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CHAPTER 1

% B Rk

IRARACHAERE NS B TAF, ARt B S AR R e g B (k. BRI, (RerfirER L el RE
FHIEI I IO, B2 A (e A B i i 42 R B — TR B . O T REAR AR ST 1 B S/ N R R, —
=M GUI AR, sl—fE/NESk.

UR AR — RCE R B B, (R T BRI C/C+/Tava B, [ERRAG- TR RS, M. .
PEARRIRAEANS ;A A REARIEE) T — A Ry — Bt , By MR 2 ok Ayl B AR IEAE
PR —(ERE G s e, AEARED T iU DR — R s = .

1E_ R BIFH, Python IFE 2R ABMIFES

WFFYR AT DAE) T H 264 %5 117 25 1 Unix shell [F14< 55 Windows HERAE AR, {H shell [EIA i A i B 2
ol B SO, AN T E A R e EE . AR DAEIIE S C/C++/0ava R, (HAFAH R 5 AU SRR B
FEARRA IR . FHER S, Python B E A, [EJfEYE Windows, Mac OSX. Unix fEZ R4 F#AT,
L e B B AR SE I TAE

Python R 5 F 2 (£ BUE B AR URE 5 . BARMLLL shell B4R, HEVORSE 2 ARG R QA BT 2 1) 3047 .
53751, Python $2{ItIL C MR EEFHARA . AHECR C , Python fEE—M [HEHmmfitii= ], EE
T B R st v g o S D (EE A6 Y BORHE), Python 8 HIAREILL Awk (22
Perl) REEPINEZME L. BATEFFZ S, 1 Python JE R ACHI LA, & 2 A1 .

Python AFFARIEREUIFIHF 241 (module) [EVjfth ") 78 5% /1] 22 HoAth Python #2{rfr. Python % 1 —1{H
RLEAMEMESA, EMaEMEREEY R S M 1 — iR 55 Python AT MM, A LERAH
FRMET IR S VO, RAMFNY . socket FYZhRE, 2T Tk S5 JE /1 TH )8 (GUI toolkit) F /T «

Python 2 Ha el &, RIEIATR 2 st ah , REEIRYE B BB AR A R DBl ] . B B g R B8
MO, TR G REAR 7 (B BR ARG S DR B L8 T e BN E AR 2. 0 ISl — S 4 0 740 B s B 5 11
Ko BRI R,

Python i#FE G ME) 73T M Python BAEMAEUREEAAGEILN C. C+. Java IR, BAHAT#
EIEESE

* Python /5P i) EORHMEIREYE— PR (statement) T SRR AR VA #AF
o BRI B AR HEE A 1 5 58 5
o ARG G
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Python & T 4% 744 WIRARE 5 C A2, MBEIE i) [V e >N AL 2 B e 2 IRA 1. Sk 2 )
T B PO AT SE A LU B A, Bl i Python i 5] — L DA 3 CIE K (binary form) FEH 1Y
Fesld (Bilanke e Ry R0 A8 AU ) . AR T 2@ bR AE &, /LTt m] DASE Python B i 45 3
N C e MR, EE MR h ] Python 5y i FE sl (EE) R IR S HIREH

JEA—$, B 2 BBC A% (Monty Python’ s Flying Circus) fir4%, HLIC# M5 2E4 RE. 7EE
AR SO e AP e AN (EE R R, 3L 2R st v 1 7 (B!

URARBUE OSBRI AGE, , IR @ AR 1% Python S ANEN, Wi EREGE S W sUZ B E . HMAGE
THHERAE R, —BER, —B KT ELNAE Python H g B

TE T EFEE e e E Ay e B g . B IR M E A A, (EARA R B TR B
Bl

B R KA HEEE), % 6rif il i 2 #6147 Python RE B H R AW sE 24 (0., —BIMh 2B H £ R A
(expression), [ iR/ (statement) FTERIA(E] (data type); 1232 K= (function) BLAEA (module); fri% €rizi—
AP 3 B ) A5 AMIR(E] (exception) B4 F 2 H 52 S HHE] (class).

4 Chapter 1. #Ej#nk



CHAPTER 2

£ A Python HE#S

21 FEEER

The Python interpreter is usually installed as /usr/local/bin/python3. 6 onthose machines where it is available;
putting /usr/local/bin in your Unix shell’ s search path makes it possible to start it by typing the command:

’python3.6

REEIE) Python' . [HIEVHE S iy H [EL2 MR 20468 0, Hobiy H [EL 24 mTRERY; FTARRAEHLIY Python J%
AN ERZBEHE. (FlU: /usr/local/python AR H R HIEAEHIEE.)
On Windows machines, the Python installation is usually placed in C: \Python36, though you can change this when

you’ re running the installer. To add this directory to your path, you can type the following command into the command
prompt in a DOS box:

set path=%path%;C:\python36

T EHE R A —1F end-of-file 7T (£ Unix _F[E] Control-D; #E Windows F[F] Control-z) € {#if5H
PR AR HIR[E] (zero exit status) BER . W15 FIRMIMEAEA R, WATAATE S quit () BERH LRSS .

Hrean GV M REA IR, 53R readline lUFRI RS L0 HEY AT, BB SHUR. $50R5E5%
Uit fetf A 8 50 3% readline (75 ¥AEI7ESE —{H Python §2/R4F1Z#I A Control-p, Wl BIEIE#,
SRR SR WMIE 2 Xm it o 48 5 3 B Pl . A BB A, JGE B P,
FAREEG E 5 HIIAE: HRE AT backspace 2[R THIFIC.

15 1 LR AR O P R 52 Unix shell: QAL E 0P n i 45 25—y 268, & @ BB X PR ERITHE S
TSR T M IR A6 R A 4 (E)5 | 3l 2 ) sedin AR R EIZR, & G i i A 2 [ET

F— e EES R E python —c command [arg] ..., BEHITIE command BIHES (1), 47
[E1[7] shell {1 —c 2RI Python f{4 410 & 25 1155 shell FI 3 FRPRFIC, 8% Bk ¥ | 984T command
(OF5Y

A & Python #EAH ] _FANEIAAE K7 . i python —m module [arg] ... A]PAFAT module 54
(SRR, AR 0 ) e AT B 4L ) e B AR — B A 7 (D

' 7E Unix 1, Python 3.x FLiE#F 4N G VA python {EEHU TR AR, DABEGILBIATY Python 2.x FUATAR A ARE 5.
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WEPAT - HEAERE, AR A B E ARG R A LB R T BRI S ImA 1.
A 48 % 7T I 2 3 RERCAE using-on-general .

2.1.1 {HES|8

W E IR R [EAR A 2 RE AN S | 3%, A i IR 2 H BR ALY List (RR%1)) [EFSIRES sy s B4
argv 88, YRATPASAT import sys BUEME51]. S5 R E EDE—; HEHG GTMEA L R
S8, sys.argv(0] B%FH. HEAZE ' (FIEE#A) ¥, sys.argv[0] [ '-'. #H -c
command I, sys.argv[0] "—c', EH R —mmodule B, sys.argv[0] [EREAHAETEN SRR ERAR . H
RAE -c command B —m module 1) EN € 4 Python B a8t T2 BTE sys . argv S # P& EMN
command 5% module {5 f .

212 EEER

TEL S (tty) BIAFFPATIROWS, FATULRRERSZIZTTE X EAZX (interactive mode) . (XA H, B
TR ERFHF (primary prompt) , FRBAT 584, BHEAZARTS (5>>) FoR; EEHE AT
%, BERER RERFA, BIE=A0 (L) IR, B RmYalfE . AR s
B, BRI BG4 -

$ python3.6

Python 3.6 (default, Sep 16 2015, 09:25:04)

[GCC 4.8.2] on linux

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

BT E L BUHEFRES AT R SRR 0. BOIKRE, 1502 if [Eid:

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

Be careful not to fall off!

WA EBRR M, 729X,

22 EEZRNHENIEER

2.2.1 RIAIER=TREE (encoding)

T Python SR TGAR S A 7 O A A G UTE-8, Fesa A A, TH 5 b 2 sl o i) S5 m] ATR] R R 7
FHIEZ . #E (dentifier) K [EVig rh— i S8 AEAE R 20F b LG T ASCIL e /EER(E)% , Bt 2 (AT i
portable FsUAFFERLT AOE B QAREIEFEMBBUR ITA 7T, R A s 2 AR R0 (I UTF-8, A
s BN R S BT T Ci AL

QR RIS, RS HASCOE T A 9B, SCPFRY 5 — AT B85 AR R AR . TR R R :

# —*- coding: encoding —*-

FHAt encoding ] PAZ Python S {{F & —Fh codecs.
Eean, REEALEH Windows-1252 4afi, ARAGTERD SCIFE S

6 Chapter 2. {EF Python HE2%
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# —*— coding: cpl252 —*-

9%2; %*ﬁgmﬁmum%*ﬁﬂ%'r%%%, VRIS PAUNIX [ shebang | 47 FF3ko XRMEDLT, 40D s 0 sk B S 7E S04
BYEE 47, Bilan:

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

[EIf#

22. ERBNENRE 7
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CHAPTER 3

—{E3FIEZNRY Python &4

TE NG, S Y 1 T S5 R 4T (prompt, »> Al ) WISREEMAHR], (R BIESRAT
HBLRREE, AT R I A A IR AT BRAR I SC747 2 BRI RO
A BT U WER TR, R BRI T W HAEZ A T3 4 A AR

FEAFEPRFFZ @O, BEMME LS XmA, 7R EEM. Python H1iY[Ef# (comments) [ hash
FIC # BRIG— HEIRZATAOR . B LAMERZATZ . A%, SRS BHLG, EAgHBET R .
hash 7 ICHE T Z HIRHIAR[E]— hash 0. FAEIE)E 2 AR ET AR RN @ Python R, 7EARE 41
R§ AN — T A o

— BRI -

# 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 i€ Python E{EftEEEHR
AT — L LAY Python 154 8 B (19— R >>> HBL. (BRRf%KA)

3.1.1 g5 (Number)

HAESIFE— G A F B R DA A 18 expression (GERE ), E& 5 H#%An{E. Expression {55
VARG ST+~ < A/ AT R R 2 B RS (0 Pascal 5 C); 555 () TRAMI RS
il :

