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CHAPTER 1

PRATEH A

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 RN G, VR BERR 40 S — L C/C+/Java i, (HESEAHEF MRS . fik. Wi,
RO ERAERNE 7o nlAEAXFRNE S — A, AR ARBRBTY TAE 1. BOARE T, ATRASE
FRECFYEIES , (AARAEDS T A — N, LTS0S — R = 7o

A8~ , Python 1EUF-REW BRI FEEL .

XX AT 55, YR AT AT Unix shell P45l Windows #tARPHSE /K, {H2 shell BIA iR AH K AL 2h SC{HAI
BrseAs, IAGE G GUI B s it % o ARATAE —A> C/C++/Java F2)7, {H il BERIRHRZAR K 1
T if1E] . Python f) il ST &1, T PAFE Windows, Mac OS X, DA Unix #:fERZE LA, i Bl
DAFE AR B PR 58 1 T A

Python fRAZ) ], HER—FEIEMMAETE T, RITREBIEH, WSFFRIFF, i shell
AR BESCIEREhBE . Python sfd@ ittt C i F 2 R dr, i HARh—Ft “BRMET", Ef
RN ERE R, I RS R BT S IR D X e e A SR 26 AL, Python BRSNS Z
T, S Awk EL 3 Perl, 1l HAR Z 2K PUAE Python rf /D AR LE I 5 Al A fr] £

Python FRVFARFFAR 3l 73 4 REAEHAU A Python A R E A M I ROBEHL . B NE TRZ ROFRIERIER, fRn]
PATE A} b AR FF—— WA MBI, TFiR~->] Python Zife. BIaN, —UJNERHR Bt anSCrf
WG, RGN, BT EREIEA W N TR R Tk,
Python 2 —FEREALE T, AERLPIT KB BErT DANARTT A KRN R], [ROMANT SEgie MBER: . REasR n]
PARZH AR, ARt il AT S R, B — 28— MR, BB TE AR ) BRI R
WiThee. EdR— TR RS
Python #5574 55 & S22 1M1 53 32414« Python fURIEH HERIFEINBERY C, C++, Java UM Z , AT
JUANEA :

* BB BFLVHE R RR RIR A

o ACRL BRI 73 J 4 MR AR T AN 2 O A 5 5

o AFEEHEE RSB S
Python J& “H[4JEMY": WIRVKANEE AT CiEF Ry, WUAEMRA D) MU A REAS TN I 1) PA) 5 bR A e
B, ALK BRAE AR R REIEAT, i 24 Python R R 1 PR LMt AR P (9 o (LU ANBE(:
HIRIEDERE) . — BARFIEAER: 1T, wiAETE Python RS i ReslE 1 CIliF MBI T -
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ISR —F , XFPEF 945 (python —iA| B “BElg”) #5344 F BBC TrH “Monty Python () K47 Tk
A7, S ICATSBcAT KA - AESCR ] Monty Python RIFHLARA SR BV, b2 W !
BAEIRC 2% Python BRERFIGA T, AHZRA T L8417 T BRI ESE B ARMHE, A%
FEBATE R FY 52, 4% Python R bL .

TET—8Y, UM ARSI TR BERAAAR, (X Teulagempl R, RIEH X
.

HOREM HAR TS R 7 Bl A 41 Python IR FH ARG H AR ZIAE, THif2 R YA THATHIEL
PR, RS RBOBER, 2 — P, nsw . e k.
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CHAPTER 2

i ] Python fikegs

2.1 PR

Python fEEREZSHE (M Les il B 2035k /usr/local /bin/python3.8; ¥ /usr/local/bin
TAAREY Unix 2048 R AR50 0T LB A DL R i 2R 83 E

’python3.8

REIZAT T o ZBERT T AR LS H Sk, B AR SRt T BEAE BB s W7 DA ) 44k B 311 Python kK
4 WER ARG GG . (Ll /usr/local/python W2 & 4518 1812)
1E Windows L5 2447 M Microsoft Store 223 Python 2 Ji5, python3.8 My ¥Fal i, W BIRZEE T
py.exe JEahEY, R AE py fvd. 217 setting-envvars | i FAth JE 35 Python (1 7K.
TEFHRFF P A S-SR FESF (FE Unix RGH1J2 Control-D, Windows & H /& Control-z) HiR
AR IR BB RS R 00 WERXAHEAEH, R TAEX A drS B quit ().
TR AT o RETE SC R GNU Readline R RGP A FEAC B G487 B AR rh 255 . Al
Fe S SR T O U 1 SR TE B IR H B Python $2 /R FFHTHI A Control-P. WIRWTE] “If” LR,
LU TR SR TGS 2 X m Ao g . TIEE RIIEEMI N . R 2B B A A, B
R T P, YA SR TR IR BE AR AS A A S HI AT I B E AT
TR B TR f AR Unix G317 E—MaERA tty & LA, Bresg BRI i 4
VRS2 SR, BEE A A SO ) RIS A RTE, Bt S R T ST i e A
F—ME R 2 python —c command [arg] ..., HH command BB IITHIIES,
R AATI —c T, HHF Python fAHS H 283 £ 00 & X Zbi SR Ul LR IR I 747, BB DL AR
LSRRGS command FEE K .
5 4 Python #He s n] DAVE A BIASE . Al DAUXAERI A0 python -m module [arg] ..., X&HAT
module FIJESCH, SRIRARTEM TR ES £ T —F.
TEBATHIAS I I, A BT Be L TR AR BT e B AL B . X PP IHBEAE SRS 8T, i baksi -1 wt
APAT .
KT I ATIE5, 527 using-on-general.,

UYE Unix 245, Python 3.x fERERRIRIA 2228 S5 U BT S A IFE python, SXFEA A 45 2234 1) Python 2.x iz,
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211 tfAS%E

WERFTREMITG, RS S 1T S8, BN ERF PRI sys B argy A8 &g P, fTdr
4 import sys RA]PAE AR MR AR XN RDWEH—DICEK; NAREH % E
AZHL, sys.argv 0] BLENEFAE . WRGEMMALZ - FRFHERA), sys.argv[0]
B, i —c command i}, sys.argv[0] fi&2 '—c'. WRM I —m module, sys.argv[0]
WS BRI A . TE —c command B ~m module 7 J5 WIET AN B MERERS AL B, T 2 B2 FAE
sys.argv P Bk A EE

2.1.2 R HERX

1EL S (tty) BAGFIATIRA0, ARG BT K ZAEX (interactive mode) . TEXFPELA 1,
BERER 2RFH (primary prompt) , FEREIAN T 5484, @HA=AKRTS (>>>) 3K EZMA
FTRImHEE, B R A2RFHF, BOAR=AA (L. ). BEAMRESGR, ERERRUGIEE . R
B AR, SRR B R A

$ 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.
>>>

ZITRO TR EAEELS M ZAT R A i, PAif Rfi:

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

Be careful not to fall off!

ARZHBAWEZ N, WL LK.

2.2 fREIRI BT AL

2.2.1 PR SCHER A S S

BROATELL T, Python JES ST LA UTE-8 4fith )y sUAL B . ek ffd 7y sCrfr, A E R HOE = 1074770
A ATV T P AR e T 7 B R 50 AR DA SRR —— RV AR P o UM B LR ASCIL 45/ oh
AR B PR AR T AR AT RS A ) AR AR %0 ST I 2 o« BB R X ST AT, AR A AL 0T BE IR
5\ UTF-8 4, 11 HASZF s BE SCRHT IR SCHEH BT FAF I 5K

BRI ERA R TS, BRSO A i, SCPFRY % — 47585 R R R RE . TR N R -

’# —-*— coding: encoding —*-

FHrr encoding T PASZ Python S F & —Fh codecs.,
Foan, ZEFSEIAET Windows-1252 4, ARAG UGS SCHR2E5 A :

’# -*— coding: cpl252 —*-

|

KT — AT —FhBISME DL, RS PAUNIX “shebang” 47 FF3ko IXFFOLT , Sk s B 2 575 3C
PRIVER 47 il

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

6 Chapter 2. {§ijij Python fi#F7s
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CHAPTER 3

oy
o

Python 3#

&

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

FORTF IR NREGTRZATar 20, Ielf, ZHEA—IZEH1T.

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

fh, Python ANFRETERE, HEABITH, "TLAANG AHERE,
ARBIIE :

# 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 Jij{f:i- 5345
PAE, 22U R Python v 4. HENRRERS, SR ERTF (>>>) HIL.

3.1.1 Kr

RS LR — TR BRI SR — R AR AME L A — D RB R ER B AR,

Hig: BEA . - v/ BHEMEM IS ES —FE (Fin Pascal 5(% CIEF ) ;
4. b

Fk R TEER
5 (0) xS

>>> 2 + 2

4

>>> 50 - 5*6

20

>>> (50 - 5*6) / 4
5.0

>>> 8 / 5 # division always returns a floating point number
1.6
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B (n, 2. 4. 20) WRALR int, AN (A0, 5.0, 1.6) MRALRE float. AERREFARIHF
A 2R R

BRI (/) R IR 1 RO AL IR B floor division F3E)—ANHERRES R (2 NEGRAY) AT DARE
/7 BEAE RO R, WTRAREA %

>>> 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 ff| ** iz 451 &k

>>> 5 ** 2 # 5 squared

25

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

G5 (=) MTAZERE. WES, TP ERRFIEAR B EEsR

>>> width = 20

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

WARAR R E SC (B, RIRME) , SRS R SR i

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

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

Python 4= SCRHF GG IR G IALEFAN I A S LR ECHA O e

>>> 4 * 3,75 - 1
14.0

RHBAXT, Lk R ANEMAAS & . 8 Python 24fETTHA SR, FZAS R T — 114w
g

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

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

BIFEIZAS R YU E R A, AECNE RATRE, Bt g R, R HEm
WA R

T int fil float, Python if SZ FrHAMEFEAY, KU Decimal 8 Fraction. Python if P& X FF &
B, A% 5 80 AT EOREEC (il 3+55 ).

Do Wy — R SE T, FTDA —3% 2 SRR — (3*+2) , AUk, Z5502 -9, Bt i, JF HLABF) 9, \TRAH (-3) **2.

10 Chapter 3. Python %1
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3.1.2 45

B 747, Python Rl DAMRAEFAFH: . FAFEAZ ML, WA HSIS (1...), MG (1...")
FRRTAIRAFRIRE 25 SR o SR \ W] DA FH % 3L

>>> '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.'

TER AR, BTSN SNBSS, R TR BN BORAREE L. BRI XA R
KEBMAN—RE BMEPTNAE S RESECE) , EA AR MR . R A RS med
MEIT, EFAFRIMFING SR ER, BRG] . print () RASEMEYEE R, /)
W2 PAEG S, I AT B 2l 58 SRR A

>>> '""Isn\'t," they said.’

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

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

"Isn't," they said.

>>> 5 = '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 J{EiH5H %S 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

R, 0RO —#E, HBE, BRGIN -1,
B TRE], PRI SRE R o RS ISR TAT, 100 2 il DASREC T4

>>> 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 %1
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>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'

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

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

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

lon'

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

[}

Python “FAFERANGEIE UL, f&immutable i) R, AFAFE PRGBS R 5

>>> 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’

WEREL len () REIFAFER I

3.1. Python J{EiH5H %S 13
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>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34

S W

textseq FAFHIE AR, SCHRPP OISR RR A ERAE.
string-methods “Ff7 5 SCRMR 2B TE 5 & H07v%.

f-strings PYiRiA =) AT FHEE .

formatstrings {fif}] str.format () &AL FLFE .
old-string-formatting X HLi¥k 71 & BHE AL TR R HAE.

3.1.3 ik

Python S #5Z2 ff & 4R A, W AREA G K. mEMH 20 &, ZRATHSIRE, Z50FR0
—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 F45 58 AN, | Fe B mutable 2570, H PN AT PARRAS

>>> 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 MESIRARRINFIITR (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 %1
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>>> letters = ['a', 'b', 'c¢', 'd', 'e', '"f', 'g']
>>> letters

[ta', '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', '£', 'g']

>>> # 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 LGRS —P

24K, Python AT PASERU L I B ZRUT S5 . AN, WIDAZRS LTS BT+ 4Y, e By
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
« BATHI S EMAE: AR a Ml b FIRIRIGHE O R 1. HJe—f73H T - RSEMRE, #H7T,
S I A FRAME, AR R A TR X A 22 R TR (B2 TR S e PR ——SRAEI Y S
ZEEIA

3.2. GRS —P 15
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#il

while fEERHE&MF (RHUZ a < 10) NEUS—HE AT Python fil C —4%, (LTI EAHL
HNE, TR EADFAMAT AR FAFER I FRRINE, HL b, EMFFIERT A KEIRE
NEL, AN ORI S R R B LR . BB I B A Cilis —H#E: < (U
F)o> (KF). == (FT). <= UNFED). >= (KT%HT) k= (F%T).

PAFRARIE 4 2EaY 4ihiE Python HEAEAIRY 7 3. TEACHA AT 4TI, 3 Na Rt T A%
% (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

S Pl TH

B TRINIA 232 () while 1547, Python frtl & I HAE = i LR iR il iE 1), HUg a2k

41 if %)

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

AHEBENREA elif §R5r, else MR WHER . XigEFelif Felseif M4HE, TRt 2144
BE, if ... elif .. elif .. )P A]PAMVEHBIEE D switch B case {EAJHIE .

4.2 for i&h)

Python [1] for i)Y C 8§ Pascal H1[) A [A]. Python f¥] for {EAIAIEMNRBARILEIEEE (41 Pascal), B2
7 M P SGEREBERMES R AMNEE S (0 C), MR ES ER AR SR T ITR LR, e
IHEFA) P BB . BN 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 () A%

WELRREL range () ITEMEEEHD):

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

s w N e O

I F AN AR AL ER A L range (10) A2 10 MK

0 KEEH 10 BF AR BN A LR
range A DA O JF0s, HATRASRSE E Rk (B2 ol ) :

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 () AR T, FEWAEFH57,
WER B AT B> range 2 KA AR EI 515 -

18 Chapter 4. % £ £l 1L
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>>> print (range (10))
range (0, 10)

range () R RAEAR 2 07 MR IAT R —HF, (BHSCERIIRA . 2GR AU A
— A AHUR B IR IRI, H A BIEAE G — N EA ISR, WA T 250

X AR GRR N AR Riterable, TG AVE T BRI — R IVER R BRFEF IS HL. for IRAIRLZ
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 AP break. continue {42 else {4

break i54], Al CHEgELl, HTHHHIEN for 5 while JHIf.

T ER W REAT A else 4] ESTEMGHRFR T BT %R (i H for) SR 41448 IR (i
while) BHHAT, (EARSTEMIRE break {EA A IERHIAT. PAFEBREZEIEI X AR — 5
+:

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

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

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

O 00 J oy U i W N« o

(ehl, EBNMMEEX 2T, (FME: else THET for fiFEF, NWT L iEH.)

else TRIHTIEABIIGE 1 £ HAJHY else 4], BE try B, try iIBH)M) else TRIFER KA ST
WHPAT, TEFR) else TAJMIFER &4 break BHAT. try BAFIRE LT a9 472,

continue i, FMEEERE CIET, AAITIERAE T — UL AUORSREE !

>>> for num in range (2, 10):
if num % 2 ==

print ("Found an even number", num)
continue
print ("Found an odd number", num)

Found an even number 2
Found an odd number 3

(T oUgkEE)

4.4. AP break. continue &4 M else -4y 19
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Found an even number 4
Found an odd number 5
Found an even number 6
Found an odd number 7
Found an even number 8
Found an odd number 9

4.5 pass i)

pass WRIAPATHEMENE . FIE LHRE—NER), (ARFERHATEM SRR, " RAE %S . Bl

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

Tl — A Mgk

>>> class MyEmptyClass:
pass

pass A VR R BRI (S AEAT , LEARARISTE IR 2 KA T . pass SBERIR M2 -

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

4.6 5z LK

TS B> AT DA% H R R A 4 SE OIS R

>>> def fib(n): # write Fibonaccli 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 M KB def, JEIRBEA SRS NIIIES IR, RBOERMN 11T h, I Haigidt.

