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MR ThEE . BRI FR R AR
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MRS T, ST 945 (Python B0y “8§i™) K ¥ BBC 47 “Monty Python &7 Shtklal”
M5 AT AT S04 Monty Python K FFBLSE A FLRETIARY S fETny |

SUEHTL 223F Python BRERAGA T, SLSEVRA TR 15 T . BRI R ORI , A
BRI IE, i Python ARFERETH BER.

FET 0, SUPROE T RRERRA Tk . TR NIRRT uURE o T, R0 0
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SRS A B R B4 Python H 2 HRLE PRI, THARIAEIIIRER . AT
B, SRR, BT —SemaE , IR, P Xk,
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CHAPTER 2

{5 A Python fE#¥&8

2.1 RS

Python fEREZSHE (8 F M Las FiE 20358 /usr/local /bin/python3.9; ¥ /usr/local/bin
TAAREY Unix 20418 2R #4250 AT DAE o A DL R i 2R )a 3l e :

’python3.9

REIBAT T o SRR AR LS H Sk, B AR SRt T BEAE IRy s W7 DA ) 44k B 311 Python kK
g BERPRGEPR . (bl /usr/local/python 2 B FH 451886 42)
1E Windows #L#§_ 2447 M Microsoft Store 223 Python 2 Ji5, python3.9 iy al i, WBRZEEE T
py.exe JBENEE, VREFATPAGEH py 64 15517 setting-envvars | 53] Python fit) HiAth 75 =8
TEFHRFF P A SR FAF (7F Unix REEH /2 Control-D, Windows RGHI /& Control-2) iR
AR TR LR HOIRESH 0. WX FEARE H, RIEFPAEX 4Bt quit ().
TR AT g RETE SC R GNU Readline R RS P WA FEAC B G487 B AR rh 455 . Al
Fe S SR T O U SR TE B IR H B Python $2 /R FFHTHI A Control-P. WIRWTE| “If” R,
LU TR IR TGS Z X m Ao i8I & T RIIEEBEMIN . WRA 2B B A, B
R T P, USRI AR B8 AR RSB A A FAT I BR AT
fRREASIZA T BT 58 Unix 470 E—nifERA tty 585 LI, B REs BRI A T i 2
VRS S 250, 8 A A SR 2 I BARER A TG, Bl S BOR AT SC R Y e A o
B—MEfERA 2 python —¢ command [arg] ..., H command B4 BB ATINTE S,
AR 4TI —c . T Python RS A 28 2008 X L >R Ui LU BCEFIR IV 245, Il H I 0 N AR
AL command FEHE K .
f5 4 Python FHe L n] DAVE A BIASE . nl DUXAERI A0 python —-m module [arg] ..., X&HAT
module FIJESCH, SRIRARTEM TR ES £ T —F.
TEBATIA B, A5 BT et & 75 BAE B T Ia HE AR EAR . X FIHEAE SCAS 80T, I bk mi -1 5t
APAT .
KT A PAFTEEN, 1§25 % using-on-general .

U1 Unix 24¢, Python 3.x fRRASERIA 22258 5 IOV T SCPEFH AN IR python, SXEEA AN -5[R B4 1) Python 2.x #fiZe,

EUT, £ 145T 5
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21.1 EASH

WERFTREMITG, RS I Im 1TS 8, BN ERF R RIEN sys B argy B &g T, fTdr
4 import sys RA]PAE AR MRS XA RDWH—DICEK; AREH %4 E
AL, sys.argv 0] SLENEFAE . WRGEMMALZ - GFRFHERA), 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 AR
sys.argv P Bk A EE

212 FHER

1EL 3 (tty) BAGFIATIRA R, ARG BT K ZAEX (interactive mode) . TEXFPELA
ERER 2RFH (primary prompt) , FEREIAN T 5484, @HN=AKRTS (>>>) FoK; EZMA
FTRImHEE, B Bm ARRFH, BOAR=AA (L. ). BEAMRESGR, ERERRIGIEE . AR
B AR, SRR B R A

$ python3.9

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

[GCC 4.8.2] on linux

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

IR R EAEELE M Z AT A i, PAif RBil:

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

Be careful not to fall off!

ARLERAEZNE, WSH LR,

2.2 fRREESRAIETTIME

2.2.1 B RDE

BROAKELL T, Python JES LI LA UTE-8 4fith )y sUAL B . Ak fdmfd 7y s Crfr,  tHA B R HOE = 107470
A ATV T P AR R T A B R 50 AR DA SR — RV AR P o U B ML ASCIL 45/ h
AR B PR AR T AR AT RS A ) AR AR %0 ST I 2 o BB R IX ST AT, AR A AL T BE IR
5 UTF-8 4, 1] HASZF {8 BE SCRAT IR SCHEH BT FAF I 50K

WERAGE AR TS, BRSO A i, SCPFRY % — 4755 R R R RE . TR N R -

’# —-*— coding: encoding —*-

FHrr encoding W] PASZ Python 4 F & —Fh codecs.,
Foan, ZEFSEAEH Windows-1252 4, ARAG IS SCHF2E5 A :

’# -*— coding: cpl252 —*-

|

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

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

6 S10W 145 Chapter 2. {§f Python fZ%%3%
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CHAPTER 3

Python BYFEIER /48

NI BT, B PR 0> 5. BHBE SRR A GURRE IX e T, SRR
PR IUG , ARDATESE AT G BT i — MR ACARRFTIT S AR AT 2 AR i i o TERE
B AT R R B MR BB R A — S BT IR HPRETR Z AT 21

AT RO TR S TR, SR M ar S AT . Python WIS # JFk, HFH—H
FEAREIZSCAATE AN 1k R R] DA B AT Sk B R 2 A AMUIS A 50, (HRRANRE I BAE 74T
ARpE PATE PSRRI T . BUMEREZ MR BG4 Python flRE, FT ATEE AKX L4
BT, R AT AR B -

JLAl

# 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 {47t B2 EH

IEFRAT 25— LR HL Y Python iy %o JEBIRES . SR B R AERAT, >>> (XIVRIEAR T 2 ).

3.1.1 H=

BRI G — AR B R DEER A N ERAXRFELSEFHER. HEWEER
Hig: BEA+. - ./ WHEMEM ST ES —FE (Fin Pascal 80 CIEF ) 55 () Hkn
4. Eban:

>>> 2 + 2
4
>>> 50 - 5*6

20

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

5.0

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

13T, £ 145 7
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B (2, 4. 20) BIRALE int, A/PMIGRHY (FLAN5.0. 1.6) MIRALE float. FERXNT
WG R FA T2 B I 2 i e e
BRI (/) R IR 1 B AL IR B floor division F3E)— N HERREE R (2 NGRS AT DARE
/7 BEAF AR AR, ATARE %

>>> 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

fE Python Ht, WIPAMEH] ** BB AR T HA !

>>> 5 ** 2 # 5 squared

25

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

59 ) TS MERRE. ASTE TN D EIR AT Z AR S LGRS R

>>> width = 20

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

R AR E X CRIED , IR B I & i R s iR

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

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

Python 7 SEU S8 B S R 8 Z AR AR ALE A ST AT BRI i S
>>> 4 * 3.75 - 1
14.0

FERHMEATT, E—RITHNH R A PIRME A2 o XA S /RIE Python [ FFE ST 5@,
REET I AR AT B, HLA:

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

XA A A e R, A2 B B AR (H—— RS 8 — N RrE 4 T R S i A

AR, BB NN AL

T int il float, Python 437 FrHEMMZEAIAY%T:, Hll Decimal B3 Fraction, Python tH &%}
SR SRR, EHES 5 80 0 8T AR BEEG (D 3+575 ).

Vg xx - AR SES, FTRA -3% %2 SR - (3%+2) , BILZERIE - 9. 9 T MR AN BABFISE R 9, /RTT LA
EXANHTF (=3) **2.

8 14T 145 Chapter 3. Python ByIEERANE
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3.1.2 S

B TH7, Python AT DMRVETF AR . FAIEHAZ ML, WA H#G1S (- ), WG (e
") HERTASRAF R RRAOZE R . RORHEL \ WA SR EE X

>>> '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.'

ER AR, BTSN SNBSS, R TAFS BN BORAR S L. BRI A R
KEBMAN—RE BMEPTNAE SRS, EMA AR AMFER . R A RS ed
MEIS, EFAFRIMFIG SR ER, BRG] . print () RASEMTEEYEE R, /)
W2 PAEG S, I AT 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.

WARARAF BRI E T\ WP SOSEIRTAT, nTRABN a4 %073, FES S HIE N « Bl

>>> 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

TR DM ATIEA . — RO S IGIS: mrev g  SERRg ]
FHATL BT EIFAR T, WERAEES, FTEATRE M4\ BIR. B
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ll)

Rl CERBIT IR BT BAs IR )

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

TRAEBATLAN + BT CRB)—& ), thnlDAH ~ B TEA:

2 FIHABTE AR — PRI 2, RERFAF LA \n FERE 5 (. ) RIS (") A —FRRR XRS5 T X2,
VRN TEALERT |5 B OG5 " (BR2ARAHE RG5O\ "), RZIFA.

3.1. Python {E4itE2E&EH S5W 145 9
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>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + 'ium'
'unununium’

R ZA F44 EF @A (SI57ERMTH) Ko A g —k.

>>> 'Py' 'thon'
'Python'

BRI FAF RT3 B AT B HA

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

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

HAE AT XA, AR kU T

>>> 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

R AL |, s R A TE(E, WA + 5

>>> prefix + 'thon'
'Python'

SRR £ 71 (FIRUR) B, 5 DEARTIR 0. MAFIERAIRIE, LR K
BE 1

>>> word = 'Python'

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

>>> word([5] # character in position 5
lnl

R AL, XM AT IR

>>> word[—1] # last character

lnl

>>> word[-2] # second-last character
'O'

>>> word[-6]

IPI

TR -0 A0 2—HEr, FreATBRG I -1 IH .
BRSPS R o RS ISR TAF, I 2 il PASRECT A

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

ERUT IR SRS AL R, AT, XM s[:1] + si:] BR%T s

10 Z16 T, #1145 T Chapter 3. Python BJ3EIER 1+
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>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'

PRMRG A BOME: AWITIRZRTINERA 0, A ISR T I ERA N B P AT I 45

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

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

'OD'

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

B A 2 BT 7 FRGIIER I TR M, S DFRRAENRA 0, Fa— D AHa fids
Hon, Hodn ZERFHRRE . Bl

T e B
Pl y |l t |l h|oln|]
R et et SR
0 1 2 3 4 5 6

-6 -5 -4 -3 -2 -1

BATHRE TR AR RS AL, B AT TR A RG] IR 2] j YR s T
WA LR IALE Z TR A

A FUORE SRS, MRS, AT KR IR 2. 00, wora 11:3)
1 IR 2

(L IPOPN U] P e - 1P

>>> 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

B2, IR iR =G| Sk B sh b

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

[}

Python HIGFAFAARERIE UL, BNl Rimmuable 1Y, RIG, SRR IO RA R G AL EIRE 27 A — A

TR

>>> 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

WERTFFE - ADAFRFATH, 25—

>>> 'J' + word[1l:]
'Jython'’

>>> word[:2] + 'py'
'"Pypy’

WAL 1en () R[NP

3.1. Python {E4itE2E&EH ®17W £ 145 T 11
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>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34

S W

textseq FAFFIE—Fh 72 KA, PRI SR AN R B S R ERAE
string-methods P4 £ SRRV 2 AN A HRIT 7 v

f-strings PYiRis =) AT FEE .

formatstrings {fifl] str.format () FfTFFHFEKRALL.
old-string-formatting X HLi¥k T A & i@BAF AT ER R AL

3.1.3 %3&

Python ] DUl 4 & — SE(H AT Z Al SRR, Hobig i i 20 &, W PAEE #5308 . 25
R —AESE . — PR PTAIE R FRBA TR, (El 5 () 2 o3 2R AU [A):

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

FFREE (PARAS TN B fsequence KAL) —HE, FIRMIFRTIFYI A

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

1

>>> squares[—1]

25

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

A BT P B R ] — AN & i KT R B9 . XEME DA T IR A E R B9 S —A 8 D

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

PR IR SR B A

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

Simmutable B FAFRANA, 513 Je— A mutable 2884, w2V, B H O KN T RAAS:

>>> 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]

PRI AESN RS, i append () 7 kBN INHICR FRATSAEG MR 2 X T I7 IR N )

>>> 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]

VDR E R FTPARY, AR R AT ABASIFR A, s 1801 R A

12 S8 #1145 T Chapter 3. Python BJ3EIER 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', 'f', 'g'l]

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

>>> letters

[]

WEREL 1en () WRTPAVERH 215136

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

WA PARRES I (B &5 HAS R 51 20), Hanii:

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

>>> x = [a, n]

>>> X

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

[la', ‘b', lcl]
>>> x[0][1]
'bl

3.2 EMEENFE—L

gk, JATITAS Python JI T BESLARMIES | TR R OLOPARIBIA—RARI. A0, FATIT NG
U S2E) TR TR, R B

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

Q0 Ul W NP PO

AT FIA T ILASB IR AL

* HATEAH A ZEWIA: AR a M b [IRRE] CHHE O R L. dR)n— 4T XU T IR EIR{E, XA
P T A FRERIEA, AR AL Z FIORIE T . A FiREUE MBI BRI .

32. ERMGHENE—L 19T, £ 145 13
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* while fEFRHBERFM (XHIE: a < 10) BEFHEMS—EHAT. Python fll C —F¢, {EATIE

TRBHARNE BN XADFMEA AR PR B0 RRE, S5 FARMFIIRR T A KER
TN, SRS AEXAET R, PR AR R R ARHERY EERERAEAT I S5
%uciﬁégﬁ%%—ﬁ)?i < (UNF)e > (RT). == (5T). <= UMFEET). >= (KRTHEST)
PAJC 1= (RFET)S

PRI M ittay . 4k Python HAUE MM . TERXHAMAITH, RSHEANFHINITECT
Tab #alE (24) A&EE. b EH ORI, WREER R MM AT = e e
AR H Al i E . S ER AT, B A B AR, FF AR SR R
ZAFTFRR I (BB ITE G A ORI 2B T R 5 G —4T) « R, TER-—HifFa)
W17, HREAEIEARIR K.

print () RECRITA GRS EUEST BV k. B BB AVRELR/R 1R IR (AT Z /it
RG] T BB A—FE, print) BRALFEZANSHL, WIEF ARG TR PR LATIAN
SIS N, I HAESEONZ R HHA—A2HE, XAEVRE T AR ST AR AR P s Ak, B e

>>> i = 256*256
>>> print ('The value of i is', i)
The value of 1 is 65536

KT ZH end T AU i ST, SO A AN TR RS R

>>> a, b =0, 1

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

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

‘ pycharm u
‘ ;? PyCharm RBHRRENR: =UT

E=4

@ & “pycharm” 35 @ ‘ @

A AT IR B AR R R % PyCharm % AR

14
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cHAPTER 4

Hitmizg=sTa

B TRINIA 232 () while 1547, Python frtl & I A = rh i LRt el iE 1), g k.

41 if i&%)

A fER AT ST A 1 1) 1. pilin:

>>> 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

AT WL elif iy, WAL else 7o, K Felit @else il MEHE, &G M Tl
Rl ZgERE. — A1 .. elif . elif L JFHIN ARV HAMIE S Y switch o case AR,

4.2 for &)

Python H' ) for 1EA] 584 C 5 Pascal H it H | AH r AN[F] . Python H ) for 1A A BN H AR
WEUEIA TR (A0TR] Pascal), @45 H @ SRS IR0 EE S (W] C), T AHER
F?ﬁﬂi&ﬁ%%ﬁ (BlanF ReFFFER ), 2 H BRI T 5 EAHE R0 BB —2. Fln (SabdEse
WA

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

Q)

oI, 145 T 15
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(£ L£50)

cat 3
window 6
defenestrate 12

e I ] — MR A IHE BOZAE S I AUS W] BER MR IR BRI AE R . %, B EEMNMEA R IAENE %4
ARSI A:

# Strategy: Iterate over a copy
for user, status in users.copy () .items () :
if status == 'inactive':
del users[user]

# Strategy: Create a new collection
active_users = {}
for user, status in users.items () :
if status == 'active':
active_users[user] = status

4.3 range () HE

UR ARG S 7 2ok ) — TS, WERREL range () 2R EMY . BAMEARZE:

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

sw N e O

HER LB AERAE R F A range (10) £ 10 ME, I B2 AEERMRTI AR —MK
E@lgiﬁf?ﬂo range W] APAS — T Ik, ol DTS ROIE EER - (BE 32 00850 AN togieny
e At

range (5, 10)

range (-10, -100, -30)
-10, -40, =70

TAFFIRZRTIREN, EATPAKF range () Ml Len () HAEWT:

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for 1 in range(len(a)):
print (i, ali])

0 Mary

1 had

2 a

3 little
4 lamb

IRT, TERZEOX LT, ] enumerate () BB, HS WA .
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URAR AT ED range, 2 H BLAFREAGEE R

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

range () FrREIARRAEFZ T IRBGHR 1%, B3k EAAR . R AERERENET
A B PSR RS R I, (HERA HIEA AR, XAERE 4 25l

A TPRRXRERXS G Hyiterable, Wgieii, A RXARRY HARKI G pR AR5 H 301 B AN v 3R IUIE 42 1 T L
Pl fitr i aire Rt . HANCLFF] for IEAMIRXFE—FREHY, 1iHE52 nT AU 14 e 2y — 4>l

F& sum():

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

R JEFANTREF 2 23R [0 AR AT R DA SR IR R A SR AL )5, WVFRSREa i
— MR E T NSRRI DA R AR %

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

TEAAE 2540 B, AL 1ist O WEZ4TY.

4.4 break 1 continue 14, L ETEIDE else F4)

break i, M CHEKZFML, MTBEHFALH for B while fFEF.

TEIMER W RETH A else 4] EXHEMHIFPFR T EARXS (T H for) siAEFR A MAE M IRME (i
while) BT, (HANSTENEIIGE break A& ERBEHAT. PAF B R ZEOWIEER L X AL — A 5]
-+

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

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

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

O O ~J O Ul WIN « ¢+ o o e e e

G2/, XEIEHPRI. F40FE: else TAHET for MG, ABT if 1HH.)

UIIEER BN, else TH)H try iR else TAIMILEFZT 1 IHAHIFEZE T4 try
iR else THISTER KA SHENT, MEHFHR) else TAMSTER KL break BHfT. A X
try IEHMRENEZER, BRI TT.

continue IFFMRMHEH CIET, SNSRI T — I

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

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

Q)

4.4. break 1 continue i&4], Dl&ﬁwjﬁlsﬁ:ﬂ'@ W 17
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print ("Found an odd number", num)
Found an even number 2
Found an odd number 3
Found an even number 4
Found an odd number 5
Found an even number 6
Found an odd number 7
Found an even number 8
Found an odd number 9

4.5 pass &)

pass AP AWM. MIFE EHRE—MER, HREFGEA2SERAMN, TAEHE. Fian:

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

I TR R M 2E:

>>> class MyEmptyClass:
pass

pass {53 — AT AT 37 B )2 AR AR 9 58T 04 AR IR — A eR Bl A U TR Y o 24T, SRR ARfR
FREE IR Z R EHIT % . pass Pk Bh 205

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

4.6 EXLEFE

FATAT ABIE—> 4 H AT B P Fibonacei %0 Y s 4L

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

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

KEET def GIA— B &L EUAE IR PRI S R XS RO R . R B R i A AT
—frIth, I HgEdt .

PR SR — R AT DA (RTRRY) & AP ER 30T XS4 B SO 02 bR R SORY 7 A7 R 2 docstring
o (BRI FAFRIEZAE L, WS P T 45 8 0 ) AL T A SO P ATH H 3 e LR
jd‘%i%%%ikﬂﬁ)j%ﬁﬁfﬁﬂ@%iﬁ?ﬁﬂ'ﬁﬁﬁ%; TEARGH S AR L &5 SO P AT 2 — PR BF A IGER B
PABEFRIS AT 158 -

PRALY HAT2FIA— DT R BUREAE BRI 532, ERTIHUL, eRB0H g i 22 B EARR A7 8 e
SRS AR RS & B /il o R b Ek, RERN2R BN RS R, HRRRER

18 Bo4 T, 145 Chapter 4. Hfyi#i2isI T8
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o, BRIERNEAMRNIGTSE. HIt, &R RNINZREIRAS 5N REFE R BN E A (BRE
TFE global 1EA]H E X4 R &, & 21E nonlocal iﬁ/ﬂtpﬁi%ﬂ@ﬁf}%@ﬁﬂgiﬁ%) . REEAN
ATARES A

ERBR T, L8 (5£2) 28| AR RE AT S £ FHik, SES @t 1888
by (Horp (IR RS 3 M ARG M) | 24— B0 3 4h— A Bk, K4 %R A1
B A AT S R

PREIE L R TR 5 BREON AR S A5 R T i T X RS 2% A4 PRI 4 1a] 6 52 1 51k
P E SRR, oA FRHL AT 4 1) (7] — > BRSO G2 9 T FH R U ) 77 R A

>>> fib

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

>>> f£(100)

0112358 13 21 34 55 89

WERARE I HANTE T, ARATRERIAN £ib AR — i, POYEHFAREME, 5k, B
A return iHFKRER SR T —AME, REER— MM TTIHE. X MEFCH None  (ERRNEAH
PR) o —MORUEARRERS A AT EIHH B 3R B (] None , WARREAEEEIE, RATLAMH print O

>>> fib (0)
>>> print (£ib(0))
None

H—ANRIA PR ES N FN R (MAZILEITEHR) msE,

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

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

BORBI, BAER—HF, s T L8 Python JJfi:

* return HHXMNREATRF—ME. AFRIEXSEHN return 23R F] None., REHITEE
ﬁ%&ﬁﬁé?ﬁiE]Noneo

* result.append (a) WM THIRMG result i ik, ik BT —PNRIEEE, E
YA 44 obj.methodname , H obj BHEAXZR (HBAHER—1%KikX), methodname g
HIX SR 5 LT IERI A PR ARl B BT DARE SOR R 53R o AN [ B8 7 35 T A A 1]
WA PRGBS (AT A & E XA SN RRBATE, WL ) mBIHe Ik
append () J2MFIRIGE L ERAESNRI RIS HRM—DHMICR. X Rl eEfl T

result = result + [a] , {HE L.