>>> 2 + 2

4

>>> 50 - 5*6
20

(T IUakss)
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EHE—5)
>>> (50 — 5*6) / 4
5.0
>>> 8 / 5 # division always returns a floating point number
1.6

Ry (B0 2. 4. 20) [Eint ZU88, BePA/NEEROY (R1 5.0, 1.6) (Bl float k. ML
BRI BER R B 2 WP B R LR

B3 (/) K [ — 1 float. WISRZA floor division [T MBI AER (1K ERPTA/NEEERTRGY ), AR0T A
(R 7/ T FHERBOTAGEA

>>> 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

7E Python ', FHEIEIK (powers) W AR FH ** AT

>>> 5 ** 2 # 5 squared

25

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

SERAFR (=) PTA A EV S O . IR e 2 1%, 76 TSR AF VR e SRR 4528 -

>>> width = 20

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

LS 7 (defined) | (EDASBURAEIRGD) , 35000 BV A B it

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

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

R ISE ST A e S R, JEFE T (operator) 3 FIR AT IT (operand) IR LR S S o K I E) 72 26
L8

>>> 4 * 3,75 - 1
14.0

FEH B AR, B fg— 0 B SR A SR PR IR 2 8 _ . SEFRRERAE Python FfF s ERPH
W, TR RS L

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

(Fgksh)

VIHE = SR8 - WEERT, —3++2 gD - (3++2) [EE45) -9, R B RSB JCIEF A3 9, 4R7T AR
(=3) **2,

10 Chapter 3. —{HIJEIEX Y Python &4}y
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HEH L5
12.5625
>>> price + _
113.0625
>>> round(_, 2)
113.06

e M1 S SO A 0 P AR () R RE L. R M b B SR (R v AR — 181488 37 .4 A [ ) A bt 5 0K
B HE R B e 7.

%7 int il float, Python g X418 T HALMEFHAE, 07 Decimal fil Fraction. Python ZR[EIZ: 7 IE(F
# (complex numbers), [EVf#H § fil T &85 E#pFBe (BF 3+579).

3.1.2 =28 (String)

T2 4, Python ] DA H I A A B . M A ESAEREI9E (.. L) S5
SRz, W SRR RA R SO\ BRETE B 5 %

>>> '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.'

FEHB AR BT, W TR @ s | R e ELARRAT O & SR E) (\) B, SR A R el e A i
AEREA B TR AR (GRS SR g ) , AR HIME . —BoRE, vHagi
SlaRm EA &5 985, NS sRaET . K print O GEEESFMEL, EgEREaERT]
5%, [ELH AR A R Bk E oo ARk e

>>> '""Isn\'t," they said.’

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

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

"Isn't," they said.

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

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

Second line.

WERARAA R IuHT B\ s iRk T oCkE, ATDAMCRE I raw string, AE25— RIS [ BERTIN L « -

>>> 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

P RGIARET , RSB \n ZERL (L) R (L) SRS AR AR . IR S22, e R RS, R
ZBK(E (escape) " (HFZBE\ '), SLZIRIH.

3.1. {E Python E{EFtH#{ER 1
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FHE BB T, Hh— R =M EES G . s L SR E Tk A B
ANFHES, (AR AZEESTRTIA \ ABUE S A E . 7ERA R B fE7H
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ll)

gEAEAT L GERSE—EEFEEE RSB ET):

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

FERA DA + A7 (concatenate), [FIJf] * B % F R MEIZA:

>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + 'ium'
'unununium’

A VA _EARARE 7 ER (B (string literal, RIS 1SR ELEAYT-ER) @il F B He iR :

>>> 'Py' 'thon'
'Python'’

WA B AR AR R T ERIRE AR AR R (R B B B R A 1 -

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

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

(EIE R RS AR AR EG) 7 AR (LR, i A A A el e o

>>> prefix = 'Py'
>>> prefix 'thon' # can't concatenate a variable and a string literal

SyntaxError: invalid syntax
>>> ('un' * 3) 'ium'

SyntaxError: invalid syntax

R P A A (S Ll R L, T+

>>> prefix + 'thon'
'Python'

FERTT AR [R5 indexed | (AR, Bl subscripted), #—{@FICiR5MEE 0. EHMRRFIOmAE; —
fA<F e — M R/NE] 1 i H

>>> word = 'Python'

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

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

RKOMETT AR AR, BURFOAE A B aa T

12 Chapter 3. —{HIJEIEX Y Python &4}y
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>>> word[—1] # last character

lnl

>>> word[-2] # second-last character
IOI

>>> word[-6]

IPI

ERFHE -0 W 0, AMRTIMER -1 B,
B TRGIN, FERIRSAR TU) ) slicing . 5| IACE R FUBRY5I0, W1 HI AT PAGRAR S 3] 583 (substring):

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

HRIEEAGEWNIE, MEERAEAELE . SR T s(:1] + s[i:] KEFR s

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

YR 5] (slice indices) £ R M TEFLE, A MR BT RS MERFERE 0, M2 mE S — M ZR 5 R R 7
AP AL 7E slice H:

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

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

lon'

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

i [T 1 i B R A slice R ANMREAER K. AR slice ARG ESEZETICMZ B, HA 8 — 5o 228
B 0wt A n ROy TR R — R oC A LB A RS M n, B0

e At S

' Pl y |l t [ h|oln|

fom b ——— 4

0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

AT TR R M 06 LT 45 TRV T ARSI R . i % J 1 slice 065 TR i
il J AR 7T

fﬁﬂé&ﬁﬂ@f’%%‘[fﬁﬁﬁaéﬁl slice IR S LR T MHZ 26, R R AT AR 7 8 A E. 4N, word[1:3]
NERER 2,

TN REPNGECIEIER B34

>>> 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

SR, 8 HH R 1) 2R 5 | {ELAE slice W @ 28 1A E

3.1. {E Python E{EFtH#{ER 13
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>>> word[4:42]
lon'

>>> word[42:]
T

Python B VRGNS — T M R immutable, HIL, Bt g vp AR50 B ErE A g%

>>> word[0] = 'J'

TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'

TypeError: 'str' object does not support item assignment

UERART B AR — R T, ARA RS — T

>>> 'J' + word[l:]
'Jython'’

>>> word[:2] + 'py'
'"Pypy’

[kt Len () WHE—EFH R

>>> 5 = 'supercalifragilisticexpialidocious'
>>> len(s)
34

W%

textseq F-HijE sequence REI#iBI 2 —, [ IZ % ZIER I #AE.

string-methods =753 3¢ 1% 3 2 1l B AR [ vk

f-strings {15 2R U0 T HRE.

formatstrings A% str. format () FHIEL (string formatting) 1) &7

old-string-formatting 7EFH([E) & (7 EE IO, M T P ULEE, B2 MM ETEAE A, P 4R .

3.1.3 List (57%1)

Python Hf# #fE(E & 2 goRAUIE], FIARALG ARIMEUE. &2 b by ZUEIE) lise, W AR AL— FR 51 DA
e (M2 ocE, Blitem), AELEHHEYE2 B, List A A ARIBERCE, HEFESICE
A F R AE

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

Il Es (PARHAREI Y sequence ZUE) , list WTRARERS [ F0) )1 lice):

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

1

>>> squares|[—1]

25

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

14 Chapter 3. —{HIJEIEX Y Python &4}y
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JIiA slice 4 AEHT & [l E—(H5H Y List 05 ZR A0 R . B REE AN E M slice FIE) T A List (EEIE], B
shallow copy ) :

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

List 3 S & 4134 (concatenation) 5 #/E :

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

AREAFER R immutable, list Emutable BIF), B list fHEIZ 2 AT RERY -

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

PRULTTDATE list (2 A BITE , EBEH append () 7 & (method) (FAMFIE &F T L HEmEN]) -

>>> 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]

WA DA slice BU(E, I8 RERCE list (YR, HERZES M list:

>>> 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', 'c', 'D', 'E', 'f', 'g']

>>> # now remove them

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

>>> letters

('a', 'p', 'f', 'g']

>>> # clear the list by replacing all the elements with an empty 1list
>>> letters[:] = []

>>> letters

L]

E#R K8 Len () ZRA]DAVEFAAE list I

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

WA AR E L E list (77 list 4087 Hofth list) , {540

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

(Rt

3.1. {E Python E{EFtH#{ER 15
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(R —H)

>>> x[0]

[Va', ’b', ’CV]
>>> x[0][1]
lbl

3.2 MREXRETHIRRE

Of course, we can use Python for more complicated tasks than adding two and two together. For instance, we can write
an initial sub-sequence of the Fibonacci series as follows:

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

Qo Ul W N

BT FIA T # 2R

o SHATHE T ZEME: A a B b [IRFARE] TORIE 0 B 1. FEm R AT R IR A B T —
U, R TAESRIN AT SEGEST (expression) @ SEHHHIT (evaluate), JRETHHE/E. A HAET A 2= H K
Rt

e The while loop executes as long as the condition (here: b < 10) remains true. In Python, like in C, any non-zero
integer value is true; zero is false. The condition may also be a string or list value, in fact any sequence; anything
with a non-zero length is true, empty sequences are false. The test used in the example is a simple comparison.
The standard comparison operators are written the same as in C: < (less than), > (greater than), == (equal to), <=
(less than or equal to), >= (greater than or equal to) and ! = (not equal to).

o [V - B8 @ 4 e AHEAE Python v AR B — R BOA . FEH BN, Arab/HAEEIRE E 4
—AT—BRIABEA tab B (IR ) 2 RAERRARHE. OB L, AR SO SO A P A o LU DA
WA 2GRS B AR TR . BB S BA X A E B A, DELESTR N —
PPz ARG (FEIRRE AT M B R A D G oA i iR —17) . BT — MW AR %
(V4 e B e A R — 2

* print () REHEEEESIH (1) ME. SRR CRHERM S TR ER (R 5En %

H)), E AT ARIREIRAE S | B RO E A T BN TR 98, [EEARREE M e
Az H, T DGR S i, Bl

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

75 | 94 end WT AR ARG S B AN EATAF A B o, 53 DA ) 0 5 A 5 R o

>>> a, b =20, 1
>>> while b < 1000:

(FItgkgs)

16 Chapter 3. —{HIJEIEX Y Python &4}y
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(R —H)

print (b, end=',")
a, b = b, atb

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

[Elf

3.2. MFEXBHYERE 17
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cHAPTER 4

RN T R AR

B THA AR while, Python BEA7EH AR 2CRE 7 v M AR il

4.1 if PR

B R BOA R 1 7. B!