RN B — B AR AT, AR R SR A, WRRH docstring, FEIL SRS T AF B . FIH

SCRYFAFER AT DA B Bl AR TR SCRY AT B OCCRY , 38 W] DAL S 38 A 0 W A B P 2 45 [54] SCAY s Python

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

SRR AT B R BRSBTS 2%, T R AU IR (B AR A A AE SR A o R s 5 AR |, 15k,

TR R BAER TR, A5, BINZREVRHT SR, BEERMFTH, REENEATM SR, |

I, AR A &R BRI INZ R A g, (R AR BN BERE (FRIEE global A&

XE‘J%)%Q%, B{ nonlocal iﬁ/ﬂ%)\(%%}%@ﬁ/}ﬁﬁ)o

TEV R BT 2 R 280 (552) SISO A R R = 2 mhs BRI, SEs@ (i 188 R ok

Bbny (HpR ) AR AR XT R 51 AT RIT R ) | 24— R E0E H 53 40— AR B, 2 A% JE
VSEpR b, xR R AR SRR LR TR, RN, AR rT AR G, R e R I O BT AT R (FRAB R0 E)

20 Chapter 4. % £ £l 1L
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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

fib AIR[EME, FIL, HAWES A E U RS, s UfEid . F5E b, %A return iB4) 1 R AR
A, WA XAMERE None (B NWEZK). Bk, BRERSA S iR [E{E None |
MFEAFZME, FTPAHEH print () :

>>> 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

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

ABFIEHTGI AT —LE Python HjfiE:

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

e result.append(a) BRI THIFENSE result I FiE. FERE “MET” WM EE, w4
4 obj.methodname, obj @Xf% (WA[PAZFHKIEA), methodname @XGIAE LWL
ANFRAE AR, ANRZRBE I EA T DA, BASERE L. ( £07PAH & X5
KA, TR ) RBIFR T append () JERFFXT5E LA, FTIES R BEIHC
£, KB, ZHEMST result = result + [a] , [HEFR.

4.6. SR 21
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4.7 WSCsE LTI
BRAICE SO AR R S5 X B =Fal A& 6 R TR

4.7.1 FMES R
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 B —/TA[ESCS: ask_ok ('OK to overwrite the file?', 2)

o BHIFASE S 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=1i):
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

22 Chapter 4. i % ¥l 111
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def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

4.7.2 X r S

kwarg=value B3 % 425 -2k Rl AT AT R &L eREURBIATT -

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, "I!")

R Z— ARSI (voltage) FI=AA[ES4L (state, action fil type). R H T FJ7
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 S Hh EE P S
X2 SN T KPS 8. **name JEZ A LAY *name JEZ (F—/NHN%) AAHN (*name 44751
£ **name Hilfi) , *name JBSEI—A7L, RITHB 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. BoE LR 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 ¥

BOANTEOLT , SROT ARG B ol 2 50 7 218 45 Python e 8. O TiEAUH ik, WAk, fcdr RIS 4L
El’Wél_ﬁTﬁL# kB NFEERREE X, EﬂTEﬁE’%ﬁUﬁ 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

(DA S
PRECE SCRARB /A0~ I, SH00T DARR 7 B B B L B 4 R K

(DAL e 2

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

24 Chapter 4. i % ¥l 111
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IR S8

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

FE Bl
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 AR &, 7T AR St ] PASE 56
PSR

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

A K pos_only_arg MBREUE A /. URMEHI(EES:

>>> pos_only_arg(l)
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 WRREUE SGEAT * FRIUR K BFSE:

>>> 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 L, kwds  name 1B, NIE, ATRES(IESHE name P AR EMZ% :

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

PR BT fER ] True, PFONKRMET '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
© BMUROLEIE S, UL PR MEIIE S5 . 655 SR Lt SRR B4 5 20
PR, SR G B SR K R, SHOTA A

« YWESHALREL, HRALFRT VAL R ECE CHE 5 BRI, B P Rige B S S (0 B
AR BET

* XTF APL, (EHIURAZEIES:, AT DART IEARSRAE LS 2 i IR PE R APL A2
4.7.4 ILRELB I

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))

— UL, XL P ASEHEIE XS HIERNIRE, BN ENTEL ISR ITa RIRmASE.
IJWH:E{ arg%?ﬁlZFE’JEﬂﬁ/‘t%ﬁ%[ﬁ% AR XA FSEC , WU E T RRVE N KBS H0N A
(R

26 Chapter 4. i % il 1}
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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 fif: S H1%

BRSO A EORMAL AL E S AL, (HESAESIRSOCH R, ST S BAE . BN, P EY range (
BRSNS Y start 7l stop 522 . QIARGXEESHOR @MY, WIEAETE ] i Eons, T%M’E?ﬁlﬂ;@%/%
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 Fik3,

lambda RS TR/ NS KE. lambda a, b: a+b EREGREPNSEIYH. Lambda pF%L
Al A AR R B R . FEEE L, EAREUA R AR FEE X L, B REE MR
FE HIEERE . SiEREUE X—F;, lambda R PAS | AL &V S pg AR B

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

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

42

>>> f (1)

43

_EBIA) lambda Zeik R K%, 18R] DMER A s BUT L 110 552

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

>>> pairs

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

7. B SR 27
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477 SCRY A

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 24T w47 s IR 4t , PUL, SCRALEE T WAE w0 BN BR 4 -
IR A R 2058 © SO PAFEREE—4T 2 B R — N IREA7 e TR SO PR R gt i (35—
TN S PAFRIR 5S4, e P A8 I AmIE, ik, REME—frigit), SR, M
By F e A AT IR AL S gt “AET S AT ANREA AR DAY, (AR BT 4Rt R
AT, BRI S TR BT R AT B IERAT S RN 8 A% ), A FARFAY AL

MR Z AT 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 PRI

BRBTE 2 TR T P A SORECR B e e B 5 R (PRI PEP 3107 il PEP 484 ).

7 DA ML B AP B B0 __annotations_ JEMEA, I HA S MR B AL 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 IENEZHTE 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 /it Gt KRS

AR SR, 2% Python U, ZRMERNE—F RARAE T KZHOEFABE 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 3 H K Z#REHE PEP 8 B XUARHE S EEATHI A XU 2 T8, FLONEH . Python JF A& 191
TSRS DT AR IR R % D2

o gidt, 4R, ANEJHHIRST.

28 Chapter 4. % £ £l 1L
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4 g/ Nt (CEURIRE ) MIRAEHE CES ) Z RIS, fIRGaIRIERL, &
UUDER

o WAT, —ATAHER 79 ANFAF.
IAEHATI/INGE PRI BT, 0 TR bR Bonds FIFHER S RIS sof.
o AZATIRRECRIE, R BB A
© BOFEEEREE A AT
o fHH SR TR
« BRANG. EYEERASE, BABRERERSHAER: a = £(1, 2) + g(3, 4).

s KM K E W Ay 4 B — 86 WA, w4 KA UpperCamelCase, iy WS & H
lowercase_with_underscores., i HEPHE —NSH N EH self G ERELIE
%),

o G5 T E PR 2 BRSNS 4 T . Python BRIARY UTF-8 sl ASCIL "] LAJESE:
A FHOL .

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

#il

4.8. /MGl Zird AU 29
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CHAPTER D

V€At

RERRA NGO L TN, T A

5.1 HiRiyTE 2 Rk

TIRBAREAE AR Tk X B SRR IR
list.append (x)

TR RKEBRIM—NI0EK. 4T allen(a):] = [x] .
list.extend (iterable)
R AT ERRT R I T TR RY AR, HH4T allen(a):] = iterable,

list.insert (i, x)
L ENERA—NTTE, FANSEREFHANITENRY], PPl a.insert (0, x) fHAY]
F33B, a.insert (len(a), x) Z[[T a.append(x) .

list.remove (Xx)

PBRFIFENE—MER x T E . REAXHENITTE, Wt valueError 73,

list .pop([i])
MERS 25 E M BRI C R IR E . R EH A ENE, a.pop () FFo BRI 0151 2 H i) i
Ja—NICER. (HEZELAT i TS FZRZXNSECREN, MARERMA LTS . ke
TE Python 7% Eh & H B B IX P FRIR B E)

list.clear ()

BRI R PRI PTG ICR . 40T “delal:]

list.index (x[, start[, end] ] )
RIS F R —AMER x FICRIINZIFIRI RG] WERBCH AR URIF S M valueError
S
TSR start Tl end RYIRFFE, FHHERIE I LRFE TR, REEE T
NFIIRIFFRTHEER, A2 start Z5.

list.count (x)

R ITCER x FEF A B RAL

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

XFRAPPTCREITHT (SEOTHT B ESH?, RS sorted () ).
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list.reverse ()

TSR ILR .

list.copy ()
BB R — D, ST al:].

ZRONE TR BI

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

2

>>> fruits.count ('tangerine’)

0

>>> fruits.index ('banana')

3

>>> fruits.index ('banana', 4) # Find next banana starting 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',6 'grape']
>>> fruits.sort ()

>>> fruits

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

'pear’

RATREC 28], & insert , remove B3 sort Jrik, RBMIIE, BAITHHRE{E —E(]
AR BRIAME None ! iX /2 Python Ay i AR B S5 HA ) e 5N

YRATRE S TE R B 75 — PR3 AR BrA Bli slnT DAHERF B b . B, [None, 'hello', 10] A
HER, PUABEBORRE S FAFH LU, 1T None ARES HARA AL . I HIAAAE— LA i ST X &
MR, BN, 3+43 < 5+73 WA AR

5.1.1 Bl et

PN FITEBARII RN AT R Ty, a— DA, BIEHU (JFEEEHT) . BRIM— oo R Btk
Wi, (1 append () o FAMADERHUE—AICEK, #H pop (0 , AMIEERT. 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]

VST S AT RE SR A — AN A A G, AT fedf SR IELEINGT, Bl d->1insert ("a") ->remove ("b") —>sort () ;.
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5.1.2 SiFAi b BASIfEH

FU AT DURPEBAS, oA el e s g el ( “Jedbieit” ) SRR XA H A SRR
PUNAES AR A IR TR ARF B, (HIRAES R ATk A A B SO AVRAS (BN A i HoAt
TCHRARL AL B — 1) -

FESLI—ABAF, Al collections.deque, ERFBTTS AT DATREHLA B s s sl i oT & . i
w

>>> 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 FRAE S X

FIFAE S PR TR BUEFIR ATk 5 WA A RS AR B A B T e 21 T R A R 19
FACR b, RREHHERRAIESIER, s i L 5L 2 e R R A T 51

B, BRI AR, Bk

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

>>> squares
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

R, R (B — 80 < AR, SR RTERRSS RS A, TRkl ATERIE
AT EI551%:

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

B, FHMT

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

TR o 5 A B 77 5 15 o
PIZAE AL & XIS I A R s — KA, JRTIIR—4 for 4], AFREEA

WEA for B 1f [, HERRIFR PR, xR EHE for Ml 1f TRIBNAEFTR
EITE MR 2800, DA FIEMES SRS R P A SR TR A GEK

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

mEFHT

>>> combs = []
>>> for x in [1,2,3]:
for vy in [3,1,4]:
if x != y:
combs.append ((x, y))

Q)
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(£ L£50)

>>> combs
[, 3, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

FERAE LIS R BER, for Rl L WA R .
RS R— el (Bl by (x, v) ), IBasiesim Eigs

>>> 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 = [[1,2,31, [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
(1, 2, 3, 4, 5, 6, 7, 8, 9]

B et S nT DABE I A 2R i 28 UM 2 R 4L

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

5.1.4 iR RS A

FFME A PR IR BT DARAR T RIA, A5 — RS,
F BT 3x4 fAEE, B 3 RN 4 5 ERAL

>>> matrix = [
(1, 2, 3, 41,
[5, 6, 7, 81,
[9, 10, 11, 121,
]

N5 Fe e T R A HAT RS

>>> [[row[i] for row in matrix] for i in range (4)]
ey, 5, 91, 12, 6, 101, I3, 7, 111, [4, 8, 12]]

W EFTEIR, ERSIRE U T IRBEH S for HEFTRIERT, FrPARXANME 14584 T
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>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])

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

Pad A, 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, 6, 101, (3, 7, 111, [4, 8, 12]]

TBRBH R, AR %2 EE U A B R B R AU A RARTE A . zip () BB ARG AL B A
WA

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

REATHESHHEAMREMN, SR %5007,

5.2 del i&h)

A M7 AT AN A IR A TE W R 5 | A (R AR — A0 B2 del A, EAFT SR
AMER pop () J7ik. del AT VAT RSN L PR BRI A sl i S 80138 (A2 aad ity 75 02
F—A2FIRIES R ER ) . Bildn:

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del AT DAMHIEREE AL 5

>>> del a

WETSUN a Wl (BN —MESIRAE) . ROSTEFH THE del BT,

5.2. del ifh) 35
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5.3 Ll Al

FME BRI AR IR, GIART R R4, 012 72 8dndest (200 typesseq)
MIPIRR. BE% Python IFF M A, HABMI PSR BAMA K . X BT —FbriE P51 268
28,

—AICH B U EE S FRIT R EAL, Bl

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

.u=+%t, (L, 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
(L, 2, 31, I[3, 2, 1])

WARFT L, CALfES s B R B E S B B, DAEIEFZOR B . AR S a T, A
KW LR (S TR — DRI FRX A — ) o Lond i — DR TR A 1
YRR, YORRT AR AT AR R ICAL, BIansEE.

IR TR R OR SH KRR, HENEF RN KRG, 7 LAERFE R N®E. od
sgimmutable , HFPFBHE WS AFFRPICR, HHESHO (X T IER) S RK7 R0
(22 namedtuples MIFH R A LATES BN )« 51 @muable , H HIRPHITCR— B2 R Fp
KA, I Hal il kA5

—ANREIRR MR A AL 0 Al L ASICERICA: O TIEV MO, A BN . 2
AT PA B — A S S8, A — TR T ] DUE TR TR JE R — N E ok (15
5 A —MERTEAEHIEG) . TR, (B2A%. B

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

iBh)t = 12345, 54321, 'hello!' 2 AATER— BT {H 12345,54321 fil 'hello! ' #fT
Witcdl. HiEh R Rirn

>>> x, y, z =t

RXMARH 5 i AR ARG 1, ORI S5 S A T DUSRAT A P51 o SR 2R A5 22 iy
AR RS A A T S TR BN . R 2 EIRAH S R T A T U S R i A
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54 4

Python {1 5F £&RKM. EARMAELITRAMMNICIFIIE. B RYEA VA EHE AT IFIE B
SOUR. RO SRBRERG, 2k, EHE, WREN TR

FESE set () BRETAIRAIEES. W BB —SESIREEEH set () TIABEH (1, BEH
G RAIE AT, EFEIRSR A SAE T — e

PATR & — e A 7

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

>>> print (basket) # show that duplicates have been removed
{'orange', 'banana', 'pear',6 'apple'}

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

True

>>> 'crabgrass' in basket

False

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

>>> a

= set ('abracadabra')
>>> b = set('alacazam')
>>> a # unique letters 1in a
{Va" 'r" VbV’ lCl, ld'}
>>> a - b # letters in a but not in b
{Vr', Vd', ’bV}
>>> a | b # letters in a or b or both
_{'a', ‘C', lr', ld', lbl, lml, 'Z', lll}
>>> a & b # letters in both a and b
{la" lcl}
>>> a ~ Db # letters in a or b but not both
{Vr', Vd', ’bV’ ’mV’ IZ” ll’}

KT 27X, LEUHFHHESIENX

>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
_{'rl, ld'}
PR
5.5 it

A E#AG R Python [FIE £ KA1 /2 F 92 (B 0L typesmapping). FHiLye HAth 7 7 B o] g gl iy 3k
SN A KA S, SAESEECARGINTFIIRR, FUHEDN XEF ARIIN, KBTI TE
ANAARRAL AR TR R RS T Biersiocdl, IRAXASoedit el A
YES4ET . HR e E e e 5 TR S, AT AR FE R8T, B RAREFME BT,
F-mF) A A RG] . Y8 append () fil extend () ZZRAY RS .

PURF I B T2, R RN 4 EAXES, UM (A7), —XE
ST —AN S i {0 R ia e i Oy U HE X AE TS S B — 2 DA S0 ) 1
X, X2 i ) K

TG B ] AT A AT . AT A del SRR — X . WRAREEH T 4B %
ﬁﬁ%%%?%ﬁ%@,%szﬁﬁﬁ%%?%ﬁ%ﬁﬁéﬁﬁﬁo — ARAFAE S R BUE U 254
H o

XF—NFHAT List (d) FRRI &R I A2, s AP HES g HA Ry, W2l
M sorted(d)). B FMAREIAAE—MHER, WA in KBTS

PATR & (8 11 5 B — 2 ) B B
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>>> 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

>>> 'jack' not in tel

False

dict () MR ECAT DA B A BB(EDN 37 HEL B ol

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

BEAh, St T DAMAT 20 SR e i X rh ) o it

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

MR T BT RIS, A I E R I K T SOk A SRR S

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

5.6 THARIBIYY

MTEFIAIEERS, ] items () J5 3K R RE 5T RIRT L ) (L[] i BB AT

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

gallahad the pure
robin the brave

WHEFH RIS, FH enumerate () PREUAT DAXFZRS |07 AT HOT . A4 (8 ) Bsf B H

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

0 tic

1 tac

2 toe

R RE A SR 2 PSP ARERINE, ATDAM zip () eRECRFH A ICER ——ILRC.