Vg b, sty 28] MR R —ANEIFIEEE, F ARG R A G, R 2K A S R A A ke A A A
e (EABIFIFRPHICR) .
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47 ERELHESHR
S REOE AT H M SEAE AT . XA =MIERX, ATRAHAEH .

4.71 SEEAE

A RN Al 22 HEEE D BOME. IR BRI RS, AT AT L SO fe i s /by 2
BORA, e

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 < 0:
raise ValueError ('invalid user response')
print (reminder)

XA RO DAE i T LA 3
o HAHMWEMNSE: ask_ok('Do you really want to quit?')
o BH—ATIEISE: ask_ok ('OK to overwrite the file?', 2)

s HEB T I AN ZSE ask_ok('OK to overwrite the file?', 2, 'Come on, only
yes or no!')

RARBBENE T in KT BRI AHS— 7@ B W& 5 AE.
BRNERAE & S A2 APE s B0E SCITTERY, i bA

i =25

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

i =26
£()
24THI 5,

WRE N BOMER ST R ZAMWAEBAE D T2 g (B3R, FIPARRZHEIH]) iR
B W, R R A AT S SRR R s B R SR

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

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

BT EI

[11]
1, 2]
ty, 2, 3]

AARARAN AR AR I B2 2 JE) SR, AR AT AR B X A e 4

20 %0677, & 145 Chapter 4. RitHiEEsITA
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def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

4.7.2 XEFER
WA DA TN kwarg=value H% 45 A4 RV AL, BI40 T H R A

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, "!")

BZ— P ENSE (voltage) IZANAIIEMIZSEL (state, action, Fil type). XAERET DA
I AT AT — b =R A -

parrot (1000)

parrot (voltage=1000)

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

parrot (action="'VOOOOOM', wvoltage=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

SN
oW NN R e

AELT T B R AT e TE R

parrot ()

parrot (voltage=5.0, 'dead")
parrot (110, voltage=220)
parrot (actor="John Cleese')

required argument missing

non—-keyword argument after a keyword argument
duplicate value for the same argument

unknown keyword argument

TERECH I H, KT SRR FEFE L B SEW G T . B 1BI I K8 S 5 5 sk B 2 ny Ho
—NSHCE (Fbln actor NEEE parrot H’J?ﬁ“xﬁﬁ%ﬂl) BRI AT, XWAFFIET RS
., (Hll parrot (voltage=1000) tH2H M) ANREXH— NS RBE. e — 4 H N kR
] AT 2 N P 51

>>> 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'

YHAE— MR **name Wia—MESK, ESI—AF 4L (2 1 typesmapping), HAH &R T
H5EH SNV H K BFES VMR XEFSE. XS Ml *name, ?ﬁllﬁlg/\@/‘
b T H5EAESIIRVSMY AIE SR L MBS (L T —/ N4 Al i (*name D7 BLAE
**name Z Bi. ) BIAH, WSRFRATIAEE LR

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. FERENLHESER Eo7T, H 145 21
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B AT MBI RE

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

BREXTH:

—-— 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

TERAT EV IS 5 7 SR80 WU ORAIE-5 T8 1 BRESCRT B B e AT TR A 2 A P S Y

4.7.3 BHHEH

BOATEOL T, RS LT DU (B S0 B R KRB S8, N TR TS TRCR,
@ﬁﬁﬁ%%ﬁ%Lﬁﬂmﬁﬁxm XRETT 5 A F A R RUE R 5 SRR AU L8 $%40L
B RET, BRI R T

PRI R SR AR ] AR X

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

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

FESXHL /1 * SRR o AR X O MR ] DA (I TR S S AE L i 4 i B0 (LR
PEEBCRHET, DARAURKE Y. XTSI hmaiES.

BN XEFSH
AR R BE SO /7 R+, WS R0RT PASR (67 B it i AL 2 4 PR AR

XBROIE S

TEIX HUA T AR B Z 40T, R B S A ARRC N URAE B . QPR R B IES:, WA R
B, HHIRES AR RETFEA (URMGEES AL / (BRI 21, XA~ / Uk EZEE B
DRRMRMERES MBS . MURREUE A /, WEREH R EES .

TE / ZJEWHIES AN 12 B R 28 F B AUREET .
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RBRKBRFSH

TS ERCN R LT, RIFEIHZIES UM A KBTS ETE R E A, NAESEINERH—A LR
XEF IS ZHIE—1 *,

R $ R 5
TEH IEUA T /R B R BUE SOFFERITERE / A1 * pric:

>>> 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)

85— RECE L standard_arg sefdd WHITER, XHE A 5 XA AEATBR G, S 5007 DA 7 Bt n] DA
e KEEFAR A

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

A RE pos_only_arg TERREUE ORI /, IREIUEENAERES.

>>> pos_only_arg (1)
1

>>> pos_only_arg(arg=1)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: pos_only_arg() got an unexpected keyword argument 'arg'

5= AR kwd_only_args FERECE U * FEIA{UR TR L TS

>>> 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

T 85 Je — A WU ) — BRI SCHp B T A A = bl 1 5

>>> 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'

R, IR BEGE X, EAGLE S nane F1 * rkuds 2R TAALE B4 5 nane AT g7
e

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

LA ERA T RELL IR [B] True, ROAKHEETY 'name' KFEZFERE—MES. Bl

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

B /7 (BUROZEZHO SETREME], PUAE AL name MEAMLEZR, BRI 'name' fEHRETS
ULPS S

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

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

B, RBIEES WA FRATAE **kwds FE T IITAN A2 5 5L

s
FABIRE R e R R SR S8

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

(ECE
o WERARA LS AAN H PR, MEN MR EE S . ZEN TS ATRBH R
DA B 24 kA S ML T I RO SO0, B0 R I 2 — S B S AL R R P I S 4%
L
« YIS AT EIRE S, ARBAIRE IS 2 0] (R BO0E SOE 5 P, s 4R 1 il
THRAUEAS B LI, W R I Z

o NPT APLARDE, BRI EIE S 0] LABT 1B 244 FRAEAR KRG e b i SRR 1Y) APT AZ 5

4.7.4 EERHISHIIR

e, BN RETUR AT AR AT AR I SO e . XSSt a4l (20T
Az ). TERABRSECZ N, RS HAENRZ N EESEL.

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

— MR, XL T S HEASEIIRNAK R, FAEITEEL B R ITA RR M ASE. 1
AE *ar%; SR FEWEMEX SRS RS EC, Wil Ui e mT L ae1E N #2500 A g
BN ESE
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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 BESRIIR

USHO LA R BOCA P E B S AL B S R0 ek RO R e, BB B, B,
HY range () BRECTHREHME start Fl stop S8 AEREATARRERIMMEH], WTLAGEN * BAFERPR %5 o8
o A S RSOt H R 24

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

[3, 4, 5]

>>> args = [3, 6]

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

FIRER T3, R~ AR L R B 7 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 FKixX

FPAM Llambda KEETRAIE—A/NMYES R XREOREIFASEEH: lanbda a, b: a+b.
Lambda AT DATE R LR EON G ARAT 7 (] . EATTERRIE ERRT B ikae B SCERUE, A7
FURIEH RO SCTETARE . S s B0E L, lambda pECATPAG | T HT B0 15 3580 22

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

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

42

>>> f (1)

43

EA 7B A~ lambda kAR AL AR RS A NI SR

>>> 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')]
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4.7.7 XHEFHFER

PATR A KSR 75 H ) A A AR 2 — 2525

B ATV AZEXT SR H I BEA . Syt i, BN R EII R AL AREEER, POy S n]
Hoftn D755 (BRARA ARG A e ik BRI 1A ) o X —ATRAR G FRITk, P4 .

WER SR FAF R P E 24T, WEE —ATRCN A, MMTER S RS AR I e LT R
e NEREA B, MANRITANAE, ERRIENSE.

Python f##r#% A 22 M Python HIHER 2247577 53 SC I A HE , PRI AR BSOS ) T L A7 35 S M B 4 2E
BRI A N AE FE Y . SORY AT EREE —AT 2 )8 IS — N IE AT E B SR AT R i R (TR
IIRRERN S 4T, OV EER S A RITLT S48, HICER I TR SO AR, ) K5
MFFFE I AT KRB 5% 400 5580 RO 23 b /DA A B, (2 AR e B,
W RZSH B E AR BT Bl 25h% o AR TR A M N I e ClRRAL ) 8 D 23H%) .

MRS AT SO AT T

>>> 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 HFFRE

@ﬁﬁ&?%?mﬁE%X@ﬁ*ﬁ%%%ﬂ%%éﬂﬁﬁﬁ%ﬁ%(ﬁ%ﬁ%ﬁ%%Pm%W7ﬂ
PEP 484 ).

TR AP E TP IR ALY __annotations_ J&YEH, HF HA S0 eR B AT A AR TS 73 -
SR ERE O ARSI EE S, JEmR— DA, ZREXSPOREIARERE. &
WHEARER) E O 20e i E— GRS —>, JFHR— DB, EEAT RS RMFR det iE
SR E S Z . THEROE —MEES, — KT SRR A A 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'

26 oW 145 T Chapter 4. EfpREEHTA
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4.8 INGH: BBRE

AR S ER, WA Python U, ZRMERNE—TF RARAE T . KZBOEFARBE A [ A K%
WS (SRR, Peialil) s AL A S B mT et RELEIA R P e R AU 2 —
ANEFERE, RIS B KR T A AR A B o

Xt Python, PEP 8 CL4 8 K 2 Bl H Il i i WAk ARSIt 7 —FhIEw 5 B NS0 BEH 1
G W% o B4 Python TF AN AR IZAERAIHEFI BT s PAR 2 ARSI e FE SR LA B A

o fEH 4 ARt A AT

4 igde AN (VPRI EIREE) MORGRSE (CEAR S M) m— M REF i3 7
HFAF LTI ARAL, REFAEMLE.

o AT, AT 79 AT
XA TR/ N R RES P, F BT ATERR ) s g EIFHEBCE Z A RIS Sk
« [EHZEITARERERE, PARREN BRI ARG .
o QARTTRE, SEHREHE AR —1T.
o fHH SR TR
» TEIBHATHI G RGE S G MR 2=, HARBERERSNMEM: a = £(1, 2) + g(3, 4).

DL B L 0 O SR B A 4 85 JELOU R 08§ UpperCamelcase 4 3. LA
lowercase_with_underscores R fip % BEFI k. WLV AEH self Ry H8E — Dk
S O X AR B BB )

o QERARRGRIY BN TR PR EIASE, A ZAE T AENS R 4if% . Python BRIAKY UTF-8 B 4l ASCII &
FEATIEOL AR REA e R B o

o [HRE, BB AR/ ETRE, BB FE F 0N s 4R AR, OR B AR R AT A R
ASCIL 4 .

4.8. /NEH: RIERE 33T, H 145 27


https://www.python.org/dev/peps/pep-0008

PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

Python Tutorial, A4 %5 3.9.1

28

$£34 7,

#1145 71

Chapter 4. HiiifEIEH TR



PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

CHAPTER D

IR

RESFHMN A HEE L THINE, RN —2HNA.

5.1 JIRIIES L

TIRBAREAE AR I k. X B SRA R IR
list.append (x)

TEINRPRKERIM—NI0EK. 4T allen(a):] = [x] .
list.extend (iterable)
R AT E AT R P T TCERY AR, M4 T allen(a):] = iterable,

list.insert (i, x)
L ERNERA TR, FNSEREFHANITENRY], Pl a.insert (0, x) fHAY]
336, a.insert (len(a), x) Z[[T a.append(x) .

list.remove (x)
BN TP E—AER x ITE. WEREAXFEMITE, Wl valueError 5.

list .pop([i])
MBS T 25 E A BT R REE . ARG ENE, a.pop () FFMIBRIF [ 51 2 i) i
Ja—AMILE. (FEEAT RN TS FRENSEOR N, AR ERmA LTS . R
1 Python 7% fig th 25 B X PR 1K) o

list.clear ()

MEFE ST ICE. 4T del al:] .

list.index (x[, start[, end] ] )
R EIFF R —AMER x FICRIINZIFIRI RG] WERBCH AR URIF S M valueError
5.
TSR start Tl end RYIRFFE, FHHERIE DI LREE TR, REIE T
PSR TRV, T2 start Z50.

list.count (x)

R ITCER x FEF A B RAL

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

XFRAPPITCRE BT (SEOTHT B ESHF, RS sorted () ).
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list.reverse ()

i 2l E L liUpIve N

list.copy ()
R EF R — D ST al:] .

NI -

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

RATREC 28], & insert , remove B3 sort Jrik, RBMAE, BAITHHRE{E —E(]
AR BRIAME None ! iX /2 Python A7 i AR B 45 HA ) e 5N

PRATRE S TE R B 75 — PR I AR B B slnT DAHER 8 b . B, [None, 'hello', 10] A
HER, PUABEBORRE S FAFH LU, 1T None ARES HA R AL . I HaAFAE— U h i SUNF X &
MR, BN, 3+43 < 5+73 WA AR

5.1.1 JIREAHZER

PN FITEBARIIRMEN AT R Ty, a— DA, BICHU (JFEEEH") . BRIM— oK Btk
Wi, (1) append () o« EAMADEEPUE—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]

VSRR S AT RE SR A — AN A A &, AT Feif SR IELEINGT, Bl d->insert ("a") —>remove ("b") ->sort () ;.
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5.1.2 FIRMEHPATIEH

S AT DURPEBAS, oA el e s g el ( “Sedbieit” ) SRR XA H A SRR
PUNAES A AR A IR SO ARR B, (HIRAES R ATk 4 A B SO AMRAS (BN B i HoAt
TCHRARL AL B — 1) -

HESI—BAY], collections.deque #Eix T H T-HE MM PimidE. Bl

>>> from collections import deque

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

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

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

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

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

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

5.1.3 JIREST

IR e e S SO cUFE Sl E Sy R N L i b= (We e k2 (VA S pE I I BE S AWa B 30
AU L, REEHERRAIESIE, e i i 2 5L AR e R R A 151

B, IR AE—FIr 51K, RXkE

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

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

HEX P (BWES) WA < WARETE for (HIMEUIRAFAE. FATAT A SR ETTA 2
7 AEAE AT AEH

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

B, FHT

’squares = [x**2 for x in range (10)]

LR F T 55 .
SIFAEFAMA RSP EI FNE: A, FHB A for T4, MFR%ED
SE A for sk if Thl. HAAAER—ABAIE, BARERKIREG for F i FAmPEETR
[P RbE . 00, DR AU S PR TR R 1 R AL A

>>> [(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)]
MeESNhT
>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x != vy:
combs.append ( (x, y))
>>> combs
[, 3y, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]
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FERAE LA R BE, for Rl L AR R .
RS R— el (Bl b (x, v)), IBashesitm 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 = [[1,2,3]1, [4,5,61, [7,8,9]1]
>>> [num for elem in vec for num in elem]
(1, 2, 3, 4, 5, 6, 7, 8, 9]

B et ] DARE I A2 2R i a8 MR 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 HEMIIRESA

G FEME A PR IR T DARARfRIA, 35S — 40 RS,
FRET XA 3x4 WAL, B 3 RN 4 5 R

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

N8 FedE T 2R AL AT RS

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

W B, BRSO BT IRBH S for SEATRIER, FrARX AN 144 T

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

Q)
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(8L 7))
>>> transposed
ey, 5, 91, 12, e, 101, I3, 7, 111, [4, 8, 12]]
Bt Rt 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
ey, 5, 91, 12, 6, 101, I3, 7, 111, [4, 8, 12]]
SEBRR Y, VR SR P B R A A AU A AR TR ) . zip O BREICRF AR AL X

WA

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

RTAFTHE SN, S0 5200 2.

5.2 del &4

AP AT DA A IR 45 TE R 5 | AR (R A BR— A0 IBtE del 4. EAFT SR
MERY pop () J7ik. del AU VAT RSN R PR BRI A BB T S A% (T2 w75 =02

FF—47 ﬁU%MME?" RERYIR) . 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

[]

de 1 AT AR H AR M B B~

>>> del a

WEFFTIH a W& (AR —MEPIRAE) . BAISTEEH THEE del RYHMRIE.

5.2. deli®fh) BIW, #1451
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5.3 JTEFIFSI

FME BRI AR IR R, GIARS PR, 012 72 8dndest (20 typesseq)
MIPIFR. BE% Python I F M A, HABMI PSR B A AR . X BT —FbriE P51 2684
28,

—AICH B U EE S IR EAL, Biin

>>> 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, I3, 2, 1])

WARFT L, CdLfES s B R R E S B R, DAEIEFZOR B . AR S a T, A
KW LR (S TTAL R — DRI FRX A — ) . LT i — D R TR A 1
YRR, YORRT DAL & AT AR R ICAL, BIansEE.

BRI RER EOR SRR, HENEF RN KRG, F LAENF N N®E. o
sgimmutable: (AWASRY) , PSR G AFEFRMICE, FHEEHE (X N HSMR) s
KRV (R 2 namedtuples MiFH EIE A DABD @R )« SR S@mutable (F721), H B
KPR ITR B FMEAA, I Hald k.

—ANRIRR DR A AL 0 Al L ANSICERICA: O TIEV MO, A BN . 20
AT DA B — A S S8, A — TR T ] DUE TR TR R I — N E S ok (15
5 B —MERTEAEHIEG) . TR, (B8 B

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

Bh)t = 12345, 54321, 'hello!' 2 AATER— BT {H 12345,54321 fil 'hello! ' #fT
Witcdl. HiiEh R i

>>> x, y, z =t

RXMARH 5 i AR ARG 1, OB RIS S A T DUSRAT A P51 o PSR 2R 22 iy
AR RS A A T S TR BN . R 2 mIRGH S R T A T U S R i A
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54 £8§

Python {1 5F £&RM. EARM AR ITRAMMNICIFIIE. B RYEA VA ELHE BT IFIE
SOUR. ROXMRSRBRERG, 2k, BHE, WREN TR

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

PATR & — e i B s -

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

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

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

True

>>> '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" le’ 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, LEMHFHHESIENX

>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
_{'rl, ld'}
2=
5.5 i

J5—A-EHAG Y Python [FIE $di 2K A1 )2 F ¢ (B typesmapping). FHLye HAh 1 7 HL o] BE S g 5
SN A KA S, SAESEECARGINTFIIANR, FHEDN XEF ARIIN, KBTI TE
ANAAERAL AR T R RS T Birsiocdl, IRAXSoedit el A
fE4T . HUR e E e s Tl ARt S, AT A RE FE R8T, I RAREE BT,
F-mF) A A RG] . P8 append () fil extend () ZZRAY RS

PURF B 2, R EEMR 1 4 AES, EOHEME—1 (A7), —XE
ST AE—ANS Pl {0 R ia e i Oy SO HE X AE TS S B — S DA S0 B )
X, X2 i ) K

TG B ] AT A AT . AT A del SRR — X . WRAREEH T 4B %
ﬁﬁﬂ’ﬂ?‘é%?ﬂéﬁﬁ%@, A2 BS54 KB R E R S Bs s . — A EEE A SR BUE U 254
H o

XF—NFHET List (d) FRRI &R IO A2, s ARFHE AN ARy, W2l
M sorted(d)). TG FMAREIAAE—MHER, WA in KBTS

PATR R (81 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

>>> 'jJack' not in tel

False

dict () M B ETT DA ET B I B R0 Lo

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

BEAh, 7 ST A B R SRR P B e gt

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

EPN L e iias i N T E RSB 2 S Rk IR

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

5.6 fEMAEYRTS

MTEFIAIEERS, ] items () J5 3K R RE 5 T RIRT L A (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

MIEFFIHEER, ] enumerate () pRECNT DARFERT 7 EL AN HT I A4 (L[] IR L

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

0 tic

1 tac

2 toe

EAEPASECE 2 P8 PG ERINE, WTRAM zip () ALK HNICER—— L.

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for g, a in zip(questions, answers):

Q)
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(£ L£50)

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.

W EEIR— AP, SEIERERFS], R reversed () BEK

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

= w o3 w0 -

USRS AN E I ER— 81, ATPAM sorted () BREL, BT DATEAN RSN J55 41 i B Al 3k [a] —
ASHTHHEEE P 8 751

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

X—AFIIEH set () HRBREEMICR. W—DFIIEN sorted () Ml set O WIRHHEF G T 0H
Bk Py 5] e SRR — AR R 7 20

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

AT RS EAERERRHME MR N A, — BORBEECH Bl SF8 122 U fiy 50 H 22 42 1Y

>>> 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]

5.6. BIAEIIRTS BAIT, #1450 37




PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

Python Tutorial, A4 %5 3.9.1

5.7 FAFHEH

while fl 1€ ZfFA) A n] DAL RERAE, AU LB

FCRBRERT in Al not in EG—AMEREE (BAYE) —FFIHE. BAERF is Al is not HLEEMHA
KGR R X5, X MRS FAXFER P AN G U BB . r A 1 LU RSB EARFAR A AR R R A ek
HIX A e BB FAFR

R EERT DAME . Bl a < b == c 2KEBER a /M b HHb &%ET ¢,

FCR A E ] DA A RIZ BT and fl or SRALA, I H LR EAE (SHMATTA RiZH) ML FAR ] DA
H not SEEUS . XSEEAEFF UL SE PR T LR BRAEART s ZEEANZ Y, not eI, or RAEHIAR,
It A and not B or CZfrT (A and (not B)) or C. MIZHI—FE, ARt DATEX FpX T HAH
HEES.

fi/RiaEAF and fil or WHFR N 23582 B4F: ENNSEONLE R LT, — Bl DA & &5 R bt 215
k. B, i A fCc HE B M, IA A and B and C AR Co 24 F /RS (7 AR /R (E AT,
SRS BRVEAT IR M R e — N & .