sk, [ | SRRk s

>>> 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

AAAEME L elif B4, Helse BIEn AR, BT elif HJE lelseif | sy, [EHJHAGE%
W HEHE. M if elif elif - JFHN] DUHACE A HAGE B BN switch 3 case BRI,

19
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4.2 for BRiAR

& Python 1) for BRI REAIF FALE C 5 Pascal H T 2 I 7y, SLH AR (iterate) — {14522
A (4 Pascal) , ol B0 3% 5 SRIEMR S itk 0y sUBR G A (1 C) , Python 11 for BRIAEIRALAMT 751
(list 78 ) MICE, DA SRR 9 rh s . Bildn (s i) -

>>> # Measure some strings:
. words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print(w, len(w))
cat 3
window 6
defenestrate 12

I RARTEEE h R A B EIRIEE R 78] (BInEE-—- Ly e R) , IE g @ik ety
s Es 2. ERF I EVRE R EALFHE H . IR slice FRVASEEIE 1 F 43455 58 1

>>> for w in words([:]: # Loop over a slice copy of the entire 1list.
if len(w) > 6:
words.insert (0, w)
>>> words
['defenestrate', 'cat', 'window', 'defenestrate']

TF for w in words: WEE, BEM &R ZEEE GG A defenestrate, EFAE—{HMEFRER list,

4.3 range () HR

WERARTR ZEM 8B5S, fAEZ range () BRRBR . B0 AR5 2250080

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

S w N e oo

S S RAE KGR S & BUEAE U 51 s range (10) ARFURY 10 HSHE, RIS MEAEI— (AR EE(ED 10 11y
ﬁﬂ*fﬁlfn%?é@f%%lfﬁo AT AT range fE HARBE R, siE S AR (HZEEE; ArRFEs
Fistep):

range (5, 10)

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

MER TR ME, FTLAESELE range O Fl len () AIF:

20 Chapter 4. AT RREIEH
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>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):
print (i, afli])
0 Mary
1 had
2 a

3 little
4 lamb

SR, TEL T, i enumerate () BRHEEIH, 3 REIEILT,
QAR B2 B — 1 range HIj & ) B AR A

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

HERZHEET, | range O BIERPAFRATELE M list, AR EEERNE. E'— P HTERE R
G AR FIRERUCR, A G FIEE TR FI6Y list, DA M.

FRE B HE irerable (RIIEVRIY), SEEMREMEEIM . BOA b Al BB HGH AT 2 2 51 BTk
KO K EE for AR TME ML iterator ([EIFL58) ., 1ist () EAES —FFIF, AT PAH iterable
(ATEMR A1) esr dist:

>>> list (range (5))
[0, 1, 2, 3, 4]

TR Er AN T LA B 5 2 s X ] (3. iterable FiI#%Z iterable [EJ5 | #L.

4.4 break 1 continue PR, else &

break Bk, WE CHEs, KL HRERBW for 8 while [EIF.

BT A A — 1 else Bk . WDEREENR list (75 for ) SifkfHEIE (YE while ) Wy, EHE
EEPEAT; LB break BUAK LRI . RTS8 R EIE R R T 58 4T

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

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

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

O 00 J o U W N .

(B, ERIEMAMER. WA else BB for MR, EHEif Fuk.)

4.4. break Fl continue BRiR. else X% 21
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B else Bk BEIE 6 AWy, MIRRMEHED 1€ BOAGEA , ERYFTEEIER oy BOAMEHREEEML: try /Y
else BIEAEEIA T BI41 (exception) Bei AT, MEIREN else BIEAEEIA (L] break KT, HL A
try BRAFIGISNANER, WR 2159,

continue B, VKRR CHEH, FRATE R EIEEAHAT T MER:

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

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

print ("Found a number", num)

Found an even number 2
Found a number 3
Found an even number 4
Found a number 5
Found an even number 6
Found a number 7
Found an even number 8
Found a number 9

4.5 pass BFiRz

pass FIAANATIEME M. EHAERRE LR WA EA T 2T B (R . fian:

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

e A S e — A e L PO 2D -

>>> class MyEmptyClass:
pass

pass JNA]VEE— 8 bR 2 s G (R4 B RS0 TR 08, & PR B AR DATE 5B £ B R B (EMs 2 BT i R U
pass AN

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

4.6 FHEFH (function)

FAM T DA — (0 o XA AR 2 U B A — 1 A

>>> 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 ()

(FoUakse)

22 Chapter 4. FANT BRI H




Python Tutorial, £[F] 3.6.12

(R —H)

>>> # Now call the function we just defined:
. £ib(2000)
0112358 13 21 34 55 89 144 233 377 610 987 1597

BSET def WAL & EZRMHEFEZ KM AWM ERIFERZ P28, B N47&, Br
A R A R R A 3

— {1 BR S B — MW BGA W] DA — R HR s BT E)RE  E (Ee [E5% el s I S 76 B docstring. (14
Ji% docstring A1 i s 2 RIEIAA S pF 5 o Big . ) AL T E AU doestring 2 [ B [E)AE [E)_F 5] 51 B Y 44
R e A b RAA S EEE Sk 2R RSN A docstring S RG], ERZ#ERUE BRI EE

B SCEAT I € e ST — BT YA 9% (symbol table) ACfiffFaZ ek s EI A M. SORSREMLIE), P @ 7E ek
(BT 5 SRR o PR AL A A — I AT o . SR, e (M Oy, @ oufeimiprotiem s, H
WRIEFTA W& H A o, HElesfrsgk, sREraEdmam. Fit, 7emf, e
WA B (FRARRZ MR 97 global BAMEEA), (HEMTAT ARG

FE— R R PP AGIREGE, BEREAMSH (5180) FH0NA R B BIAF5ER. Ik, 518Dy
KEWHEF (call by value) (GEEVEIRR [{E] ki@ —RPIF %08 (reference), TIARZYFIOIE) . 5
— {7 R U (ETr R 2R, /E R I F i X e S — IR 1 B A 58 %

— R E R IR A AR ZE AR . kAR EN A RE, B ESasseEe i
HHEE (user-defined function) . %{E AT AR T 4RI S8 B4, T A% S et T AR R A U - S P
e B E T a4 T

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

WERAR R AR B EIRREE S, IRATREAE £ib 2K, M2 ME)T (procedure), WIEIEEIEA RIHE. #
B L, B e B — (8 return BOA, BN —AE E R ] EE. EMEEE None (ER—MHE#A
). A ELeRAS BB (] None BF, A A GUHUR. IRATLAH print () ACEFIE:

>>> fib (0)
>>> print (£ib(0))
None

WA R 2 R A list TR R EBEHE, ShRAES:

>>> def fib2 (n): # return Fibonaccl 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

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

S —HOR 8 T — 3379 Python 54

' SEpr b, Rt 27N 2R N EIFINRE, BRI ARG, I P R B A A AT (i
AFNFIF I TR) .«

4.6. EEHR (function) 23
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o return PR EEHE—M K P E—E. FEBMHEH return AAMI—WFZRVEES | #€ 14 None.
— B R A TR S R & 7] None.

e result.append (a) BEIARREIY T —W list ¥){4:1 result method (7 % ). method [E] [ &t | —{m¥{d
MR, 4 HRHIE obj.methodname, HA obj EFEEM: (IRATE—FEL), i methodname
[E)#% method Y& FE, [EIf sz AmZERT e, ARHEEMCFAR A method. A HEIA method
A DA — BRI 45 A5 1 S €3 Python JR3F . (VRAI AR class €38 H C A4 B4EIA method, %)
i&[F] append () method % FE7E list Y1145 B & A — B 02 AE 7% list B A . 8 8 61 755 [
result = result + [a], HEHEHE.

4.7 FRELHESHEX
R A TR BB TR . AT SFJE, FTOAAL AT
4.7.1 SHEAE

A HRE X — A SR E — N EOAME. XREQR IR, AT A HEE SO SR VR S /D i 2450
A, 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 BREC AT DATE LR 7 =X
o HAHWERZSE: ask_ok('Do you really want to quit?')
o HH—ATRSE: ask_ok ('OK to overwrite the file?', 2)

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

RARBEENZT in KRET . B AL NI 25 o M.
BOMERAE Uit Az e B0E S TTE Y, BreA

i=25

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

i =6
£0
2FTHI 5.

FRES: BONMERSRIT I XATEBOAE A AR 5 (515, FDA R RS HRILH]) AR 2
BRAn, R I R R A A S SR b e B S A

24 Chapter 4. RN EiRiziEH




Python Tutorial, £[F] 3.6.12

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

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

TR

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

URRARAN AR A I B2 T 2 TE) BRI, AR AT AR 5 X A~ e 4

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

4.7.2 XRFBH
W ATDABE B kwarg=value 15 5L 44 SRV A, HIA0F I 9 4L

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, "!")

B — P ERNSE (voltage) FI=ANA[EHIZEL (state, action, fl type). XANEREA] DAE S A
HAEART—Fh o =

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

HHoHH R H W H
~ W NN R R

AELT T ) o5 AR S 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

#
#
#
#

TERRBOH M, RS EIIRBETE N B S B G T « &I A K S5 5 g 2 i Hop—4>
SHUCH (Kl actor NER# parrot WARSE) , BT IHFAELR. XEFIETESE, (I
il parrot (voltage=1000) @GR ). ANEEXTF—ANSEEWIRIE . T2 — P A e B il 1 2 )
filf-

4.7. ABENHESHA 25
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>>> 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'

When a final formal parameter of the form * *name is present, it receives a dictionary (see typesmapping) containing all
keyword arguments except for those corresponding to a formal parameter. This may be combined with a formal parameter
of the form *name (described in the next subsection) which receives a tuple containing the positional arguments beyond
the formal parameter list. (* name must occur before * *name.) For example, if we define a function like this:

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])
B PMER X

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

BREXITH:

—-— 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 B 5 B 7 2 R0 U7 ORAE-5 1 eR BSOS e AT TR0 P 2 A P RC Y

4.7.3 EEHISHIIR

e, AN U ] AR T SRR SRR R B XS A S — el (B W Tuples
Fo 77| (Sequences) ). FERIZEBEINSHZ I, RS HIAB PR EH S -

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

— MR, X RS IR AS RO ERRR R, PO ENTIEEL S R B P R R A SR B
*args S JEMALMEAS R (O TSEC, b2 B e RGN X F S A e i 5 S
.
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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'

4.7.4 BBSRIIR

The reverse situation occurs when the arguments are already in a list or tuple but need to be unpacked for a function
call requiring separate positional arguments. For instance, the built-in range () function expects separate start and stop
arguments. If they are not available separately, write the function call with the *-operator to unpack the arguments out
of a list or tuple:

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

[3, 4, 5]

>>> args = [3, 6]

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

In the same fashion, dictionaries can deliver keyword arguments with the * *-operator:

>>> 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 !