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

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

WERELH [ JEFR—AFF, ATDASEIE ) E RL781, SRIGTAI reversed () %K

>>> for i1 in reversed(range(l, 10, 2)):
print (1)

P w oo 3w - -

USRS AN E I ER— 81, ATPAM sorted () BREL, BT DATEAN Bl J55 41 i B Al 3k [a] —
ASHTRHEEE P 8 721

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

A RESAEAEIRERRHME SR NA, — BORBEECH B NF5 122 OB fiy 8 H 22 42 Y

>>> 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 WA

while Fl 1€ A AT DA AL REEIE, TR OO0 B

FCAHRAERT in Fll not in I MEEEIE (BORE) —NFIIH. #AERF s fl is not HWEMA
MR AN R —ARGE, X HAXMEINFEXFER AR R FrA 1 U AT A A R I e 2k
HIXAME e O ELZ AR .

HEHAERTDME . flila < b == c 2KEEH a /Mo IFH Db ST c.

FEREAE T DA AL R /R IZ AT and F or R4 A, I HHEEAE (SHATMIR/RZE) M85 R8T DA
H not SREUSZ . X SEBAERF R IL IR T LR BAERT s HEEAIZ T, not SESIRS, or MREHImR,
It A and not B or CHT (A and (not B)) or C. FIZHI—FE, #Rten] DAEX A=+ B
MIEFES .

/RIZHAF and fil or WYHRN 42382157 BNINSENLEZ LT, — B DA E 4R it &5
k. Ban, Qi afic HEM B MR, P4 A and B and C R&RHT o 24 FIAES S (E A R (A
S BRI IR MEE 7 R e — S .

5.7. BAFAR 39
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WA PME A SRR B 2 A U S R (L 4 — i, Bl

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

>>> non_null

'Trondheim’

THTER Python 5 C R[], FEFAN ARG LA R A I RIZ5AF - = R5eM. X T C 7+
A — R EAERAX T == WA T =

5.8 LLALFF HIHIIL Al 1Y

JE B X G A T DA AR ) 1 S 2 ) AR X G2 U . kP B = 3 XU - 1 508 U SRy A%
WICE, ANSRPTE AR A SR i BUAf s AR E AT SR B 2 S AR, AR, H
B —ADPIHFET . ARE RPN TCR A B U AR R P21, ) Seads A o7 Sy Ee
BEo QRPN H P A B ROCRAKISE, WA F IR SE . R — A5 55— i3
WGP, WEFER IR N () o T FAFERoR YL, a2 66 ] Unicode 5375
XA FAFHER o T e — 2 [ 2R 251 2 (] HL R Bl 1

(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)

TR IR G, R BN R T AIER BT, ST A < 71> SRELE. B, 8
ERER R E i T R EEA T Y, BIrEA 0 251 0.0, 4545, R, REARIHl i —4> TypeError
S, AR R

ik
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SN

AR Python fEREAHR I FRUHEA , ZRIIE SO (BBORIAE ) e FER. Ik, WRIREHR S —
AR LEAOREST , S (T SOR A 0 MR RE G5 1 48 A TEREZCC O AJE AT, SBRRAER S e A
W& TR P AL FRBORB, AREVFSAE BRI UL SO, DA E4E . ARIRSAEAEA ] AR 68T
*A@%% B, MAAEXA R BO B — M R

N FFFX L, Python A5 IA I DAERE SUBAE— AL, HAE AR sURe e 1 52 LS8 o1 i
file XAERISCIFROARAE A3 B E SCRT DA - N BB 2R (FREET AT 5 X
T RATHY A AT AT A AR ) o

EZ A Python 5 SURITERIIN SO . SUPFA MU IR OSCH RIS . py o FE— MBI, KL
B (fER—DFRE) WPNE 2R R _ name_ WY(EIAS. BIAN, (8 AR 22 0 SCAR G BERS 7E
HHTHSR N RI# A0 £ibo.py MISCHE, SCHEPEALAT A

# 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

BAEHEA Python fiRES:, M PAT fip & A %A

>>> import fibo

FELAIFF R T, XHFASERIEAE AE fibo IMEBINIATK: BHRIEAZIBEA fibo . R
AT DA A 15 1) 1 28 B AL

>>> 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'

WERARAR MR R AL, AR AMEEIR(ES — DR &

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

6.1 W24 B

BEHAT DAL B W A T HTE A DA S RS o X S8BTl iR i . BATAERIE % — R FE import i
AR AR A PATS CYSCERYE A T, AR aT. )

BAEIHAE H ORGSR, ERMERS b & W ITA mEn & Rff 53R B, Bikm
YEH AT DATEA e &2 JR A8 &, A .0 5 P& R A8 S A A B AMRgE . o5 — T, WSRAR
HIE B CAEMUA2, WAL DA ER U5 1R A3 P 1 bR B0 R AR AR IC T ¥, 250 ) — /B 42 R AR i
modname . itemname,

Al AR AR e T AR . $RI56], FrE import IAJARILIEALHL (BUHIAS) Pk, (HX A2 .
B P AR A S AR 2 R 5 R .

import WHAIA— ML, B LMES TN BB A B R AR BUIRA AT R . Bilan:

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

RIFALACPIABRL FIA T R AT R E (R0 TR, fibo RARPOE XHY).
A — AR Z AT DA AL P E SCH BT 44 9

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

REWAFTAIELATRIZ (1) TFRMAFR. 28T, Python Fefy AR S MMX AN IhEE, FIAE
TEMREAS FEIA T —4IRM A PR, MENRAESE R RELE SGEART.

FERGA RO A — B N THA * BB RARPEESZH, PN ikl i & T EUUAD A Al SR
ZEo A, FERHAGES R THETT T AL 20 -

WAL TR Z TG as, WIRAE as Z JG 24 FRrF B 402 3 BT S A BORE.

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

XA import fibo Jr X —HEARGMIRARLE, ME—R X2 ELA £ib AFTRIFAER] .
AT AW DAE 2 from BRI, S FIRRCR:

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

VSERR L, RBUE LR BT 1 R BERGREUE U TR RS R T AR -
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g B TReRNEE, B MRS T AT AR I, RARSE T AR, Tl
WAE RS RS, B, WRE R B AN, i importlib.reload(),
B import importlib; importlib.reload(modulename).

6.1.1 DUBIAS) 5 XA ke
LA T 77 2z 47— Python 5k

’python fibo.py <arguments>

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

if _name_ == "_ main_ ":
import sys
fib(int (sys.argv[1]))

ARIE T AR AN SO 24 1 AR SORT 24 4 — AR AR BEHOR BT, RIS BE T e AT AU A e 2
BEHURPA “main” SCPRIT AT R A Szt

$ python fibo.py 50
0112 35813 21 34

WERBBE B T ARG, RLLACRD & Azt THY

>>> import fibo
>>>

~.

é%ﬁ%?ﬁﬁﬂ%ﬁ*&ﬁ@%ﬁﬁﬁu7ﬁ%?%ﬁ(%W$%ﬁﬁﬁﬁﬁﬂ&ﬁmﬁ~%wﬁﬁ

6.1.2 BRI

Y— 2K spam WIRIHEE T ARIEHME, RS e R A A ZA T N ERS. WA KT, A
fRRERR A sys . path 2845 IR B H &P R B F AN spam. py WIS, sys.path PIIHA X LE H Skl
Hik:

o WA AMAKHF (8iE K38 5E T4 HH %) .
s PYTHONPATH (—/Muf HRAFRHIZ, T shell Z5 5 PATH A —FEHIIETL) .
o BURT 223 BRIA R E

MR AESTRATSHER ISR L, Wi AMAT H SR AR AT S 5 5 AT IR R . )il
U, WEMFSHERN H ORI AT B BRI R A E

TEWIRAL)S , Python FefF n AR sys . path, (& IEAEIZAT AR B9 SCIF H SRBOIAE R R ARAIT AL
TERMEE R AR Z Tl X REIF IR H SR LAY A, TS @ARE A R . BRI e, &
WX 2R HEEERES Rk,
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6.1.3 “Zuiirily” Python 3t

T IMEBIHRE A, Python ¥E __pycache__ HgHZAE T RABIHIN GRiIFIGRA, ZFRH module.
version.pyc , HPAFRAPMIIA T BOS it SO AR b T4 A% s &6 A Python iAo i,
1 CPython Jift4s 3.3 W1, spam.py IR A K97 N __pycache_ /spam.cpython-33.pyc. I
A4 2958 Sk B R R AT IRORUAS [ FUAS 1) Python Y £ 4 i B LA

Python HR-Aa4 FE A AR BE L H I, AERE RS DR E T iE. X2 e Hhm
R, BAh, SFRIELER S TEK, IR DAERA A R R R A5 ) R G2 18] 3 S R

Python ZEPIRHE I F R KA. BJE, T MM ATFEERAIG, SRR B4 AR
TPRARIEAE R Ok, WA R, CRAKAGA. N T B (%) RINA, %
PRI LEIR R, 9 HA R AT I
D G 2 I YINEE
« JRATLAFE Python 4P ~0 B0 —00 FF, DAINRIEIFHIUN K/, —0 TF 3 AT 2751,
~00 FF K[ LT 2 H IR __doc_ Fef . T W ROk, R DR
ELFEROFF AR A BRI “fRAbad i B/ opt— REITE HAERE/ME., S50 K TR
BV 2 AL AR -
o AW pye CHERIOBIF RS EM oy SEREHEFTIER, . pyc AW BT
HAHE.
» compileall #EHRTPLN— A~ H 3 FHIFTA BT pyc i
o XTRAER, PEP 3147 g HEMY, W AP,

6.2 brifERBIR

Python {7 T —MRIEGLILE , (RSO Python FES% (DARFRN “HES%") AT T k. —
SERCHR B T RRES T BRI A B TR S RO AR N B BRI, AR R B R F
GER N SF B R SRR T ) o XU SR B g — NI BRI, BB TIREFG. B, winreg
P e Windows #1E RS EHRME, — MERIERIERIEIR sys, BEHA#REI4E—> Python fF#RE%:
o At sys.psl Ml sys. ps2 SO BRI BN B 745 £

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

>>> sys.ps2

|l |l

>>> sys.psl = 'C> '

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

XA AL ARG 1 2 5 AR A i S

sys.path AR N FEA YL, BT MRS RigE., %8 Sgvaib MR AR &
PYTHONPATH JREUABRIA BG4S, o3& R PYTHONPATH KR E, WMNWNEBIANSEIHIL. /R0 AR
FAARHES ) Fe B Ve Hotb A s i

>>> import sys
>>> sys.path.append('/ufs/guido/lib/python'")
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6.3 dir () Fi%k

WEMRR dir () T ARBEGE LW AFR. Bk RN A 77 513

>>> 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']

WARBASEL, dir () RPVHARYHTE L4 PR

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

OB RB AR AR, B, AL, SRS
dir () ARFIHNERBHA RN LR WRIFEZLXLE, BT E SCRAERRERE builtins H:

>>> 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']

6.4 1

LRl Ay S AR, R Python BB Ay 24 A5 [BIAYJTIA . BN, B AL B SR A i
2400 B TAEER . IR QARG (] BTN [ BLER ) £ 5 A LA U R 42 SR AE AL BR— A, BTN Y
B T LA 1S NumPy 5, Pillow 45 2 BUHAR A B VR A O R AR PR —FE

BRSO F BRI S — P, Bt — MRS (—4 “007). BTEERZ AR S
Fcps X GREHTENINY B RINA, Fan: wav, .aiff, .au), KR T AR SO 54
e, VRATREFFEAQIEFNLE— AW KRR A . RAT B A P 5 BB AR 2 A AL R (41
L, YRR, dSmEEE, R Thae, A AN T RESCR), B TSP S B ARG AN —
AT RBEHR . X RARABE W RESEH (A2 SR GHTER IR ) :

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

BRAXANS, Python % sys.path BHN, ERUM T HK.

WREA __init_ .py SCPFAELL Python Rf A5 1% SCPFHY H SR 4 ME A, XA n] AR 1 B oA Tl % 4
PROIAT string [ H SRAE TG R BROBORS G 7E R R AR B BRI A O e . e e g BRI IG DL T
__init__.py AJRARR DS, HEEA AR TERPIIR A SSIE a1l AR, BAKHE
AT 4

B AT A AL R S A B,

’import sound.effects.echo

X MEB B sound. effects.echo . {HE|H BRI HERNAES.

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

46 Chapter 6. &bk



Python Tutorial, %1l 3.8.18

AT T —Fh 702

’from sound.effects import echo

XM TR echo , FHEHALBA WRIZATE LT AIA, PR RASE AN 77 2B :

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

73— MIB R B AT Y SR A A A

’from sound.effects.echo import echofilter

e, EXMAME TR echo, HXAFIHKE echofilter () HIEAH:

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

|

R, A6 from package import item i, item WIDURER TR (T@), dAlARa
TE S HANAAFR, We %, KoliAeR . import IR E BN HAEM P E X T item; AIREA, ER
BRI E . WREARIE, 51K InportError fH.

MR, UfH import item.subitem.subsubitem XFERITEVER, 7T &5 —I2Z SRR —IER L
Mg —AM; e —W] DU R, (EANRR BT — I o SR R g e s i

6.4.1 NhA”

MM PE from sound.effects import * &xKAAFAT BT, AIFHEXSPAFEM 4L
B RSGE, B PEEIRE T, BN TA . XREFER KN, A THRIATE
SPEAREREIER, XA EIE N AAE RSP A TR A 2k .

ME— o 7 R 2R R — B X RG] import HAIMEH FH MMM R -
_init__.py RWEEXT—N2 N _all_ WFIER, EXWHAFEEE] from package import
* I AR AW B A G R . TE R AR ALPH AT, BRI DAY E 2 B ik BL s R AR R,
YEH N FIA M B A * WA A B, o] AP AN SRR s 6. flan, soff
sound/effects/__init__ .py A[PAEE DA TFACHY:

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

XEMFE from sound.effects import * JfF A sound B = Hrs T4k,

MEBEENL __all_, from sound.effects import *iBha] R&MAL sound.effects FIGEA
A TR Y w2 S BRI A T sound. effects (WRBZFHEMAE __init__.py
FIRTIRIEARES ), SRIE S AT E EM SRR XIS __init_ .py & XIEMAFR (AR Z0mE
FFAR) o B AFE R Z BIH import 1EA) AN E W AT, B2 :

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

TEX M, echo fll surround BIHUETEAT from. . . import 1BAJH S5 A B 24 Fi 44 25 B A,
FREANTE LFE sound. effects . (XFEE LT __all_ WHEARL)

AR KL BT A ] import  * B R L A FR, (AR AR AR B AR BA N
RN HIHEE .

WHICfE, i from package import specific_submodule YA bz b, BRIEFAR
LS B ok AN R [R] 4 AR, 35 W R e 2R T
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6.42 Fus%

2R A s AR (SR sound f—FF) , ARATRAGE F 4% S A KT | LS i TR . A
i, R sound. filters.vocoder WEE sound.effects ] echo fEH, BRI PAMH

from sound.effects import echo,

RIE ] ABE ] import i5A]f{) from module import name BRIEHNTTFA . XLF A HS Ak
FRART AR B YH AL . B0, M surround #ibR, ARAT DA -

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

TR, MXHRARET YHERA A PR T AR . T BRI ZAAREE "_main__ ", HILHTE
Python ¥ I 5 Fp FAEHRAGRLBR AU IG 208 45060 T

6.4.3 ZA-Hkiuty

WA —MRENE, _path__ o BRGNS DI, KRS RT3 PR U 2 BT iR
?gg}g%g _init_ .py WHRMAFR. XN MENG KA BEMRF RIS A& YRR A

BICEEATEIIE, (e T AT R

ik
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i A i

A UM T AR RIS H IR DAL ST BRATaT Do, B0 5 A ST A A
AT SR

7.1 EEsER A R R

BIHACA L, FATBE T PRE AER % AR XaEa M print () &L (B =R M1 SCHERT 5
write () J5ik; ARUER I SCIFRTCAMEN sys . stdout Bl HEMXAGE W SHARIERETRF . )

W, R A AR, TR AT DS i 7 PR A LR A it ik

o B X AT A F A, R RITRG S =R S 2 Hi N E—A £ BUF o TR
Hr, ARETRATE { Ay 55 Z 18] 5 0] LAG | A8 H 8 7 I Python 385K,

>>> year = 2016

>>> event = 'Referendum'

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

© TR str. format () VAR EHE LA T EERME. MROMREEIT ( A1) RARCASRRRF PO (1
B, I AR DASR N A e, (RARE R 2R M 2R B

>>> 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 fla, ARATDABE FAF s UL MR AR B O o8 MU AT R AR BE, PARITEMR AT AR R AT A 117
Fyo FAFERRIUA — L7 IR T PAPATRE AT HS ST B 45 1 51 SE A0 A

AL T P A RS DT AN, ATOAIN repr () or str () BECHHE
AT

str () BRECE N TRIFAFAENERZOR, T repr () T ESRERS TEE20R  (RERBAH 4L
WA, WSS HIAAT SyntaxError) XA NRATEERFRIINER, str () FHRBIFI repr ()
—FERIE. RZEMENE— R B AAMIERERR, B SR RIT R T IS5 . FRIRAY 2 747
BRI ER

49
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JLAl

>>> 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 BHRAE—A> Template 2, BRMT 7 —MRHEB A FRFH N IIE, HHRM sx #5067
PP S ER AT, E R 2D 2

711 B4 30
¥ XA AT ER T AE (3 fRIFR A -4 5 ) BELEAVRTEFZ AR Ein b £ F1 F IR B XS {expression}
RAEFAFER AL F Python ik (A .

gﬁ%*@ﬁﬁi@?ﬁﬂ%ﬂﬁ@%ﬁﬁﬁﬁo IXRER] A b s AR A 3. AT s BIRF pi 85 AZ /)
JE A

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

T s RO DA B iR NPT S . ARSI TE AR -

>>> 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

HA B AT o TSR Z MR AL e, " tar Wil ascii (), "!s' Wl str (), A 'r' N

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'.