W] DAY LA B R a2 R X S5 R 48— A &, filan

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

>>> non_null

'Trondheim’

THTER Python 5 C R[], FEFRAA AR LA AT I RIEFAT - = R5e M. Xif T CRFH
A — R EAEIGAX T == BAFHT =

5.8 FIIFIHEREIMLLER

JP 5 X G T DA AR ) PP 5 S 2 ) AR X G2 e o kP HU R A = o XU - 1 58 BRI SR i A X
R ICE, ANSRPTE AR A S Rt MU 5 AR I AT S H 2 SR P e, DA, B
I A FPAIBFER . AR B R A A SR A B SO AR [ U 8, ) S U i P T 5 SO e L
BEo ANRPASFH) P A X BT RARRISE, WA E IR A SE . R — N5 — 4
WA, BRI E N () o XT okl a2 61 Unicode i7"
XA AR o R — LR [ R A5 2 (8] HLBE ) Bl 1

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

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

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

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

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

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

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

XA R ARk UL, N BRI T A& R U ¥, AT AR < 0 > SR . Bt 1R
ERE RS AT B EE AT R, BTEA 0 26 0.0, 4545, R, fREaRIHl i — 4> TypeError
Sy, AR R
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=R

AR Python fEEREEHR I FRUHEA , ZRIRE SO (BRBORIAE ) FaFER. Ik, WERIREHR S —
AR LEAOREST , ST (T SOR A 0 MR RE G5 48 A TEREZCC O AJEAT . SBRRIEAR S e A
W& e P AL RRBORB, AREOF AR BRI UL SO, DA EZE . ARIRSAEAEA [ AR 68T
*/\@%E’J B, A AEXA RO 21— M R

N FFFX L, Python AT IA I DAERE SUBAE— AL, HAE AR SURE e 1 52 LS8 o1 i
fiTe RXAERISCIFROARAE A3 B E SCRT A - N BB 2R (FREET AT 5 X
T IATH A AT AT AR AR ) o

EHZ A Python 5 SURITEAIIN SO . SUPFA MU IR ROSCHEI S . py o FE— MR, KL
B (fER—DFRE) TTRNE 2R R _ name_ W(EAS. BIAN, (8 FIRE 22 0 SCAR G LR 7E
HHTHSR N RI# A0 £ibo.py MISCHE, SCHEPERLAT 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 fiRER:, M PAT fip &S A %A

>>> import fibo

TEMHIAF SR, XA ERIEARE HE fibo BN AFK: ERZIEAFIBRY fibo . R
AT A4 15 1) 1 46 b £

>>> 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 AR AL, AR AMEEIR(ES — DR &

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

6.1 AXERNESZER

BEHAT DAL B W AT HTE A DA S RS o X SETEA) TRl iR i . BATAERIE % — R FE import i
AR AR A PAT CYSCRY E A T, RS T. )

BAEIHAE H ORGSR, ERMERS b & W ITA RN & /Rff 53R B, Bikm
YE#H AT DATEA e O &2 SR A8 &, A .0 5 P& R A8 S A A B AMRgE . o5 — T, WSRAR
HIE B CAEMUA2, WAL DA ER D5 1R P 1 bR B0 R AR IC T ¥, 250 ) — /B 42 R AR i
modname . itemname,

] LS A B . S5 PR BRI TR import AT (SMIA) k. S AR
PAAEAE AR & /5 R

import {EAIA A, BRI DMES AR N B R AR A5 R B BIan:

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

RIFALACPIABRAL FIAF R A R E (BRIAEXA B TR, fibo RARPOE LY.
A —AAE R Z AT DA AL N T SCH BT 44 9

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

REWAFTAIEATRIZ (1) TFRMAFR. 28T, Python Fefy AR X MMX AN IhEE, FIAE
TEREAS T EIA T —4IRMAFE, MENRAESE R RELE SGEART.

FERGA RO B E NI~ BB RARPEESZI, PN ikl 3 & T EUUAD A Al SR
ZEo A, FERHAGES R TAETT T AL 2 -

WAL TR Z TG as, WIRAE as Z 5024 PR B 402 3 BT S A BB

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

XA import fibo Jr X —HEARGMIRARE, ME—R X2 ELA £ib IAFRIFAER] .
AT AW AE M 2 from BB, S FBRRCR:

>>> 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 SRS R T AR -
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i HTRCRNEBE, B ORITEE MRS S RS I, RARE T IR B, )
WAE A SRR, B, PRE e — R AR, ] importlib.reload (),

BIUN import importlib; importlib.reload (modulename),

6.1.1 LARIZABY T NRATIRER
4R 1)y {3z AT Python it

’python fibo.py <arguments>

B U S PEET, I BRARSA TR, (HiE _name_ PIR(EN "__main_ ", XERE
A IR TR I LA :

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

ARIE T AR AN ST 24 1 AR SORT 24 4 — AR AR BREHOR BT, RIS BE T ey AT AU A e 24
BEHURPA “main” SCPRRT AT R A S0z

$ python fibo.py 50
0112 358 13 21 34

R B T ARG, IRLEACRD & Azt THY

>>> import fibo
>>>

~.

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

6.1.2 FRERIEE

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

o WA AMAKHF (8iE K38 5E T4 HH %) .
* PYTHONPATH (—/Muf HRAFRNFIZ, T shell Z5 5 PATH f—FEHIIETR) .
o BURT 223 BRIA R E

MR AESCRATSHER ISR G L, Wi AMAT H SR AR B IAT S 5 5 AT IR R . )il
U, WEMFSHERM H ORI BT B BRI R A E

TEWIRAL)G , Python FefF n AR sys . path, (& IEAEIZAT AR B9 SCIF H SRBOIAE R R R ARAIT AL,
TERMEE PR AR Z Tl XA IR E H S A A, TS @ARHERE PR R . BRIEA RS, &
WX 2R HEEERES Rk,
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6.1.3 “#RiFitny” Python 3%

T IMEBIHRE A, Python £ __pycache__ HgHZAE T RABIHI GRiIFIGRA, ZFRH module.
version.pyc , HPAFRAPMIIA T BOS gt SO A b T4 A% s &6 Python flAS. i,
1 CPython Jift4s 3.3 W1, spam.py [ ACK 9% 7 N __pycache_ /spam.cpython-33.pyc. Il
A4 2958 Sk B R R AT IRCRUAS [A] FUAS ) Python 1 £ 4 i B LA

Python HR-Aa4 FE A A IR BE L H I, AEERE RS DR E T iE. X2 e s
R, BAh, SFRIBLER S TEK, IR DAERA A R R RS ) R GE 2 18] 3 S R 2

Python /EPTFMIL R LML, 16, MFMASITHERAMIDL, EARMR TR
FFIRRIREE R SO, WS, EARREGN. b T RIS () RN, %
PSRRI H 7, I LA AR B
4 L AR S N
* KATAZE Python 4B —0 i —00 JF3%, BABUIMERERBLI A/ —0 JF 3% K IRIfG 217,
~00 JFSK i SR AU __doc__ “RFHR . th T AT ORI L REHCHT Ikt , (R4 LA AE
ELEMAF A A AT, “EALibie™ BHAT—A opt— IREIE FIEA/ME . HERA LTI
AV AR
s AW pye AR INRITI R ST oy B MIEFTRIEIR, . oye SCPRE B T
B
+ compileall BT 3 FHOBFA BEAIR pye SO
© TR, PEP 3T RS, AR

6.2 FRAEEER

Python {7y T —MRIEGLILE , (RSO Python FES% (DARFRN “ES%”) AT T k. —
SeRCHR BT RRES T BRI A B TR S RO AR N B BRI, AR R B R F
GER N SF B R GRIE I T A o SX LU R B g — NI BRI, BB TIREF 5. BIl, winreg
P AE Windows #1E RS EHRME . — IMERIERIERIEIR sys, EHA#REI4E—> Python f#RE%:
o AEdE sys.psl Ml sys. ps2 i SO BRI B AS HY 745 Hf-

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

>>> sys.ps2

|l |l

>>> sys.psl = 'C> '

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

XA AR FA R 1 2 5 AR A i S

sys.path B — P FEAERY R, H T e R b R G, %8 Sgv b MR AR &
PYTHONPATH JREUABRIA BG4S, & R PYTHONPATH KR E, WMNWNEBINSEIHIL. /R0 DAGE
FAARHES ) Fe B Ve Hotb A s i

>>> import sys
>>> sys.path.append('/ufs/guido/lib/python'")

42 LIS T, # 145 Chapter 6. &1
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6.3 dir () EH

WEMRE dir () T ARBEGE LW AFR. Bk Rl 7

VN

FREpAI

>>> import fibo, sys
>>> dir (fibo)
['_name__ ', 'fib', 'fib2']

>>> dir (sys)

['"__Dbreakpointhook__ ', '__displayhook__"', '__ doc ', '__excepthook__"',
'__interactivehook__ ', '__loader__', '__name__ ', '__package__', '_ _spec__',
'__stderr__ ', '__stdin__ ', '_ _stdout__', '_ unraisablehook__ ',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
'_getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',
'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',

'breakpointhook', 'builtin_module_names',
'callstats', 'copyright', 'displayhook',

'excepthook', 'exec_prefix', 'executable',
'float_repr_style', 'get_asyncgen_hooks',

'getallocatedblocks', 'getdefaultencoding',
'getfilesystemencodeerrors',
'getrecursionlimit’',
'gettrace',

'getrefcount',

'hash_info', 'hexversion',

'byteorder’,
'dont_write_bytecode',
'exit',

'"implementation',

'call_tracing',
'exc_info',

'flags', 'float_info',

'get_coroutine_origin_tracking_depth',
'getdlopenflags',

'getfilesystemencoding',
'getsizeof',

'getprofile’,
'getswitchinterval',
'int_info',

'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',

'set_asyncgen_hooks',
'setprofile', 'setrecursionlimit',
'stdin', 'stdout', 'thread_info',
'warnoptions']

'set_coroutine_origin_tracking_depth',
'setswitchinterval',
'unraisablehook',

'setdlopenflags’',
'settrace', 'stderr',
'version', 'version_info',

WEREASEL, dir () FHARYHIE L4 PR

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

['__builtins__', '_name__', 'a', 'fib', 'fibo', 'sys']
R BN ITA KRB AR e, B, Rk, 55

dir () ALFIH N ERBRAE R LR, ARIREZLX L,

BN ESCGRTERRHERIE builtins

>>> import builtins

>>> dir (builtins)

["ArithmeticError', 'AssertionError',
'BlockingIOError', 'BrokenPipeError',
'ChildProcessError', 'ConnectionAbortedError',
'ConnectionRefusedError',
'EOFError', 'Ellipsis',
'FileExistsError',
'FutureWarning',
'ImportWarning',

'EnvironmentError',
'FileNotFoundError',
'GeneratorExit', 'IOError',
'"IndentationError',
'IsADirectoryError', 'KeyError',
'MemoryError', 'NameError', 'None',
'OSError',
'PendingDeprecationWarning',
'ReferenceError’',
'StopIteration', 'SyntaxError',
'SystemExit', 'TabError',
'UnboundLocalError',
'UnicodeError',

'NotImplementedError',
'"PermissionError’',
'ResourceWarning',
'SyntaxWarning',
'TimeoutError',

'UnicodeDecodeError',
'UnicodeTranslateError',

'AttributeError’',
'BufferError',

'Exception',
'FloatingPointError',
'ImportError',
'IndexError',
'KeyboardInterrupt',
'NotADirectoryError',
'OverflowError',

'RuntimeError’',

'True’',

'BaseException',
'BytesWarning',

'ConnectionError’',
'ConnectionResetError’

'DeprecationWarning’',
'False',

’

'InterruptedError’',
'LookupError',
'NotImplemented',

'ProcessLookupError',

'RuntimeWarning’,

'SystemError',
'TypeError’',

'UnicodeEncodeError',
'UnicodeWarning',

'UserWarning’,

'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__"',
23]
6.3. dir () EH¥ 43
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(£ L£50)

'__debug__"', ' doc__ ', '__import__', '__name__', '__package ', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',6 'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

64 8

Rl ] Al SR, A Python BB Ay 4 A5 I 75, BN, B4 A.B UK A frp
200 B TR . TR QAR A (T G ASAN [ LR R AT DA BE R 4 SRS B A B — A, B R
B AT AT NumPy o, Pillow 5 2 BOBUAR AL I VR A A O R AR PR —FE

MBS ARAR A P 3 SRS S B i e — b B, Bt — RS (—A4 “B7). BTAERZ AR
TP GEF R EATRY ARG, Pl wav, .aiff, .au), FNTARRESCIEAR TR
e, IRTRERR ARG — AW RIS A . AR RIS AR 5 B e R 2 A [ g AL 2 ()
wn, RS, B, fERSERRIIEE, QS N TIRERCR), B TSI SeA B, AR5 AN
TGRS . IR IRI R AT RESS M (LAMZ S RSB AFOR ) :

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

Y P AR, Python #5 sys.path AYH, &I T HR.

WREA __init_.py SCPFARELE Python KF A% SCIFRY H SR 241 6. AR T AR 1k AT 1l 5 44
FRBIAN string B H SRAE TR A BORURY J5 7E 008 22 B0 AR b HH BUAY A RO, A fe i SRR I DL T
__init__.py AJRARGR S, HERAT AT ERPIA G SBE a1l AR, BARHE
A4 .

B PR AR A S A B, il

import sound.effects.echo
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X2 TR sound.effects.echo ., H5|HERUIHEHER 24 .

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

AT T —Fh 702

’from sound.effects import echo

XM TR echo , FEEHALBA GRS TR, PR RASE AN R 77 2B

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

3 —MIB R B AT Y B A A

’from sound.effects.echo import echofilter

R, XM echo, HIXXEILKE echofilter () HEEAH:

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

R, UM from package import item i, item AJDUREATHHL (T), APl
FE S HADAZFR, GnpREC, Ko R, import A LM B E X T item; IREE, B
EE M2 E e . WEREARE, W5 InportError 4.

B, M import item.subitem.subsubitem XFERNEERT, BT f)q—M 2 SN R —ITER L,
WoR—MMIs eI DU A, (RN BBl — 20 p i SO R ek B e A

6.4.1 NBHFA”

YHPE from sound.effects import * &KRAATAT BHAFBRT, AMIGEHEXS U\%ﬂ’ﬁﬁ%
B RGE, A P AAERE L, IR BN TA . X REFRERKEI, T ARG
LPEEAERIER, XFRIVER RA R A TR A 2 kA .

ME— o 7 2 2 EE Rt — e X RS import AT FH MMM : R —-EH

_init__.py RWEEXT—NM2HN _all_ WFIER, EXWIAFEEE] from package import
* B AR A MBI A T . TE R AR AT, EAEH T DAY E 2 B ik s R AR R .
YEH SN AT B A * WA A B, ] DAY AN SRR s 6. i, soff
sound/effects/__init__ .py A[PAEE DA TFACHY:

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

XERZE from sound.effects import * J¥fF A sound B =4 THEEk,

MREEEN __all_, from sound.effects import * iEH] R&MAL sound.effects A
i FRE Y mi a4 2] B RS AT sound.effects (AJREZITEfIYE __init__ .py H
FIRTIREARES ), SRIE S A E WEM SRR X3S __init_ .py & XIEMAFR (PR 2 20mE
FFEE) . Bl EiEHZ B import &AM M A EM RS, B2 T A :

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

TEX N, echo fll surround BIHUETEAT from. . . import 1BA]Hf 5 A B 24 Fi v 44 25 B H Y,
R EATTE XFE sound.effects . (XTEEX T __all_ BHEARL.)

AR FLLCB A T A TEME ] import  * B S B e A PR, (HAEA: =R e3R8
SN B o

EicfE, i from package import specific_submodule VA EMEE! Lk b, BRIFEFEAR
PR B K AR R LA [R] 24 R, 75 W5k 2 SR ) 2R s
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642 FE&%E

LA A R T (5RBIH A sound A—#E) , URET A 4 Xt S A RS | SoB T, 1
i, R sound. filters.vocoder Z53HE sound.effects fHfiJf] echo #idk, BRI DAL

from sound.effects import echo,

RIE ] ABE ] import i5A]f{) from module import name R IEHNTTFA . XLF A 7S Ak
AT A S /AL, B, M surround B, fRATDAfH:

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

TR, MXHRARET Y HRRA A PR T AR . T BRI ZAREE "_main__ ", HILHTE
Python I JI 5 Fp FALHR AL BRI IG 2 45060

643 SAERTHE

WA —MRENE, _path__ o ERHRIGAN—DIIR, KSR TR PR U 2 BT iR
ﬁgﬂ@ jCi;:F __init__.py WYHSRIIAFR. XAAERATDMEEG SOREMIS SEMARE A X A A & AR A
THHER.

BIEEATEIIGE, (e T AT R

46 E52 W, # 145 W Chapter 6. {23




PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

CHAPTER /

PN

AILRNTTIE AT DA R R P i i 5 5t vl PAA NSRBI A TR I ok, B8 5 A ST DABERE SR AT

A2 TR

7.1 ERREMRHERN

BIHACA L, FATBE T RRE AER % AR XaE M print () BREL. (SR =FR M1 SCHERT 5
write () J5iks ARUER I SCIFRTDAMEN sys . stdout Bl HEMXAEE W SHARIERETF . )

W, R A AR, AN AT DSt 7 PR A LR A i i ik

o B X AT A F A, R RITRG S =R S 2 mi N E—A £ BUF o FEMTATE
Hr, ARETRATE { Ay S5 Z 18] 5 0] LAG | A8 H 5 7 I Python 355K,

>>> year = 2016

>>> event = 'Referendum'

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

© TR str. format () VAR EHE LA TEERME. IROMREEIT ( A1) RARCASRRRF PO (1
B, I AR AR AN A e <, (RARE R 2R M 2R U 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 MIEERERAE B O o8 U AT R AR BE, PAGITEMR AT AR R AT A 113
Fyo FAFERRIUE — L7 IR T PAPATRE AT HS ST B 45 1 51 SE A0 A

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

str () BRECE N TRIFAFAENERZOR, M repr () T ESRER TEEI20R (AERBA 4L
WA, WSS HIAAT SyntaxError) XA NRATEMERFRIINER, str () FHRFIFI repr ()
—FERIE. R ZEMENE— R B AAMIE AR, B SR RIT R T IS5 . FRIRAY 2 T4F
BRI RS
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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, vy, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"

string B E—A> Template 3, BRMT 7 —MRHER I TAFH N IIE, HHRM sx #5067
PP S AP A ER AT, ERE X 2D 2

711 BACFHBELFT
A2 AP AR I E (R RPN £ 745 BELEARYE FAFER AT b £ A0 F IR 215 UE K {expression}
FAEFATER L8 Python FiA X A0{E

gﬁﬂ%@ﬁﬁﬁ%ﬁﬂ%ﬂﬁﬁ%ﬁﬁﬁﬁo RRE R AR S B AR A T 2. DA /R B pi 8 AEI/IN
Busia =4

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

1 s RO DA B iR NPT S . ARSI -

>>> 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

HAr B vl AR S AL Z iR (e, " tar Ml ascii (), "!s' Wl str (), A "1r' 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 RIS, 5SS %158 formatspec.
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7.1.2 =58 format() HiE
str.format () HIEMIEAFEM T Fis:

>>> 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 REcTy]
JHRFIRE B str. format () FEHIXT RN E .

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

eggs and spam

WIERTE str. format () JryEH A S5, WEASEWLAFR5] HENNHE.

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

(L B R TSRO ML RS

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

ﬁn%%ﬁ*/\ﬂk%kﬂﬂ‘%fﬁ 6‘“% RAEIEE ?ﬁﬂ? %B R B e 1944 BRI AN S 4 o7 15 | FH A R ok

T Ak . X W] DA Ao a7 B % 8 - L O " Y7 5E

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}

>>> print ('Jack: ; Sjoerd: i
'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XA AT PAE 12 B 4558 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 KA vars () ZEEHERAR, RS A AR 7 L.
g, NEUTAOHE AR ST 8, Hp e S A E 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
0 100 1000

K] str. format () HFTFERFEEALA EEEMIA, 7527 formatstrings .
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7.1.3 FEpgLFFTE
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

(EREIZ M — =kl ] print () BB BAREHSEE TN )

FAFRXT AR str.rjust () FiEESTELLMIA TSR E T FE B I ERF R s A X 55, 28

I ERA str.1just () fl str.center () « XEEHEARSTG ARG, BATHRZR M —H

FIFAFER, AR AR AR KK, EAIASEWBT A, MR E; XBASFIARMIIN R, |

SO HTISE, TSRO (ORISR, 5T 0
10 x.1just (n) [:n] &

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

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

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

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

7.1.4 [HMFFEBBEXLTEE

% sBAF ORA) WAl TP aMsAfe. 4E 'string' % values, M string H) & SLHISPAE
AEEZA values JUREEHR. BEAEE R PHN TAFHIEE. I

>>> 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| B 215 &,

7.2 EEXHF

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

’>>> f = open('workfile', 'w'")

B SRR UG LT 0BRSS P, s — A SO 7 i
Ffo mode WTLARE 'x  FIRICAFRBEEN, "w R HBEEHA (CAAER A SgMER) . B
a' FORTTIFSCFAIB NG AT S AR R & B SR E SCPFRAR R . o+ FORFTITSCFbAT
5. mode ZHUZW LR HMHIEINA "r' .
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SR LA text mode FTITFHY , X MG MRS A FAFER T, AR AT E Y 25 05 75 b T 45
o ARSI E HSHE A, BOAMES MK (B open (). 1 mode HUBHNE "o WA binary mode
FIIF S0/ BAERA R AP X R AT B S 1Y o XA % T A AN & SCAR I SO

FESCART U, BOASE P SR EFTEHRAT (Unix B9 \n, Windows [ \r\n) Feoh \n. 7£
SR G AR, BROAS AL B \n SRl 545 E G HRAT o ARE AR 5 18 SOC R 30AR S
PERVLTAT I, (R SBER bt HEdEGII 0PEG B EXE SCHFHEE . i SRR S IS
LGN ST e i e

TEAEPRSCPERFRIN, B with SCRET. D0AUR Y T ARG G S F IR ], BRI 2
FIK T AH . A with #IHAE try-finally AR R BRI 2

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

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

If you're not using the with keyword, then you should call £.close () to close the file and immediately free up
any system resources used by it.

e Calling £.write () without using the with keyword or calling £.close () might result in the
arguments of £.write () not being completely written to the disk, even if the program exits successfully.