4.7.5 Lambda FixxX

A lambda S8 7R AR A/ A B8 XA RBOR B S A lambda a, b: a+b
Lambda p 0 n] PATE 55 5 R KO0 R BOAEAT T (1 . ENETRE ERRT BRIk, IR SCERUE, BATH
e I PR AUE SCHITETENE . SHE BRBUE L, lambda sRECRT AT | BT A0 85 e AL it

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

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

42

>>> £ (1)

43

_ET )T — A~ lambda FAFORR [ — %L 75— DRSNS

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

>>> pairs

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

4.7. ABENHESHA 27
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4.7.6 [FEASC {4 E8

PATR A KSR A7 ) A A AR X — 2525

F—ATNAZRRR G H R A MR . N RIS W, EARLR AR G A AR, Py i e n i H At
7 G (BRAEA PRI R R R BRI ER ZR]) o X AT ARG FRIT, DA SEER .

WERSCRY FAFER A 24T, SR AT a5 E, AR SE_ERHE S S AR T . SR LAT R % e —
NREANEIE, AR Z5E, ERRIERSE.

Python fiffr i A~ 23 M Python H il AT 57 53 SO R4k, PR IAL BSOS Y T Hb 25T 7 SN R ik o X
S PA R AE FE M . SO FAFER SR —AT 2 B S — DRI E B SO P AT i gt i . (FRATARE
W47, PUAEEE 5P I LG58, RSB AUEE F AR SO AR, ) RN
MBI FTHITE LR B S diit [4380] myasts. @it/ DR ARz oL, (R APREATH I, WIR%s e
ENRFTA N2 BAERA IR 2% G IR SAR SR GRS 8 D=tk

RSSO 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.

4.7.7 BEERFE

@ﬁﬁ&%%?mﬁE%X@ﬁ*ﬁm%%ﬂ%%éﬂﬁﬁﬁ%ﬁﬁ(ﬁ%ﬁ%ﬁ%%memHmmy
484),

Annotations are stored in the __annotations___ attribute of the function as a dictionary and have no effect on any
other part of the function. Parameter annotations are defined by a colon after the parameter name, followed by an
expression evaluating to the value of the annotation. Return annotations are defined by a literal —>, followed by an
expression, between the parameter list and the colon denoting the end of the de f statement. The following example has
a positional argument, a keyword argument, and the return value annotated:

>>> 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'

28 Chapter 4. AT RREIEH
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4.8

IMEHE . ZREDRLEE

PAEARRF SR, LAY Python fURS, JIMEIHE—T RARAE T REBIEFHRHE A [ B XS

5

(BCEMERI YL, eksal) ; A L8 AR B HAT W] k. RELE FA AR I SR AR B2 —

TR, ORI A g KUk XA AR CHR )
Xt Python, PEP 8 CL2 o KB H BT (g Mtk 18 s B et T —FhAEH i HA AU H 9B

A

EEA~ Python I 52 N VAR ARAERAS MR BEE 5 DATT A2 R U B B B Sl LA

o fEH 4 ARt A AT

AR EE (ORI ETRE ) ARGt (B 5 ) m— M REFRIIT I . i
FRXTIARAL, BFAZMEHE.

o WAy, H—AT A 79 N FAF.

XA BT RN R g T, HLAT AR ROR I Rt B B AU S

o BEAAT o R RR ORI, DAL e A R R IR A QR

WERTTRE, JEFERCE] A —T

o SRR
s EIBFAHEANZ SIS M=K, EAREERERSNMEN: a = £(1, 2) + g(3, 4).

Name your classes and functions consistently; the convention is to use CamelCase for classes and
lower_case_with_underscores for functions and methods. Always use self as the name for the first
method argument (see #74% % for more on classes and methods).

o ARARA RS S 7E M T EBREAEE, WAL NSRS . Python BRIAR) UTF-8 B4l ASCIL 7EALAiT

T 0L TR REA SRR L
IR, R A AR/ AT RE , BB BT 5 BN R e 4P A0S, AN AR AR IRAF 11 IF ASCIT

=

FAE o
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CHAPTER D

RS

A B SR AR N SR E AR R SR P AN L, (L EUI A — SRR [ e i ik -«

51 E—LTHE List (831)

List (Ep%1)) EERAE, BAEESEEN . TGRS TG B st (15
list.append (x)
AR BT R E mE list 1 i . SF[FR allen(a):]1 = [x].
list.extend (iterable)
# iterable (WJHEEYI(H) $23 list BRI . Z[ER allen(a):] = iterable,
list.insert (i, x)
A H A A ZE List PAEMOIE . S5 EHH AR CEMRSIME, Fibha.insert (0, x)
erifi A[E] list 7, 1 a.insert (len(a), x) HIMHHER a.append (x) .
list.remove (Xx)
Remove the first item from the list whose value is x. It is an error if there is no such item.

list.pop([i])
TR list e LB EE , BRde. QUREGHREMAE, a.pop () MEHE list fipzngH H EH]
. (i HEpTERAREES RN, EAREIREZEZ TR A TR, RS
& Python pR 2 % H5 g h & LB 0R51%)

list.clear ()
[l list A EH . E%FR del al:] .

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

Return zero-based index in the list of the first item whose value is x. Raises a ValueError if there is no such
item.

519 start F1 end )52 FEERAE slice Frnik i Alla], 1S AYBIVEROE MR 5 [ IRETE list HRPE R T 1751 .
HEER I, HENRGESHE st B BB, AR sart BIIRE .

31
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list.count (x)

o] e S 7 Tist o T H B R B

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

i list FEYIHHE T . (A28 AR REST E EMLRHET , #5275 sorted () #AHIMHRE)

list.reverse ()

76 list G IE H AR MY S A

list.copy ()
] {8 EEE] (shallow copy) fr list « SF[AJA al:].

PATR S — R 6 2 7 2 list P17 ik i) 1

>>> 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’

PRATRE G 5 —28 )54k, 182 insert | remove M(# 2 sort , [ELRGEIMBIEMHE, FE L, M
TH A None' o SE2— {4 Python H iy nl 8 EORHAE HE (Y LRI o

5.1.1 4% List {g[F) Stack (i#[F]) {EH

List i 0FE77 dE G € AR 7 flf BT DU AR AR stack (HEE]) . Stack [El—{RESF S f2 A TCR IR EHIR I (1%
iy, 1 last-in, first-out ) BUEORHEHE . VRATDAGEHI 774k append () 4 (EIE H i 2 e Er Te g i fi
M pop () HARKERTMEZBUSHEER B . S0 -

>>> 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 ()

(FItgss)

U At AT RE AT DA AT 4 B e # oy EH 9, Bl d->insert ("a") —>remove ("b") —>sort () ; .
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(R —H)

5
>>> stack
[3, 4]

5.1.2 ¥ List €[] Queue ([F)%1) {#FH

AL T DA List B AE queve ([EJ51) G, RImSTIMATCR BRI (SEisEh , | first-in, first-out]) )%
Fliit. SR, list FEE QR I TR E . i append Ml pop AUMAFIEH R yo s e, i il
M insert Fll pop AAHAMH B TCRENE (HEHALTRMF LB —%).

AR ELEAE queve, FEfH] collections.deque , HAHREHT AR HRHE i 1€ BEEE W s I A RT3l 40 :

>>> 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 List Comprehensions (B3 &iEEH)

List Comprehension (Ef S &3 E 857 ) FRAR T DA R IR A A List. & LAY IE T2 BE 78— List 5 iterable
(PTG B ) {1 7 35 A A A SR A5 SR e B R (B Tist o st A 7 — 8 list 119 )57,
HAF— R0 i — RS i

ROIRE), RS [P listd:

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

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

HRERAE (KER) sy < HAEERE A REIREAE . AT DA AREIAE -y 55 900 T AN 2 BAT A
side effects (EIfEM):

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

ol SR AR Y -

’squares = [x**2 for x in range(10)]

TE bR AN )

—{# list comprehension FJZH AL, 20581 expression (GEBEZ) F—1 for 5E4], FIEEZEMLZM for
W if FEAI IR SRR S, BIRREREFN for Al if sEMMEET, WiTnim
expression {45, 4N, 11 list comprehension g H W 5 51 e B AH R[] 4 70 2 4L A T AL -

5.1. &—%TH#E List (£7%]) 33
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>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
[, 3, (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

T E AR A A

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

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

H for M1 i f 7E5E M BARA BN BT 2 AHIF Y .
2R expression s —1i tuple (BN BT THEY (x, v) ), B E/NEIR:

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' Dbanana', ' loganberry ', 'passion fruit "]
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range(6)]
[0, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error 1is raised
>>> [x, x**2 for x in range (6)]
File "<stdin>", line 1, in <module>
[x, x**2 for x in range (6)]
SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,61, [7,8,9]1]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

List comprehensions 7] A7 [FI3F{) expression A1 555k 44 o8 ZCERY -

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

I WIHCHE list comprehesion H11#) expression 7] PAZ (o[ JE[1) expression, £34f 55— list comprehension .,
FIEVAN Fon 3x4 FEMERHG], A list (277 3 (MR FEE] 4 ) list

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

PATF 1) list comprehesion 7 5 [ 147 B 471 L e -

>>> [[row[i] for row in matrix] for i in range(4)]
(L, s, 91, 2, 6, 101, (3, 7, 111, [4, 8, 12]]

TEFRAE BB R, R list comprehension [E]—1{[ list comprehension #£ for Z BijcytstE,
FFAE—1K list comprehension, FrPA, & RF1FHIFE AR :

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

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

P, ORI AR A -

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

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

TEEREE A b, F M ME A E) @ R = (built-in functions) T A2 [FV 3 R AR 2 R R = . ZE B HHF
i zip () R FIAEFARCR:

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

BB Z A, m2ERa 2ol .