A RX LA AIIEN S, 1SS %5 F formatspec,
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7.1.2 55 format() Jj ik
str.format () HIERFEA HEWT PR

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

WFESAHA TR (PR TR BB Z s str. format () FIERIXTS . 6355 P REcT]
JHRFIRE B, str. format () FIEHIXT RN E .

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

eggs and spam

WIERTE str. format () JryEi i S5, WEEASENIAFR5 HENMME.

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

(VACRIIPS S S QN DS a s

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

ﬁn%ﬂf?ﬁ*AﬂE%Kﬂﬁif%ﬁ?f?% IRAIE BRI, B AVRER 2L AR AN 1% L85 | AL Rkt
FrtealAl . X AT AT A B A 1 S MR R 65 11 DRI BEOR S8 A

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XA AT PAE 12 B FF-58F table V528 KA S 4% 14

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

XAES W E R vars () ZEEHNERAR, RIS R R 7.
Buan, N UTCHE AR ST 8, H S A E Y BN B 1105 A S S

>>> 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

KFHH str. format () FFTFEA R 52 3ME A, 7524 formatstrings .

7.0, WEEELSER AR X 51
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71.3 Tl AL 47
RTINS %, T okt

>>> for x in range(l, 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

(FEREIZ M — =kl print O BB BAREHSEE TN )

FAFRXT AR str.rjust () FiEESTELMIE TS MR E T FE B I ERF R T a X 55, 28
I ERA str.1just () fl str.center () » XEEHEARST ARG, BATHRZR M —H
FIFAFER, AR AR AR KK, EAASEWBT A7, MR E; XBASFIARMIIN R, H
SO HTISE, TSRO (ORISR, 5T 0
140 x.1just (n) [:n] &

WHFSNAT R, str.zfill O, ESERT TN ANETE, EREHMIE 15

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

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

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

7.1.4 1N AL i ik

% zBAF ORA) WAl TP aMsAfe. 49E 'string' % values, Ml string HY & SLHILPAE
AHWMEZA values JLREH. BEAEE YA N TR HAE(E. B

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

[ ¥E old-string-formatting 354348 2| ¥ 215 &,

7.2 P

open () IR [E|—A file object, fx AW 2% open (filename, mode).

’>>> f = open('workfile', 'w'")

B ABRR UG LT 0BRSS P, PSS A SO D7 X
Ffo mode WTLARE 'x  FORICAFRBEEN, w R HBEHA (CATER A X SgMER) . B
a' FORTTITSCHFAIB NG AT S AR R & B SR E SCPFRAR R . o+ FORFTITSCFbA T
5. mode ZHUZWIERY; HMHIEINA "r' .

52 Chapter 7. #ij A%l



Python Tutorial, %1l 3.8.18

T S S2 DA text mode FTFFHY, X BEWRE M SCH I 5 AN AR, RS DATE & W gt 5 X247 2w
i, WRAIEERMEHER, BAMESFEEME (B0 open (). 1 mode FHEMIAY "o WA binary mode
FTH S BAER R AT S I A T 5 ) o XA Y% T A AN 8 SCAR ) S0

FESCARAT U, BOASE P SR EATEHRAT (Unix B9 \n, Windows [ \r\n) Fefoh \n. 7£
SR G AR, BROAS AL B \n S a] - 55 E G HRAT o OARERE 5 18 SOC R 30AR S
PERVEBEA )8, H & SR B G140 0PEG Bk EXE SCAFH RIS . - B R RS I
A R Aol P A AR

TEARPRSCOERFRIN, B with SCRET . P0AUR Y T ARG G SCPF IR ], BRI 2
FIK T AH e A with FIHAE try-finally AR R E RN 2

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

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

SRR with 645, WK 45 £.close () R P SO BPREHCE r 6 F AT 255
s/

el JHMH £.write () BERMEH with KBEFERFEH £.close () WHESIH £.write () MESH
WSS AR, AR 2 EaE .

Wi with IHAECEM £.close () KMISUHRIGG, S5l %SISR A 3R

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

7.2 ARSI ST

AT T RO TRHEBEAR T AN £ SRR

FRPOCFNE, EEA £.read (size), BB HAE TR (FEXAEAT) 5
FA XS (FE b ) Rl size 2—DATENEBUESE. 24 size LA MESE N OB, R
BOFIR B SCER NS TR SCHR RN AR LR N AE R W 5 5k 2t B i) ., Y B A,
BBOFR I B £ size NFF (FECARAT) 5 size M (FE 3 HERAT) . REFE SRR,
f.read () FFRE—NFFRHER ().

>>> f.read()
'This 1is the entire file.\n'
>>> f.read()

f.readline () MICPFHEER—AT; 4747 (\n) BTEFRFRIORE, WARSUEARMATFFERE, WTE
SR G AT o X AR EE AR JC 18 MR £.readline () RFE—PNEHFERE, MFROE
BIRA T SCHEARR, AT \nt FoRn, AT RS A TAT

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
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TSR BERAT, VAT DAPERRE I SO R o RN R, PRdR), FE R

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

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

AEARARAR LAS R T B a1, AR ATPAEA 1ist (£) 5 £.readlines ().
f.write (string) &4 string FINAEB AR XY, IR EIB ARFAFE.

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

Ti%’)/\ﬁﬁﬂ%’éﬂé@ﬁgiZﬁﬁ, TR NN FRE (AT SEFIdg (ks
AR

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

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

18

£.tell () aR[ul—EEEL, Z5 SO RAE SR A T OLE, sy — 2B RIBR ISR ) 7
TR, PAR SO I SR8

BEPRAS CAERFR AL, 5] £.seek (offset, whence) . W [H—ANZH IR offset FATEAL
B 5% 5 whence 38 E . whence 1 0 {HFERMICHFFLEE, 1 Fm il 450 SCHALE, 2 F£R

BT SR BAERN S 5. whence QIEAERENIERIAE R 0, RIEEH SO SLAE IS5 A
>>> f = open('workfile', 'rb+')

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

16

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

5

>>> f.read (1)

b'5!

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

>>> f.read (1)

b'd!’

TESCAR S (IREEAERLA AT ER 8 b BFTIFRY SR ) e, RAVRIIRS T SO IT SRR (] seek (
2) MREBISERRRANGISN) FH HME—F R offser ERAARLEHEM £.tell () HuREIEHE L. Eﬁi@
offset {HH#RE 7 HEARE SLHIATH o

X RA BN IR, Bl isatty () Ml truncate O, EAIMEABEREAR: A K ICAXRE)
TRIGHIT S HES%

7.2.2 {il] json fRAFA LR

?fﬁr$ﬁfu\f§?1‘/\ﬂﬁ AP R . BrernliE Sz, N read () J5iE A gk o]
Fidp, RBFRFERIMEBL LM, int O BIREL, EXEZEM 123" i.*iﬂ’]??*’f$9ﬁ°l_lﬁl3§&?ﬁ
1230 B *E%ﬁlﬁﬁﬂﬁhﬁﬂi%%ﬂ%ﬁﬂL#EEmE’JéﬂE By, PRSP SIL AR %

Python FRVF4Rff AR A JSON (JavaScript Object Notation) i T4 A #eig =X, ALk H P A B 95
FPE RS DR 2% B B AR AT B SO . 448 Json IUARTERLER AT RAR A Python 44l 2 IR 4544
HR A R FRIER s XAFEIRA serializing . M FAFEFn o B BEUER N deserializing
T?ﬁ RIS 8], R W5 0 745 5 Al B CARREAE SCOF s b, sl o I 45 4 1 5 a6 3 A
TEFEHLES -
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MR JSON A2l # B AR AR T et i < il . PR RERREE, X EHMCY A
PERY R A%

WA — ARG =, ARATPA—F 7RI SR AU R & B E Y JSON FAFER R

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

dumps () EEUN T —MAERIML dump (), B REFFXIRIFIIM Aext file . AL, AR £ 2 text file
XA, AT A AFAL:

json.dump (x, f) ‘

BRI SR, A £ 2 — DT AR rext file X5

’x = Jjson.load(f) ‘

] B H) 7 B A B R T PAAL BB A0 7 e, {HZAE JSON w2 51 A6 AT 78 2 Y 5 19 7 AT 14 55 7
Json B 275 6 50 B ERE -

UL
pickle - H{FfiHR

5JSON K[, pickle j&—Fh SR VFRHT 5 2% Python X R HEATFF LML, L, Bk Python TR
AREM T 5 HAE ST M SRR P BOAOL N ERR AL AR h AR UGk
DY, MBJFFIER B AR HERIER) pickle £ al APATAHE AT .
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CHAPTER 8

I, AHRELAK
E

WRANMGERGEE, (AR
R AT ( 1

L ABRERT SR BT, IR E AR B LA R
) BEay IR B AER Fo

8.1 kiR

VRS URR IR 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 BRI RAACR AT, IR/ “HEKT SR AT EAR I B A5 — e, BRUGR ATk £
7 [ token filt Jz ) (B ANRAEX BUGII )« ABlp, AE print () BRECHEIEI SRR, POy, FEERT
HEAES (). BERE RIS SRS 5175, ERUT A SCrRRS, winT DARIE 250 AL

8.2 Wi

B TE Ay e R A ] IR TR, AT AT e A B U2 AT MG B B BER PR 4, A
—%@ﬁ??%ﬁ%r@%ﬁﬂﬁ%%ﬁﬂﬁﬂﬁﬂmm%%ﬁoﬁ%ﬁﬁﬁﬁ%ﬁﬁ?ﬂﬁ,ﬁ%i
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—IBPFTEI Sk ERRBIP R RBAKIKRE: ZeroDivisionError, NameError
TypeError. {ERRHEEITHNFEIFR R LA NERERAIR. XT A NE R wEHem, 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 #1| H T N B 55 M HA

8.3 SiAba

AT AGR SR A B G 1 54 . N B EOR P — BRI AN, BRI AR, BV b b
JF (fiif] Control-C s fE RS FFHIHARIE); R, M)/ PWifEF &Mk KeyboardInterrupt

B Al
FEHIo

>>> while True:

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

try ERA TAEEIA R
o B, BT ry 74 (try il except FEFZIENN (24T) E4).
o WAREA MR T, Wk excepr 41, try IBHRITIEE,

o WRAESAT wy PAII R A TR, Bk A ORI R . RS, AR SRR except
KT R UCAC, WIRAT except T-H), AJFUREIAT try iBRZEHIAURD.
o QR R HEA except TA] R HEERY FEORNILAC, DR HAR BB SNRIY toy tHA S ARBCH
PEVEBRET, WER—A RAZFF, IR S B e .
—A> try IFRATBEA 24> except 141, DMEEANF R HEIALIRERF . &2 ST T . ARk
Fe FALBEAIR 9 ry AR R BB, AN BE] — try A AL BRAR P i 575 . — 1 except
TAIAT AR A i 4 A AR Y oC AL, Bl

. except (RuntimeError, TypeError, NameError):
pass

WER B AR SEEAM except TAJHINIZF —ARZ 2 BRI, W7 HEH except TH IS ARA
1 (RS SR WA RAT. - B IRAE Y except 1A S EEIONFEAS ) o BiltN, R AR HAT D B, C,
D

class B(Exception):
pass

class C(B):
pass

class D(C):

(N gkz:)
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(£ L£50)

pass

for cls in [B, C, D]:

try:

raise cls()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

TR except THIBAIE (€ except BRI —AY), EXFTH B, B, B-— RIH—ITALHY except
ERGIIT Y

eI except TR DA S S 4%, DARIVEIEECAT. (B, B DA ROy AR 2 2 i 2 FLE 1)
ifesEiR! BRI TITEHMEREE, REEHLIARE (FREAFRNELRE)

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 IFAH AN else F o7, FEMT IS LNAAE T A 1) except T4 )5l XFTHE try 141
G J S L RAT R A AR - Bl

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

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

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

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

(] else PRI oy TAPRMBOMO RIS, W OGBS EEAMITIE try .. except HAIMII
Tl 2 1 53«

B SR, ETRE AT I, URO TR S SRR T R,

except T+ T DALE 53 44 B R T 18— 78t SO LA S S, T B R
instance.args . NT AR, BHMEHIELT _str__ O, FILTOAEHET BIZ50m K%
HI args o ATRAYENDH 2 FI R SESS LA, A T B f R E A -

>>> 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

Q)
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(£ L£50)

print ('x =", x)
print('y =", vy)

<class 'Exception'>
('spam', 'eggs')
("spam', 'eggs')

X = spam

Yy = eggs

WRFHASE, WENHHE AR IR R B R RS — C HEER) 1T,

S A SRR P A UL try TR IB RN e, A y AR (RIGER M) Bk A iR A AR
HH . 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

8.4 fih'’k 5+

raise AR R IRE R AT B0

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

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

raise ME—ISHHR B A 2 0. XS HAZ — DR LS EE - FHIE REA
Exception (). WIRMEEBAZ—DRER, ERHELIA A SEI R POk S pi1L:

raise ValueError # shorthand for 'raise ValueError()'

QR HARHIRrE A il R T S, EIFRTTRAL I R, WWT DARE A TE {6 SR raise 1A BBl & 7
e

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

An exception flew by!

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

NameError: HiThere
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8.5 JII) P15 SR

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

A PARE LRSS, B AT A2 v] DRI T AT 54, (Ol AR R i, NS g e, X
LG TRV SRV AL B N S SR AR RIME B . TEQIETTRES | R 2 AR R A R AR, 3 5 i
e MERREUE L R AR, IR RRRA R R E R

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

REBHAALA “Error” Z5R, FLIARERHRI a4 -

VFEAREREUE T EMTH MR, AR ENTE LR Beh nl fEH B AR . AR EZER,
WS Y.

8.6 & SN ERIE

try IAIEAH AR ), T E SRR I OU N AR BT I PR A . ol

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

Goodbye, world!

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

KeyboardInterrupt
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WRAELE finally T4, W finally AR try IBAISRBIHATIRG —TE %S . AiE try iBA)2
T e, WEPIT finally TA). PURNAENE TR E 2L/ il & S it

o QWERPAT toy FRHMEAA THEADNRE, WMED except FAIWAAIZ R . WRZFERA
except FAJLIE, FE finally FHAPATIE SO ERK .

* except B else FHPUTHIRMSHA RE . FFE, AW finally FAMITZ G
fil %

o WRPAT try IBEAIHET] break,, continue B return i&h], N finally FHAFEFAT break.,
continue 8{ return &A]Z BITAT .

o QIR finally FAIHEE return By, WEREMEXKH finally FAJFHEA return AR
FHE, MAERHE try THI return iHA)AYR FME.

EUE

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

>>> bool_return ()
False

KA AR B

>>> 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 ATAH L TS IIT £inally TH).except THIANLEBPIAFAFERMIBR AL A Y TypeError,
HIMLAAE finally AT BCEB A .

TESSPR R, £inally TR TREOIOMBHIR (GIASCHFaE M IER:) ERA N, TR B
DB
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8.7 Wiz LIS PIR 11

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

TF

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

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

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

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

9.1 #FFRHIX S

MG M EMS, 2L (RRZ2ZMERINKZA2F8) TASEE S [l —Xt 5. XA HMIE
O HERERR R 44 o Python H1~F il B A2 o PR IR, ACPRACY . FATHY . JUA SR AR BEAR R
AU, DAL S . (H2, XTI RS (5K, S, DARORZHCHANZEAL) 1Y Python fLRYHY
X, MATTRER T E TR SRR . AL, BN TiERE P2 an, PO s AE R LT Tt R 4
Bro BN, RE RN, ROVSEI R E— e WERRAB S TR A SRR SRR 5, A
A 5T DA B W o 7515 Pascal ARKE I AN AS R ML %2
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9.2 Python fi: iR #4%5 10]

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

TR, AL TR

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

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

JEPE T DR HEECE WIS . IS, WA R, B e rT SR, ATAMEA] modname .
the_answer = 42 , del {EAAI UM A 5 g . U, del modname.the_answer £ ] &
modname %% H ) the_answer Jg#.

a4 S ALRAEA R I 2 U, HAA AR L A 8. B PRI a4 25 [0 )2 1 Python i REAS /5 v
BIE, AGEA S PIMBR . B 42 Ry a2 23 (A FE SO E SO R s Gl , BRI a4 25 [ L S 5y
SRR SRIE o AIA SRS R, el AR DUZ R AT HTE A2 __main_ AHEHH
M —a, BIA HOME R4 2SE. NEAFREE EEAEREE, flbuiltins .