Wit with IHEAECE A £.close () RMISUHRGG, il % SCFxEeRs B 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 XHMRIFE

AT RO TRHEE AR T A N £ ISR

FRPOCENE, EEA £.read (size), BB HAE N FRE (FEXAEAT) 5
FA R (FE U ) Rl size &2 DATENEBIESE. 24 size LA MESE N RN, R
IO R [ S ST N2 s A0SR SO R/ N AR ML WA P RSl 2 R Bt Al . 24 Ul ), R
BBOFR I B £ size NFEF (TECARRAT) 5 size M (FE T HFHERAT) . RCFE SRR,
f.read () FFRE—NEFLFFE ().

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

>>> f.read()

f.readline () MICPFH AT 4747 (\n) BTETFAFRIORRE, WARSUEARATFFERE, WITE
SR G — AT o X AR FERARR JC 1% MR £.readline () RFE—DEFERE, MFEROE
B TOCHEARRE, MR "\t FOR, TR RS ATAT .

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

7.2. BEXH E57 W, #1456 51
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TSR BERAT, VRA] DAPERRE I SO R o R NAFRRL, PRdRy, FE R

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

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

AISRARA S R T O T A 17, REATPAE A 1ist (£) 8 £.readlines ().
f.write (string) & string INEB AR SN, HREIS AT -

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

Ti%’)/\ﬁﬁﬂ%’éﬂé@ﬁgiZﬁﬁ, TR NN TR (FECAEAT) S FIg (FF dk st
AR

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

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

18

£.tell () aR[ul—EEL, Z5 SO RAE SR A A T A8, o — BRI A S IR ) 7
TR, PAR SO 8 SR R

BLPRAS SCAERFR AL, 5] £.seek (offset, whence) . T [H—NZH IR offset FATEAL
B 5% 5 whence 38 E . whence 1 0 {HFERMICHFFLEE, 1 Fm il 450 SCHALE, 2 FR
SR B AR NS 5 . whence TGN ERIAE N O, BB SCEITSAE S5 05

>>> 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 SO (IRSEAERE AT ER AT b BSTIFRY SO ), RARVRARR TSI L8R (B seek (O,
2) MREBSIERRREANGISN) FH HME—F R offser [E2ABLEHEM £.tell () HuREIAEFERE. Hih
offset {HH#RE 7 HE AR E SLHIATH o

X RA —BEIMY IR, Bl isatty () Ml truncate O, EAIMEABEREAR: A K ICAXRE)
TRARHEZHES% .

7.2.2 {E[ json REFLGHICEIE

FAFER AT DARERAAHL T ASCHH SO e UL R . BT BE S 3853, Rl read () ik HBRIR a5
Fidp, B FRAERAMEBL LML int O BIRREL, EREZEML 1123 AR AT R I HACTHE
123 HRBERATFIE QR 5 M 3 SRR A TR RO I, Fah TR 5L A5 2%

Python fEVFIRfl AR JISON (JavaScript Object Notation) FATER AL A%, A ZLEH AT i 5
AR AR ARF S TR B BRAT 2 SCHE . 2470 Json BYBRIERLE AT AR ] Python Kidl 2 Ik 4514
RN TR I XA REFRN serializing . 5455 Fom T EEEARFRA deserializing .
TEF I P SIEZ (8], R0 R AT Ef AT BE CAFRATE SCIF B b, B 19 2% TR Sk 2 A
AR -

52 58T, £ 145 ] Chapter 7. it
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MR JSON # 2l # BN AR T et e <o il . PR EAREE, X EHMCy A
PERY R A%

WA — ARG =, ARATPA—FT I SR AU R & B E Y JSON FAFER R

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

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

json.dump (x, f) ‘

BRI SR, AR £ 2 — DT AR rext file X5

’x = Jjson.load(f) ‘

Xl ] B B A B AR R DAAR BB Fe R 7, {H 2 AE JSON Hh e Bl ARAT: 22 3R 1% S 19 75 BEBOMII 55 T -
Json B 275 6 50 BRI ERE -

UL
pickle - 7RI

5JSON K[, pickle j&—Fh SR VFRHT 52 2% Python X R HEATFF LML, L, Bk Python TR
AREM T 5 HAE S W SRR P BOAOL N ERR AL AR h AR UGk
DY, MBJFFIER B AR ERIER) pickle £ al APATHE R AT .

‘ pycharm u
‘ ¢§ PyCharm RBRRER: RULT

E=1

@& “‘pycharm” 35 @ ’ @

A KA FREY 4 AR % 2 % PyCharm % W A%
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FIHACIE, FALEBCARIBREE, H2UPRRE I pl v, (R feCaA o LR
HE. BEl () APAT XM ERaERM 737,

8.1 iBEHEIR

TEREE R SOPR AT RS %, T REJ2 AR 7E >) Python IR 7 5 1B I 1 4 i

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

A

SyntaxError: invalid syntax

fEpT AR 2 i R BEIA R R AT, R R “EERT, IR AT BRI B A — R AR
ML R AL E B @ Y token IRy (B0 BAZAERX G HAY) - A" Bld, FE print () X
PRECHIE IS TR, POMEERA TAES () o« U AT S e, DAES AR B B4
SO AR BERITE 25 WIRAG A

~ 6

82 ®BE

R Ry B R A ETRIA LR W, (BAEZARATI, BV RES T AR FERATIAG I 2 i 4 %
YRR * RE *, FEAERXFEVEER: RFRICASWTLE Python F2/F R ARBIEAT. HE, K
ZHEFHAXYAR AL, B2 SR R FrR i AT RE R

>>> 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

CFgkzE)
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Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: Can't convert 'int' object to str implicitly

R B ERE — TR FB R T 2B R. SRA AR, HRBA PR AE R
FRAG B —EB AT el ok EadoR Bl h il S R BUKIK 2 ZeroDivisionError, NameError
Ml TypeError., VENFHERAGTHN A F 2 K AEMNE R A MT A NERFEA W, E
XTI PUE LR MA—E e (BRI — A HHLE) . PRER R B2 WERIFS RS (TR
FEPRE KT ).

X AT TR R T 0 MR e 2 2R B L PR AR £ R

BRI SR TT 2K AR [ A FE 3 s A A R i B S T 2t 20 R PR A T 1 Ak [l 6 5
B2, BRALERMARMER AT

bltin-exceptions 41| H} T & R A BTN & L.

8.3 ABFRE

A PAG B A BEET e R E AR . WA TG T, ESEORH P —EHRA, HIEMARR AR
e, HAVFH PR (HH Control-C si#fE RS SR AR ) ;5 RN 5 R H ar A

#id5]| % KeyboardInterrupt S EIHRN.

>>> while True:

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

try TEA) I AR R -
o W, WATry F4 (try Fl except EEEF AN (£4T) 1EA]).
o WUREA AL, Wkt excepr F 81 5208 try B HIIIAT .

o ARAEPAT try TRINNEAE T SR, Bk % TR R R TR RS, AR SRR SRR except
KT SR ICAC, WIRAT except T-4), SAJGAREEIIT try IR SIS

o QPR S HEA except TAY P RERY RN ILEC, WRF HAR B SNTEY coy IHA S ARBCH
HEVEBRET, WER—A RAEFF, PEPRHE I 2R E PR .

—A> try IFRIATREA 24> except T4, PMEENFFHIAAPRRR . &2 ST MEBRET . AP
e FAL AR ry AR AR, AR BRI — oy TEA) N HAR AR BEAR P i 57 5. — 1 except
TAPRTARE A S R S ool flin:

. except (RuntimeError, TypeError, NameError):
pass

R AT except TR NI —MRBE R BRI, WFHFH except T/H) PR ARA
Y (AL R MIA AL, — 51 IRAE R except T4) 5 HRAMEZ ) o Biltnn, N A AASRHK T ED B, C,
D

class B(Exception):
pass

class C(B):
pass

Qi3
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class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

THERNR except THIBAIE (48 except BIFIH—AY), EFFHTH B, B, B RIZ—ICALHY except
RG-S

S I except AT DA B 4%, DARIVEIBRCAT. (Has 8 E A, ARy AR A 2 4 25 FLIE 1Y)
gifetiiR! RPN TITHMRNE, REEHTIAET (FREATFRNELCHRR)

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 IFHJA—AIIEHY else F &), FEMH ML AUMAERTA ) except THISTH . XFFHE try T4
G5 S w LT R A SR BEARA .

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 TAIHI try TAJBSIMASMO I EAE, PO BB T EAMAIRH try ... except AR
ARG A 5

KSR, B RERA REME, WP S Al SEIIFENSERIT i 2R,

except 1) W] DATE ¢ H ARG TH AR E — DA . ENEEM—DRELOHE, B3 BFGEE

instance.args 1. NT RN, BHMIMELT _str_ (), BT AEHETESHN LS|
HI .args o HUATDAZERDH 22 BTSSR m LS4, PR T o ORI . -

>>> 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

Q)

83. WERR SE3T, 145 57




PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

Python Tutorial, A4 %5 3.9.1

(£ L£50)

X, y = 1inst.args # unpack args
print('x =", x)
print('y =", y)

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

WERAHEASE MENRER ARSI RN B ARG —i s O HEEE) TH.

SR AR P A UL try TR BRI R, IEACEE ay AR (RIGER M) BB iR A R
M. 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 finth =&

raise WA SLVFRR AP GO A AR AR E S . (A

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

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

raise ME—ISHHR B 2 0. XS HLHE D RELHSE L~ FFEE REA
Exception f3€). WIRMEEBAE—DREIR, ERHEIIA A S B i R HOR S pi1L:

raise ValueError # shorthand for 'raise ValueError()'

WARARTE S R T K T R R EATTRAAME, WATAEH R RA raise IBAEXEHT| & 5F 7

>>> 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 REk

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

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

AR ERE ST AR . fln:

>>> def func():

raise IOError
>>> try:

func ()

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

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

OSError

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

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

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

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

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

For more information about chaining mechanics, see bltin-exceptions.

8.6 AFEEXERE

7 A DLE S B @B R E ISR M A EANTE E R (5 Python RIYE L EE, HSHE). FHil
T WV % B AR R Exception ZERAE.

W PAE LRSS, B DABAT AL A A2 DASRAT AT AT e, (El s A e, HRft—2e @ ie, X
U JE M SR VAL FEAR T N R R O AR R B . TEQIETTRES | & AR A AR R AR, 3 5 A0
S NZAREE LR S RIS, I AN A AR A B A B S 2 T

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

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

Attributes:

(FIHED
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[CAN)
expression —- Input expression in which the error occurred
message —— explanation of the error
mrrn
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
mirrn
def __init__ (self, previous, next, message):
self.previous = previous
self.next = next

self.message = message

REBEHAE AT “Error” 451, FUTARMER T 654 .

VEARERIHE LT EMTH O R, MRS ENTE LR Beh T fe i s, A RXENEZHER,
WS K E.

8.7 E N FEIRME

try WAA S — AR, T E SORAE I A TS OL R TR B . fln:

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

Goodbye, world!

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

WERAFAE finally T4, W finally TAPRHEN try IRMER BTN G — L5 AT, finally
TN try AR E T RS IT. ARLRIHE T 24 55 KA — L R i ol -

o WERAEIAT try TAPUIRIAAE 7R, SRR ATl except PAUUEATALEL. USRS B B
HA~ except TAIFTALH, WZRHESTE finally FRIPITZ RRERG % .

© RHWATRETE except B else THIPUTIIAI KA. [AFEML, ZRERTE finally THIITZ)E
BT %

o WIRAEIAT try BRI IEE]—4 break, continue 8 return ifh], W finally FHPRFEIAT
break, continue 8} return &4 2 BigHAT -

o N finally TAIPAE—A return i&a], MEIRFEMEXHRE finally THAFEA return &
AR IEME, MRk H try T return HA)IR B

g
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>>> def bool_ return():
try:
return True
finally:
return False

>>> bool_return ()
False

—ANHON SRS

>>> 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™M)

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'

IEARITE 2N, finally FRTEALATIEOL NAR BT P FATERHIER NG| K TypeError A&y
Hi except THIALEE, NILRTE finally TRIATIEHEFTTI K-

TESSPR R H, £inally TR TREOOMBIR (GIASCIFaE M ER) ERAH, TR B
RIS

8.8 i W HIFEIRIE

FELEXF R TE ST AL PR E% 0 G SERAT AR T B A, eI Bl % 52 i B A R I Eh ik R R
iR ST AR FHARS, BT — S HE A A TE S b b

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

XA IEHET , B MM UE AT S, S SCHHE—BORaE iR A AL THTIRIRAS . 1XHE
] LA AS PO 2 I AL, (DR TFROR A Y AR e R D T AR AL with iEA) SRVFR SOOI AR AR L e
VATl DR e AT 15 21 e A B 1 2R AL

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

PAT5EERG, BIGEAEABRAT B S MR, SO f BIRA SR FISCHF—FE, $ROUUE G B
AR SR H SO R X — i

8.8. FiE WAYFIRIRIE FOE7m, 145 o




PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

Python Tutorial, A4 %5 3.9.1

pycharm

og PyCharm B R%ZHER: ST
R -

@& “pycharm” 35 @ | @

e A HE R Y B AR R %% PyCharm % e AR

1l
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CHAPTER 9

R T — PP GBI RER 75 . RIS EIRE A & 22, i avrelE—4
BB ). BRI SLBI AT DA PR AF A SRS BN . — IS Bl b n] A S H C RS
(GE XAERH)) Tk

HHAD AR TE AL, Python JARH D IPHEATITE SCRZEIMAZTEF H. B2 C++ Hil Modula-3 Hi2E
P25 . Python BZESHRAL 11w ) X R Am AR i B A AR AP SRARALE Rir 28, JRAESEMT DA
B EERAULAIR, — D IE R AR B2 AR A PRI 7 k. X R AT AL S AT AR A 2R A Y
Bdi. MEH—FE, B Python RARMZNEHRFIE: ENHEZf TG, ATAERIES 2.

1E Cr AT, AT (OFFHARI ) S public (FISNIL R ST 55, BT LR B ECHS I virmal.
¢ Modula-3 P, 17 I FE 7 v I RS 7 ks BB R Fomxt S 2
HOEH, SR, 5 Smalltalk —FE, JEA B LRGBS A 45 T L.
5 C+ Al Modula-3 Rfil, 1 ERAT DU P RS . BOh, 5 Cor —bE, REZBATHIE
Ve (FRIZERE, FARSE) 0 B2 A T LA 2 T T i X

(HFEEZ TR AR, TS M/RAE Smalltalk F C++ FJIRE. Tl 2 Modula-3 fyARTE, [
HICHT IS0 S C+ TUEET Python, (BAHTHH A HEH 0TI E )

9.1 ZIFR

MGEEANE, A0 (FEZMERIEN) ATAZEE S A — x5, AR MG o514 . F—
% Python Bl F A S HMHE— i, TEAPEARAMEARA (Bey, FA7H, Jodl) W] A4 b2
o (i, AAX AR, gk, TR HOAN IR Python (U TE AT RES T A 15N
ASEIR o S AR N T R P32 an, RO A S T R AR 5. i, & — R
AR, B SEBLUR i — 54T WERERBUE S TN SR X g, TR R B B - XA
s 28 Pascal HIRFEM PN AN RIS R 1AL -
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9.2 Python fERigFids &8

FENTRZAT, FE S EEURR-—LE Python UM AN . 285 SO i 24 2 [T — L85 b B¢ 5, AR
S A P IS iy 24 2 B ey AR ARS8 A BRAR IEAE A AL 0T o IR — T, ST XA J A KX
LA 4% Python F£/7 G #RARA I -

IEFRATM—2E5E ITI6 .

namespace (fii44%5[0]) J&— DML FEIXR RIS . KI5 23 [0 4 HiES By Python L SE o, (H—fi
LT EARN S LK KEEAT (B 7 SR TERE MR ) , T HAA AT REYERE RSB . R L i 4% 25 )
MBI N EREIRS (BF abs () XAERIREL MINERFESE); BRPRaRAR; KLk
TR RA AR WERE SRS, MREIEEG IR SRR, KT 2 E
—nide, ARG SRR Z RN B KA B, A E RRBREER] PAE L—4> maximize
PRI A 227 AR -~ BRI P b 250 T A SR A4

JREUERH— T, RAUEMERAE A S Z G A FREFR A Bk - B, fERB 2. real 1, real &
WGz — B AR TS, B h A PR S I B T BT T - 7E#35 X modname . funcname
#1, modname J&— MEHNF R funcname B EH— @M. FEMIEH BB JE M AEE H o
()4 R 44 Bk 2 TR IE S AFAE — AN B e LA [ i d & 45 ) !

JEHERT LR R B T Er. W REE, IR2x BRI 2 1T . B a2 AE, /R0T A
EH modname.the_answer = 42 . A SEERETT AR del 5. B, del modname.
the_answer M4 N modname N £ T #4[4E the_answer @1,

A [7] I 220 61 78 ) i 44 25 )30 S R A AR A2 0T o 05 B4 BRI i 44 25 ) 2 7E Python B2 5 5 i B
BN, KNSR . B 4 R 44 25 RIFERLHOE U AR s, Ry 2 S e kr
SR RREAR . WRRERR I TIUZ U8 AT ITE ], AN B SCPF s sl a2 B 2, oA 2
_ main__ BEHGEMM—ES, FRILEIIE BESmmg i, (HNEAFRSER BT — M
Hy XAMEEFRIE builtins o)

— A RR B A b iy 44 25 [RIAE XA R BRI R T PR, - R EIGR [ sl it — S ANHE B BSR4 B At 10
Eﬂ“?/ﬁ\gﬂ}%o (FHL b, HEMBIIREE T4, BIREEL.) 4R, SUREHFHSRSEEEHCHA
iy 44 25 8]
—A AR R B2 AN 44 23 (B ] BT A9 Python R A9 SCAR IR, X BLAY “PI BBV BME XA R
HAERR 2 5 | 22l fe i 44 25 (B & R A4 FR
BORME R E S E R, (HEMSwish S . EPATRIEMEZ], &8 3 5 4 N4 250
GGk lioke=t (b %

o BRI A P ERVE I 5 SR 44 R

o I AR ST G548 R AR B0 s B/ E IR & e R 24 Fr, (WG dES /AR

o BIECE —AME R S Y B 4 R 24 R

o AMEIIERE (BJEIEER) RSN E XRG4 2
WSR2 E AR T, WIrE S| AR R B8 ) S e i 42 5 44 Bk 1 v 18 7 i 3
BE S EE R N EME I ASME R A &, FTPAMH nonlocal 1A NAEARMIAS & . (R BA #E
P AEA AR &, X REAR R A (2R AR AR i L AT e i WE/E IR 1 — 09 R
TRAS T[] 44 A ANTAE B R RN AE ) o
W, METRTE R (mseAs) 51 4 ul A B4 FR . TEREASN, SR E RS S
A e VE A — 20 dn s 25 10) . B 24 25 0] o 280 SCRFTE eyl a 44 25 18] N P E: O — A 44 25 1)
B2 AR R TR RN I 32 9 R SCAS R 2 1 AE— IR P S R 0 4 SRV I St )2 i A B
HIf 44 2500, TCi iR BT 2 s M A B8 . 55—, SEPR AR R 2 Eaf T ah &
SERLP) - {HJ2, Python IEYERHE “HaifHIER AP 107 & RE, IR B T 408 80 725 44 PR i
Br! (FHE b, R e SR mESmeE T .)
Python ] —ANFEFREBLE S2 X AL - QRAFFAEA R global 8 nonlocal 15/4]) -- WX 44 FR A KA
ot A ERWZERE. BEASE HEDE - TR RA R ERIXN 5. MRt 2untt: 4] del

VIRAE—ANBISh e BEHOS G — AR AR dict_, EREUH T MBI A A SR FI; _ dict REMEEAR
RERLTR. B, MXARER A BB GE, N R TR 2 RN .

