

Z UL typing Fl PEP 484, HA-fxf sLO) RERYIEANIA -
type hint -- SRR annotation At . FeJEbE. AL S BGR MM € B RAL

RS T A e, Python AZORFEME, (HHATMESIA AT T HAELE , 37 ATk IDE s
R SE.

AR RIEMEM R B R BT DA typing.get_type_hints () i, {HEHAE
BN,

Z L typing Ml PEP 484, A XF B RERYFEANHEIA -

universal newlines -- i H#t41 — RSO A, KA R ITA R SAR R A T45 ARG « Unix 17
LZERZ0%E "\n' . Windows 25 "\r\n"' PAKIHIK Macintosh [JZ)E '\r'. I, PEP 278 #11 PEP
3116 fil bytes.splitlines () T E¥ £ HEULH.

variable annotation -- Z8 bRl XS & B SR e annotation.,
AR AR B RSB PR, R RT Bk R

class C:
field: '"annotation'

SRRl PO R 23w BIANA N AR B int JERAY(H:

count: int = 0
AR B BRI VEYE B RN AR W, annassign — 7
52 function annotation, PEP 484 F1 PEP 526, H WX} T EEA R4

virtual environment -- SFJIRBE — BRI PME R B RGIZATINERGE,  FLi Python [ ORI AR P A5 2454
FITH4% Python 73 A AL A & T EI 7] — R 48 _EIzA7HYH AR Python R FHIATH -

FHZL venv,

virtual machine -- JEIPL — & 56 4l i B0 2 AL, Python [ SULHIL AT PR T =7 45t 4 v Fir A Tl
Hbytecode.

Zen of Python -- Python 2§ 51|t Python BLi N 572, A7 Hy TR 5 (ORIt v . A I ALK
WA T B R A A" import this™,
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APPENDIX B

i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RS NE :
« Fred L. Drake, Jr., JiUify Python SCRY T HAEZ G, AR ZAEE
o Docutils # {4 W H, A]# T reStructuredText SLAKE A Docutils F44FEA:
o Fredrik Lundh {35 H Alternative Python Reference, Sphinx M H153| TR Z A5 H) ST

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

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

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

2000 4£ 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 Z{ A1 TR B ¥ AT AKHE PSF 45T 42 70350

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 . XEEVFal MMV Z TR —FZIH . K ik
VFATHYAS S8 BB A5 S DI Fe 4k b0 77T 575 33

C.2.1 FF PYTHON 3.8.20 #§ PSF i a] iyl

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.8.20 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 3.8.20 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 3.8.20 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 3.8.20 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
3.8.20.

4. PSF is making Python 3.8.20 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 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, 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 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 HF PYTHON 2.0 ¢ BEOPEN.COM #F o] ipil

BEOPEN PYTHON FFE 4T #8481 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(R
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granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FAF PYTHON 1.6.1 iy CNRI ¥ a] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark

(N oiaRs:)

122 Appendix C. FHsEF0iFoTiE




Python Tutorial, 4 %5 3.8.20

(£ L£50)

sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 E 1.2 # CWI #F o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrREkfFa91F o] S5 35

A2 Python R AT AR IR 5 =7 BPFRVF T RIEOANE B, 10 B AN e 3 BRI R 19
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ ;)

. 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)

124 Appendix C. FHsEF0iFoTiE



http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html
http://www.wide.ad.jp/
http://www.wide.ad.jp/

Python Tutorial, 4 %5 3.8.20

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

MR HAERSG T ], W hashlib, posix, ssl, crypt feffi il OpenSSL FEk4 mbERE. Mo, EHT
Python ] Windows 7l Mac OS X 24127 1] fig 445 OpenSSL FE#5 D1, Fr PATE AL 51 H1 T OpenSSL
AERGEE UL

LICENSE ISSUES

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

OpenSSL License

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

*

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

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

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

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

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

* % ok X % ok %

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

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

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

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

BRIAEMEN ——with-system—expat BB THE, 50 pyexpat 4 AR M5 expat YR DAY

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt libffi JHAYFE DMK

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i [l Z M S IR AL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

C.3.17 libmpdec

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEEHELE F S libmpdec JE K #2
DURE 7Y

Copyright (c) 2008-2016 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 f (lib/test/xmltestdata/c14n-20/) H1f¥) C14N2.0 MR/ P W3C B https://www.w3.org/TR/
xml-c14n2-testcases/ , HAR$E BSD ¥ A[IF (=42M) %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 condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

« Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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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Python 53k (3 3CkY
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .
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