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

AN S 1E A 3 Python B BESCA RIS, AGEAN I AT B 7 1 4 dp 44 2o T i
Vi) IR, SO IR A4 BRI S | I, A BRAGTE IR, A% a4 22 E P

TERR 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 SR Bk, (R AR R4 A
o FRCE T EAERI, B Y E R AR A R

« WAMNZE (BERER) MM, 2 ANEA 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 7 T SCAN E 1 - AR A E S R ) SR U It @ e i 44 25 18], iR
PRI 231075 B A A2 B T o o5 — 7T, SEPRi 4 PRI R B AEIZ T B SE il » {H52, Python
%%%%;ﬁwﬁ% SETRNT B0, IR B T RBE S AR (Rt 2
SHIE T -

Python A —AMRARMLE « ASRAFFAE LR global B nonlocal ifffy, MIXFAFRAIIEE 2 S0k AR
WZVE . RIS HIEEE, 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 A RIS RO 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 .

9.2.1 iRy #4245 [l il
OISR TG | A AR A 2 FR A R], PAB global il nonlocal XS ELAEE R :

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

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

def do_global():
global spam

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

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

A BIAR A e

After local assignment: test spam

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

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

MiH, global BEHIEA spam MY
9.3 MITRRK
KHIAT —AHHE, SHHTHOR R RTA SEHE L

9.3.1 Josiz XLifiik
s fR AR E SOE AT -

class ClassName:
<statement-1>

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

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

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 %} %

R R SRR AT SRS AL L

B b 31 ) Python Hf BT JE LS | FH BT 6 B AR ETEVE: ob . name. 5 R0HY B 144 BRI R0 Sl 1) 2
AP TR 4 S R I K. TR, IR SRR H:

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, FrikEF
JEL R AT "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_ () RORRIRSIE, g

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

YA REXT _init_ () TPIRWF, R SE B AE & A 3 O R 0 8 5 28 561 Kk IE
_init_ (). PBAEXARBI, ATDAE DA TR ARG — A 2RI AR A B L)

x = MyClass()

MR, _init_ () AR A BN RAT I S R XM OL , RIS BI iz AT
MSEPERg __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 JLpikt%

DAEFATRE N L BURT GAGATAT BRSSP RET R B ME— A E RIS . A PR R A A %L
P B A3k

A B XTI Smalltalk Y “SERIAER, DA C++ Hil “Bdlipli . BdimIEAT AN B
AR R, EATRES — GIRE R BN, 2R = 2 Emadn MyClass BSEBI, MPATH AU
BefeTENEE 16, HORRBALATIBER (R B

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

print (x.counter)
del x.counter

3 REOVBMER IR k. ke BT XRAEE. (18 Python i, Jrgik MARIEH N2
LRI HABR G A T35, BN, 3123 5L HA append, insert, remove, sort 457574, #R1M,
TELAFRHE S, FATEH I — 1K L 18R BIN R Tk, B AR )

SRR RO E AR T B2 . R L, — DR Irg 2T R gtk LT H
SEBIIA Y 7 . ICAERATRBI, <. £ @EMITES IR, B MyClass . £ @& — P R%EL, i =. 1
AR, B MyClass. i @il (Hig x. £ 5 MyClass. £ iR —[EH - BE—1 7 %,
R PRBON S

9.3.4 Jjikxt%
W, TR 5 ST I

’x.f()

£ MyClass /RBIH, XAFIREFAFH *hello world'. {H2, LRI —PITEHAZLMN): . £
A TTERGR, EATAGORAFER LAS PR A . Bildn:

xf = x.f
while True:
print (x£f())

FFFFEEATH hello world, HEI4N.

B—DIFEBIHI B AL T A7 ARATREC e R BN <. £ O WIS SE, BAR L0
MR EE SR E TS XNSEEE T 23T SRS HOE T S50 & 205} Python
BEXTI KT — RS R ...

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 JRIL s
— 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’

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

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

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy")

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

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

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

['roll over', 'play dead']

TERA R BT R il ) S )28 o

class Dog:

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy')

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

['roll over']

>>> e.tricks

['"play dead']
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9.4 thsEiit]

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

>>> class Warehouse:

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

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

Bl BT AR IR A S — DX G 7 (%~ om”) FRs . Suiiiil, SORREM T IeBlainhsy
A, sibr b, e Python His A (LA 4% P RESE i KBl gicds — B2 58 ek T2Ery . (M7Ey—Jrm,
I CiEH 45 1) Python SCELIN AT PASE 4= FUR S BRANTY , FHAE BEHE RIS R AT 5 BERpr T DA
C %5 Python 4" AT . )

B i 24 PR S R - ) i T RE A A R e e 4 O SRR ok 5 YR B A 4 ]
AphE . TEERRE i AT LA — D SE B RS IARAT B C AR BT 2k p T, R AR
WA FRINRE - FRRTREE, FE LA a4 297 AT AR KR 22 & AR IR IRRE -
TEJTE MRS I JE e (SR ) IR R 3. FRABLEX SRR EHTT T Ir ik Al 24
BRI, ANSAFAEIRIE Rl B A S R AL .

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

AT — A SR Y eR B RSB E ST — DR VE . BRAIUE SR SCAR I AR A 5 T 2658
MZW: DR BT R E S — A iR AE U@ n LAY . 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 25 BB RIVEIE, T ENTEAE C BSEBIRTrE — b h 5225 T
g. HIHTER, AR BIRMEAIE R R SRR Y Y S R 2R ek

JrE A AE M sel £ SRR IR @ kR 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 4fik

MR, WRAZHRR, TESRRERCMESIC “387. IRAZEE AR T B

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

#FF BaseClassName WUE LT B IRAE S E SCROME T . B e AR B b sURUB R 4 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 ]
IRAE R LB A LM F5k 2 Ab: DerivedClassName () XBIEZIEN— L. kg H 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
Cor BEIF ST Python AT V£ 92 LA virtual Jrik. )
TEIRAE R 5 S b L nT R AR Ly J i A i Bt B e [R] 42 1 B 280k . A — oy ST DATRT SRR L
R K Bl BaseClassName . .methodname (self, arguments) . &IN5 sk
ﬁﬁﬂi%{ﬁﬁﬁ M. GEHEENCY I EETYE 2 RVER B A BaseClassName {44 FREET A1 5w {5 F 1k
F.
Python 7 /™ P4 B R BT 4 H T 4R ML -
o ffi il isinstance() R E — P L HI ) LK Al isinstance (obj, int) LS FE obj.
_ class__ N int 8{FEANIRE B int BZRESH True,
o ffiff] issubclass () REELEMLEK K FR: issubclass (bool, int) A True, [KH bool &
int 72, HE, issubclass (float, int) N False, AN float A2 int T2,

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

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

<statement-N>

72 Chapter 9. 3%




Python Tutorial, %1l 3.8.18

KT 280 R UL, AR , R AN RN AR IR @ MR B E R R B e . MNAER
B, MZ RGP E S ASHE R — DR R R, B, R8-S DerivedClassName
HRIRE], WSE| Basel HEIRE, A5 (M) T Basel WHIHIER, WRAISHEAKT], B
#l| Base2 WBER, KIS,

FLILG I HEXASE A e — 285 I SRR T 2 sl AWMU DA SRR super () BIPRMAEITET . X5 A7ER
LA 2 F AR BUTE T RN S SET IR B H R AR BT P Y super 1A TSR OK

SIASUCR T2 E, NI 2 EAORINIE S SR — A EE 23 CEE (Bl 2 0E —A4
AT 2 AR AR I Z R ITTI) ) o Blan, I R 4K H object, FBLATAN 2 F AR 1 L
ERERAL T — 25 A LIS AR AT DA ) object . N THAPRELE RSP — R AL, ShSH S —FE
O R R F &t RSN RITISEMNLER AR, RN R, I BRI
(RP—A2En] DA T 2A TS S M AR e ) o BT 2, X SeRp A5 v B 2 SR ]
SERRY RAZEECH IR, T TAEE 24T, 27 hitps://www.python.org/download/releases/2.3/mro/,

9.6 HAZEH

HBAPALBRA— X R TR “FLA” SEfl AR BAE Python HIHFAAELE. [Hi2g, KZ%L Python fRA%# 2
TEXRE— A8 T WA — N FRILMZFR (I _spam) Ni%84/E R APL ARG 34 (S B2 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 HEMMEIS TRIZL, 22—
JEZTRIZR) WISCARE BB 40l _classname__spam, HH classname R T HIZ T RIZAY 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)

T 19 7 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 i 4
_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+ .

WHEEAHE exec () W eval () WRBASK LEFHAEMELUME YL XFELT global
WA RO, TR G Rl s R AR T (] s 28 0 2 5 6 g i3t ) A0 RS . W) RE A BR i 38 F T getattr (),
setattr () flldelattr (), PANXIT _ dict_ WHEHBESIH.
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9.7 W]

A i & T Bl H 2B F Pascal ) “record” = C ) “struct” IXFERYEPEISAYL, 15—y 24 B TR 457
—i. XFME IS A E L

class Employee:
pass

john = Employee () # Create an empty employee record

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

— B R T 5 B 2 A Y Python RS A AR T DARE AL A — AN T % K 2B 1 O i 2 A Sk
oo BN, WRVRA — A HET S0 G A AL SRR B 8, RATDAE X — AR read () #
readline () HYEMNFIFREARBEIRTIZE, HRHHIENSEIE A

KPITEN R EA BN m.__self  WUEWAH m () IERISEBIXER, Wim.__func_ Mi%ITIA
JITRT IS R SR 5% o

9.8 &y

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':1l, 'two':2}:
print (key)

for char in "123":
print (char)

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

XA WA T I 873 507 B o R A B4 B ) A5 33t I (45 Python BCA—ANGE—HUBEIR . fEHE)T
for IFRISMEA BN R BV iter O o HRREORIAI—EXT __next__ () FIERIENAINER, 15
ERB VIS THICR . YRR, __next_ () ff5|% StopIteration FHRIEHMA Ik
for ¥, IRATLAME next () WERECETAN _next__ O H¥&: ZAMITER 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 A BRI, A RIRE R AT IR A D T B4 __iter_ () JrikfiRH
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—ANA __next__ () FERTSR. MREBEENLT _next_ (), W _iter_ () A DA EHLIR 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 Hpkds

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 datal[index]

>>> 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 ZR AL self.
index fil self.data XFPSLBIAR 1) 2 5 90 S B R i .

F%TAEﬁJJ@U@ﬁ%?Fﬂ%T?ﬁVHLU, YL AR AEERS, ENTE & HENGIK stopIteration, XELF
A A, BRQER RS RS H R A .
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9.10 H: kel

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

HBRAN RN, SR8 F 4 S 2 H5E NAF.
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]

ik
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RSPy

10.1 B RSEHEN

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 A from os import * . Xl AN open () BREH os.open ()
BB g, EAR 7 A

WER dir () Al help () BRECTAERZTREB 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 SCAFlACsT

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

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

103 @ 2iisH

=

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 BHRIE{L T —H IR BLHR A P Ay 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)

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

10.4 BN L e AR P22 L

sys BYIEHA stdin , stdout Fl stderr WJENE. X T A HVE SR R IERA N, BIEE stdour 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 B sys . exit ()

10.5 “FAFH AP AL

re BIHON RSP ER AL ISR HEIE MR TR o X AZR R DUFC IR, IR ke i, futkm
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'

YA A IIRERY, BT AT AN D B AT A 5 R
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>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 %%

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> AV 2 HAMBIHH THUE 5 .

10.7 KMV

B ] 115 0 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 ()

(HHE, B A RBIFFEAE localhost _izFT IR IR 55 4% )

10.8 H WIAmFR]

datetime BEERFRML T DA RIS it 07 sCHRAE HIIAIIS () H 28 B AR SORy HIRI ()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 Bdhi) 14

LB R R ik 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 PEREMNIE
3% Python i U4 T AR I UG R Ay ¥ IO HERE A2 T I 248 . Python H4Jk T il A D
] 2 5 S R BT

Bian, SCHB PRI LRGN SRS HOTREE RG] ). timeit BB DAPGEEUR RIS TRL
FI5H—E R F

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

(T oUgkEE)

80 Chapter 10. Frifi) %Ry




Python Tutorial, %1l 3.8.18

0.57535828626024577
>>> Timer('a,b = b,a', 'a=1; b=2").timeit ()
0.54962537085770791

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

10.11 Jii s psilill

FF A e B B R A 0 — RO R T A R R N R B B I, TR AR & B T 2.
doctest FREERML T — DT H, HTHARHOIFIRIERE 7 SCRY 47 5B A At 30 i it 15 7
A P R L SR B )R s B SCRY AR Ep — R AT B X3 A [ F PR R B DR ek SR, BB i
doctest FEHLAf R R XS SORY Y L5

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 FHAE doctest BEHUIRKED TR, (HE FRVFAE— A BRARIK) SO b 2 o8 i 14 i

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

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

1012 i

Python A “HalfHiit” YR, lid ARSI AIGR KT RE AT AR P U 210X — . il

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

* email fR—MTEBA TUCEAYRE, 4% MIME FIHARSRT & REC 2822 FLTEAYERIESCR . 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 FAMEATIX AR AT I ECE A AR AR AL T SRR SRR csv B SCHR DAIE S 23 R (E A% U
BB E A S, X Fhow =008 5 o B s AT R AR T S R XML AL B xml . etree.
ElementTree , xml.dom fl xml.sax 3. XA IL 6 K& 4L T Python [
R A A TR 2 ] A 5 e 46«

10.11. il 81



https://tools.ietf.org/html/rfc2822.html

Python Tutorial, %1l 3.8.18

* sqlite3 Bibg SQLite Kl ERY G AR, Fefit 7 — DRI AR GRCIEAR R SQL THA S Hi Al
V7R AR

o EF bR IF 2SR, 36 gettext , locale , PAM codecs fi.
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(AR 1] e S 5

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

111 KXtk il

reprlib PSR T —ANERLRAR) repr O BREL T 400 R RBLEIR Z B R AR

>>> import reprlib
>>> reprlib.repr(set ('supercalifragilisticexpialidocious'))
"{lal, lcl, 'dl, 'e|, lfl, lgl, ...}"

pprint BEHURHL T RO ARAHT B, ok ity 9 B R AR 7 B 2 SO S RERS B R e BRI
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 BRI SCARBIE , DAGE 457 1 it 982 :

>>> 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 FEHAL PSR E M SR A ECA% X Tocale BEHLY format BRI & —> grouping JE 4, ]
AR A A 4 IR A R R

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

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

>>> locale.format ("2%d", x, grouping=True)

'1,234,567"

>>> locale.format_string("%s%.*7f", (conv|['currency_symbol'],

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

11.2 Bib

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

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

>>> from string import Template

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

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

URAE P IO B T SRR RAR PR G RATIO(E, B4 substitute () J{AKHLH KeyError. X
THECEE BT, PR P B A T RE R A e R, U BT safe_substitute () JiAH
I E—— AR R, B AR AT ERR -

>>> t = Template('Return the $item to S$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 $owner.'

Template ¥ 72T LA & L BafT. Blan, AT REE AR E a4 26E, RN T a5
I HL BRI A A

>>> import time, os.path
>>> photofiles = ['img_1074.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-seqnum $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_1074.3pg ——> Ashley_0.]jpg

Q)
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(£ L£50)

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

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

11.3 ] RE & il s k% X

struct BT pack () Ml unpack () B T ARRIAE K LR “HERHC AR R IHAYHT
AN TAEAN zipfile BEREYNEOUT, WATORERME ) — A ZIP SCPFRY A S5 Bl Pack fUR "E™ FiI
"I R I T AT S A < RREA e b E RS B/ N 45

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:start+extra_size]

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

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

11.4 2R

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 BEHUIMTLE IS GiafTE 55, HANEI 3 AL 7 R 4Rzt

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 2Bk o, M E PR 2SR ) F5 2 S s R ik, 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 LR LN Sk B HAh L AR
HE K. WM Queue XRIATRRERLEMG AN, W Tt EHEE, WalH,

11 5 Ei‘Lnﬁaiif

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 11 debugging ¥ SR H i, i Hh & Ak BURRHERS DRI . HoAtL i HH 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,

E%%%ﬂ%ﬁ%MWmmME,&ﬂ%M%P%Ei@Mﬁ PASE 5 S H R0 sR M T S O, AR
T

11.6 551H]

Python £ B S#EAT A E B (W RZHONZ AT 5| ITHEOF  sarbage collection K GG S IH) « 24
FAR G I I5— A5 IR R S5 AN A RO T &5 AT

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 HIRAMRIGIH . weakref BURFEHERY TH AT DAALLOTES | ITBLREM T A .
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/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

1.7 H P850 T

VM T RAR S I KT DU L N ES IR IBOR E - (B2, AIHth &/ B HA AR, U5k
5/

array BHHRIET —F array O X%, TEUTIIZ, (LIRS0 B0 LA E g H .
R TR T NABIA S M i TE A T 5 RS SA GRAIR a), F 3
SR, 454 B AF AR Python ) int b Gl AE 32 4 1] 16 -7

>>> from array import array

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

26932

>>> all:3]

array ('H', [10, 7007)

collections BURFEML T —Ff deque () XIR, BIMTHIZR, EZEsmASINAIT L AH 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 AR T HAL TR, BI40 bisect BIRAA M TIRIEA PR 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 IS ZAR LI R EL. /MERI A H BRREAES . XX T HEER)
) f5e/ NGRS s AT 5 B R X B R i A A
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>>> from heapg 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 - lbhliF riia s

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

o T8 55 I PR HC At 5 R 1 0k fh s 1) i

. TR,

o AP 5 LA DAY R VAR B A R

o BESARUNELE, 5

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

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

>>> from decimal import *

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

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

0.73

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

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

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

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]1*10) == Decimal('1.0")
True

>>> sum([0.1]1*%10) == 1.0

False

decimal BibRFEHL IR 20 R IEHE:

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

12.1 {ik

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

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

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

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

12.2 I LR

T BIHANE B PR B RFR A venv. venv #2248 ] I B AR 1) Python, ISR &
G LA ZASRA Python,  fEnI A Id 24T python3 SR BT A 45 E /Y Python JiUAS .