A
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x o R T 5 | B i 44 23 1) PP RS BRT x BOZ85E . 98 b, B | AH 44 PRI B0 (Rl
PRI e, import TERIFIRKUE SCATE Ry ek i 8 i R ok ok 244

global i) nl G iR MIFrE AL R AAT T4 R s HN A4 E g 48 5E ; nonlocal i3
SESPAcke = iact 6o abd NFay (95D A M ENA RESBENE A e O R

9.2.1 eSS B AR B
XA TER T A5 A RS # FR 220, PAS global il nonlocal &AM MiAL S4E5E:

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)

B ) 2 -

After local assignment: test spam

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

R BAIRE GXRERE) ALWES scope_test %} spam TS5 5E . nonlocal IRAES AR scope_test
Xt spam W453E , T global MR{HSMUSHIUZR G E o

fak T AFE global WR{HZ B 2 Z HIBEA spam HIFE5E -

9.2. Python {EFMAIR &= 71T B 45T 68
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9.3 MRk
FHIAT SR, =R H RIS L

9.3.1 XENEE

] B SR R AR

class ClassName:
<statement-1>

<statement-N>

RIE X5 REUE L (def 1) —HELABEITA SBIEM . (IRATPAZERRF I SURTE 1 £ IR —4>9)
SCHE BRI AR - )

TESCER R, S SON TR AR REUE S, (AR Avra HAbiH ), ARERA H — BATSRE R
AL A AR, e Y s BOE SGE R A — M RIE R SR, X2 T IR A 2452 LT B
FHIAY - XA R S5 R

AP AZSE S, A ASH A A ], AR R A - TR, B xS s A i A (AT
FEAERXASHr a4 22 e FERII, BREUE S0 B HLIK BT R B4 A -

MO (NGERAL) IEW BT E U, FRIE—A K R XEA RS LI E a4 a5
B A IR AR g FRATRE R — W TIA RIX R ELZE R BUIRR (EEARE L2 mEfE
FE) JRy B B T A 28, X SR A L 40 5 B SR SR Iy th i 244 Bk (REX A7 Bl A

ClassName),

9.3.2 W5k

ESUESESTITLE L (C e I PR i

B v 51 R 1] Python HR BT AT JE LS | BT T R HETEA: obJ . name. A7 RUHY SR IR 44 FRoe 20 G 1 7
I TAAET Hea 2 2 PR T 28K, L, ARZEE SO X ARAY:

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

def f(self):
return 'hello world'

HB4 MyClass.i fll MyClass. £ g2 B UWEIESIH, R4 Bk Bl — N EEEOR— A R Foe 4. KE ik
WA DABEIRAE, BRI RT DA S B S B ek MyClass .1 ffH. _ doc_ W2—E%m@t:, Bk bl iy
BRI R "A simple example class",

2RI SV BB R T RAEIO RN R MR — D LB SR R . 28 BRI
(BB Ea i)

x = MyClass ()

BIERAHT L) FHRF IR G LSS SR AL B %

ORI (“TH” RAR) LI DEXR . FERERAETAREV RSN A E LE6. A
PE2E TR S — 400 __init_ () BOERIROTIE, whigaht:

def _ init_ (self):
self.data = []
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M REXT _init_ () TPIRWF, A SE B R AE & [ 3 O R 0 2 Y 28 52 B Ak IE
_init_ O PEAEXARBIA, ATPAE DA R RIS — A A R AR B S

x = MyClass()

BN, _init_ () AR A BN RAS I g R G . XM OLT , RO ZESBI s AT
MSHPER __inic_ (). fildn, -

>>> class Complex:
def __init__ (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

>>> x = Complex (3.0, —-4.5)
>>> x.r, X.1
(3.0, —-4.5)

9.3.3 ZHIXR

BAEFATRE N SEBIRT AT A7 SLBIR G ME— B2 BT . A PIMA B Fr: ks
PERITTE

e B XS T Smalltalk FHEY “SEBIAER", PAK C+ HPH Bl R " BRBEIEATESEW]; B
AR, EANTRAES — RBIRE R Biln, R = 2 R MyClass BRI, WRATH AU
BORHTEIRUE 16, HARBAEMTIEEE R

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

print (x.counter)
del x.counter

73 —REBUBMES I RN 7 ik. Jrikde “IBT” XIRIYEKE. (1 Python i, Jrikik MARIEIF A
LR HA R AT AG k. BN, 5304 A4 append, insert, remove, sort %7575, AT,
TELARIR T, FATE & —T R LRI BIN R, BRI SR . )

SRS R RO PR T BRI SE . MR S, — D IEPBrA 2 ek B0 G Jg Al e e ST
SLBIRAI T35 . AT R B, . £ ARG, oA MyClass . £ 2Rk, 1 x. 1
ARTTE, WhMyClass. i AR—RH. {Hid x. £ 5§ MyClass. £ AR —[HF - B2 Fik
AR AERRBONR .

9.3.4 FHiEMR
SR, AR IR S B

’X.f()

£ MyClass /RBIH, XAFIREIFAFH *hello world'. {H2, SLEIRM— Ik ARRAN: x. £
e NITENR, B DARRASE AR VUG TR . il

xf = x.f
while True:
print (xf())

FHRZEFTE hello world, FLEIZSR.

YA EE AR &L THAT R REE AR DA <. £ O BIFEAWSE, BR 0
HIRREE LR T — 28 XNBERE T3 YA SEHTE A5 225000 K 4L Python
HESTI KT - B SBELbR A
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Fbr b, ARATREC ER] THER: TIARIRIRZ A T I BIN R AN KB S — SRR 1E
AT ARG, T <. £ O HSEHAYS T MyClass. £ (x) . M2, JHH—ANHAE n ASE0 7 8
BTRMEZ SRR RE, XNSEUENTHETE SO G, A B A SR .
WESRARATIIR TR BRI VAR B AE I, IR A A SNy AT RE S T A . Y — DSl AR e 1
SURRE, R LB PTEIZE. WERBE TR IEA AR — AR R i s o 5, Salid 7
W (F5m) AHRE RSO0 A R B0 R B — MR X G Iy 2ORBIE I ARG XS R ARy
MR BTSRRI IR RN, KT LRI EMSETNEE S EeE,
XASH SN FE ALY R O 4

9.3.5 XFIXPIEE

— MOk, SEOIZE RN T ARSI ME— R, 2R R T IR B SE I S SR A

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’

A2 Aoy 2 R ERHEE R, CSEREE T REAER Mmutable Xt G2 FI QN5 FEFN 7 HLAK I A8 B0 A 15t
WG BIADA A P tricks SRANZPIN VR R, BPEARTA 1 Dog SLBRF R L S2— A~ Bl iy
(IR

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)

>>>
>>>
>>>
>>>
>>>

= Dog('Fido")
= Dog ('Buddy")

.add_trick ('roll over'")

.add_trick('play dead")

.tricks # unexpectedly shared by all dogs
['roll over', 'play dead']

QO 0 Q0 Q

TR 2RI R0 T 52 A

class Dog:

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

Qs
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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']

9.4 #h3TifeA

DR [FI R R 24 FR R B HE BRAE SEBUANZE W Je ik A 4k > (e Se i s 91

>>> 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 SRR AR TR A B — DX (“% i) Frs . Sigisil, RORRER TSeilaiims
kA, Scbr b, 7E Python HScA (LT ZR P AR i FeBEd — R ek T A& . (MY —Jr i,
M C il 5 951 Python SEELN T PASE 4= st SE BRANTY , IR B RIS R A5 5 BEketdnl DA
C %5 Python §" A . )

P [ 24 AR O K TR A - % 7 i R BT e AR AR TR Y O SR e D7 AR B Y [
A ETERE ] LA — D SE BRG] B © AR B A S ek r T, HERAIE
WESR A PRI SE - FROCHRAR, FEBUH ] v 2078 AT PARE 234 22 AL RRA -

AETTENERG B JE At (SO T3k BRI 5. AP ks EHTT T IOr R itk 24
AT, A SRR R A RS A Bl .

IR SRR AN self. XMALHRE—5E: self X—HFRAE Python AR EA LS
IR o AR RERE, ANERILZE S AR FCAD A Hofth Python Ay SR Uis = wl e, 1M H W] DA
ABR—A> KR SR F IS ] RES B TR 205E -

ATAT A S RE I R BT A% SO E LT R IR  eRBOE SO SCAR AR A 55 T 2858
XZ W FF— BB RIRMEL — AR B2 nT AR . Bilan

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

class C:
f = f1

def g(self):
return 'hello world'

h =g
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A £, g Fl h AR C AT BRECH R ETE, T ENTAE ¢ BSEBIRTrE — b h 5245 T
g. HIHTER, AR BIRMEAE R R SRR 0 Y S R R ek

TR AE ] sel £ SRR IR JE kA A 34

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)

795 AT DASE 555 3 ek RO R ) 7 X5 | A R A4 AR o 5 0 YR SR IBR IR 4 Jm VY St e 00 357 HL s SRS
Beo (FAGEAR WA IR ) BEIRFATR 2o 78 W E ek P Rt R, (A
VeIV 2 A M 5 280007, S B4R AT ek ORISR n] AR YRR BT, e
o SCHYBRBONZE L —AF . 0, &% IR EA B A A R R e v SCRY, TAE R — 5 R 3R AT
2 RPN IEH ES TR IR A BE

BAMEAE— R, LA £ (B £2), HA7iER object .__class__.

9.5 4%

BN, WRASHRR, IS RFERAMESFCY “387. IRAZEE AR AR BR:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

#FK BaseClassName WAUE LT & IRAE IS SRS . L e i AT ik AU L2844
FAERI A . XA AT AL, BN, 2E2E S — M P i fee:

class DerivedClassName (modname.BaseClassName) :

URAEZE U PAT IR B 2R AR ] . A XTI, RO . MR BR BT R A 8 15 1 -
WK BYETER PR, WA R P AT AR . QSRR B R A B HARIEAN2E, T
FLIR5A s YT LY ]

RAE R SE B A AT 45k 2 Ab: DerivedClassName () SAIENZZEM—ANBL6. HiEG|HFH%
PAR AT RN ARIEN:, WA DR R R R BB A ) R Ak, AR AR T A RO S
W5 AR

IRAERTRES TG HERW . KT EAE T R — X5 08 HoAth 75 35 P B R R AL PR, Bt AR [H]
— P E LR — R R R AT RS T B CRIRAE S . (O C++ BF RAYHUR:
Python "G 1 1S Br FARE virtual k)

TEVRA: e B B 28y YA SE b b nT RE AR Je iy AR ] B b B e i) 4 (X FE 2 vk . A — APy =T DATRT Bt
BRAREE Y B BaseClassName.methodname (self, arguments) . & BNt sk
ﬁﬁ’@%ﬁﬂ? Mo (G ECY R 2R e 4 RIVE 38t DA BaseClassName 145 Frgk 5 10) B 5 a] {55 1
R

Python A7 1> P4 EL e B0 5 T 2R AL A -

o ffi il isinstance() M E — LB A I A isinstance (obj, int) Y & FE obj.
__class__ jint BIEANIREH int BIEEN True,

A
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o {fiff] issubclass () RIEBELMPYEK LR issubclass (bool, int) A True, [AF bool &
int 12, {HE, issubclass (float, int) N False, KN float A& int T2,

9.5.1 ZE4K
Python 75— ZEAUIK . A 2 MHEIEHIE SGEUF Frs:

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

<statement-N>

T ZH0 R UL, FER B LT, AR A R AR bR J@ 8 E R R B e . MAER
W), MZRGEH P AEESIASHER NP RIR . B, RE—J8HFE DerivedClassName
HRFRE], W&E| Basel HHEIRE, A (IBHM) F] Basel MHEIHEIR, WARASEAKS], B
#| Base2 R, MKILIHE.

ELS UL X AN S J— 285 Ty AT T 2 SIS AL PASCRRN super () BYPRETAIT . XA AEH
LA 2 F AR TR T RN R SE IR B H PRARR BT P Y super 18 ISR

BASHURIT 2 A B, BT ZmYRGTE RS R — AR 2 2 KB (RIEDE—A4
SR 2 SR PR IR E R UT I ) o BUAN, A AR ARAR H object, RIMATAT 2 H4kR 117 il
HRPRAL T — 2% DA LA T DAL object. S THIREEZEA MR —R A b, ShaSHES H—Fis
IR AORHE R INT Stk SREBEA KRN R ANy, RIERENCE—K, I BRI
(RP—ASZRAT AR TIRA MR I H AR ORI ) . BTE 2, XRS5 B 2 4Ry H]
SEHRY RAEECH T EE. T MFEZ 4TS, E2 A hitps://www.python.org/download/releases/2.3/mro/ .,

9.6 LALE

HRFPAL PR — XTGP <R SLBIAE 87 Python Hf ANfFEFE. HZ, KZ % Python fURSERE
PEIXFE AN WH N FRIZZAFR (I _spam) Wiz# 24152 APL AEAH H OLieE 2R %L
HESGREIR ) o XN A — N SEENTT, AT REAS 2R3 A RI I AR AE

BT T 2RALE W R A S5t (e 25k 5 2R A FRFISE ), B BEAFAE T s
WLHIA BRSZ R, FRoh &4k 5 . AEMEA N __spam WARIRSTF (BAFEM MRS TRIZL, 22—
JEB T RIZR) WAl _classname__spam, HH classname HZEFR T HIZE T XL 24 Hi
BEEFR XFNEAE EARRSIAENE, HEE B IEZE LN E T,

ARG B AL TR E R M AR N B . Bilan:

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__ ()

Q)
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for item in zip (keys, values):
self.items_list.append(item)

T 7R B B 7E MappingSubclass 5| AT —A~ __update FriHAF B 0L T R 2
HE X TE Mapping KW ¥ #i ) _Mapping__update i £ MappingSubclass K H# & 4 h
_MappingSubclass__update,

TR, GRS B2 T RGNS U7 R S S AL 1A R UK AT RERY . X TE
FeoRfE oL T 2SR A, GIAE .

BB exec () B eval () BRI A S LR H BB B MAIELEI 2 XELTF global
WA RO, PR G Rl s R A BR T[] s 28 5 2 5 A g i3 A AR RS . [)RE Y BR i 38 T getattr (),
setattr () fldelattr (), PARKFT __dict_ WEEESIH.

9.7 Z:IiifiEA

A7 6 S35 B H AT Pascal f) “record” B C ) “struct” SCRERGBHEIAL, 5 Le & BB IR0 1E
g A OLIE frE

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

— BUT B E I R B IS B4 Y Python fURD R W] AR A A — ML T i Bt IS 2 A4 75 3R 1 26/ 5
o BN, ARARA — BT O XT RAAM A LRI 1 s, AR WT PASE SC— il read () Hl
readline () JI{AMNTAFREATRBUEARIZE, HRHAENSHIL A

KHITTEM G B EG BN m.__self FURWH m () FIEMEHIXIER, Mim.__func_ NREZEITE
JITAS RV ) R RO B2

9.8 ENIE

FIHACA L, STREC KRR RS R SR R AT A for 1HA):

for element in [1, 2, 31:
print (element)

for element in (1, 2, 3):
print (element)

for key in {'one':1, 'two':2}:
print (key)

for char in "123":
print (char)

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

AT 1) KRR . (89 SO . AR (5 A 3 3k I (i 153 Python B — 4 — R . HERFIS
for IR STERMNE P iter () o ZEREGRII—AE LT __next_ () HEMEREINS,
VG RAR TP RICE. YICEHRN, __next_ () ¥f5|% StopIteration Ff il Ik
for fEFF. VRATDAE next () NWEREORTEM __next_ () Ik EMITER T ERBENL:

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

<iterator object at 0x00A1DB50>

>>> next (it)

lal

>>> next (it)

lbl

>>> next (it)

ICI

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

BB B R EPLH, SRR INERIAT HMRAE S T & XA _iter__ () JiEREN
—ANA __next__ () ARG RECE X T _next_ (), W _iter_ () AJPAA]HLHBIR[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 Stoplteration
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)

w o w3 -

9.9 4 5i2%

A2 DT RIEE RS R R TR R TR . BN SRR TRERNRE, HA e 20R m L
Pt vield B4, BRAEAE NS ETM next () B, BAM ERETFRAERE HAT (Lo
EVARATEE RN BT R . — R AT A b M R A G s

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

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

Q)
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(£ L£50)

Q O H rhoe

TMH?QEEE%%EEJEBEE’JT%JF@@EIWx)ﬂﬁﬁ*%@?ﬁiﬁ%%?%%iﬁﬁ%‘%%%ﬁio (B RS ) B N
%, WAESHSNEE __iter_ () fl _next__ () hik.

*’l‘?&&%‘f@ﬁ{?%jﬁﬁrE‘%ﬂﬁtﬁﬂk/uzﬁ’{lﬂxﬂﬂﬂZIEﬂEEJJGH? X AH A% R B LU self.
index fll self.data XMSLFIAS B X 5 9w 5 HIE A

F?TAEZJJ{UZ[JL%F&%M%Y?%}?%W A ARALEN, ENE S HBI5]% stopTteration, X4EfF
PSS e, AR AR SR H RS —HES .

9.10 E£RZBERERN

HELC T B AR S T DA BRI A R s, B TRIA SIS e, (BN A RS S AR 455 -
R ARFER AR T AR S R ONZ R BSIT G  R L o A ilie 2 2R b 58 B ma A il B X
RN R, A AR 51 R S B 4 AT

Bian:

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

285

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

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

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

260

>>> unique_words = set (word for line in page for word in line.split())

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

>>> data = 'golf'

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

[va’ 'l', 'O', qu]

74 Chapter 9. 3
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FRAEEERITT

10.1 R{ERGHEO

os BIRFEHL TIFZ 5 B E R G R AL

>>> import os

>>> os.getcwd () # Return the current working directory

'C:\\Python39'

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

—EEAf ] import os M A 4& from os import * . XPFEESHINZEM open () EKEHE os.open ()
BB, A BT SR T

WER) dir () #l help () RBRTMEREARII TH, HTAPRREL, 4 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 B P 32 1

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'

I, £ 145 T 75
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10.2 HF@EECH

glob BLBRFLHL T — AN H 53 6 d FUAT 1 2R 3 SO S e 4

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

103 HTSH

T FH S AR A o TR B AL PR Ay TSR . XS P FAFHETE 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 BIRFEHE T — M IR B A S4TSR AN AT SR A2 A3k, Il
gz 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'],

104 $EiRMHEERMEFLL

sys BYIEHA stdin , stdout Fl stderr WYJENE. 5T A BB ST R IERA T, BIETE stdour 3
HE [ F R AT AR FIEA:

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

440 AR IR B T PR sys . exit ()

10.5 FHREXTE

re BIHON RSP R AL BEFR AR IE MR TR o XA R DL 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 R IIREY, BT A D B AT A S A
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>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 %5

math BLHRGE I SAEARYIRIZ C R R BT 1

>>> import math

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

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

random BBt 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 B ExM /0]

AIFL ] T8 BB AT AL PR BE P . P AN R A B urllib. request FTF M URL f
RHAE, PAK smtplib T &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

(FIAkRED)

10.6. #= 77
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(£ L£50)

. From: soothsayer@example.org

. Beware the Ides of March.

mrr n)

>>> server.quit ()

(R, 5 RO 2AE localhost _EIZATHIMRIER 5545 - )

10.8 H HAF0HE]

datetime BEERFRML T DA RIS it 07 sCHRAE HIIAIIS () H9 28 B AR SORy FIRI ) 3095, (B BLRY
HE SR A RO S S BOAREA T A A AR o IR S R JRRRTIN IX A0 52

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

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

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

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

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

10.9 FIBEYSS

LB A R ik 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 PHEENE

2 Python Jfl PR T ARIF]— W RHA R 5 P O AR 722 T VIR 24, Python SRt Tl A7 B
] 235 2 e Y T

IR, TELLEHOAR AT A e Ge A e SR A LR E] Jy. timed t AT DABCHEUR LEE AT
B E R

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

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

5 timeit WFAIRER AL, profile fl pstats BIHERAL T HIFAER KA AL H R 5 E] %
ST T A

10.11 FRE =i

5 o BB — PO PR AT B AR PO RS s B I, HAETT A d AR 2 B s AT 20

doctest fRBFEML T~ T H, Fﬂ??ﬂﬁ*ﬁﬁ%%?ﬂﬁz?iﬁ FFER AR A . I 3 A5 R
TR F e L SR B U R T 2] SCRY AR ER AR AT B, S0l 1) F PR R R et SR, 9 B i
doctest AR PR ARG PRIFXT SCRY Y ELSE:

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

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

return sum(values) / len(values)

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

unittest FHNE doctest BEHUIRKED TR, (HE FRVFAE— I BRARIK SO 2 o 4 i 1 il

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

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

10.12 BiFHb

Python A7 “HalfHiit” AYBEAE. lid ARSI AISR KT RE T AR P U 210X — o A

* xmlrpc.client Ml xmlrpc.server BT ARHH LBU LR . RAEFIATHA
xml FHE, (HH] PURTEEE R T LB XML,

s email WM TEME THRCE AR, t4hF MIME fIHA: BT RFC 2822 [l SR, 5
Smtpllb #l poplib Sifp EAAFENGHEAR, Bribr AR TR, T
RIS (ARIE) LARSE L E IR M R AR Sk o

* Json FN MM IR R AT B A2 ek B ML T8RRI SR . esv RIS AR S 40 R (B A%
FCE PO B A SO, X 2A% 30 5 B0 R A 1 3RA% S . XML BB xml . etree.
ElementTree , xml.dom fl xml.sax 3. X EEAHFNER A0 IL 6 K& 4L T Python [
R A A TR 2 ] A 5 e 46«

10.11. Rzl S5, #1450 79
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* sqlite3 Kibg SQLite Kdli A fE iy ke, $RAL T — DRI AGE I RIRARFRHER SQL THIRH Al
V7 VAR AR

o EPLHVFSHIRFE, 46 gettext , locale, PAJK codecs fi.

‘ pycharm
—> .g PyCharm RERRENM: RUT

=

B & “pycharm” 3 B @ | @

e A wE R oY B AR %R %% PyCharm % ML AR
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cHAPTER 11

PRAERER T —F ZERSy

S AR T M AR B S SR SRR . K LERRAR D AR /N A

11.1 (L5t

reprlib BHPRHL T — A EFLRAN repr () AL, HT A ER KSR Z B AT AR

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

pprint FHGRAL TN IRFTEIER], Hobm i N EXT SR 7 E 5 SO R AERS B REAS ELHEHL
L SR KM A EITATIE, SR AL SUSIIHATAFIGEUE ,  DATE 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 BIRBEEHE AL ICA B, DAIELY 45 52 1) e T8 -

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))
The wrap () method is just like 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 P HEE M SR A ECA% X . Tocale B8 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 ("2d", x, grouping=True)

'1,234,567"

>>> locale.format_string (" ", (conv['currency_symbol'],
conv|['frac_digits'], x), grouping=True)

'$1,234,567.80"

11.2 &R

string BERE S —MEMK Template 28, HAGEMNTRAMPFEEE. €W PAEARE SN
FHZAR S O E i H SRR -

iR R SRS, AR S i EATERY Python FRiRAF (AREE & EE. HRIR
QL) M. — B IAERG S0 o5 LAFRRER R, T DAYE S ThT B R b B 20 10 7 BRI 1 Jo 76 2346 73
#lo 58 KPR SUNBAFAT 82

>>> from string import Template

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

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

WRAE T UL B S T SR P R U G AAFHO(E, B4 substitute () FFiARFHMLE KeyError, Xf
THRCFEFF BN, PR A T RE R A SRR, BEIF )] safe_substitute () JrikHE
I E—— AR R, BRSO ER -

>>> t = Template('Return the $item to S$Sowner.')
>>> d = dict (item='unladen swallow')

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute (d)
'Return the unladen swallow to S$owner.'