5.1. &—#%T7H#E List (%) 35
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5.2 del FAX

A7 1L AT LARE RS AR (ERER list AT del BUAs. 5@ pop () Jr kMl —MEALR, del
I%Lkit)ﬁfu\)ﬂﬁi% list F A Bl 1 s B A List (A2 1Tt el IR — M8 25 9 st A8 AR EIRR ) B 58
B . Bl

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del tn] DA ARIEIg: 5 :

>>> del a

Elg2 %, ¥ a M2 B aEmsss (2078 —ME XWIRIREIC 2 0) « A% 1EF 2 2 B
del fHAt

5.3 Tuples F1F%1 (Sequences)

ST lists A1 strings 75 32 JEAFHE, 1855 [BR(E (ndexing) DAJY)HH(F (slicing) . fibfFI52 /51 %
FHEREPEORTIG) T (527 typesseq ). R Python RS GIE R TS, AT R @ 4 SLIAO 351
PRI LA . SN T RS SRS aple .

— 1 tuple 5 by (ERE Fh I BE 1 R AL A, i -

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

.u=+%tt, (1, 2, 3, 4, 5)
>>>
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

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

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

.vo= ([, 2, 31, [3, 2, 11)
>>> v
(rx, 2, 31, 3, 2, 1])

WEIFRME R, Bl A tuple 2202 DAFESR A%, QNILELIRGY tuple A BEWE IEMER ELE (interpret); fHiffw] PA
FEPAREIE S B AR 1 U R, BESRAE SRR 0 3 R B (Bt tple 2 —{A# K
FIBRIAR A5 ) o FEIREVEA tuple HHENKEZATTRY, (HJ2 0] PATE tuple HCA S A Al S H DI, B
0 List .
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BfE9X tuple il list F R AARAELL, (ELZALMIE R FAEAR R EEAR H Y. tuple Zimmuiable (RTTEE])
WA AR PR, En M (unpacking) (#§2 B AHIfZE) #3575 (indexing) HAFI (HHTE
i} namedtuples KRG B (attribute) HAFHL) o list SEmutable (ATSER)), HITE M 2 [F B HAT
e 2 AR AR £ 21 2RA L

— AR EI R, B AN 5 0 fHe | EIEH Y wple: vk @B ar B L. 250 uple
FE i —EP R BEAANE S — (I H Y tuple K8 — (A fEDIN_E—(FLEZ BRI ORT 20 35 SR — i B —
M EAE) . W, (AR, pihn:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

Bodztt = 12345, 54321, 'hello!' wife—1{M mple packing {31 ¥+ 12345, 54321 fl 'hello!"' —
B tuple (F. Sz EHL AT DA :

>>> x, y, z =t

iE A IE S M T EF 51 97/ (sequence unpacking) , WIE ITEALATALAE S 9 BT 01 . SRR ER 9820
B R A B SE SE AR P S R TR R A ] . TR, ZEIRIREA /& wple packing FIFF SRR
RiAmE.

5.4 4 (Sets)

Python W40 7 — Ml FIAESE G (sets) ERIEGHE. — 1 set @414/ 7 HIE A EE cER . AR =E
TR E AR R, Set M RINAE, 4R, ZRMEFF MR,

RAFWE set () eRHEFT A AR set o JER: ZANHE AR set , FATUHEMA set () MARZ {1}
A R H=5 dictionary , —REFRAIFAE T — w14 2O G 1

i (E i — 1 i L) 3 -

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>>

a = set ('abracadabra')
>>> b = set('alacazam')
>>> a # unique letters in a
{'a', 'r', 'b', 'c', 'd':}
>>> a - b # letters in a but not in b
'r', 'd', 'b'}
>>> a | b letters in a or b or both

#
{vav, 'C', vrv, ldv, lbv, lml’ 'Z'I 'l'}
#

>>> a & b letters in both a and b

(Rt

5.4. &4 (Sets) 37
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(R —H)

_{la', 'c'}
>>> a ~ b # letters in a or b but not both
{Vr" Vd" ’bV, YmV, lZV, llY}

Flist comprehensions %8, tHA set comprehensions (£ 4EAEA):

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
{Vr', Vd'}

5.5 =81 (Dictionary)

N1 F 1) python [Elz g M5 HE(E] dicrionary (752:7% typesmapping ). Dictionary 75 Ry R E] [ BH s iR
(associative memories) 5Y [ B4 [ | (associative arrays) . NG T 5152 B — {1 %6 [ [E1 #e # E K 5|, dictionary
JEH key (8) RERT], key IJDURBARMIR TS RLRE ;. FH AR W] PAEAE key o Tuple 40 7] A 1E key
WA H S R BB tuple; (M tuple ELBEEL R S A AR AT, ERIABEEE key o T
1&3%@%@% list F{F key , list \fPAKE B R G #AE. UIA BRAREEUR A BUE append () Ml extend () 2K
B

It is best to think of a dictionary as an unordered set of key: value pairs, with the requirement that the keys are unique
(within one dictionary). A pair of braces creates an empty dictionary: { }. Placing a comma-separated list of key:value
pairs within the braces adds initial key:value pairs to the dictionary; this is also the way dictionaries are written on output.

Diict =2 1 35 A E 3G ol 4 2AC it A — (LB L PT88 phy e SRU R B T DA e ) ZREIRRSE(E 3. R
YRR AR AT, %S T B O (E B g B 2 O S A ) SR AU (o 3 PR %

Performing 1ist (d.keys () ) on a dictionary returns a list of all the keys used in the dictionary, in arbitrary order (if
you want it sorted, just use sorted (d.keys ()) instead).” To check whether a single key is in the dictionary, use the
in keyword.

8 {1 (0 0 L 74 ] B -

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

{'guido': 4127, 'irv': 4127, 'Jack': 4098}
>>> list (tel.keys())

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

>>> sorted(tel.keys())

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () AR — PSR 3 51 AR dict:

2 Calling d.keys () will return a dictionary view object. It supports operations like membership test and iteration, but its contents are not inde-
pendent of the original dictionary —it is only a view.
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>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1])
{'sape': 4139, 'jack': 4098, 'guido': 4127}

Itk dict comprehensions 8 R] DA 17 i gt B F 1) B =X SR A1 7 dict

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

LR R T, G B TS | (keyword arguments) A Ik G EVfi i -

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

5.6 B3I

W dict AEEIREIRG , DA S S OB T ARSI LI items () D7 ko AR IRAS :

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

gallahad the pure
robin the brave

WP IIEERE R, (LEZRT) S HEEAE T ARSI ] enumerate () e EIREHS :

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

0 tic

1 tac

2 toe

[ S R DA_E I SUAEEIRE AT DA H ARG O A zip O B

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

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

ZFPIIE R ERE, BB I IEm RS, M reversed () M

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

= w 03w -

5.6. [FIE%I5 39
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ZLOAEIRE T FEHET , S sorted () B33 — MR ASHT Y list , (ER € ok s A 751 -

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

A7 RF A AR DA A s ) — {1 list, fELR, SE R0 B Y list €7 S B H .22 4

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

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

5.7 BESEHXEE

i FHAE while fil i f EWBGA AT A EEMTER T, AR A HEG#EE T (comparisons) .

FEGER F in Ml not in Mg —(HEERTAAAE () B—MFHF . EH T is Ml not is LKW
@%% %Eﬂﬁm*ﬁﬂﬂﬁ%ﬁ‘ & BT an st RIEMRE ., AIra il b s 5118 S0 BRI AH ) FLAB AR
A (IERC N

P2 P DA . B, a < b == c @Rl a A/ b Ml b 2 EFR ¢

FLBGE A AGE A MIER T and fl or , H—AHBERNLER (ST HAmHMAEER) TN E not
R . o S AR L L BGE  RAG, H, not MMBIEE RS, or MEEE AL, Hita
and not B or CZ4[[|j® (A and (not B)) or C. —UIfEH, FESEW DAFARERTMIAEEAYALA .

MIEE F and Ml or WPREEVE R (short-circuit) TEE T @A HG [ R A B A EATIER, BE5 R B BIRERD
GEAER, Fln, AHZaficEEMEBEMR, Bl A and B and C [(ERENERTE C . FHEE RO
B M BT AR M Y, A A [ e i AR B S 5 [

ot {1 L s A AT I S S R IR AR — (S U2 T ARG . B

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

>>> non_null

'Trondheim’

VERL, Python A% C i, 7EREXERITRIREATH. CHlis E’Jfl‘azit TRl RE e AR E R, (HiEh
GRS THE C 3 B S — R ARET == [EEREEmA =
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5.8 FIlfIRMEFERERZLE

Fe B W Al DA S 2 HC AR 7] 2 S8 ) P (A e . o o E et ) s ML (lexicographiical ordering) = # 4g
PR IR AT AR, AR, ErEGEE R, Fm, HIHRr |, DA, B8 H T —fp s
SEAEMSE. WIRPEEE 2 LU WY A B SURAR ] 4 751 208, ) i R 4 Lo s (E R B 2R o 4
FEFI A Y BEERAR S, I 7 A R A Y o AR — P S — R 5, AR R
J?}@JW/J\EI‘JJ?@JO e 1 S CIE 61 Unicode FR{3 (code point) & AHEFMHE/F 70, PATR/2—2EAf
[ e 51 L RE Y LA -

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

[1, 2, 31 < [1, 2, 4]

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

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

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

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

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

R, A < 80> SRR BRI PR Gk, FORPIPHA B 1 LB k. B, IRGZUME
BRI T MBI E AR, Fred 0 4808 0.0, 4545, SHHIE G @R ET — 1 TypeError S
AR LT .