PRI, W E L EEMHR, R venv BN HIAIZTT H SR 12

python3 -m venv tutorial-env

WREAAE, XAFAIE cutorial-env Hk, AR EIE{L S Python ERERT, ARt AN %R SCHF
SCPERIRIASHY H SR

FESUEREEI M H SR AL B2 . venv, XA PRI 22 1% FSRAEVRAY 23 ORIFBRURK, A I 38 5 75 2 %6F
e B SR T BOMARE I — IR FR . EIRRER 1L SRS T BT SR . env MREEAE BHE SOUIE R Ao

BRI, A ATTE B .
7£ Windows |, &=47:

tutorial-env\Scripts\activate.bat

FE Unix 8¢ MacOS I, &f7:
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source tutorial-env/bin/activate

(XA B A 2 28 bash shell 455 . MR ARE H esh 5 £ish shell, 4V iZ MW ] activate.csh B
activate.fish J{i7.)

VI HESDIRSERE SO VI N 2 S 196 1, AR ARIEAE B A REIPRSSE , I B A ARE python fiy
LFTBTIR R E 2R E Python fiUA, 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 f§il{] pip ¥ A

AT AMEH —A 248 pip MIFEIT R . FHPRBIRIE . BRATEOL T pip KFA Python Package Index
<https://pypi.org> ZEEER AL, RV] PATEYR IV web ] 5525 -2 & Python Package Index.

pip AL T-fy4: Vinstall”, "uninstall”, "freeze” 254%, ({5 7F installing-index 355 L& F 525 ) pip XRY.)
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 ] AE I RO A BRI R == FURAS SR 2R 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

WRAREFHEI T2, pip SEREIC AL T Hrif KA RAI HA- 2B 0T DS BEA [ 9
WA S AIRIBOZ A, B T LAizfT pip install -—upgrade KFARPFETHR B HOFA

(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 JFER—EZE M PR AR IUERSE MR AL o
pip show fFi/nA KA E LMfFEE:

(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 E LR ASE, HigHEH pip install KA, —MEILYLE R
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 AT il 3V 0 I R e 1) — 32 44t . SR )5 F P ml A
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. F XK pip MERESRY, 72 [ installing-index $587 . 4% 5 — M H A B27E Python
WRF TR, 2% distributing-index $55 .
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cHAPTER 13

HRR?

e P T 2S00 ) Python 198 - J557 6019 Python R ARUSHO S FUA. A58 %
ZWRH TR L
AR 2 Python SURYER I —FR4r . HoAh SR :

* library-index:

N B A TN, Z T IR TA XAR R AL, DIReRBIm e A EE) 5%
Ko FRUER Python AATHUEL S AR % UPHINACHS . A Ui n] AREHRL Unix fR4E, @i HTTP 22 30
B, ASBERLEL, BT A ATIRT, S5 CGL AR, iUl A B i 2 HAME S5 . W YabniE S %
AT MSE 2 ] I NS

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

* reference-index: Python [ IEVARITE X HTEANRE . R TR d R &, (ENE S A Sr w8
FeA .

4 Python % 5:

e https://www.python.org : [ Python Wl B &ML, XRYPAKTE R Web 5 Python {3
VORI EERE . MG AR 2 KA Fi1g, R, HASHIRORA ;. Bitg nT BE bE 320k s sk,
HARB T G A

* hittps://docs.python.org : 3 1J5a] Python [ 3CRY .

« https://pypi.org: The Python Package Index, AR #WEHk A Cheese Shop', 2] T #k /H - H %l Python
BRI ZRT | AURETT IR B ARG, , VR AT AYE AR A T3 i DA (3 et REFR 3 .

* https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&—MHY4 KIS R4, HL
ARG A AR « R MEAS R M STRRICHEAE— 745 44 2 Python Cookbook (O'Reilly & Associates,
ISBN 0-596-00797-3) [#45+.

* http://www.pyvideo.org M2 IFIH P W HIAR 5 Python FH 5 AR BEHE o

* https/scipy.org : Ecientific Python 3 H A4 Jl TPk M5 TT S MR RO, AR T et AC
B, EEMAS, ARAMOREREE:, BEVLEOME, SO atrEr— R,

XfF55 Python AH 5 ) ) @M )RR A, ST AR AR BB 41 comp . 1ang. python , BB
FI R 4512 python-list@python.org. S ZLRIHEFS K2 Bl Ry, DA K Ah I — 07 F5 B 3h & 45 7
—A BRARAEANT, ) CRIBIE) 8, @UCGHRYIEE, PARCEMBTEIE. HRCR) R R T
https://mail.python.org/pipermail/ | $£%] .

! “Cheese Shop” J2 Monty Python ffj— /Ml : — (I K 5| — WA G, (FUCIS ML EEWEAhmg , T SUBB LA B2
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TER M ZH, W5 LA AT H LA (SR 5 FAQ) . % UL (L & TR Z — I L — M EI 1Y
e K5, T HFTREC K& T RS g 5 % .

#il

94 Chapter 13. #: Pk ?



cHAPTER 14

A2 2\ G FE A i P 52

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

14.1 Tab 4t Dol

TEMEREG T BRI, b AZ T AMBLER Y B BERF FIZhFTIT, DAEAERE T Tab BRI k4 B L
ERAR Python IEHIZAFR, LFIJE A RN IRIRL AR, AP string. a (FRIEA, ELRELE
A 2RI, AR AP R B IES HAN . WERIA __getattr_ ()
IHERIRRIE R — ), R AT RS TR AT . BOARCE T 25 I il Ar
FEM T HR N4 .python_history YSCHF. FE R —IK Python i REA: il IUIE], #h’E Iy i kU5 IH
CIpitR

14.2 BRiINAZ B ARG AR

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

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

FERGEAR S RUNIFR

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

’0.00I ‘

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 P EA SRR BN A 22570977 7E . N0 Python W SAT EITSEHL A A7 6 1) — L (L 1 2L S
{H. FERFRVHEALH, A2 Python AL 0.1 i — BEHXF B AR HE T RERIFT B oK, K 278 LA
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK ZHGAAE AEFEE L, ik Python i1 7R 4 AR RAREE 7 B 47 54

>>> 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]
PAE R HATAT—A, A B R R AR eval (repr(x)) == x.

7E i $1 1, Python {275 5 Fl N B repr () BESEFAA 17 A KK TR DR, B o.
10000000000000001, M Python 3.1 JF4&, Python (fERZEFRS ) PIAERENS G FEIX L E R ik
FERIF LR R 0.1

TR AP O I E R AR . B2 Python YEE LR, AN RARIIGPIOHHR. IRSTERT
A SFVRBIREAE P BT SRR S PR IR DL (BRI SEIE ST CIRAS B A i e A R

Ae BaXfPZEs).
AR A, AR e S Ay B A e M s A R 7 A R 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 S HE AL TGP 80K ! Python 37
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 .

98 Chapter 15. {F X504 A BURIFR T



http://www.lahey.com/float.htm

Python Tutorial, %1l 3.8.18

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 9 str. format () F¥EMAEHIARLE.

T T BT TR FR 5, 2 decimal bk, ZHRSEEL T A ST T AR
FER 2R HE 5 .

7B MR 2 R fractions BURERALSRE, B TE T HMEMBEAZE (F W A
REWFIRIG 13 XREREUH) «

WK R ST 7, IRBO%E— FEUEIZ S Python 1 NumPy PAJ H SciPy i H Fir ity i4
LZHEHBFNG IR . S0 <https:/scipy.org>.

Python MR 4L T —2 T H. | W DAFEARELY) #8258 — A7 S BOR B ) D B0 i #2085 Bh . filan
float.as_integer_ratio () HYESKF SEFTERN—0E0

>>> 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 () JARS AT NHER] (DA 16 SHEAL) RIFTRIF AL, FIREREL th ARIFAEARI TS H L O H
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 PR, R TEBRERA ((FETEK) B9 Python BAEKU(E, PAKS SCRAAAFIAR
XM EAE S (B4 Java A1 C99) Az i

F—NE AR THZ math. fsum () B, EF BT RDKAESBEF R R L. ©aEBUER Rz
;%ﬁﬁ?@ﬂﬁ EEREE BRI X AT MR I HL AR RS B HE ARSI B, (AR IR A S TR B RE RS 4 5 B
A GOEE R

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

False

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

15.1 Fmthsiin

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

FoR AR R (SR ASH) HHER MR (DA 2 B R KRR
P IR . 2 A4 Python (3% Perl, C. C#+. Java. Fortran DABFE LMD ) SHA
22 AR R O R SR B

N ASXEE? 1710 2 Teyh bl MBS B3R . Hal (2000 47 11 1) JLPBr A (] IEEE-754 3%
R FARERIHLAR A S LT BT R 58 F- G#8&F Python i 5Bk 14 TEEE-754  “UURGJREIRA” . 754 T
FEEF AL 53 AL, PULAERARY, T SENE 0.1 HeAf oy A J72%*N JE X RERm i e el 7>
B, Hob J ORI 53 AT RIALI R FOER

15.1. FopPhin 99



https://scipy.org

Python Tutorial, %1l 3.8.18

’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/RXASSEREM T HEHIEUE, R a5 R Ah 17 A8
=

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

fractions fll decimal B ST TR E A )

>>> 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. FmPhibin 101
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cHAPTER 16

5%

16.1 x2 H B

16.1.1 b

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 FHfERINFE ) ALARE AR, SFERBRFUIESRERL; AN FREE T EE
WAFARB . T B (e AR S B APRHER DRI 170 i 2140 1 3 A 1 DI 5 Ao i

P (GBH N Control-C 5 Delete ) A TR B BIH/R RBUHH A B I FHIRFF. TEH
Frim QA HWTG | K ) KeyboardInterrupt 54, FDAH try ifmAHE.

16.1.2 u[$i47hYy Python JHIA

£ BSD 452€ Unix £4¢ L, Python AR PAEHINAT, U shell WAL, 547U

’#]/usr/bin/env python3.5 ‘

(B AFRERS LT A PATH ) AT, IERESCPFRCEA AT . # ! AR SR RTA54 . 7E
L5 b ATUATLA Unix FERIATES R (" \n') S5, A2 LA Windows (" \r\n') f745
TR, HOSE AT # AE Python sR UK A

AT DA ] chmod iy 4 A BIA SR A AT A TR LB AR

’$ chmod +x myscript.py ‘

f£ Windows 245 F, B I HATHEL B9AEE . Python 2R AR)Y AN . py U5 python. exe ]
KK, XFEXLE Python U2 bf HAE WMIAIZAT . §REATDAR -pyw , TERXFMEILN, 2FmiE
B S 5 1

! GNU Readline 2, [ 8 1] A 22 FHL 13X AL -
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16.1.3 &2 . 583t

AR H 7 S Ad ] Python B, 4K B R ER IRHER S PAT— LEARE M &, XIEH B H. &l AiE
1 X544 PYTHONSTARTUP [{3RHEAS B 5 B N & 5 sh ey 1 SO 4 K SE . X Z5{) T Unix shell [
.profile LfE.

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 SO B T RAR.
%%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 Ehlkir

Python $2ft TN TR iR H E LB sitecustomize fl usercustomize, BWHHH T/EFMH,
HCRTE AR B P site-packages H g7 E . )5 3] Python 57 AR

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

e, BT AEX E%*ﬁﬂi*"%jﬂusercustomlze py B3I, AR NERAI . ELSE
Wi Python HY4EUSSN, FRAFERA —s IEWUESN, AT EZISA.

sitecustomize PAMIRIE 3 TAE, (Hil# BTt HEAVE B UE 45 site-packages H s 47, If4E
usercustomize ZHI#FA . HXEFIESH site B SRY.

il
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o

AR R

-
2

Al

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o A2 AL b ARPRACES AT I BRIARY Python $27RFF, AU6E: ZEbrgAaddl, BO0 - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x Ui 4% 45> Python 3.x AASHY T H., @ MENTIRAD , ik [y ARAFTARS , AL 34 oK 22 %5k Tl
BRI

2t03 AL EFEARHEE T, B 1ib2to3s At THSL A M AN Tools/scripts/2to3. L
2to3-reference ,

abstract base class -- IR AR MRIAEFFK ABC, J&Xtduck-typing AL, EHRAL T —FhiE S DR HT
FR, A T HAE I G0 hasattr () B TRMECERUISHIR (IR BEA ). ABC
FIATHELT2E, XAITFARGR B A, (HAMIAERL isinstance () Ml issubclass () Ak
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp) . 5 (78 numbers B U (FE 1o Bk ) S AZH SRS (7E import1ib.abe
B ) . ARATDAREHT abe BiboRA1E B 219 ABC,

annotation -- b7k KIKP|IRAALE . KJEM. RBUESHORMMERRE, BB LA REM.
SRS B AR AT I AN AT DT, HA AR B S Jm MR BR B AR TE 2 70 AR . 2 Bk L
M __annotations__ 4FikJEMEH.
2 Wvariable annotation . function annotation, PEP 484 F1 PEP 526, %t WINHEHH N

argument -- 5 7EVE ) BREAHME L function  (Bmethod ) WH. S84 FWifh:

o RHEF A TERREOR I P T A AR AT (B0 name=) SUFAE NS TERTTAA ** 15
JRHLAEM A 250K, 3 FI 5 AEPA TR XY complex () B Y@ T Kt 7S

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

s EE A AET RETFSHSEC MESEOTH T SHON RIS AL S8 wia
WA * Witerable RRITTRGAE A . 20IRUL, 3 F1 5 LA M P BT B SEC

complex (3, 5)
complex (* (3, 5))
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SR RRAEL L5 PREAR 6 B 1 JE iR As e A CRAELRR N 2 I, calls —5 . ARMEIETS, AR5
FRA] PR FR— S8 A A I SRS % . 1 RS i
Tz Wparameter AEFZZH , HILEH SEEE S X HIPA L PEP 362,
asynchronous context manager -- 525 | FSC8FPRZS 0L AP XF 4 il i F X __aenter_ () M
__aexit__ () FYERX; async with {50 R TIEE . B PEP 492 5] A
asynchronous generator -- 53542 K 2% iR [ {B ~asynchronous generator iterator W R, B 5 async
def & X PEEREARFALL, ANRZAHETFEAS yield b PA=E— RS WHE async for
PEA T A1
WARIEE 245 70 4 g AL, (AR RS B0 R ] GEJ2 48 o+ &
R BRI AR ARG
— N AR RO BB await KA E#H asyne for PAN async with 4],
asynchronous generator iterator -- 525 2 g5 028 asynchronous generator eRELFT IR R A .
WX S JE T asynchronous iterator, 4R __anext__ () JEy &R AN 0] SR Sk 00T
S AR R RIS B R T — yield £ibx,
A yield SIS EE, (CfEY4 R0 B TRS (1 RERAS m R try 154). 241% 5
FAEMREEREGHM __anext_ () REIWFTERFRRARUKZNS, B MEFFALE LT T .
Z: i, PEP 492 F1 PEP 525,

asynchronous iterable -- 5 B[ IXfRM R W E async for i A) o gk 6 H 09 X S b 0 B W
__aiter_ () FEREl—"Aasynchronous iterator, B PEP 492 5] A,

asynchronous iterator -- 5330S LI T _ aiter () Ml__anext_ () HIEMIXIER. _ anext_
WLAR Bl —A~awaitable 34¢ . async for LAFLR LR __anext__ () FiAFrR I A5
fixts, HFHD| % —1 StopAsyncIteration B . H 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 R GETE await FRPHEHXTER . WA coroutine B2 HA __await__ ()
IR . S0, PEP 492,

BDFL “&5{-ZZM#E" W45, HI Guido van Rossum, Python A1) .

binary file -- —3FHISCIE file object REMG RS F 7 Kb o R SCHR B R A BRI (Teb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,
TS Wiext file T REEMSIES st MR SRS,

bytes-like object -- F=Vi%I%} 4 7 ¢ bufferobjects I H §E G U C-contiguous b Xt 4. XMW H
bytes., bytearray Ml array.array ¥4, VANIFLZEE memoryview X%, F1HNF 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
ZIBI 45 bytearray PAJ bytearray [ memoryview. HABRAEER —#EHIBE T A
AIARRT G A R—RE) s X636 bytes DA bytes X4 [ memoryview,

bytecode -- ‘= {ifity Python JFAUIS 29 4mit 470, R CPython fifkiss /R Python 271 RS .
FATIA S GATAE - pyc S, XFESS IR PAT R SCFIE BE R (] DAGR 25K 5RS 28 4 13
HEARY) o XA FRNE S B TR R AT S A T WL AS i virtual machine 2. 1o RN [H
Python AL LA —E#l A, tA—EBE7EAH Python liAS 345 .
FATISIE A F 0] DATE dis By SO R R .

callback -- [ —ERSE L A U DATE AR B9 A1 209808 FH 1) 1Bl R iR £

class FHRAE FoE OSBRSS WA SR TR IR 7 e

class variable -- J8A8 & 7R AR, I HAURTESRMZ I B (MAS LR L H P IE 20 .