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

>>> import time, os.path

>>> photofiles = ['img_1074.7jpg', 'img_1076.7jpg', 'img_1077.7jpg']
>>> class BatchRename (Template) :

delimiter = '%'
>>> fmt = input ('Enter rename style (2d-date %$n—-segnum —format) : ")
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%y")
>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)

newname = t.substitute (d=date, n=i, f=ext)

print (' - '.format (filename, newname))

img_1074.jpg ——-> Ashley_0.Jpg

Q)
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(£ L£50)

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

B 55— B R 12505 2 RO AR U i AR5 20 BT ok o X BEAR X XML SO, 4l SeAR ik
A1 HTML [ 2842 2 6011 F 5 SRR T fE -

11.3 {FEHZ#FIEIEICRERX

struct BT pack () Ml unpack () B, T ARBIAE K LR “HERHC AR R IHAYHIT
AN TAEAN zipfile BERAYNTOUT, WTIRERM ) — A ZIP SCPFRY A S5 Bl Pack fURS "E™ FiI
"I R I T AT SRR < RREA e b RS B/ N 35

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 2435

LR RS T ARMUF R 22 AT 5 DEATIEREI SR . 20 ZRE n] DASR = IV R IR RECR 4 Bl )
ﬁj]\lﬁl’ﬂ I, PR AT 5TE G BisfT. — DA RIS RR, £ VO M st Em M 2ot

PAT ISR T R threading BEHUUIMTLEIS GiafTE 55, HAEW 37 R QRE0ztT:

import threading, zipfile

class AsyncZip (threading.Thread) :

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

self.outfile = outfile

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

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

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

Z AR TG 2Pk, M E PR 2SR ) F5 2 4 s . ik, threading 45
B fit T Z AT BRI, WIS B RO ERES R,

JUE RS T HAER K, (HRUNRTT R AT DA 30— SexE A B ). (R, SEBL AR S5 MR
BRI X R IRA T R BN, ARG queue BB AR L REHLNY Sk B HAh L AR
HE K. WM Queue XRIATRREREMG AN, W Tt EHEE, WalH,

11.5 B&E

logging BEHURBEINAESE & H R G HEICRK AL . RO T, H &M B AR E] SOl

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

BRAHOLT . informational A1 debugging I BRI, it S AR BUBRIERT DRI oAt iy i B0 0 5K
SECR B THRIE, Bk, BT o HTTP fieds . Brndid i nl VAR SE e Zos A i) % £h

J5: DEBUG, INFO, WARNING, ERROR, #l CRITICAL.,

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

11.6 555|H

Python 2 F ZfiEAT INAFAE B (W R B Rt 475 B0l garbage collection Ky RRAGFATI) « 24
FAR G I In— A5 RS R S5 A A RO T &5 AT

W SO Z B IR UL HRE T, (R R e X R R e HAt R G i i IR ER B AT ] A2,
BREFEAN R QE NSO HIR ARG H . weakref BURFEMERY TH AT DAALLOTET | FTBLREM BT 4 .
YR GAFTEN, R BN A55 R RREER, H 055 X G Al . SR e
X BT R R G A T G A

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

>>> a

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

(PR
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(8L 7))
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python39/1lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

1.7 AFREIIRNIA

V2N T RAR S I KT DO L N ES IR IRBORE - (B2, AWHh S/ B EA AR U5k
51

array BHURIET —F array O X%, TEUTIZ, (LIRS0 800 LA E % H .
RGO TR T NABIA S M AT T 5 RIS S AR ), e F 3
SR, 454 EAF A Python ) int b Gl AE 32 1 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 () MR, BIMTHIZR, EMZEsmBEINAIT L AH R, M7E
IR AR A R EE RN o RIS GaE TS BLBA SR LA oA 1R 2

>>> from collections import deque

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

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

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

R AISIREBASL , Al e ARt T HAL TR, BI40 bisect BIRAA M TIRIEA PR AL

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tecl'), (400, 'lua'"), (500, 'python')]
>>> pbisect.insort (scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq BHERIL T ETF LI ZAR LI R BT, /MERI A H BRI S . XX T HEER)
) f5e/ NGRS s AT 5 B R X B R Ui 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 +#HIFREHE

decimal BIBUREAL T —Ff Decimal FRA M T HREHl7F Ria 5. MHLNERY £loat —HEMRIF MK
W, SIFHE T

o W08 55 1 P RIHC A5 ORS5 +2E  2 s  JH ad
. TR,
o A DY 5 LA DAY R VAR B A R
o BESARUNELE, 5
o JHPEEEER S T 58 M T SR VE RS R BT AT -

BT, 8 A R O R SRR 70 S TN SRR BB . S RN ISR R4S
DU AR 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 FI/RHIL RSO B BMIE, FHMRIEEA WA LR BERAE ZhHE YA %67, Decimal
A DABEULF Tz SR o 2 — B R BT IR 0 2s  2E R & S B0 .

KR FE MR Decimal JEREAS AT T —HEH 7 ROBOR AN E H A ALIZ S A S5 AR

>>> 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 2 R IEHE:

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

EHIREFE

12.1 ik

Python IR F78 55 & B T ANTERRHE 28 PN I AR PR B AN o R Py A I ol SR WA IR 8, TR B
FEFF AT RETT EE SRR E RO B I, B AT DA PR A el R A B 22 101 2 55 BT R o

X EIRE A Python Z2%& n] RETCIA M BB REFF I ZOKR . AR HFET A 24 E B 1.0 A
HY R B % 2.0 A, WIFHRAFAEMSE, ZRERAS 1.0 8K 2.0 $F L — AW HFE 7 Toikiat 7.

XA B 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 (] B8 RE AU . 2P e Rl R R R B, AR A W ABIA H
CRZEEE T 1.0 SRR REAUERET, M AR B WA 225 T 2.0 AR 73— D HEAIERET. MR AR
¥ B BORFFHA TR 3.0 A, WA EMB AT A RS

12.2 SIBEMIME

T EIHANE B PR B LRFR A venv. venv #2248 ] I B AR 1) Python, ISR 2
G LA ZASRAE Python,  fEnI A Id 1247 python3 SR BT A 45 E Y Python JiAS .

LRI, W E L EEMHR, R venv BN HIAIZ T H SR 12:

python3 -m venv tutorial-env

W tutorial-env HEAETE, EXFNIREIE—A, HTEHA)E 5 Python RERS, FRikPERI%&
PSR SCOFR R A H 556

FESUFREEI ) H SR AL B2 . venv, XA PRI 22 1% FSRAEVRAY 23 ORAFBRORK, A I 38 0 75 2 %6F
JIAE H SR TR MERER — IR PR EIERERT 11 5L TH T SCRRN - env PRGAE B SOCE RS

BRI, A ATE B .
7£ Windows |, &=47:

tutorial-env\Scripts\activate.bat

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

(XA B A< 2 34 bash shell 4 E 1. TWRARM ] esh 3% £fish shell, ¥R %k ] activate.csh 5§
activate.fish J{i7,)

W REAUIAEE R SO VR B i PR A, DA RARIETE R A B IURRSRE, B SORE PARE python fiy
LFTBATIRE R 2R E Python fiUAS, 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 &£/ pip EEB

YRATLABE I —A~%4 0 pip MR A2 . THIRIBE BRI L. BRIAKEEL T pip 5 Python Package Index
<https:/pypi.org> LA ARH] ATERI 4% #1771 Python Package Index U@l pip ZFRAVIZRIN

o,
He:

(tutorial-env) $ pip search astronomy

skyfield - Elegant astronomy for Python

gary - Galactic astronomy and gravitational dynamics.

novas — The United States Naval Observatory NOVAS astronomy.
—library

astroobs — Provides astronomy ephemeris to plan telescope.
—observations

PyAstronomy — A collection of astronomy related tools for Python.

pip BHZ T4 “search”, “install”, “uninstall”, “freeze” Z¢%F. (3525 installing-index F5F5 VA T fi#
pip HYSERE Y. )

AT DA 1 4 2 B A PROR 2 BT iR AR £ -

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

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

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

b ] B I SR A FRIGER == FURAS oK 20 e A ) A

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

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

WARARE RS TIX AL, pip SYERBIC A2 T INERIASI DA A T AR R Y
WA S AIRIOZ A, B T LAzfT pip install -—upgrade KFAPFETHR B HOFA :

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

Q)
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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 JGHR—PEE AL FRRE AR IERSE IR .
pip show KF7RA KAFE LAFEE:

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

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.
Home-page: http://python-requests.org
Author: Kenneth Reitz

Author-email: me@kennethreitz.com
License: Apache 2.0

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

pip list IR HEAIPRIE P 21y BT f 40

(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 FHE M — PR C LR IR, HENMEN pip install PR, —MEILMLER
B A R requirements. txt XHFH:

(tutorial-env) $ pip freeze > requirements.txt

(tutorial-env) $ cat requirements.txt
==3.1.1.3

numpy==1.9.2

requests==2.7.0

BRI T DASF requirements . txt $RAE 4 MUAEE BIIEIE 4 AR R0 — PB4 B0 . SRJR P o DA B A
install -r ZHFHBENL:

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

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

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

pip HELER. B pip M52 LR, 525 installing-index 575 . 44 B — ML -7 24 Python
WRG| PR Ik}, 5% distributing-index $555 .

123. {#H pip €28 o5, 145, 89
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‘ pycharm
—> £ rychamaeszRR: ALT

=

B & “pycharm” 3 B @ | @

A AT ARES 5 B 4R %2 % PyCharm % Mg
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cHAPTER 13

BT 7

e R T 2 S50 H8 ) Python 1948 - J57 6019 Python K ARUSAO B FUIR. A58 %
EWRH TR L
A2 Python SURYER I —FR4r . HoAh SR :
e library-index:
N AT, Z T IR A AR AL, DIReRBIm e R EE) 5%
£ho ARAERY Python KATHEL S 1R % BYFSINAAAD . G Lebedn] DABEE Unix BRAE, @ik HTTP 43 3C
B, A SBERLEL, BT A ATIRT, S5 CGL AR, iUl A B i 2 HAE 55 . W YabnifE S %
AT MSEZ 0] I NS
* installing-index fEfE T /B 4 %45 i HAth Python % 3 4 5 AR HL .
» reference-index: Python HJIFEVAMIE SCRUTEANIRE . /A T e IFE EE, (B NEF A SR 5E G
w2 M.
B Z Python B
e https://www.python.org : F [ Python Wl B &ML, XRYPAKFE R Web 5 Python 3
VORI R . M AR 2 AR G18, QiR , HASHIRORA ;. Bitg vl BE bE 320k s BBk,
HARB T G P
* hittps://docs.python.org : 3 1J5a] Python [ 3CRY .
« https://pypi.org: The Python Package Index, DPAFHL#WEHk A Cheese Shop', 2] T #k /H I H %l Python
BRI ZRT | AURETT IR B AT, , VR AT AYE AL A T3 i DA (3 ot REFR 3 .

* https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&—MHY4 KIS RFlI4E, HL
ARG A AR o R MEAS R M STRRICHEAE— 745 4 2 Python Cookbook (O'Reilly & Associates,
ISBN 0-596-00797-3) -,

* http://www.pyvideo.org M BRI PP WU AES Python AH ¢ BSR4 -

* https/scipy.org : Ecientific Python 3 H A4 Jl TPk M5 TT S MR RO, AR T gt AC
B, EEMAS, ARAMORERES:, BB, 0T atrEr— R,

XFF55 Python AH X ) ] @M )RR A, BRI AR AR BB 41 comp . 1ang. python , BUCEFFEANIAIE
FI R 4512 python-list@python.org. S ZLRIHEES K2 Bl Ay, DA K90 I — 07 F5 B 3 & 45 7
—A BRARAEANT, ) CRIBIE) F8, @UCGHRYIEE, PARCERRHEIE. HRCR) R ST
https://mail.python.org/pipermail/ F$£%] .

! “Cheese Shop” J2& Monty Python ffj— /Ml : — (LB K 5| — WA G, (FUCIS ML EERAhmg , T SUBB LA B2

BT, 145 T o
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TER M ZH, W5 LA AT H LA (SR 5 FAQ) . % UL (L & TR Z — I L — I M EI 1Y
e NS, I HFTREC & & T RS g s % .
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cHAPTER 14

R EAgIEMmE £

HLURRAS T Python f R SCRF g 48 24 Wil AT AN D S0 5%, 2840l Korn shell A1 GNU Bash shell (1))
fig. X MTIREMH T GNU Readline 5B, — DSR2 Ahdnfa N0 e . XANEAE H OISO, 7EX
HIRATHAEL U T .

14.1 Tab #p&F4wIEHE

TEMEREGR IS BN E, b4 Ag AR B BERF FIZhFTIT, PABEAERE T Tab BRI Ik 2 B L
ERAR Python IEHIZAFR, 2FIJE A RN IRIRL AR, APE string. a (FRIEA, ELRELE
A 2RI, BRSPS R B IES HAN . AR __getattr_ ()
IR R R — ), R AT RS IR AT . BOARCE T 2095 I il w R A
FEM T HR N4 cpython_history HY3CHF. FE R —IK Python i REA: il IUIE], #h’E Iy ik IH
CIpitR

14.2 AR EAFRRNERR

Python fif e 5 WA RIARLL , MR EE 7 —K2: TLiR/Ere, AR ERYIIRE: MR AETE iR £
AT (RRTER IR R B R T EG AT ) . IR Aha LI AT AR R 145
o ArbAfd (BEREW) 155, 515 URIHbATS 25 ILAC.

— AR RS 2 S SRR AR 2 [Python, ‘EELAAFAE 1A BN, BEA tab #he, MG
P DR P RE . BB T DA SE R A B AR AR o 55— DAL 3 2 < PR 2
bpython,

BLOOW, H 145 93
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cHAPTER 15

FREAR: SRR

PR BRI AR CE 2R A 2 SR8 (ki) /B 2RO, BRI /N

’0.125 ‘

S5 1/10 +2/100 + 5/1000 , [F3E, —3EHIH /N

[o-001 |

S5 02+ 0/4 + 1/8. XA/ NS A MIFEIRIME, ME—EIE R — 2 A 10 A EE /MR L,
SN 2 R

A, KZR+HEH /NSRS BERS 2R o e/ R BHERZ BT, IR AR
HEHPE A H AR A 0 B A T B L

JA A BE R PR A R AT A 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 .

WIAERYIERE, TCIRARGE 2 AL 2 SR RS, 2B 0.1 #RICTERT B — DA 2 S B4
/B AEDA 2 SRR UL R, 1710 @—ASToBRIEF /N

0.0001100110011001100110011001100110011001100110011...

AR —ANPLEAETR , ARE L BES S — AU, b, FE4 KA ZA 17 B0 L Re I Sl
il ] e NGRS, RPN B T4 8 AT ET 53 i FEn, A REINEIR R 2 K . FE 1/10 53X
AME T, AR R A BE 3602879701896397 / 2 ** 55 PAREAT 1/10 , {HIf AR 1/10,

R T PEA SRR B A 22570977 7E . AR Python W SAT EITHSEHL A A7 6 1) — L (L 1 2B S
{H. FERFRVHEALH, 2R 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 ZHGA A BT L, I Python i1 7R 4 AR RAREE nT 7 B 47 54

>>> 1 / 10
0.1

ii;_%ﬁjﬂﬂ%i@hﬂ%%%%@ﬂéﬁﬂ%ﬁ% 1710 WIRSHRME, PR r (a2 Bl 1/10 it B R iy
i i

HBlBW o, A2 N R S8 A R g O T el gk N B B, 0.1 . 0.
10000000000000001 , 0.1000000000000000055511151231257827021181583404541015625
EHRITLTF 3602879701896397 / 2 ** 55, MT A X LA FEHIEHS LA M FE I OME, Hitn]
PAE R HATAT—A, A EHR R AR eval (repr(x)) == x.

7E i $1 1, Python {275 Fl N B repr () BESEFRA 17 A KK TR DR, B o.
10000000000000001, M Python 3.1 JF4&, Python (fERZEFRSG ) PIAERENS L FEIX L H R ik
FERIFf LR R 0.1

TR AP O I E R AR . B2 Python YEE LR, AN RARIIGPIOHHR. IRSTERT
A SHFVRBIRE A P PR RS ROTE S PR IR RIS DL (BRI SEIE ST IR BT A i e A R

e BaXfPZEs).
AR S, AR e S Ay B A A s A R 7 A R K 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, AR s BRI AR R R BN S (AT T A BMER Bmiiie

—MMEZEATRESE — MBS BN, BT 0.1 FFAEEIER 1710, $F=4> 0.1 fEMAMtA—2E fE
M55 0.3:

>> 1 + .1 + .1 == .3
False

MH., BT 0.1 TEEAEf R 1/10 AR XA 0.3 W I ks /R 3/10 IE, A round () Mk
AP RIS A2 Y

>>> round (.1, 1) + round(.1, 1) + round(.1l, 1) == round(.3, 1)
False

BRI N TR RE FR HT ERE L PR {E, round () sRBGAZATDAR R “HiGar A7, ML
A2 SR AR T AR . AR

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

THERNF R IE A S R 2 XA CBAN . A X707 R STE P CFORMERTIRT — P
otk . WS F AR — SO A AR RSN ISR A S A 4

IEAIS R SCRER SRS, WO ORI R E S HE R AL TGP i B0 ! Python 3
MBS R TE RO R YOR TR, AR Z Bl ds LA UOF SIS HAGRI 8 24+53 Fi (i
PR 1 ADBEMAORAL I, X KRBTSR C 208, (EARR S 2aC eI e H kSR, HAaR
PP IR T RE 2 BRI 8 AR .
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ARSI SUR SEATAE , (X REZHOE RTS8 B RUL, R 7 R i A R I 45 51
EN N EE R EE R TS ER AR L5 R, str () lHEE R, X TERERESTSE
formatstrings 9 str. format () F¥EMAEHIARLE.

T T BT R F R 5, 2 decimal bk, ZAHRSEEL T A ST T AR
SV TiDNe i P

7B MR IfIZE R fractions BURERALSRE, B TE T HBEM A AZE (F W PA
REWFIRIG 13 XREREUH) «

WK RIS TR 2, RBA%E— FEUEIZ S Python {1 NumPy PAJ H SciPy i H Fir ity i4
LZHEBFNG IR . S0 <https:/scipy.org>.

Python MR 4L T —26 T H. | W DAFEAREL) #8258 — A7 S BOR B (8 ) D B0 0 #2085 Bh . filan
float.as_integer_ratio () HYESKF TR N—080

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

e — MBI ELAE, B AT RABOT R Te it B U

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JAYRE AT NHER] (DA 16 SHHAL) RIFTRIF AL, FIREREL thRIFAE ARV S AL R
A {E:

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

RO B A 7N T 7R Y T B AR 1 e T (L

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

M PR R, B TEBRERA ((FETEK) B9 Python BAEKU(E, PAKS SRR
XM EAE S (B4 Java A1 C99) Az i

A—MEMHTEE math. fsum () K&, EABTEARASREPROR S K. EEEHBA mE

;%ﬁﬁ?@ﬂﬁ EEREE “FHRIAL7 . X AT MRS HL AR RS B HE RS IR B, (A IR A S TR B BE R 4 5 B
A GOEE R

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

False

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

15.1 RRMEEEIR

A/NIAFEARE 0. 17 BB T, FHULIR AT DASEAESE F R ISR DL A RS B AT . BUE AT f 2 C A6 AR 3
& IR AR

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

N AXEE? 1710 2 Teik M bl NS B3R 1 . Hal (2000 45 11 1) JLPBr A (] IEEE-754 3%
RIBFARERIHLAR A S LT BT R G0 G #8 2 Python i 5Bk 14 TEEE-754  “UURGJREIRA” . 754 T
FEEF AL 53 ARG, PULAERARY, T SENE 0.1 HAfoy A J72%*N JE U RERm i e el 7>
¥, Hob I OEIEas 53 ARG R EER

15.1. RRMEEIR F103W , H 145 ] ¥
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’1 / 10 ~= J / (2%*N) ‘
A
’J ~= 2%*N / 10 ‘

FEHMT J U 53 AL (Bl >= 2x*52{H < 2%%53), N WyifEHN 56:

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

WALE UL, 56 EME—1 N fHAES J 18 4FA 53 i, IXAE J Ml Rt 2 & ad & AR T:

>>> g, r = divmod(2**56, 10)
>>> r
6

HI RO 10 B—2F, SRR BME Al E i U 8 ARG

>>> g+l
7205759403792794

RFETE 754 RO EET 1/10 BT U (EA:

’7205759403792794 / 2 ** 56 ‘

I TR RERRER DA S5 5 NECA:

’3602879701896397 / 2 ** 55 ‘

WHEH TR T B/, XAEERLE LI 17105 WERRATEA H E& A, MRS/ NT
1710, {HICIB WA EERA L2 4 #ay 1/10!

R EKIEAS: “FHH” 1100 BEbERIE DEPTES B a9/, © R REIA B fed: 754 X0
bl (VUIER

>>> (0.1 * 2 ** 55

3602879701896397.0

BERFATRFI%/ NEERDA 104455, FATRT DAE B EH o 55 AR+ 2EhE

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

X B R B AR T AL BB R 25T 3 I EE 0.1000000000000000055511151231257827021181583404541015625 ,
WEiEE (AIERIHRA Python) #IA S B/RXASSEREM T HEHIEUE, g R Ah 17 A8
==

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

fractions fll decimal B ST TR EIMA

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

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

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

(N 4kZE)
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(£ L£50)

>>> Decimal.from_float (0.1)

Decimal ('0.1000000000000000055511151231257827021181583404541015625")

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

'0.10000000000000001"

@& “‘pycharm” 35

18:15

pycharm .