1)

5.8. FFIIFIRMEEIERZILE 4
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e

WAL Python LR PR AZ LRGN, 0l (W) MR E ST e k. I, AHBE L
FRAREARE, PRI O ) A s 2 HfE A 20 A B O %, DN RR SoRIE T . Eate—ME A
(script) . BEZARIIREGBAEIUR , (RVTAE G AU BHE B0 PR S, RE LA . (Rl AE L @ iEH —
TRPRZ B E A E H A AR i o, (R A S v X0 s s 2 2 B A ok e R

N AFIX L, Python A —Fh oy ik ] DAIE E SO SCPFRL, A B AR BlOARORE e 14 <2 X SE i) o i B 11T
R SCOFPERRAE Ak R E AT DA - N B e R (URAETRGURIT T3 e iR AT Y
JHIAS A RT AT PR ) AS B A )

R~ Python 5 SUNITE AT SCHE . SUFZ MR R I BRSO SE . py o fE— PRI YER, ik
& (FER—ADFAE) ATAEES R & name_ W(ESRAS . G40, (8 Ao 5 2 1) SO 280 24 1 H
KA N £ibo. py WSUPE, SUPFH A AT N

# Fibonacci numbers module

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

def fib2 (n): # return Fibonacci series up to n
result = []
a, b =0, 1
while b < n:
result.append (b)
a, b = b, atb
return result

BAEEA Python RS, I LAT fip - S A ARHL:

>>> import fibo
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FELRIFT R, XA ERIEATE SHE fibo RENMAFK; BHEIEAFIBERY fibo H. {70
AR 1 7)1 2 R A

>>> fibo.fib (1000)

112 358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2 (100)

r+, 12, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ name_

'fibo'

WERARAH L F MR R R, ARAT AE BRI S —D R i

>>> fib = fibo.fib
>>> fib (500)
112 35 8 13 21 34 55 89 144 233 377

6.1 ESHXERIER

R E] AL AT AT IR T DA B R B S X S A T IR AR . R OFERRER % — 2k AE import 1541
HIBEF AR A AT CE SRR A BT, ENTRAIET. )

BABIEA E A CHRA TSR, ZRMER b E U PrA B SR 535 . NI, BT e
TERLR G 2 me i, A ELG- 5 P e e As B AR AN S . 5 —Jr T, ARARKIE B a4,
DU RT DA BR T PSSR Y Y R B R REARIC T . BT — Ay 2R AE B, modname . itemname.

BT DA A e R, S B EOREORILATA import IHATMAERE (BUMA) Tk, P ARBHA
PR AR 42 AT R

import WHAIA MM, BRI LMES TN BB A B AR BUERAFFR . Bian:

>>> from fibo import fib, fib2
>>> fib (500)
112 358 13 21 34 55 89 144 233 377

I LACHPIABRAL FIAF R AT R E (IR BI TR, fibo RARYOE XHY).
A — AR Z T LS AR P 5 SCAY T 44 7

>>> from fibo import *
>>> fib (500)
112 358 13 21 34 55 89 144 233 377

REPAFTAIEATRIZL () IFRBAFR. FELEFOT, Python R fF A LM IRE, BN ETE
RS I T — AR MM, TENR T RES B f— IR E 25 SO HIAR Y .

FERGEF RO A — MR ECE AN TEA ~ MHGER A KBERZE), Xl i & S S r R 22 .
Ak, FEHAHEAS R T ETT TR AL 2

If the module name is followed by as, then the name following as is bound directly to the imported module.

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

DSEpR b, RBUE SCBR BT M TR BERREUE SR TERBLEY & RS R AL A -
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XA import fibo Jr— ARG ARLE, ME—R) X2 ELA £1b BAFRIFAER] .
AT AW DAE 2 from BRGNS FIRRICR:

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

lE: BTRCENHEE, BRI MRRS2G T AT AR I, AR TR, b
R fReds, B, WRE R — A g AR, 5 inportlib.reload (), Bl

import importlib; importlib.reload(modulename),

6.1.1 LIHAB AR ITER
2R H R T 5 22174 Python AR

’python fibo.py <arguments>

R A RIS S PITT, M BIRSA TERBR—FE, B2 __name_ PIRMESN "__main_ ". XEHREE
IEAEAVRARESRA IR X 2L AT

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

ARIE T VAE A SCPE 24 VR B A SURT 24 45— AR AR T, PR AR B AT i 47 ) AR A i 24
sebA “main” SCPFRY DT XPATHIMEA iz T

$ python fibo.py 50
112 358 13 21 34

R T AR, IRLEACHS Az ATHY:

>>> import fibo
>>>

XL T ARSI SR T 0, SO T (CARIAR 7 2B AR T AT — 26 )

6.1.2 EIREREE
M—AHH spam PBIRPE T ARG, MRS B SR A AR TR N BRI WEREHHRE], RIGHRE
M sys.path BRA A HFINR BT KA N spam.py X, sys.path FIIAAXLEH FeHbhl:

s WEHMAMARE S (BRI E SR SR H ) .

* PYTHONPATH (—/MuUHRAFRIFIZER, B shell 225 PATH H—FEIEE) .

o PORT MBI E

ME): FESCRAFS RN SO R G b, BE A AR 1 B SRR BN S S 5 AT R ORI . B,
B HERY FRI BB B BLR AR R A
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TEWIRAL)S , Python RefFnl DA sys . path. W& IELABATIIAR SCT HSROTRAE IR R AT K AL, 78
PREFERR AR . IXERE RN H SR AN, A RS PR A B, BRARA R, B2
iR, BEZEEHS R,

6.1.3 “4miFitny” Python 34

HTIEBLHE A, Python ¥ __pycache_ HxHZAF T4 MM i 5 A, SR module.
version.pyc , HHAFRAATF BT i SO N T 40t5 s Bl Python JiRAS: . i, #&
CPython i 74s 3.3 /1, spam.py FIZRIFMAS KW 2515 __pycache_ /spam.cpython-33.pyc. HHZY
FE SOV B AN R A TR [R] AR ) Python (1) 2L g i I

Python MGG IFMA AR B U H I, AR E RS CIWIHF &R HmiF. X2 5adabnd
Feo BEO, HIFMIBR S TG0, T DAERA A R A R S5 I R G2 18 LAl R 9 2

Python ZEPFIML F R LRAEIE. ¥e, XTMASATHERARSIE, EHRA TR A,
GERLEI UK, AT, ER SRR . T IO (L) RATHUR, e
AURAEE T, I LA R REA IR
22 DNEIEYN T
I DLAE Python fiy s ] 0 s ~00 JF ¢, WABUNETEEBLIIGA /. -0 TF 5 & IR I & i)
~00 JFSR[FIIN BT 7 I _doc__ SFAFA. T AT SRR U AR TR, (RIS AR F D
AU AR A B AT el BT opt - FREDF FIBH/ME. ORI RATIA S
SHAGACATHCR.
o AW pye AR RS EM by BHRRGEFFIIN, . oye S oM e T4
A
 compileall MMy — A 3 FHOBFA BLeQIHL pye SO
¢ KTHAGE, PEP 3T AT, U IR

6.2 FRAERER

Python [f{afy T—AMFRUERIHZE, FEHAMASCRY Python FEZ:2% (DAUTRFR “HES%”) whilffr Tk, —2t
FEH N B TR T BB R B TE S OB R N B BREN T, DARR B RCR R I R4
HSEEAERG RV XU AR D ECEERT, BRI TIRZE 4G, FlUl, winreg FibR
HFE Windows #EE RS0 Lt — MR RIMEMR TR sys, BN 34— Python f#RER . A&
sys.psl fl sys.ps2 & CHAEFEREE BRI 47

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

>>> sys.ps2

>>> sys.psl = 'C> !

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

XA AE o U AE S e S R A e 3L

sys.path BREE - NFAHEINER, HTHEMRBRIRNBHEREG. %E BE0 LN REA &
PYTHONPATH FREUVERIABSAS, B4 WIS PYTHONPATH ARIE, WMWNEBIABEEWI M. /R0] DAL AR
HED ) F VRN Hg- A T B ok
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>>> import sys
>>> sys.path.append('/ufs/guido/lib/python")

6.3 dir () HE

WERREL dir O T AHREEHRE AR Bkl — P HPE i A 51 3

>>> import fibo, sys
>>> dir (fibo)

['__name__ ', 'fib', 'fib2']

>>> dir(sys)

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

'base_exec_prefix', 'base_prefix', 'builtin_module_names', 'byteorder',
'call_tracing', 'callstats', 'copyright', 'displayhook',
'dont_write_bytecode', 'exc_info', 'excepthook', 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',
'path_hooks', 'path_importer_cache', 'platform', 'prefix', 'psl',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'wversion', 'version_info', 'warnoptions']

WERBAZHL, dir () FIHARYHIE L4 PR

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

TR BIILPrARMM AR AR, B, sk, 4R
dir () ASFIHNERBHA R LR WRIREZLXLE, BT E SCRIEARERE builtins H:

il

>>> import builtins

>>> dir (builtins)

["ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',

CFoiaks:)
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'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',

'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class ',

' __debug__', '__doc__', '__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',6K '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 ] RS IR R Python BB A4 ZS[EI YT IA . BIAN, BLIRY A.B UK A W4
BT IR AR A () (AT [ AR A A3 AN P O B M R 4 Ry e B A R — A, B I AR 44
A PA(4F NumPy 5 Pillow &5 2R AL 18 AL OB R A FR—

EBARAECA P& SR H BRI S4B, Bt RS (4 “87). mTAAERZ A RIS
PR GER B BN RN, Blin: cwav, .aiff, .au), FIHCH T AR, 1]
] RE R A AZE S — AR WTHI I BT . AR AT REIEAE N 7R S B I R 2 R Rl R A B (i, RS,
A, MG EE, QIS TALRAERCR ), IO TSI S84 B, 430 75 A S — S To g5 IR A
Bujit. XRVRH I ARG (DAY ZE S RSB ARR )

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

48 Chapter 6. {&#H




Python Tutorial, £[F] 3.6.12

23X MR, Python #% sys.path BWH®, ERAUNTHE.

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

B PRI AL S A B,

’import sound.effects.echo

XM TR sound. effects.echo . HEHERLAFHER 2.

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

AT BRI T —Fh 72

’from sound.effects import echo

WA IME TR echo , FHMHAEBA WAL T A, Rt al DA J7 0

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

73— M RE B AT I R A A A

’from sound.effects.echo import echofilter

FAE, XMW T echo, HXSMIH A echofilter () HiZWH:

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

TR, M from package import item M}, item W PUREAY TR (), MATPUREHE X
WAL AR, ek, Ko, import HAIE LR SAEM PE X T item; WEREAT, BEETERE—
P RN E . WEREAZIE, WF|% InportError FH .