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 SR REAEL 3, BAE 3+4.5 1, SRR IR—3 (—4>
J2 int, —A>g float) , PHEWAEARAH R B GEAHM, A IAF5 % TypeError. WEREA
%%%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 FPPIR) MSEREE, 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 -- |- FICHPIEY TE with i) P, EdE X __enter_ () fl _exit__ () F¥&
K= HIAFARSHIN G . S0, PEP 343,

context variable -- |- F 305 —FRIEH B LR SCAT ARA AFRIPER B . XRUTFAELR R
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M Tdfdngis
HZA TR, BT  RE ARSI KRS AR TiEE:. 20 contextvars.

contiguous -- ¥E8; — NEp IR R C #4218 Forran % 5t SW0A R HELEN . F4EZ /2 C Al Fortran
LN . FE—4EB T, Frf 2 B U AE AR TP I AE S HESY SRS LR s =5 0T
TEZ 4k C-IESEA Y, 244 AR HES I B — AR5 V5 A 4% B i fe i . {H2 7E Fortran
LR NE ARG etk

coroutine -- Pt T BIRERYE— BB . IR AT AER — Rt ATFAE S — GBI AT pA
TEVFZ AR EREA L BIAKSE . EATAEE asyne def AR, 2L PEP 492,

coroutine function -- PPpFRERREL 1R [B]—coroutine ST HIREL. IMERERTET asyne def {BA]2RE X,
HA] el await. async for fl async with K@, XE4ERH PEP 492 5] A K.

CPython Python #ifiE = HHITESZI, #F python.org b % 7. "CPython” —ii] [ T b B4 I S B 5
S PLAG14n Jython B IronPython AH X jjl .

decorator -- 2E4MH%Y IR [ R — N EREUI R AL, EEMH ewrapper EVATE AR TREUS e . 20
#RE ILA F4JFE 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_ () FERNL. 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
HTRR R T . BRI A o8 O &2 B IR 2 YR FRAR Python i 5658, [RUORIX B4 2 SRR A BL AT
GIERE. . @M. . ESEASOT IS | &S

A KBTI IR TS I35 descriptors.

dictionary -- ‘y 8t — N SEPELAL, HAP T B BEA ST B A Y A . BT DLRATATHA __hash__ () A0l
__eq__ () HYERXTSR. 7E Perl 155 H#1H hash.

dictionary comprehension -- “y2lLifi: 35X Ab A>T RGBT A B0 43 JT R I R B 45 R L —
MEESY, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 BRSSP FL . Z: I, comprehensions
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () 1R EIRIXTEYEFR A
FHAE . BN TFIZE DN EISHE, XERE L FHRSER, WEESHHN A, 2
R R s L Ao BOE RS 2%, WA 1ist (dictview) . 2/ dict-views.,

docstring -- SR AR (098, BB 2 ISR — D Rb U R A7 B P . EAE RS IAT
I 2m, (HoPRERT R BIF A FIESR . sREEREE) __doc__ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- 181289 J5—FPgafE KAS , BIFAMKEERE SR SR B0k e K2R/ A I\ D, m
T EEFA SR (CRERGN T, WEREGN T, IRaEERENT.”) BT
SRR O AR E 2R, B R RS AT A R 2 SRR T R G M. Y12 AR g0 (il )
type () B isinstance () ¥ill. ((HEEH NSRRI 0] DUEE A 46 508 % fERAb S, ) SR
i hasattr () KB EEAFP JRft.

EAFP KGR ICRIFRTER D) TESCHES . X Fh Python # F AU 2 B RS 2 M5 E T 75 1 Bt sl S A7
T, e E A RIS . DXFR S P KUAS 1 st @ Kz try Al except iB4]. T
AT 2 BT LBYL WA, 35 0T C FiF 2 HAhig & .

expression -- kX T PUK HEAMERTEERIC. a5, —NFERAG R RB RGN mE. 4
R BT EEASEREOR LR, EARAH SR ME. S HMES AR, IFE
A G S AR R RR . EA R HER B statement , BN while, WREWEJE TiE4]
[IE|= 525

extension module -- JJEE DA C 5 C++ i S AUFE, f ] Python ) C API K 51E 540 DA AR
AT A2 H

f-string -- f-F4Fp VA £ B0 F BIR I EAT R I EE R e B AR S AR R T
{HIY RIS . 2. PEP 498,

file object -- SCPEXF S X} AR LT 7] S APT DAMHF T2 HEIXN S (A read () 3 write () iXAE
) o ARIEHATE T XEAFE, SCERTG ] DAL B BLSE G #50F, X HA 2R AU 6, a2 Xt
Eiﬂ?‘%é’ﬂi)‘il‘tﬂ (BlanbriEs A/t . WA IX . BT, SE%%). SUENSRMpRRh
;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 -- SCPFHRIRF G file object {[H] SLin] .

finder -- Ry —Fh 22l AR T AL loader IXTS

M Python 3.3 2 fFAE PP ALAY A R 8% T3k 12 & 4% il A sys.meta_path fififfl, PAKpath eniry
finders Bl & sys .path_hooks ffiff].

LT 5 0 PEP 302, PEP 420 1 PEP 451,

floor division -- [ FICIEBRIL [N 8 A BB BB BA BRI . ) N HCRBRARIZFAT2 // o B
an, k1L /7 A WTHESERE 2, TS 2@ S A EIERRTAR ] 2. 75 o HER (-11)
// 4 2R -3 FIRkGE -2.75 @ TR ARGBIEER . L PEP 238 .

function -- FREL T DAV I35 3R ]SS AMEL — 25 4] o i8] DA AL ABASE 2> 240 HFAE R BUA I T
i . 59 Wparameter, method 1 function 277,

function annotation -- FEchr: B EX B EE 280K [l {E i annotation .
PREFRYE I T £ 2042 7« FInpA T B Z A int SEOFHIER A4 int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

BRI E B I AR L function —77
5% variable annotation 1 PEP 484 %} W I GEHEIA .
__future__ —Fp i, FIRART DR R B S M AR AN AR B S R

WL FA __future  BEIBIFRFHARASERAE, VAT 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 -- L3[Rl FEHOR TR AT A A5 RIS #E . Python &340 5 | AR —A R ke
WANFTREAEER | B PR ER 3 RS R A TR I g o WTRAET T oo Aok fs il 3% [ i 8%
generator -- ZERREY R[] Ngenerator iterator AL, BB RARARGEE R, AHESHET HAHE yield
FERAPAE = E — R VAL for-TEFRAE H B2l next () BRELZE—IRHL.
W R TE A AR, EAEREEE S T T RE 248 AR B E R E . WERFEF LSS L, iF
it FH AR ARE G
generator iterator -- 2l K ESERES generator BB A EIINT A .
BAS yield SIGHFEHSFAEIE, CELHIA BRI TRS (BFE R B AR ry 1547]) . M4i% £
A 2SR BT, B NETFA B RS AT (X5 R IR T e 3 8 eR 4 22 5RO ) -
generator expression -- /B RIE R IR B —MERINFRIEX . EHEREMBGE IR EHHH E X
T— AR W for £A], PAS—DWHEN 1 F4). PURE RIS HINEREAE L
—ZRS{H:

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

generic function -- {Z W& Sy A [ ) 28 2 S B (] 45 1 14 22 A R 00T AL B e 8. 38 D I 2 o 9 2
SRR A R R B VR AN S B

YWiE 2 Wsingle dispatch RiEFESH . functools.singledispatch () #EMigsA K& PEP 443,
GIL Z:W.global interpreter lock .

global interpreter lock -- 2 Sy REST BT CPython fRRERR T R B —FOHLA], B W PR [A]— i 2 A — A2
RELEANAT Python byrecode, MALHITE T B EXT SRR ((14E dict SGEHEBNERA) HMIF LU
ka2 4x i T CPython SEBH. 2 BE MIRE R I B (S AR A 2 RIS AT BT 68, AR DU
PETAEZ AL PRES BT

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

Bl (PAREAS AR R Bl i)« B iR MRS MR, Fhixss
PP 10 FA AL PR AR O T RO PEBE o (5 ve R Ak BB ) i iR B AR AR S A %, AT
MEDAZEF .

hash-based pyc -- A& W37y i) pyc X5 IS U5 SO 4 e i (BT A S5 S 08 e g T A A ROvE i 7249 %
ZAF M. 2L pyc-invalidation.

hashable -- W[y — /N3 G2 e A (B R AE LR dy U N R B, il e A (BEfREEA
__hash__ () Jiik), FFAIDARFAMXS RIEFT I (ETRERA _ea O JiE). AIIGAXIGR AL
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

KL Python H AT AL P EXT QAR T A ¥ AIARA gy (BIAns)Rer i) FEORW A A
A gy (BIANTCLLAN frozenset) A4 EATIRTTR Y AT Wa A IR A2 TG A1 . 1P U2 <L
XRBINR AT ENTE BN — @& A HE (RS A C ), BRI ) A e 5
TEMNH id0) .

IDLE Python {J IDE, “£18JF K524 BB HIFEC4HE . J& Python ARt K AT At B B A G 25 A1
SRR SR R

immutable -- AREXF R BAFEE RIS . AN ROFERT . FAERATCH. AR RAGER
A s ARABAAEAE—ARFRY R, T ARIEFTRXTR . EATER 28 RS A (R Ly e
TR, Bl e i 6
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import path -- S AW HZAME (B4 248 ) AR, SPREBpath based finder KA,
SFAH. EFAR, A EVREFKH sys.path, (XK ERUEATEER A FHEH
__path__ J@fk.

importing -- ‘$ A 4— M) Python AU AES 75— S A4 Python URS B 6 AL 7
importer -- A ZY AR MBRIPIRT G WXTRIEET finder g T loader

interactive -- 22 . Python i — N HAMRREAT, RIRAT DATERRRESS S /77 ot ATE ARk, SERp
PATHERELGIR . AFAWS LR python fiyd (W] DAEARI TS HLIF 46 35 B b e A0
PSRBT ) o FER LU B R BB A S i IR X A O NSRRI (FICA M help (x) ).

interpreted -- figFE%! Python —RMREALET, SZMMARHIFALET, SR I DO h T3y
b G e A T 2 AT TSR] o T R WR G YR SO T DA LR AT T A b 2 A 38 T AT SO i
Ao R INE T 0w B A R AE A RO AR R, HR AR TR g, &

Dinteractive,
L

interpreter shutdown -- fRREZTCPH 244 ZOR AT, Python MERERR-RAUE A —MEIRIZTTI BT 12 2B
BOTA M RCEIR, BIAELRAIAS T BN TG S5 . BEIE R Z WM A DI S o XA
S8 ST ER s 5 L R A ARG AT . R PR BET IS T RE I8 B A5 Fh s, P HT K
B PHRC AR R (F R B R L 45 ) -

fRREAR S SR I ERE A __main_ BUHREHRIE TIIA C 58 AT -

iterable - WIGRAIR AEGH IR P R BUTRORE S, I AM G0 B) T ELIEFFAFERI S (BT 14 st
str Al tuple) DARHESEARFFURABIAN dict, A % MURGE T _iter_ () Jiks2sis
T2 ENE __getitem () HEMAERE B E XA

AR T for PEFRLA K2 HAb T Z—DFFIRHTT (2ip O L map () ...)o 24— ]
BRXRIEASHAA RN ERE iter O B, BLRIEHZXIREEN . XFE QSN TXME
AR — MR . M ARE A S, AREEAF LR iter () B33 H CAPEARS
for WA MR A S AL BIARLEIRAE, B — IR B R fiy 44 248 1 HDORTETE R R R AF R S . &

Witerator, sequence VA Jtgenerator,

iterator - JXIRAF HORFR —HEAREIRMIAT S . ERIAERRN _next__ () ik (BURHEHEN
EREL next () FFERIEFR A, 24384 Bei ] FIRR5] % stopIteration Spi. FiX
IR PR RE I SRR, QRSB __next_ () IIEHASHRIRG|K StopIteration
Fa . EHARLAUEAT __iter_ () JPVAMPRIRENZIEACAR R A &, NIk A e 5 g alik
G, AT T HAD R GE R & . — D REMHIINSIRLE 22 R EL AN
Wi ARS . AR (I List) TEMRRRRIIHAAA iter () BREEGRTE for IR B
K7 ASHTIE AR . WERAE AR B0 R RS U 28 AR I 2 3R o] A 2 i 18 A A P e R (]
—IERENR, ARG DR

W25 B £ typeiter,

key function -- SR §H bR B PR B pR 40, 2 REE IR ] H T HE 7 lCHR LAY (B R0 PR X 5. i,
locale.strxfrm () A A MFEHFE KIRHET 20 E R HER i -

Python 7 7 2 TR AR Su v 1 68 sk B3Ok 2 il oo R HROZ 843 4107 20 H A dE min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby () .

AN MERECE 2. B, str.lower () AW AMEZBS R/ NG HEF R RS 5
Ab, BRI E L 1ambda FEARRkAE:, Bl lambda r: (r[0], r[2]). i~ operator
R T =AM R 2% attrgetter (). itemgetter () flmethodcaller (). IHEEH
TR — 5 DASRELBI 2 0 (50 FH B R 25 R B

keyword argument -- Yt 28 2 Wargument .

lambda i — A~ fexpression F UK AL NIRRT, RIS SAERHIIORE . 472 lambda R 40 F)7%

5 lambda [parameters]: expression

LBYL “Jofif JaBbiR” WSS . X AR 4 5 AUk S AESEA TR ] stk 2wl s A i fe 411
BERAE S EAFP J5 2AG O L, HoRp R KRN 1 184,
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2L, LBYL X&S8 “&F” Al “BREK” Z A4 A& Mse g ). filan, PAT AR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
IR T key T B . X ] STRTIE AN sl i EAFP Jy Ok fg b

list Python P & [)—Fsequence. BSR4 RHNFR, (HHE AT HA s 5 gl m dEsd 829126, AT
TCER BRI 24 O(1).

list comprehension - FIFEHME S 43— 91 1 4 o B 4 7632 4 1 45 91 e — VS
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 AL

loader -- MIERZY ATTMBBIRIXT Z . BUHE X4 Lload_module () W . MNERE T H—
Afinder I3[0, PRSI PEP 302, X} T-abstract base class i]Z: |, importlib.abc.Loader,

magic method -- AR Jjid: special method W)AEIE =R XA

mapping -- W5 —Ff SR R B A FIF 9B T Mapping B{ MutableMapping fifi 42 5 3 v it # &
HHERIERIT R, B2 T AFE dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCEEFEEEIREY sys.meta_path B R IR B i) finder. JCES R 25 Spath entry
finders FEHE RPABFF AR

{EE importlib.abc.MetaPathFinder [ GBI ETITSLIAI T

metaclass -- jLJ& —Fp I TEIEEMZE. K LEETHEYL . RFEMMMERY|R, TR MTHEZ Lid=A
SHOF RIS . K7 T D R0 A S R ARt — B SEEL. Python PR Z ALLET
AIPARIEE B oo KERs I FOKEATR ZEATH, ES TR I, Jon] S A i o
IR % . EACHEMA TICREETIN HE . It e gaid. SSaasl, Lk
HAVF 24T 55
2% I, metaclasses.

method -- Jj ik TEFNERE LATeREL . WERAE AL LB — A BRI, 5 ke 2 SRS B 4
Ve N HEE—A argument GRHE 4N self). S W function Fnested scope,

method resolution order -- Ji LSBT 7 VA MR T 52 70 2 4R 0 A 8 R TR B i Y e IS U
T AA Python 2.3 J5 iy THREE 2.3 BUE Python T i AR S BVE I .

module 61 % 2 Python fURS)—FELAUNfr. A BEU LA e O 4425161, 763445 Python X4
BESKTS iimporing B/ Python .
5 Wpackage.

module spec -- BiJu bl — A ap 2 25w, HPhaE Tk X FAEE. & importlib.
machinery.ModuleSpec [SLH.