‘ ,g PyCharm B8R LER: =T
-

® @ |

e R wE R Y % B AR R %% PyCharm & e AR

© ®

15.1. FRIEHEIR

F105T, H 145
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cHAPTER 16

Bt X%

16.1 TEHER

16.1.1 SHiRAMEE

MERRIN, MRS TT VR E B AN DR . TEACHRUT, Rk [ 2 E Ay o 5R AT WEREA
WA B SCIE, FEFTENS IR 5, FEP S DAIRRREIR . G BB s A B85 oy A
except FHfRINFE ) ALERE AR, SFERFUIESRERE; AN FREE T
NIRRT B (e AR S B APRHER DRI 170 i 2140 L A 1 DI 5 Ao i

R Wi AT (#H N Control-C 5 Delete ) #A FZSHH B /R S BUH AR B EHERAF. 7EIR
A mHE A H WS | & KeyboardInterrupt 5%, AIPAH try iEAJALH,

16.1.2 T[H1TAY Python BHI&

7£ BSD %52 Unix &%; [+, Python BIA T AE AT, WiHE shell BIA—4E, SH—1Tdn:

’#]/usr/bin/env python3.5 ‘

(B RERS LT R PATH ) AT, IR SCPFRCE A ATIAT . ! AR SR RIS 54 . 7E
L5 b ATUATLA Unix FERIATES R (" \n') S50, A2 LA Windows (" \r\n') f745
TR, HOSE AT ' AE Python "R UK A

AT DA ] chmod iy 4 A AR A AT A TR LB R

’$ chmod +x myscript.py ‘

F£ Windows 245 F, B I HATHED B9RRE . Python 22 AR)Y A 3IHF . py U5 python. exe ]
KK, XFEXLE Python U2 bf HAE W MIAIZAT . § R ATDAR -pyw , TEXFMEILN, 2FRREH
BB E E

! GNU Readline 2 [F] 8 1] A 22 FHL 13X AP 1L -

BL107T, £ 145 101
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16.1.3 X ERXBaNH

AR H )y A Python I, BF U S ERERF IS S AT — LobpifEdr &, OB FER . BT AE
1544 PYTHONSTARTUP [ MRS B CE N 6L B 8l i 2 1 SO 24 R SE . iX 2R 41T Unix shell )
.profile HRE,

WS AR AE A B A TR I, T AEAE Python M HIASBEHUEE S BURTEL & /dev/tty RHE4 WA
SRR (F# R m £GP EARTE) o BTN BT fir 4 25 0] 5 2 B8 1 1H] B
PAE 2 LU AR R ATEAZ B i h B o AR ] DATEZ SR b BB R AT sys .ps1 Al
SYS.pPs2,

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

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

16.1.4 EHJER

Python 2L T4 TR iERH E X E: sitecustomize fll usercustomize, TAEL TIEREIE,
T ERFEAR B o site-packages H g E . JH 5l Python iz ARY:

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

IAE, T ATEZ H S BIE— 4N usercustomize . py WU, IR NAMARL . BEo%
W] Python W4F K IE3N, BRAFEA —s 35480, ABEHEBIFA.

sitecustomize PAMIRIEY X TAE, (HiEH BTt HE AV B BUE 4 )5 site-packages H s 4, If4E
usercustomize ZHIH FA. A FXFEFIESH site K,

- pycharm u
‘ Q? PyCharm FERRER: [T

=

@ & “pycharm” 3 B @ | @

A X B pR ey 4 B AR o R % PyCharm % M AR

102 08T, £ 145 | Chapter 16. [fiF
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APPENDIX A

RIEXFERE

>>> B A ERIARY) Python $2/R4F . AEAE S BoR T REPARE B s E MR REAS LA T RE ARG 2 i
<. ATRAETE:
o A2 E v AR ARG AT I BRIARY Python $27R4F, AU6E: ZEbrgAadd, BO0 - FafF
ZW (B¥ES. ks, ES58=E5]), s iRz )E.
* Ellipsis NEHFE.
2to3 —>Kf Python 2.x f{ASH%45 A Python 3.x UASHY T H., BB ALFEICHS 4310 A AE AT YR AL H 36 g AT ARy
AT AN AT I A

2t03 WTERRHEREH, B 1ib2to3; M — ML AN A Tools/scripts/2to3. &
I, 2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S 3%
Ha, M2 FHALR IS EU hasattr () B TRMECE B R (FlandH BEAR ). ABC
SIAT T2, XM IRg& B HAb3S, (HAWIRER isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 WELRY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o B ), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H B 1 ABC.

annotation -- JEfig JCECR| NS R BEM . REBUES SR IMMERIARE, BLENE  ype hint AR .

SR FRELGE AT R TV, R4, SRR IR 2 BIERC . AR AL
B __annotations__ #piRJEMETF.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument -- S5 7LV BREHE 4 function  (B{method ) WHEH. S35 RWiFh:

o RHEF A TERRBOR I P T A AR RAT (B0 name=) SUFEAE N A STERTTEA ~* 15
JLHLAEM A 250K, 3 F1 5 AERA TR 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 RRTTRGAE A . 20IKRUL, 3 F1 5 ZEA M P BT ESEC

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

® 109 T , £ 145 | 103
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SR RFRABEL L5 PRECAR 6 B 1 JE iR As e A CRAEL RN 2 I, calls —5 . ARMEIETS, AR5
FRA] PR FR— S8 A A A SR % . 1 RS &
FZ Wparameter ABEFRZZH , HILEH SEEESH 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 PR TIEH . B PEP 492 5] A
asynchronous generator -- 535 42 K 2% IR [ {B ~asynchronous generator iterator W HR%E. B 5 async
def & X PEEREARAALL, ANRZAFETF BT yield b PA=E— RS WHE async for
PERA R A1
WARIEE 25 704 g AL, (AR RS B0 R ] G248 o+ &
R BRI AR ARG
— N5 AR RO BB await A EH asyne for PAN async with 4],
asynchronous generator iterator -- 525 2 g5 0028 asynchronous generator eRELFT IR A .
WX S & Fasynchronous iterator, Y4 __anext__ () JEyH &R AN 0] SR Sk AT
S AR R RIS B R T — yield £ikx,
A yield SIS HE, CfEY4 R0 B TRS (B RERAS m AR try 154). 241% 5
T AR EEREGHM __anext_ () REIWFTERFRRARUKZNS, B MNEFFOLE LT T .
Z: I, PEP 492 Fi1 PEP 525,

asynchronous iterable -- 2B [ X R W #£ async for i) o gk A X . 2 B
__aiter_ () FEREl—Aasynchronous iterator, B PEP 492 5] A,

asynchronous iterator -- 5330S LI T _ aiter_ () Ml__anext_ () HIEMXIER. _ anext_
WAMR Bl —A~awaitable 315, async for b REENR LN __anext_ () JFYERTIR B A ] &6
fixts, HIFHD| % —1 StopAsyncIteration B . B PEP 492 5] A,

attribute -- JEPE IKE]— W RAVE, LA Rl TRl KA FoRG . B, aR— R o
HA @M a, BT A o.a RGIHE.

awaitable -- A[25 R0 GETE await FR PSR . WA coroutine B2 HA __await__ ()
ISR . S0, PEP 492,

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

binary file -- —3FHISCHE file object BEMG RS F 7 Kb o HEHISCHR B F 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 fREEWSIES st MR SRS,

bytes-like object -- ‘F=YiRA[ 4 L #% bufferobjects I H 8 F Y C-contiguous )3t %, X AFEFA
bytes, bytearray fll array.array X%, PAKIFZ il memoryview X[ 5. FTERNH
AR R AR B E P XS E AR R . ARAE N B SO A Gl B T R R A .
LA TR BT AR ) R . XX R AE SR PR AT E AT . W ARG
SPIFAU4E bytearray A} bytearray i memoryview, HAWHEAEZR i fIEHR AT A
AIARXT G (0 HEE T NAE") s IR i Tt 46 bytes PAK bytes X4 memoryview,

bytecode -- ‘= {ifity Python JFAUI 29 4nit 470, R CPython fif s 3 R Python 271 RS .
FATIR S GAFAE - pyc U, XFESS IR PAT R SCFI R BE R (] DAGR 25K 5RS 28 4 13
HEARG) o XA FRNE S B TR R AT S AT LA RS 1 virtual machine 2. 1o RN [H
Python ML LA —E#@ A, tA—EBE7EAIH Python liAs 345 .
FATIHE 25 FR AT ATE dis BEHP) SCRY h AR A .

callback -- [ —ERHSEH L A A DATE A B9 A 209808 FH 1) 1Bl RE iR £

class -- & FRAEH FoE OSBRSS L8 NHZ I S A TR IR e e

class variable -- J8A8 & 7EEHhE WAL, I HAURTESRMZ S B (MA@ L F B0 .

9
9

ETE NS S

9
!

104 1107, & 145 W Appendix A. REEE


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
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coercion -- JFISIIEEHE 60 S AR R 2R B S B RAE T, — R AL SE 0 R U 40k oy —Fh 2R
B, BN, int (3.15) @KFJEF REER RE AL 3, BAE 3+4.5 1, SRR IUR—3 (—4>
J2 int, —ANg float) , PHEWAEARAH R B GEAHM, AIAF5 % TypeError. WIREA
%%%Tﬁﬂ%ﬂ, TP B A 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 SRR R A SRR A R AL
EECERERCANL (-1 FPPIR) MSEREE, EEAERARE N 1, £ TR EN 5. Python P E
TXER SR, R TREZEMC G BEEE— 3 B, Fl 3+15. WARFHEZ math Bk
PIXT % B RO AR, M cmath, EAEIM R — R R BRI EAE . SRR 1%
HbsE, ZMEATHE IR S T

context manager -- |- FICHPIEY TE with iBA) P, EdE X __enter_ () fl _exit__ () F¥&
K= HIAFARSHIN G . S0, PEP 343,

context variable -- |- F 3¢5 —FRIEH B LR SCAT ARA AFRIPER A B . XU TFAELR R
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M T gis
HZA T3, BT R R E ARSI K GRS AR TiEE:. 20l contextvars.

contiguous -- ¥E8; — PEp IR R C 4 41§ Forran % 5t S W02 HELEN . F4EZ /2 C Ml Fortran
LN . 4B, Frf 2 B UAE AR TP AE S HHESY SRS LR i =5 DY
TEZ 4k C-IELFA Y, 244 AR HES I B — AR5 [ A 4% B i fe i . {H27E Fortran
LR NE ARG etk

coroutine -- Pt T BIRERYBE— BB . IR AT ATER — Rt ATFAE S — GBI AT RA
TEVFZ AR R EREA L BIMAKIE . EATAEE asyne def AR, 2L PEP 492,

coroutine function -- PPFRERREL 1R [B]—coroutine ST HIREL. PIMERERTE T asyne def {EA]3RE X,
HA] LS await. async for fl async with K@, X4ERH PEP 492 5] A K.

CPython Python #ifiE = HEITEZI, 7 python.org b % 7. "CPython” —iil [ T b B4 I S B 5
ftb S BLAF1 4N Jython B IronPython AH X jjl .

decorator -- 2E4MH%Y IR [ R — N eREUI PR AL, EE M ewrapper iEVATE AR TREUS e . 20
R0 WA T4 FE classmethod () fll staticmethod ().

MR R —FEIRRE, DA AR SR B se %

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

U B WIER T, MR ILEHGER . A7 XGRS T T 5L S S 000
.

descriptor -- ik 2y (FTEXT __get_ (),__set_ () B __delete_ () FERNE. B—1HKE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR BE
SMER— AN B SHE a 2RI AR TR b XS, (BUR b 22— R, WS TE XY
HTRR R T . BRI A 28 O &2 B IR 2 YR AR Python il 658, RN B4 % SRR A BL AT
GIERE. . B, . S E AT IS | &S

B KAL) T ERE 25 E, 15257 descriptors BY ffid 25 08 H 57

dictionary -- ‘y 8l — N SEPELAL, HAP AT B EEAL ST B A Y A . BT DURATATHA __hash__ () A0l
__eq__ () HYERXTSR. 7E Perl 155 H#1°4 hash.

dictionary comprehension -- “p2lLifi: 35X Ab AN A] IR ARG A 1 BT A B0 A3 JT R I R B 4 R L —
MEESYE, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 HYMLEAA BF FL. Z: I comprehensions

FAH, L1451 105
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () R EIHIXTEYEFR A
FHAE . BN TFHIZEEH ISR, XERE L FRSER, WEESHHM A, 2
R R s LA N BOE RS 2%, WA 1ist (dictview) . 2 dict-views.,

docstring -- SCRY AR (098, BB R 2 ISR — D Rb U R AT B P EAE AU AT
2, (HoBRERT R AAFIESR . sREERERE) __doc__ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- 181289 J5—FPgifE KAS , BIFAMKEER SR SR B0k e K2R/ A I\ D, m
T EEFA S RN (CRERGN T, WEREGN T, IRaEERENT.”) BT
SRR O AR E 2R, B RS AT A R 2 SRR IR T R G M. Y12 AR g0 (il )
type () B isinstance () ¥ill. ((HEEH MR 0] DU 4 508 % fERAb S, ) SR
Hl hasattr () KB ZEAFP %ifk.

EAFP KGR ICRIFATER D) TESCHES . X Fh Python # F AU 2 B RS 2 i E T 75 1 et sl S A7
T, e E A RIS . DXFR S P KUAS 1 4r st @ Kz try Al except iB4]. T
AR 2 BT LBYL Wk, 35 0T C FiF 2 HAhig & .

expression -- FiE X A PUK HEFAMERIBE I, Ha)igul, — PN ERBARER TR NFEEE. 4
R BT EEAFS AR HPICE, EAREAH SR ME. S HMES AR, IFE
A G S R R RR . IEA R HER B statement , BN while, WRE 8 TiE4]
[IE| =525

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

f-string -- f-F4Fp VA £ B0 BIRIEAT R I EE RN e B AR S AR R T
M5 . =0 PEP 498,

file object -- SCPEXF S X AR LT 7] SCH APT DA R 2R HIIXN S (A read () 3 write () iXAf
) o ARIEHATE S XEAE, SCEERTG ] DAL B BLSE G4 50, X HA 2R AU 6, se Xt
@iﬂ?‘%é’ai)‘ﬂ"ﬂ (BlanbriEs A/t . WA IX . BT, SE%%). USSR MRRh
;ECXT}— E‘ ‘/‘Iﬁo
SEbR AR Z R G SCEERT G TR = ) S, G =t SO AR R . AR E
SOAE o B, B SO SRR HITE 5 U2 open () BRER

file-like object -- SUPEIRRXR file object F)IF] LiF],

finder -- R —Fh 22l E R T AL loader IS

M Python 3.3 2 fFAE PP AIAG A R 88 T3k 12 &40 %5 Bl A sys.meta_path ffiffl, PAKpath eniry
finders Bl sys .path_hooks ffiff].

HL L5 0 PEP 302, PEP 420 i PEP 451,

floor division -- [ FICEBRIL [N i A B e O BB BA BRI . ) N HCRBRAR 2T 2 // o B
an, k1L /7 4 BTSSR 2, TS 2@ S EIEFRTAR ] 2. 75 o HER (-11)
// 4 2R -3 FRkGE -2.75 @ TR ARGBISER . WL PEP 238 .

function -- pREL P DAV I35 3R S AMEL — 215 A] o i8] DA AL ABASEK 2 240 HFAE R BUA A T
i . 59 Wparameter, method 1 function 277,

function annotation -- FEChr: R EX B EE 280K [l {E it annotation .
PREPRYEIE T £ 2042 7« BInpA T sREIEZ A int SEOF R 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 F1 PEP 484 %} W I G4 .
__future__ —Fp iy, FIRART DR R B S Y AR AN AR B S R

WL A __future_ BIBIFXTH AR EOR(E, AR AT AR BT s e gOmATE = A S AR I
IBVSENN
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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 T AT A A5 RIS #E . Python &34t 5 | AR —A Rt ke
WIANFTREAEERS | B PR ER 3 RS R A T3 B o WTRAE ) gc Aok fs il 3% [ i
generator -- ZEpREY IR [8]—"generator iterator AL, BB RARARGEE R, AHESHET HAE yield
FERAPAE = — R VAL for-TEFRA I H B2l next () BRELZE—IRHL.
W RTE A AR, EAEREEENL T rTRE 248 AR B E R E . WEIRFEFHRELLMAE L, iF
it F AR ARE G
generator iterator -- 2l K ESERES generator BB A EIINT A .
BAS yield LIGHFEHSFAEIE, CELHIA BRI TRS (BFE R B AR try 1547]) . M4i% £
A2 R BT, B MBI B ARSI (X5 8RR B AT a3 8 pR £ 22 SRR ) .
generator expression -- /E R3S RIE R IR —MERINFRIEX . EHEREMBGE IR EH A E X
T— AR E . W for £4], PASL—DWHEN 1 74, PUFEGRIIX S HINEREAE L
—ZRS{H:

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

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

B2 Wsingle dispatch RiEZFi45H . functools.singledispatch () HfigsA K PEP 443,
generic type -- {ZZ M WAL SALIpe; WH ARG 1ist, W TR AT FiFE.
T2 PEP 483 Sk T#ERS, VAN typing B2 B4 AR T E.
GIL Z: Wglobal interpreter lock

global interpreter lock -- 2 JyffBEST L CPython fRERESR TR B —FRHILE], e o PR A — i 2 A — 4 2
FELENAT Python byrecode, MAL L BEEXT QA ((4F dict FEENERM) HMFH LTI
B 224z ik T CPython SCH. 4 BEAERERS N RS RE AR 2 Rz AT 7 68, JLACH Ui
PE T HEZ A B BT

AaE, BESEAR I B =7 R AR A BT AR AT T SR A A 95 0 Hs 4 0 A IR
GIL. BbAh, FEHAT VO HEfEmtti g e 2k GIL.

QA (PASRGARL BERBUE JE L Blin i)« F M AAe” RS 5 I RPN, PoX &
R AL PR D0 T BOVERE o AR ve X At RE DR ) FE R B S AR A 2%, AT
HELAGESF .

hash-based pyc -- K& Wy AvI¥) pye (i FH R I SO (%) W A (BT A 55 ) 18 e B ) R ff e A A8 1k v 1
G, 2, pyc-invalidation

hashable -- W[W5 4y — 0 G2 0 A (EL Q0 RAE AR iy o B N 4 R B, i pipRol o6 A (B2
__hash__ () Jik), IFAIDAIR AR REEFTHE (EFRERAG _ea O HE). AIIGAXI SR AL
IRAT AR G A (LRSS R A 2 ]

AR SRR G REAS D 7 SR A A BB, TR Ay S 2 ) A P o W AL

KZ 4 Python "PHYATIAL NEX QR W I A Y ISR g (BIANFREF i) HORW Ay A
AR (BIANTTAA frozenset) (M EATRYTCRII N AT A I A 2 AT A . o CRASEHI
XGRS FTIEAE . ENTEHE I —E AR (RIS B O ), e A ER AR S 5
TEMH 140,

IDLE Python [f) IDE, “£2J§JF % 524 BREE” 19304 . J2 Python AR A A7 Py i) B A G 45 A1
FRREARERSG -
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immutable -- AR[AE B FEERIR G . AR QAT . FARHEFDCH . XFERIXTRAREREIAL .
R ALITAFAH— DA FRE, WL BTHGT X 5. BN TR 2w B A (E R 7 5 AR,
BUANAE A~ i i

import path -- S AW HZAME (B 24 8) AMNPNE, SPRIMIpath based finder i Ak
SAHMW. TESAR, WAESFEBEKRE sys.path, HXFREARBELATHEREH EHEH
__path__ J@.

importing -- F A 4—MEH ) Python AU AE 73— MEEH 1 Python AUAS T 6 A 72 .
importer -- FAZY EHIIBBIRIXTS . WX GBI T finder g T loader

interactive -- 28 . Python 747 — S B AMRREAR , RIR AT AZERRREAR S /7 e i AT ARk, S Rp
PATHERHLGR . AFAWSEMIHE) python fiyd (R DATEARAY VTS HLIT IR B b e A0
ISR EAT) o R BURT AR B SR DR 0 G IR X Ay SN A (LA help () ).

interpreted -- fiFFE%! Python — @ MRREALET, SZMMARHIFALET, SORAME I DO h T 577
TS G i B AP AE T 2 A7 BTSSR WR A YR S ] DA L Bz A7 i A 4 2 s B 2 T A T SR
Fro fPREIE T A A AR AE AR IT AR R, HR AR PR Ef TR, &

Winteractive.,

interpreter shutdown -- fRFEZ SCPH PRI, Python MR &e-FE A —MEFIRIZTT B BOT 2 2R
BOTTH E M BEATIR, B AR P B NS 45 . EIR S BRI A DI 35 . XSl
S ATH AR B 5 | [ A A AT o FE R P Be AT AU T RE B 2 A Fp e, RO TR
B BHRCATA R (F ARG TA AR LS5 ) -

FEREAS 5 2R P R A __main_ AEBREITIE T EIAS B 58 kAT -

iterable -- W EAUR R AEASIZ— IR [T H AL A IR R G2 . TIRAR R B BT A8 B A e 10262 (Bilan 1ist,
str fil tuple) PASKL AR FHZRAIBIAN dict, ST & PAKE X T __iter_ () H¥EoEsesl
T2 X __getitem () IARIER HE LRMR.