M, S import item.subitem.subsubitem IXFERYIBIERS, BT )5 —50 2 MR — AR DA
Bt R I DRI, R0 I A B

6.41 \NBhEAN*

MH S from sound.effects import * k47 HAERNIT, MIGFHEHXSPAFEM TGS
RS, B PR A, R T A . X RETR BB KHIE, A TR RS AR
WERIRIER, XA ENEH DA R A TEIE A 2 kA

ME— B il pe 7 2 E O EE R — N2 X RG] inport A A T RATALE: R — MM
_init__.py RBEXT —M# N _all_ HIFR, ESWM NEEET] from package import *
R 1% P AR 51 3 o 6 BATZ BRI FCAR, A/EE T DAY R R 8 . AAEE WA
AT S * BV RS T, BT A @A SRR A . B, S sound/effects/
__init__.py AJRAELE DA A

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

XEME from sound.effects import * ¥F A sound B =/ g TR,

MPEEAEEN __all__, from sound.effects import * ifh] R4 M4l sound.effects G ART
HIEHRBYE A = BRI SA T sound. effects (ATREIBFTAEMIFE __init__.py "PHYY
D), RESF AT E UWAEM AR X038 __init__.py & UWAEMAFR (DAS Rn i 14
B o B EIEHZ N inport 5B AN EM AR B R AR
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import sound.effects.echo
import sound.effects.surround
from sound.effects import *

XM T, echo Ml surround fHUEFEIAT from. . . import IHAJH S AR Y /iy 258 H Y, B
EAIEXAE sound.effects i, (XAEENT __all_ BHAERL.)

GRS TR ] Smport * b LS AR SRR B A4, LA R T D AR
ANUF I -

Remember, there is nothing wrong with using from Package import specific_submodule! In fact, this

is the recommended notation unless the importing module needs to use submodules with the same name from different
packages.

6.42 FE&%E

MY R (SRBIH sound —4F) , ARWT AGE 48Xt 5 AR5 H s A R i,
R sound. filters.vocoder FEEAF sound.effects f i ] echo fdk, BRIPAMFEH from

sound.effects import echo,

A B] DA ] import 5/4]ff) from module import name BRI EMHXITFA . XS AT ET S AL
AR S E RSB RAALE. BlUl, M surround #idk, fRu] DA A:

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

R, MR AR E T Y AR AR T AR BT BRI SRR "__main_ ", PBLHAE
Python [ IR 7 ALK BEHA AR A 630 A

6.4.3 ZANERFHE

T — R IE, _path__ o ERRIAAN— PR, HAP R ETEIRATZ SO0 AU 2 B PR
MISCHE __init_ .py BIHRAYSHR. XA AT DMENE X2 3 IR R0 60 A0 & A BEAT 1 3
o

BB AT EIIRE, (e T AR A sk

I3
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71 FEENEHEN

H Al E LB CACEE R (E A 5K Rom XIRIE (expression statements) Bl print () K. (58 =75k
A MIEEYIER write () Tk BHERIAEE M sys . stdout AGEMM . FRANA &GS % BB
f¥ o 7 JEE D . )

Often you’ 1l want more control over the formatting of your output than simply printing space-separated values. There are
two ways to format your output; the first way is to do all the string handling yourself; using string slicing and concatenation
operations you can create any layout you can imagine. The string type has some methods that perform useful operations
for padding strings to a given column width; these will be discussed shortly. The second way is to use formatted string
literals, or the str. format () method.

The st ring module contains a Template class which offers yet another way to substitute values into strings.

One question remains, of course: how do you convert values to strings? Luckily, Python has ways to convert any value to
a string: pass it to the repr () or str () functions.

str () BRI TRIEAER SMER R, T repr () & TSR G LR 2R (IR B 200
A, MESREIAT syntaxError) XA NEA BRI FRIIXER, str () FHRIEA repr () —FERY
{6 REAEMAME— R BER R A MR, By BB R P L S5 . FRIRI R TR A P
[ R o

—LuE -

>>> s = 'Hello, world.'
>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)

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

Here are two ways to write a table of squares and cubes:

>>> 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

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

print (' '.format (x, x*x, X*X*x))
1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

(Note that in the first example, one space between each column was added by the way print () works: by default it
adds spaces between its arguments.)

This example demonstrates the st r . rjust () method of string objects, which right-justifies a string in a field of a given
width by padding it with spaces on the left. There are similar methods str.1just () and str.center (). These
methods do not write anything, they just return a new string. If the input string is too long, they don’ t truncate it, but
return it unchanged; this will mess up your column lay-out but that’ s usually better than the alternative, which would be
lying about a value. (If you really want truncation you can always add a slice operation, as in x . Ljust (n) [:n].)

WHFIN—ATr iR, str.zfill O, ERERT TN ANETEE, EREHMIE 15
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>>> '"12'.zfill (5)

'00012"

>>> '-3.14"'.z£i11(7)
'-003.14"

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

str.format () JrEMERA T Frs:

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

WS MHE P FRE (FRgB) B MBS str. format () IFYERIXT S . HIES H BT
KeFontLihthy str. format () FIEMNT SN E .

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

eggs and spam

WERAE str. format () IR MM KRBT SE, WEHSE ARG T EITRE.

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

(VATRIIPN = S CIINED Se e

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

"la' (apply ascii()), "!s' (apply str())and '!r' (apply repr ()) can be used to convert the value before it
is formatted:

>>> contents = 'eels'

>>> print ('My hovercraft is full of .'.format (contents))
My hovercraft is full of eels.

>>> print ('My hovercraft is full of .'.format (contents))

My hovercraft is full of 'eels'.

An optional ':' and format specifier can follow the field name. This allows greater control over how the value is
formatted. The following example rounds Pi to three places after the decimal.

>>> import math
>>> print ('The value of PI is approximately .'.format (math.pi))
The value of PI is approximately 3.142.

Passing an integer after the ' : ' will cause that field to be a minimum number of characters wide. This is useful for
making tables pretty.

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

Jack ==> 4098
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Dcab ==> 7678
Sjoerd ==> 4127

If you have a really long format string that you don’ t want to split up, it would be nice if you could reference the variables
to be formatted by name instead of by position. This can be done by simply passing the dict and using square brackets
' [1" to access the keys

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XMATPAE L B [**] FF5HF table 12 K7 S HUL

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

XS NERE vars () ZiAaMHEERA N, BoREEE UG R s,
KFMH str. format () FFTERFEME XA 5EEMIA, 7S 7 formatstrings .

711 HRYFFEBREHE

The % operator can also be used for string formatting. It interprets the left argument much like a sprintf () -style
format string to be applied to the right argument, and returns the string resulting from this formatting operation. For
example:

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

W[ ¥E old-string-formatting 354348 2| ¥ 215 5.,

7.2 EEXHF

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

’>>> f = open('workfile', 'w'")

FASRREE AN TR B ASERS T, s — SR SO 77 S 775
mode WIPASE 'r' , FIRICAFRBEE, 'w' FIORRBEGA (CAHERRS 2 PNER) . B4 'ar FoR
TIIFSCFAIB NN AT S AR B S B Sid MBI SRR o+ FRFTIF SR TS . mode Z%%
FE R ARSI T

A SCAFZ DA text mode FTIFHY, SX TR NSO AU E NP AR INS, B2 AT RE (4 2 5 7 CEA T 4B o
WEARARAGE H S, BOAMESFEHR K (B W open (). 1 mode BN "o WIPA binary mode $TIF3C
1 AR 2 AT AT RTE A T B 1 . X% T B A & SO S

TESCART B, BOA DALV EREE T4 AT (Unix _ERY \n, Windows _ER \r\n) F4oh \n. 1E3CA
BTN HARE, BOASACH B \n B [ml P SR E AT ARTERE IS 1B SO RN SCAR SO A i35
AT, R SIR RGN TPEG B EXE SRR EE . 1 BRI AR M2 SO R ]
PERIRR
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It is good practice to use the with keyword when dealing with file objects. The advantage is that the file is properly
closed after its suite finishes, even if an exception is raised at some point. Using with is also much shorter than writing
equivalent t ry-finally blocks:

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

True

WERARBEA B with SEHY, IRAMRNAZTA £. close () R MISCOIHE BIRECE (Y N R AW
WSRARBAT AR P SO, Python B IR [ A8 5 2 K541 BB A ST AR R PAT I S, AHGEAS SO ]
BESPRAFIT IR —BU ] 73 5h— RS2 A Python SEBLATEA [l BRI ZEA T 2L .

Wit with IFREE R £.close () RMISUHRGE, 22l %X SR B3R

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

7.21 XHHRBIFE
AT B TR ERERE RS £ SR .

To read a file’ s contents, call £.read (size), which reads some quantity of data and returns it as a string (in text
mode) or bytes object (in binary mode). size is an optional numeric argument. When size is omitted or negative, the entire
contents of the file will be read and returned; it” s your problem if the file is twice as large as your machine’ s memory.
Otherwise, at most size bytes are read and returned. If the end of the file has been reached, £.read () will return an
empty string (' ').

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

>>> f.read()

f.readline () MICHFHREER—4T; BATRF (\n) BEFAFRIORE, QURSUFARVMATATSE R, WIHESC
R BG— T W o X A5R B TCi%; ISR £.readline () REI—DEERFRE, MFERELFK
TXHERRE, MZATHA \n' FoR, RFAFP RS M.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

FEMSCPE AT, ARATATERRl P SRR« R NAF Rk, DRy, I it ARs:

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

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

WERARAE LAS R AT XSO R BT AT, ARATAREI 1ist (£) B £.readlines ().

7.2. EB5XH 55




Python Tutorial, [ 3.6.12

f.write (string) &8 string FINEGAFISCEH, RIS AR FERAEG -

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

TEBAFAM BN G2 B, FHZSCAC BN FAFH (ESCARBEUT ) SFE g (E 2EHBsCR)

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

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

18

£.tell () R[] —AEEEL, S5 SCPERT QARSI 4 Bl A0, 2 o eI A SO SR ) 1Y
B, PABCUAREEUT B SCRIIRECT .

To change the file object’ s position, use f . seek (offset, from_what). The position is computed from adding
offset to a reference point; the reference point is selected by the from_what argument. A from_what value of 0 measures
from the beginning of the file, 1 uses the current file position, and 2 uses the end of the file as the reference point.
from_what can be omitted and defaults to O, using the beginning of the file as the reference point.

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

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

16

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

>>> f.read(1l)

b'5!