MRO = Lmethod resolution order ,
mutable -- RIAEX} 4 WASXF RO DAFEH: 1d () PRERREDE SO N MO HEUE . 53152 Wimmutable .

named tuple -- L #54] Rif “HA 04" W TAEMA0K B Oed, I BRI TRG oG ae i 4
PRIBYEARDT BB . ARSI B SIA w] e A H AR

AR ERI R T A4 T4, 935 time . localtime () flos.stat () BB, 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

Fe B4 e R EIEE (B0 FIREIB ) o teAh, B A L E X tuple 4k
I E XA RFB 7 AR, XFERRT AT TS, si& M T KA collections.
namedtuple () A, J5—F R SEMN-—LF T4 SN B H 4% T4 A AR AN 7 1

111


https://www.python.org/dev/peps/pep-0302
https://www.python.org/download/releases/2.3/mro/

Python Tutorial, %1l 3.8.18

namespace -- iy 4245 [1] iy 4 2 [AR S B IA T . 2 SEA TS 2 RFNER , AP iRE
A asa] (FETHEZ W)« fin s 23 (B L B 1k 24 i 28 ok SRtk . 54N, P4l builtins. open
5 os.open () A4 H W4 2SR K5y g 2 6] 3038 1 A IR S S BROIR A R 2Ok 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 4242 M{L PEP 420 ir5| A f—M {0 FVE R A8 package , 1y 45 25 [ A0 A]
AR SRR, HAlid I X Sregular package ARl M EATRA __init__.py U,

FHAIZ Wmodule ,

nested scope -- ﬁ%ﬁffﬂi‘& TE—E SCGEENE | ARG ). BN, 7659 —EREZ WE R T 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 -- FiAF X T H i 9 T A B2 R B IHFRIE. 78 5550 Python it 4
H, A H KR @?ﬁ}ﬂ Python 3417 88 RIS 451, B0 __slots_ . IR, HRAEJE M.
__getattribute_ (). BHEMESHESE.

object -- X4 AT HAG RS ( Pl ) PAKTIE XAT R (i) M. object 2 AT new-style class
s U2 A

{0, —Fh Al 40 & PR E B8 ) #2401 Python module, MFEAR UL, A _ path_ JEMEW
Python #&Ht .,

Y52 W regular package Fnamespace package.

parameter -- JE£ funcrion (B)77E) @& PSR, B E MBI AEEZ 10— A argument  (B7EHE
PR, 24 %) . AHMES:

* positional-or-keyword : (i BB IR T, H#HE—NATDMERN 1L F A3 AN DA X 525 S
EAES . X REOARIES LI, BIAITRIRI) foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {USROZE, F5E—HAEEWL A EEARNSE. WROETES L@ TE R BUE
MBS FRPENZIGEE A / FRPRESL, BN posonlyl Fl posonly2:

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

o keyword-only: {UFRICHETF, FgaE— " HABE T XA AN SE, UREBFIES @S
PRECE LIS AN F P& AT AN B S ETEZ N A EES 2 ii—1 * ke X,
BIANT T kw_onlyl £ kw_only2:

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

* var-positional: WS E, 5 AT AR BE I — MERBCR AL E S B R TA (TEHA
WSO EZNESHZIE). EMESEESTERSAFRHIINE * kE X, BT args:

’def func(*args, **kwargs): ... ‘

* var-keyword: WZZ KGR, $55E A MR IUE R AR B R TSR (e HAE S E 2 m X
BYSHLIG). RFES Tl S AETINER ** RE S, BIAERER kwargs.

e nl DA 45 R PTEMIAE S AL, th ] DA R e T e SR e BRI

W5 Wargument RKEFRFH . SRS ESHX B HHIE ILE S, inspect .Parameter 2¢, function
“35 L J% PEP 362.

path entry -- Y42 A 1 import path W R— NEAJALE, SWipath based finder [ B FHTE T AN,

path entry finder -- JRIEA D AAREY T — 0]V XT % H sys.path_hooks (Ripath entry hook) i |nl
W finder , BEFRXT G REIH 1 path entry 2 g AR o

iE &% importlib.abc.PathEntryFinder PA TR A LB IR ZS I SE I STV
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path entry hook -- J&AE A V81 —Fpal P8 XTS5, 6 R0 Qe & 3R e parh entry W BLH 1 500 fiE
(i [f] sys.path_hook ¥ FER[E]—" path entry finder.

path based finder -- 3£ T IRAERGAL RS EROAR—Fh U382 & 3855, AIFE— A import paih WP FRAR L,

path-like object -- BEFERX R RE N UHREHR AR BAELXI R N RREEN str
B bytes XE, B[ PAE—NEH T os.PathLike PPN HE . — 1L FH os.PathLike
X ZLEE T os. fspath () RN str 80H bytes KR RGEIEE; os.
fsdecode () fll os.fsencode () FIH 5 EHILRIRAS str 8¢ bytes FEBIPLEE. HATHR 2
i PEP 519 5| A,

PEP “Python ¥R 1" WIS A5 . — > PEP g2 rBeit SCr, FIoK [ Python 1 IKERAE S, oiifil
PR~ Python [ 4RI M Hlt BE B3R HE . PEP [ 24 B AHORS f  52 AR RS BT SR SR 1) T 33
N
PEP MM R4 SRR s WA XU 1) RS A5 DA B e A Python FIBET U5
'S SCRI EIEDLE] . PEP IAEE A SRR I ITRE SR, RS R B ARIC A SR

%10, PEP 1,

portion - {4y 4R 25 (B AR A H SR N SCHEE S (AT REAEICT —A> zip SCE) . Bk X
i, PEP 420,

positional argument -- i & 54 % Wargument .,

provisional API -- #75¢ API 5 AP 23545 A7 B HERTEARIHE 2 (1) 1) J e M ORAIEZ A . Sz 11
IR DA N S A BORUUE , (HHBEHGRC R &, SnT BB O I 8 1 8 A 2
T T IAT I EARA S (L RAFEBRRIED) . WA EOF A LM IT - (UfE APT g
N R TEH ™ H BE A PR B B R B A 0] BE 23 ik B
BIEE 2 X APLRUL, 15 NI E Bl SR mfd 587 — A A B i A
FR LR e el B —Fh ] S A AR T %
IXFP AL TR AR SRV AR PERP AN IE, N 2= TR0 R KA BT BB B IR . T4 I PEP
411,

provisional package -- 5 {0 Z: Wlprovisional API,

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

Pythonic $&— /> 1% 5 — By At S S 855845 T Python 153 i35 9 KA AN 24, T AS 2 ) HfiE =
T AOAE & Sk SE A . BT, Python Y8 ) KU S2 8 ] £or 1B IBFR 34 J— > n] A%t 4
HIFTA ICE . 2 HAMIE S A XA Z5H, R A 2GR Python il A A If & 3% ] — BT
B

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

TR I A B 575 B Pythonic (77 4k X FERY:

for piece in food:
print (piece)

qualified name -- g #88 — DMPASUS RO AFR,  WoR MBI 4 J5 1 3 iz e SO SEAS 26
PREREC VR “BEARY, M OE LWL PEP 3155, X T 2RI E 2, BRE AR SX SR 24 F5—
2

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

>>> C.__qualname_
) C ]

(N gkze)
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(8L 7))
>>> C.D.__qgualname___
'C.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% X EX L5 HIOEGE . 24— DR P5] HIHEE AR, e B 53
BRI . 51T Python AR SR ULEE AW LAY, HE RCPython SEIR—A~X4ITE . sys
WHE LT —A> getrefcount () BEEL, B 51 vV F B R MIBR @ X4 /5 | AL

regular package -- WAL £S5 A Wpackage, BIIMLEH —A __init__ .py XM H .
%2 Wnamespace package.

_slots__ —FEFEIE AR, il TEFE W SO R A SR GO RS RS Bl P B AT A . AR
BIARGAT, (BB AR, SRl AR DRCE OL TR, BIAIRAE A7 10 I A
Fe, HHH AP ERKELS).

sequence —ffiiterable, YL _ getitem () BpFkJr R I ER S TR RW TR, It
EXLT— A REFHIKER) __len_ () Fik. WERTHIZEAA 1list, str, tuple flbytes.,
W R dict % _ getitem () fl__len_ (), HEHIIHEFGMmMIERE, HAE
B R e AT B ) immutable G AEFEEL

collections.abc.Sequence MR REEN T —ITEEEWELD, BYff __getitem__ ()
len_ () ZANNIBINT count (), index (), __contains__ () fl __reversed_ (). SCH

ULy TR P AT LA register () SREaHIEN .

set comprehension -- H5HiEFX ALBE— AT E A G b BT A SRR/ U R H IR ISR R A —Fh RS
5k, results = {c for c in 'abracadabra' if c not in 'abc'} RHELFFEREE
& {'r', 'd'}. &} comprehensions.

single dispatch -- ¥i5pk —Fhgeneric function 73JRIL, HLHE BT A SR BOREREN -

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

special method -- ¥§5% i1 —F i Python Fa =R I 7, R X HEAS S B BA T4 o BV 191 an A8 i <5
. XFHVERZTRRIE BECAN T RIZ. Bk vARISCRY 2 specialnames

statement -- {4y 1B EREF R (— AU “H) LSRN . —ARIEAT AT AR Dexpression B FANY
A REEFIIGER, Bl if, while B§ for,

text encoding -- SCACZRIGAE X, I T Unicode T4 E8 il o235 BB I 4 i 2%

text file -- SOKSCPF —FHBERS S str X G file object s T8 H — A SCA SO 5 b i 1 o) — T8I ) 777
K B Ak Bllext encoding. SUAR SRR BT 4H ASCAKE (rev 8 1w ) FTIFRISCHE.

sys.stdin. sys.stdout VA io.StringIO HSEMI.
TS Fbinary file T fREEVS IS F 5 A3t 2 XX S .

triple-quoted string -- = 5|'5 fFl 1 RAW SAELNE S (7)) ERES () WERFE. BIEY
e L SRS H I SRR A AR R, HEG2Z2MMHL. BN iREFA R N
PR S FRE SR 5, I BT DS 2 A 71 O 0 F AT, FE 'S SO AP e R 1 4
M.

type AP E—> Python X[ J& THH2 M2 AXTREREAG —Fh2EAL. BUHHEXT R, AT PATSR
B _class__ J@M:, Uit type (ob)) IR
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type alias -- R4, —NRAUAG R S, B 2B 2R AURE 454 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[Tuplelint, 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 L typing fll PEP 484, H oAyt Lo R LR fil 4 .
type hint -- JRIEfE annotarion AR FJEIE . BRETE S BOR M 1 E UG 2L

HAEMRT T, Python RERELE, ILH AT AHEAS S AMT T AARIE T , I 7T by IDE 5250
OB 4 T

SRR KB R B R A typing. get_type_hints () KM, {HEHAE
BT A,

ZIL typing fll PEP 484, H A Xt eI RERYTEAR 4 o

universal newlines -- jli HI##t47 — M SO 2, KA R BT RS8R AN T4 AR - Unix 17
S5RZ5E " \n' . Windows [ ' \r\n"' PLIIHA Macintosh [ 27 '\x'. £ PEP 278 il PEP
3116 fl bytes.splitlines () THEHEZ HEVH.

variable annotation -- bR AR E B IS B M annotation.,
AR AR B RSB PR, A AT Bk R A

class C:
field: 'annotation'

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

count: int = 0
AR B BRI VE YR B RN AR W, annassign — 7
%% function annotation, PEP 484 1 PEP 526, H 3} LT EEA R4k

virtual environment -- MESIRBE — Bl R A VMR B RISATINERET,  FLiF Python [ R AR A5 245
FIITE Python 73 K AL A2 THF] 7] — R 58 izATHY HAD Python B HIARF 19T .

FHZL venv,

virtual machine -- JEIHL — & 56 WAL AF 2 T E AL, Python KA AT $HAT S5 g 1354 T A5 B
H)bytecode.

Zen of Python -- Python Z#fi 51|} Python ¥ Ay RN 53724, A B TH#S 4 X fiE S . &F A
WA ATTERZ B R AT i A”import this”,
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SCREERA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

RSN :
* Fred L. Drake, Jr., J5iffy Python SUR T HAEZ Q5% , ARZSURZ AR
e Docutils N H , %W HZ*& T reStructuredText & Docutils &4 ;
e Fredrik Lundh {35 H Alternative Python Reference, Sphinx M H153| TR Z AN H) S T

B.1 Python SCHSI¥) viiik &

AARZ X} Python 157, Python 5 Al Python SUHAT TRk, [ Python JRACAS B Afi) Misc/ACKS 3¢
PFAIH T3 Tk -

it i Python IR ¥k AFNTTHK, Python Ay 7 A i € i OB ——HHAHMRAT!
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appeENDIX C

g S AR F R IR
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Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
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Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

KARA | EA AEfy R GPL %7
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2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI 7,5
2.1 2.0+1.6.1 | 2001 PSF 5
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRINsKLAILAl 5 AL Python 5k Mz 1

Python AT SCRS ) V7 RT R AR PSF 38 #T 12 703

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

H2e0 &7 Python FRAR @ BT AR VIR . XEEVFal S S5 MVFI]Z TR —FFH . A Kk
VFATHYAS S8 BB A5 S B T4k b 0475 7T 575 35

C.2.1 I J- PYTHON 3.8.18 Ity PSF ¥ n] [lpi%

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

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

3.8.18 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 3.8.18 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 3.8.18 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 3.8.18 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
3.8.18.

4. PSF is making Python 3.8.18 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 3.8.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.18
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.18, 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 3.8.18, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 Ji] - PYTHON 2.0 1} BEOPEN.COM - wv] bpiX
BEOPEN PYTHON FFJi4 A M3 &5 1 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 JII'T- PYTHON 1.6.1 [¥] CNRI ¥ v Bpi)l

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

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

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

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

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

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

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

(N oiaRs:)
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sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 J}] - PYTHON 0.9.0 £ 1.2 /j CWI ¥ n[ B

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 3.8.18 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 W B ARG P nl 150

A58 Python Z A7 SR I 50 =7 FPFRVF TIOR8, %0 B AN se B 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 "~ 2 /)
1. AR 2RI eI (F)

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN 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)

C.3.2 £y

socket #H{# [l getaddrinfo () il getnameinfo () EREL, XLEREFE IS WIDE Wi H  (http:
/Iwww.wide.ad.jp/) R EESE SC R,

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright

(FgkzE)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

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

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

C.3.3 &tk riiss

asynchat fll asyncore fHE & A 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 &8

http.cookies FizRal4 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 Piritaks

trace BHALE 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 45 UUdecode pfi%

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 it #E i

xmlrpc.client fEHEE DA FHEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

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

C.3.8 test_epoll

test_epoll MR F AT AEI:

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 BERIKT kqueue [ AL AR FHEIH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

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

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

C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
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 #il dtoa

Python/dtoa.c XML T CIEF MY dtoa Fil strtod pREL, HIT-KF C 1B F WP BRI FAF R 1 TG
iy David M. Gay 19 [q) 4% SCEFIRAETNSE, %0424 5 m] M http://www.netlib.org/fp/ F#%. 2009 4F 3 H 16 H
For 2R 3 1 J 1 SO B AR BSOBCRIA W] 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

WARBAERG WA, W hashlib, posix, ssl, crypt Bl ] OpenSSL ke mibEfg. Bboh, EHT
Python [1Y) Windows Fl Mac OS X 424 #%2 )7 1] AE {U3% OpenSSL FER#5 D1, B AYE AL A i T OpenSSL
AER S DL

LICENSE ISSUES

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

OpenSSL License

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

*

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

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

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

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

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

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

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

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

Original SSLeay License

* % ok X % ok %

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

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

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

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

the code are not to be removed.

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

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

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

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

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

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

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

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

[including the GNU Public Licence.]
/

L I S S A N e S S S S N S R S N S N S S N S N S S S T SR T S S T IS S S T S ST N S N T S S

C.3. WorkBkAFIIVE nT £508 i 131




Python Tutorial, %1l 3.8.18

C.3.13 expat

BRIEBEN ——with-system—expat BB THE, T pyexpat AR M5 expat YR DG

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 JAHE DM T

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

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

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

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

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

(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 FEHERE F A4S libmpdec JE H#2
DUAS R

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 i £ 14

test f (lib/test/xmltestdata/c14n-20/) H1f{) C14N2.0 X E 2k 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 1S” 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 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

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

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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file object —— IUFX}4, 108
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