SRR T for JEFRLA K2 AT E—DFIIRMTT (2ip O L map () ..)o H{—AH]
BRGNS AL NERE iter O B, BRREZMGAIENLA. X AEE T4 E
LA AR A ARG, REEAF R iter () 808 3 CAHEARXTS
for iR MR A S AL BRARLEARAT, BIEE— IR H R iy 44 248 5 DORTETR S R R AF ik ds. 2

Diterator . sequence [)j\ ﬁgenemmro

iterator -- R3S FRF R —IEREIRRANTS . ERRAERIEN _next_ () FEE (BIFHMAELN
HEME next () ) FREARERH A 24 8A EdE T K5 & StopIteration J# . FiX
IS S P BRI AR, REEH L _ next_ () HEHSHIRG| A StopIteration
T, BEREUIESE __iter_ () FEHKRBRENZIERZENZH S, HItERL 0t 2%
RXFG, g T HAL BTSSR 6. — A E BN & 2R EE 5 A A
TS . g% (Blhn 1ist) FERERRMEAZ A iter () REECETE for MEERH (& IR
SRR AR IE AR . ANARAE R O AR i 22 A I 2 R W1 AE 2 Fi kAt A e gl A L (]
—EREN S, HHAEEEMG S DR
25 B typeiter.

key function -- B pR%L 5 KBS FREE PR R 2L, = REWS R ol T HE R s HEN OB i v R R &, i,
locale.strxfrm() ] HFHEM—FE4E KEHET 20 2 75
Python W5 22 T. HER o4 FH B sk Bk ¥ Hl e R HEA 84 4 50, P46 min (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

BB ZF . B, str.lower () HER AHIEZA I NEHEF BB R S 7
Ah, BERBCR A E T lambda FEAREAIE, Bl lambda r: (r[0], r[2]). i~ operator
B R AL T =AM R A& #8 © attrgetter ()., itemgetter () Mlmethodcaller (). IHEE
QAT HE R 17 PASREA 8N FH et R A s 1

keyword argument -- G358 2 Wargument,

lambda > flexpression ¥ U4 NIRRT, FRAX AR IS POR(E. 4@ lambda s RN FITA

N lambda [parameters]: expression
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LBYL “JefrF JGBEER” Wi s . XA RS 0 S KRS SAEDEA TR 1) B0 4% 2 i e s A i 4 2 8
P XAE 5 EAFP J7 UG SO EE , R U2 R AT 1 £ 154
TEZ AR, LBYL T8 “&F/” M BRI AEZ S . flan, AR
if key in mapping: return mappinglkey] W REH TIE/E#AEZ )G HAMLFEM mapping
RS IR T key T A o X DT R]E AL NS EAFP D7 ORI

list -- §1# Python & (1) —Ffsequence. HBIRAAHNFR, (HHEEMITHME S P m s %,
MFF TR RIS I EE R O(1).

list comprehension -- FUFHE S 4L T 1 6 B A7 o840 TE 2 4 B G T B SR
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] KK —
A~ 0 3 255 i MY /S R EON B AR E (0x.) 9813, Ho 1f A2 ATRRY, ASRAE g I
range (256) WA TCRA AL,

loader -- JIEZT 7158 MBS L. BELHE L4 K load_module () WY VA, MR EH H —
A finder 128, IS PEP 302, XfT-abstract base class W] Z:Jl, importlib.abc.Loader,

magic method -- FEAR J51: special method f)AEIE =R XA .

mapping -- Wt —Fp SRR R A R OIF SC I T Mapping 3 MutableMapping 52 528 1 ir i E
FERERNS., RN RH 7% dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCRRIERIRES sys.meta_path B R BT IR 8] W finder. TG AR 8 28 Spath entry
finders FFAE RIPAHH A .

5% importlib.abc.MetaPathFinder T fRICIRA Hoas T sSE B ik .

metaclass -- LR —F T AIERRAE., JE LWERYL . RPIMAMELIN R, JuRATHRZ Bk =4
SHOFRIER NS . IER SN H AT R B IS S ER AR BRIASE L. Python 4R3I 2 AATE T
A PABE B8 XoT. KRS I FKIEARTREXA T A, HYFE LI, JeZErT e ptan m ik
RO % ENCHMTICREEDI HE ., dSimgft et mET g, SSussl, Lk
HABVF2AE55 .
B2 112 I metaclasses.

method -« Jjik 16 HSE IDEAL, WRAER VIO AR, 55 £ IRt 4
VERHEE —Aargument GRH 440 self). &I function Flinested scope.

method resolution order -- Ji ST 7 VAT IS 5 i 70 A 4 i 57 I 18 2R AL 28 B FH A 58 5 T
A F Python 2.3 J7 A iy 1 f#H 2.3 i Python f#EHT#R T FHAH & LR -

module - BStle 1% /2 Python FURH)FRALSURLT. 48U AT AL A0 G4 %5161, 64 2% Python
X5 BERATE i importing $RAFHEN#F] Python
55 Wpackage.

module spec -- BLYRUAS — a4 2], o A T I s B A AT K A B J& importlib.
machinery.ModuleSpec HJSEH.

MRO Z: iLmethod resolution order ,
mutable -- W[ FAS R AT ATEH 1d () GREFIEDE R 0L N S HIBUE . 7316 S Wimmutable .

named tuple -- HA#5c8] Aif “HA ool ol fI AT 4o 5 oo, HHHA Rl RG] 0REe sl 4
PRIBHER T B AR 2 B m] REHH A AR

AHENERMETAAICH, 04 time. localtime () Ml os.stat () KEREI{E. H—B1T %

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
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HLERZTCALR N EER (Bl BT 6l 1) o sk, A ITdlR il MR E UM tuple 4k
RIS PR Bo O 2Ok AE . XA AT T95, s [ T) K% collections.
namedtuple () Q. JF—MIrsGL LU IN—T TS SN B AL ST T EsN k-

namespace -- iy 43N] 74 S AE RS BRI . i S EE R RN ER, B8 SR iRE
A (FEITYEZ W) o finss 25 [l By 1k fw 2% i 58k SCRppse Ak . N, %k builtins. open
5 os.open () Wil B R 2SR XA 144 2 ()3 o B A A S S BB pR A5O3 Bl
et AT 4. B, random.seed () B itertools.islice () XFEEIH T X
R B random 5 itertools FEHL BISZIIRY .

namespace package -- iy #4342 PEP 420 fir5| A1 —F U8 FVE T2 28 package, w44 2504 A]
PAEA SR IR, HAiA T X Sregular package KRR, FREANTEA __init__ .py X
B[ % Wmodule,

nested scope -- iREFE I 7E—A>E SGEE NG| HASERE T, Blan, 785 — K%z WE R EmT A
5| ATE AR . R REE A ERBA RS AR RETC . R RSS2 R T
WEE . 2200, &RAEMZESNWERT2RmA%E . #id nonlocal XEFW NFE
ANINZEVE R

new-style class -- Fi X X} T H @i & 8 T A BXT LRI W IHFRIE . 755 51 Python hit 4%
v, BB AR (1 A Python 734 (4 38 RGFr Ik, Bl __slots__. #AFF. FRAEJE M.
__getattribute_ (). EKHEMBSHESE,

object -- X AT HAIRGS (JEtESE) PALTE AT (5¥E) M%dE. object HR LA new-style class
H e 2 HL 24

package -- {4, —Fh ] & FRER S I A5 P ) Python module, MWFEAR Ft, H2HWHA __path__
JE ) Python A5,

%2 W regular package Flnamespace package.

parameter -- JE5 funciion (SJ7¥%) & PSR, BHEE KA DA Z I —Aargument (B(EHR:
LIS, 240%5). AIMES:

* positional-or-keyword: BB, 8 — 0T DAMER AL F -2 A2 AT DA 5 42 A4
BARSS . EREIAES KR, BIANHR foo Al bar:

’def func (foo, bar=None): ... ‘

* positional-only: {{RAIE, $8E— A REBEL M EEANSE WRAEES Ll T e m e
XIS IR ENZIGEE—A / FHRE L, BT posonlyl Hl posonly2:

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

o keyword-only: {{FRIHEETF, 58—~ HEGHE X H#FEANSE . (URXETFIE S EE 7
RBUE LTES R & BB TS AL AN AL E TR S ZHi—1 * RE X,
BN R kw_onlyl Fl kw_only2:

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

* var-positional: WIAZ{E, HE AT AR — MEREE I AL E SHA B TS (e A
BZEHEZMMESHZIG). BMESWEETEES SRS = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHET, H55E A DMRIUE R R TS (MIIEHAES S 20 %
RYSHLIG). ZFES B S AREINS ** RS, Bl L kwargs.

JEZ Al DA 95 5 AT RGeS AL, tha] DA R el e S0 e BRI -

5% Wargument RiIEFEEH . S ESHX B HE ILE S, inspect .Parameter 2%, function
45D\ % PEP 362,

path entry - BAE A 11 import path WRI—ANERMAI L, Stlipath based finder IR B P AR
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path entry finder -- ¥%1%2 A A HES AT — 7] 8 I X% 6 ] sys.path_hooks (Bipath entry hook) i& [f]
[) finder , RIS RETE L path entry g iFREHL o

5% importlib.abc.PathEntryFinder DA T #BKIEA BRI LIS T

path entry hook -- BFEA LNEg¥ —Fha 8 X5, FER03E WA A 4R R e path entry WL 1B &L T BE
%[l sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TP MR IRES BRAM—Fp Uik 12 38 5%, AIHE—"Nimport path A FRATS

path-like object - JEIRRRX R NFE DU REHENN SR KEEXNFZT LR — RN EERER str
B H bytes MR, B[ PAR— TP T os.PathLike MpINAIR . — 1 H+F os.PathLike
PR R AT @S os. fspath () RGN str B3 bytes RAW LM RGP os.
fsdecode () fll os.fsencode () AIHE 5 RIMIRIRAT str B bytes HRBPLIL . XI5 2
i PEP 519 2| A1,

PEP “Python iR U" MHEHHE . —4> PEP L@ (it S0, JHKia Python #LIXFRALMER,
A~ Python {3tk M HlF BE Bk BAEE . PEP 1 2448 BORS i 0 35 AKIURS A1 T4 BURF P A S PR
i

PEP [ 4 /5 4 S BT RR e s WA XU S [V A8 S 13 DA S A A Z3T A Python [ 35 T He 5k
95 ORI AL . PEP MMEE A TTATAEAL DX NS 30 , FF R Rl B AR A SR
%10 PEP 1.

portion -- 5y 4 A/ iy 44 A3 AL BAAS H SR N SO R A (BT REFEICT —A> zip SCUE) , Bk X
i, PEP 420,

positional argument -- i & %5 2 Wargument.

provisional API -- #5¢ API 3¢ APL 2 F545A R HERRTE AR IE 2 1Y 1) )5 A2 1 PRALE 2 AN I ) SR 2 1
IR D E A S P UL, HREHMARMCE &, Wl BB U B i e A A0 B
TN HEAT R G (LR AR ZEED ) . WAEBOF A X BEREIET - AUE AP N
N RIS FEE ) ™ B BL A P G B 90 B AT BE 2o ik AL
B2 X APTSRUL, 15 AR E B Wil “ R Tr 587 —— A A I
R R AT R e SR B —Fh ] S5 A T R T R
AL B AR SR VAR HE PERF SN BT B, N 2T MR KRBT B T I . TR L PEP
411,

provisional package -- 8¢ {U, Z: Il provisional API,

Python 3000 Python 3.x %A RMERR (X4 FHERAS 3 1 AR EE T R LB 1) A
HAEEN “Py3k”,

Pythonic 35— Lol — B AURD S 25208 T Python 1555 S ) 00 KU FIBES:, AS 2 H) Hofis +5
i AR AR SEBUCRS . BN, Python [y H A2 B £or TEAIFER A P — A m] e AU SR
WA TCR . W2 HARE F B XRS5, RIR 2428 Python ) AAT I & e 668 1 — N7t
K

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

TR ¥ B 15735 B Pythonic (77 5 k& X FE:

for piece in food:
print (piece)

qualified name -- FUE AR —A-PUS S0 FRZFR, Tm M) 4 R E k3 2wt v g A2
BRI VAR “BRART, MHOEE XL PEP 3155, XFi i EHRI R B2, FREZFRSX 54—
2

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

(R UgkzE)
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pass

>>> C._ _qgualname_

L} C L}

>>> C.D.__qgqualname___

'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

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

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

reference count -- 51580 X EFE XS 0951 AR . 24— NUZ 5] % 2B, Bra B o TR
BORERC. 51 RO Python A5 Sk Uil & @ AW LAY, H'E & CPython SEL)— 1 X4EICE . sys
HE LT —A> getrefcount () BREL, R 51TV F B R [MIRFE XTS5 | VAL

regular package -- WMl L5 M package, BIIMAEA—4 _init__ .py SUFRTHR.
%2 W namespace package.

_slots__ —FEEIRNFRRY A, il ad FSE R W] SR LS X ST RS BRSO MR AT A AR A
BIGARFAT, (HRHEN AR, SRl R DRCE DL R R, RIS 77 10 I AR
7, HEHH PR EE LS.

sequence -- J5l] —Ffiizerable, T SCFFEAT _ getitem () FRERJ AR AR S| TR A TR
Pil), HE X T —NREFIKIER __len_ () Fik. WEMFHIRAA 1ist, str. tuple
flbytes, ERER dict ¥ fF __getitem_ () Fl_len_ (), HEHIANE T MRS
8, F e AR AL ) immutable BT AEFEEL

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

set comprehension -- A4 X AL B —ASAE AT G A el B A U R IR I 45 AR G — Bk
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} BN FEFEE
& {'r', 'd'}. &N comprehensions,

single dispatch -- Y5}k —Fhgeneric function 73JRIL, HELHEET BAS R ZEROREREN .

slice -- Y )i 5 NS T ReEsequence [—HR NS . YR 2 Niatrick e @n, & 11+
R ILNVAE B4 RnEis, il variable_name[1:3:5], H¥EE (Fhn) FRicrENFRHEH
slice X%,

special method -- }§8k Ji7k —Fh i Python FR=CiE H 1 /7%, SR XSRS ZE B B A T4 o A 491 A AH I 45
Lo X HER AR JRECAAUT R4 . Rk ) SCRY 2 0L specialnames

statement -- i&4) EAERTFE (— MU “H7) WAL RN . — BRI DA —expression By AT
X BFILEN, FHI i, while 5f for,

text encoding -- SCAZRY TR Unicode P45 E 4 k45 B ) i 245

text file -- SCAR LA —FhEBAE LS str MR M file object. 8 H— > LA SO SE i@ 15 18] — A THI ) 771
FIEE LI B Ak Brext encoding, SCARSCAFR B FALFE PASCAR K ("o 8 'w') FTHFI SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

il B A binary file TRBEGIE % 504 & 03CHX 4.

triple-quoted string - =315 FARh BRAW BG5S () HEHEIG () TR, EIE
b F 5 A T — 5 | BRI AR R A A 2R, (R AL . R RIRE AR ER P
B GE SUAE [ S RG] 5, I ELAT DABSRR S 7 11T JC i T FEBEAE , 740 SO R R AT
.

12 =118, & 145 W Appendix A. REEE
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type -- 3% AP E > Python X R & FAT AR X SA R R, BN R ZEAL, ]
PAVIRIER __class__ J@lk, izsl_ﬂ”type (obj) KK,

type alias -- JRRUHH, —ANFAUY[E SR, B ZURIEIRAURIE A5 E PR RAT
RN A VR R i 2 3w o il

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DA A R AT s

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass

Z L typing fll PEP 484, H Ay st ko R PR A4 .
type hint -- SRR annotation AR FJEIE . BREHITES BOR I 1 E UG 22

RARJE T AT, Python AZORFLME, (HHATESIA AT THAENEN , 7RIk IDE s
R4 5 EHA

SRR RV R RN T AT typing.get_type_hints () K5, [HREHA
B PA.

ZIL typing Fll PEP 484, H A Xt LI RERY LEAR 4 o

universal newllnes - JEIH% A7 — RSO, AR ?%%‘Klﬂ%ﬂjﬂ TEER bR Unix (917
SRR YE . Windows FJZ5E '\r\n"' DA KIHR Macintosh [ 24 5E . Z: I PEP 278 #1 PEP
3116 # bytes .splitlines () THEEZ HEBLH.

variable annotation -- Z8 {7 XS & B 2SR M annotation.,
TEFRYEAZS SRR MR, A T IERE A (A

class C:

field: 'annotation'
AR E R AR R AR s GIAnPA AR R AU EZ int JERLR(A:
count: int = 0

AR B AR TEYE AN R RE I annassign —Y
S function annotation, PEP 484 F1 PEP 526, .5t IR AR .

virtual environment -- IR —FlCR FH PE IR B R0E TR IR, AuiF Python IR FH AR P 7408
FF+E Python 43 K AL 2 THLE A — R 5 LIz HoAth Python 3 FFRFIIATH -

HZ L venv,

virtual machine -- JEHIHL — G 5E 4l A B2 LATTEAL. Python [ ML AT AT 5 5 g 2R 4% BT A i
W) bytecode.

Zen of Python -- Python 2 51} Python S ity N S, A7y TR 5 HIECRHiA v . AR ALk
WA TR H A SR A import this”,
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i AA

KSR A reStructured Text JF3CRY, f Sphinx  (—A~% 712 Python SUR{S ISR NAS) B

ASCRIFIE BT T REER T A st 4@ th G B 58 iy, ORI Python AR By—#f, WERAARS S5k, 15
1% reporting-bugs TAFANM S5 . FATHE RGBSR !

AR s -
* Fred L. Drake, Jr., @i 7 H T 54 Python SCRYH) T HAE, PAKIRS THE% 21030k
o Docutils #f0) W H, AT reStructuredText LA F1 Docutils 2044
* Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%15 TR £ {F-ihAH .

B.1 Python IC#TRiikE

H %4 Python i#75, Python #3HEEE il Python SCRYA SR A, i Python J5 fLT %A ff) Misc/ACKS X
PEFI T A TR

AT Python 4L XY ARITIHK, Python 744 1 AN (5 B SRS - 44T
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7 S F0iFATE

C.1 izR#pImE

Python Hfif 22 $E M EAHLR 98244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G R . /48 Python fU 5 T2 ok B HA ATk, Guido {752
HEZEE.

1995 4, Guido ¥& #: &5 e W B E KB wFsE 2+ 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARE LA T2 A

2000 4E 1. H , Guido A Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{>}j Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF [l L5

A 1 Python HUAHRIE TR (A KIT PRI E L2 https://opensource.org/ ). P b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I .

REAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF 7=
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nEHAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL &)V n]E 45 Python W PAS HE e GPL R A& ff YAk 45
HER B ENATT.
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R ARZAE Guido 153 T TARMISNIEIERE , (XL A N AT RE .

C.2 FRERs{ LAH &M Python B)RmF0F M

Python I SCRS ) 1 V7 RT3 BT PSF 4 T #7350

M. Python 3.8.6 JF i, SRS, HRAEHS SR ALATD R T2 PSF YRR HSAI S 4 % BSD 7T fY
L AT

FE e 4) 5 7E Python WA AR -2 B TR A B4 ] o X S8 0] 2 SRR A 2 N AR — [R5 . A o6 ik
VE] BN 52351 38 S R ol Sk 2 0 34 5T 32 55 78 34t

C.2.1 FiF PYTHON 3.9.1 iy PSF ¥ E[{piY

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

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

3.9.1 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.9.1 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.9.1 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.1 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
3.9.1.

4. PSF is making Python 3.9.1 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR..
—THAT THE

USE OF PYTHON 3.9.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.1
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

e %124 7T, # 145 R Appendix C. B F0¥TiE
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.1, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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

8.

third party.

By copying, installing or otherwise using Python 3.9.1, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 ) BEOPEN.COM #Fa] il

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").

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.

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.

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.

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

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.

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

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#Fo]tipil

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.

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."

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.

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.

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.

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

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

Q3
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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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]HpiX

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

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.1 DOCU-
MENTATION

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

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

C.3 #Ur R80T aIE SIS

AR5 Python Z A7 HISR 50 =7 FPFRIVF T RIEOANE B, 0 B AN e 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/
15, AR 2RI eI (FT)

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 EfEx

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

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

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

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

without specific prior written permission.

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

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

C.33 RLEEFIRS

asynchat fll asyncore fEHE & PA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies FizRalS DA H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software
and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

C3. BERUANHTESSH  m1ox 51457 123
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pertaining to distribution of the software without specific, written
prior permission.

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

C.3.5 HiTERR

trace 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 5 UUdecode F#}

uu AL DA R

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

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

CFgkzs)
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & i 2=EAH

xmlrpc.client fEHEE DA FEEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee 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

FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

The above copyright notice and this permission notice shall be included in

h

I

oy

126

132, #£ 145 W Appendix C. FSFI¥FaTiE




PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

Python Tutorial, A %5 3.9.1

all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c XML T CIEF I dtoa Fil strtod pREL, HIT-RF C 1B F WP BRI FAF s 1 T 6,
ii David M. Gay 19 [q) 4% SCEFIRAETNSE,, %0424 i n] M http://www.netlib.org/fp/ F#%. 2009 4F 3 H 16 H
For 2R 3 1 J 4 SO B AR BORCRIA W] s B

/‘k*‘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 BiHffi ] OpenSSL R miPEfg. Bboh, EHT
Python [1Y) Windows Fl Mac OS X 44 #%2 )7 W] AE {U3% OpenSSL FER#5 D1, B AYE AL i T OpenSSL
ALER 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.]
/
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C.3.13 expat

BRAEBEN ——with-system—expat BB THE, T pyexpat AR M5 expat YR DAY

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

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

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

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

C.3.14 libffi

BRAEBE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JHAHE DIM 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 BARIFT ek N TH 8, W 5 2lib SRR 7 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 W% M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

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

C.3.17 libmpdec

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEHERE F M-S libmpdec JE K #2
DUAS R

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

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

C.3.18 W3C C14N X EH

test f (lib/test/xmltestdata/c14n-20/) ¢ C14N2.0 iR E 2k P+ W3C B https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR$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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WA A © 2001-2020 Python R {4 EE4x 2% . LR EE PIr A AR .
WU © 2000 BeOpen.com., 1 84 BTG AL A «
AL © 1995-2000 Corporation for National Research Initiatives., 4585 BTG AU
WA © 1991-1995 Stichting Mathematisch Centrum., {4 83 BTG AU
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