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

>>> f.read (1)

b'd’

HESCAR SR (REAER AT R TP A b TR SCE) , HAVFRIX T XTIk 82 (i seek (O,
2) MRIERERAGIIN) I HME—GR offset (E/ZARLLREM £.tell () HREIEE 2. HA offser
fEAR ST R LT .

S AN T, Bl isatty () Fl truncate () , EAMEFAFRKAL; HE U En 5
RHEIEZHES% .

7.2.2 {ER json (RELHMLEIE

FAFER AT DMREE A S A SISO R R . BUOF T RES R, 08 read () AR BRBIR B 747
B, XTI int () MRREL, ERERZIML 1123 EARR PR IR [ A7 fE 123,
MARRELRAT T A 5 RN T MO A R B B, Tl bR S Ak 28152 2%

Python FLIFR{E I FK A JSON (JavaScript Object Notation) FJRATEIRACHAS S, MR LE A FRW 490 5 1
PR AL DARF AR 2 B S BURAT B SO o 448 S son IARERE ] DR ] Python £l 2k 4544, H-¥E
AR R FRIER; XA EREFRA serializing . M FAFHR R B EEIRFRN deserializing . TE/7514k
MSFHMEZ 6], FRAG AT T RE AP SO sl v, B0 ) 2% 82 AR B AT AR LR

fiE): JSON A=l # B MU AT H T Aavrlidiscie. F2 Y RO SRARE, EMH B B HAEER
R g

WERARA — ARG =, ARATLAF—AT R LA AU R R E 1 JSON FAF R R
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>>> import json
>>> Json.dumps ([1, 'simple', 'list'])
'[1, "simple", "list"]'

dumps () PR — AR dump (), BB G Rext file . AL, QR £ 22— rext file X
5, FRATAT DA A

json.dump (x, f) ‘

THRIBN R, AR £ 2 —MTIFRARL B rext file X5

’x = json.load(f) ‘

XA B PR IR T DAAR B AN 740, (HJ27E JSON H P AT 2R SE B 76 BB S5 J7. Json
BRI 2 7% 4 25 XoF U PR R

hz%:

pickle - BHfFHELGR

5JSON ANJF], pickle j2—Ff SEVFRAL A % Python Xt SUEAT P HIALEI M. PIBE, B4 Python Firfefy, A
REM T S HAE S WE N AR EGE . BOAN O T Bt A ey AREd e b AR BEEE R Ot
(1, WIE P8R A A 25 AT AR pickle Kb ] PASRATALREACAD
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CHAPTER 8

gEExFAGISD

FIHACN IR, FATEBA B EREE, (R URRE K2 uld AR sl 1, R &R 7 — 2 RN
B Bl (24) AWK RER: 55 ERM 7%

8.1

Ak h

TSR R R MATHT R, T RE2 /RTES~~] Python I} 578 5y i 5] (1 1

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

A

SyntaxError: invalid syntax

fEpT e S BUEA R R AT, HRRR—A CHERT, SR BRI B S — R SO
KRR AL £ 1Y) token IRy (B 2 A RAEE GG Y ) - FE/RBIP, 8 print () XK
Rl E] RS, ROVEERID TAES () o XERATT S APt DAER AR B BIAS SRR RE
HITE 2 A2 o

8.2 fish

B e A s A AR TR B IERRY, (AT, BN TRE G A 5t TERATIPAR I 21 1 55 e bl
HNFE, AEA—ERFBOVEER: IRFR A S A Python /P AR EAT. HE, KRR
ARPREFALBE, BEF 2 BoR TR Brs i B R AR R

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

(Rt
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(R —H)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: Can't convert 'int' object to str implicitly

BB LI RS — 7 TR T 14 00 B, RO R IR0, TSOTA Bt 20
HEBE B — A AT B ks FIARPIT 10 545 KWK R: zerobivisionrror, NameError i
TypeError, A SHAILT AT R H K1 BER 24 B, X T4 4 B BRI, {0 T
M S RALT el (BIRER—TANA) . NS RRIRNRIIERE (RN
KHEF).

e PR R MR A SR B R A .

HEARE LR — 5 AR IO T2 R A SR 1 30 NS S IR ORI {1
SEEARR A MRS A TR SR

bltin-exceptions 41| i | N B HEFI BT & L.

8.3 EEHISH

A AGR B AL HR T S R Y . 6E PG, BEXZORH P —ERA, BRI AN a0 EEL,
EAH PRy (] control-C B R R HAMERAE) : R 5 LER bWy A 5|
& KeyboardInterrupt S KIG/R. :

>>> while True:

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

try IERA TAEEIAR
o B, BT ry 74 (try il except FEFZIENN (Z24T) E4)).
o WIREAHFERE, MBI excepr F 81521 try IBAIRYINAT

o QRAEPAT ry TR RAE T RE, MBI A PRI T AR . RS, AR EIIEAA except K
TR R ICES, WAAT except T4, SRIGARSIIET try IHHZ RIS .
o QR SR except TR HEERY SR ANILAD, WPRFHAZ BB SMRAY ey AT WREA $REF
AR, MBS —A RAIRFE, PATRHE LI BR i Bl R .
A try statement may have more than one except clause, to specify handlers for different exceptions. At most one handler

will be executed. Handlers only handle exceptions that occur in the corresponding try clause, not in other handlers of the
same t ry statement. An except clause may name multiple exceptions as a parenthesized tuple, for example:

. except (RuntimeError, TypeError, NameError):
pass

IR KR S HE M except THIHINIGZIE MR ZERESL, W7 except 11 PSR AHAM
(fELSZ A R AN B4t IR A 6 except TG HEIENRZE ) BN, FIHAAASRHKKITEN B, C, D
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class B (Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

TR except THIFAE (L except BEISE—1), EXFHTH B, B, B—HI5E—AVLALH) except 1
A .

Y except AR A SR 4, DAMIVEEICAT . (HEFEEAEA], PROA DA AN AR 2 1 25 BT i S A
B B TATER S S, RIGEHG kR (R B )

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 HAH —NT kN else F &), FEAd I AAUBHETA 1) except TA)J5H . XTI ry TA)IA
51 % SEE A AT AR R AR A . 514

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

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

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

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

The use of the e 1se clause is better than adding additional code to the t ry clause because it avoids accidentally catching
an exception that wasn’ t raised by the code being protected by the try --except statement.

KA, B RERA REME, WP A4 SEIIFEMER T 0 2R,

except A A DAERE B A AR E T2 — MR XA RM— N FHELBIIE, ERNSEAFHTE instance.
args Wo RHTHERL, FEEBELT _str__ O, BFHAAEBITHSHEMATIIN args - AT
PATES 2 1 i e B S , H RIS 2 S A g o
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>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:

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

print('y =', y)

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

WRAFEASE, WENRE ARSI N R RE—2 ( FREFERD) 4T,

SR AL PR AL try ARSI R, AR wy PRI E A (BDEER AR R) AR B R & A I
o il

>>> 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 mii&w

raise iR SRR GLoR ) 2 AR SR E B . Bl

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

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

raise ME—R) SRR B I Y R - XA SR AR — N i SO B @ — A5 28 (JRAE H Exception
M) . WERMEIERE— i, BRI B0 S8 i e ok X se i ke

’raise ValueError # shorthand for 'raise ValueError()'

R B E R G5 K T B EATEA R, WA DA R raise EATEAEHT A RE

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

An exception flew by!

(Rt
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(R —H)

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

8.5 AFEEXERE

FEFP T DA 1 BB S 2ok an 2 BN H S RH (K Python RIWEZFERL, WSHEL). FHEN
PE R HH M Exception YR .

LA SCR R, BN AL AL SR AT AT AR AT A, (i me fiashian i, R ft—Ljmit, X 2t)m
PEAVFAEBRAE 7 0 S B RO KA IR (R S o TEBVERTBET [ A Z AN A5 DA, 38 5 A e i
BOE AR, ORISR A AR A S 2R T2

li

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

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

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

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

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

RS A E SCHLHREA “Error” £5E, AT hrifE 7 H a4 .

VFZMEREE SCTEATA SR, DMGEEATE R Eeh TR B iR, A REMEZ(EE, B2

85. AFBENRE 63




Python Tutorial, [ 3.6.12

8.6 ENFEIRE

try WAA AR A, T E SO AHE A TS IR AT PR . fln:

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

Goodbye, world!

KeyboardInterrupt

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

A finally clause is always executed before leaving the t ry statement, whether an exception has occurred or not. When
an exception has occurred in the t ry clause and has not been handled by an except clause (or it has occurred in an
except or else clause), it is re-raised after the finally clause has been executed. The finally clause is also
executed [ on the way out] when any other clause of the t ry statement is left via a break, continue or return
statement. A more complicated example:

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

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

executing finally clause

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in divide

TypeError: unsupported operand type(s) for /: 'str' and 'str'

As you can see, the finally clause is executed in any event. The TypeError raised by dividing two strings is not
handled by the except clause and therefore re-raised after the finally clause has been executed.

fiﬁ%@ﬁﬁﬁ?% finally AN TRBONBYHR (GIANSCIFecE M) EHAM, e m s
DER AT/
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8.7 ¥iiE W HIFEIRIE

FLBER G LT AEA TR A RN EPATRUARHE T B, TR 2 R AR L R R, i3
BAFRSPEET . AR TR, B3I SR AT 2 G E.

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

XAHEIEE T, EFEX U HIATE )G, SO E—BORERE I R AL FATIPIRES . X AEf] 5
JRAS FpOR @ R, (BT RO Y AR P R B T R A IR . with A SRVFIE OIS R BEAS DA —Fl
B PR E AT 1S 2 B PRI B8 ) B A O U

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

PATFETERG , BIREAEALBRAT B S M, SCPF f IR PP . FSCPE—HE, SROEHUE SOH BRI
GARAEHSCR R X — i
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b

R T M GBIRFINRERN T, Q@ PR RIRE QR R g X2, i Rvra@— 4z
%%@%?MDﬁﬁﬁﬁi%ﬂ%%ﬁﬁﬁﬁaﬁﬁ%%ﬁo~¢%%%W&ﬂ%ﬁﬁﬁﬁa%ﬁ%(%X
FEEF) Tk

A AR TE SAHE, Python J AR DHFTTRARITE SCREEMARIE F . B C++ Hll Modula-3 AL
2565 . Python [RIEFRAL 7T X SUAMAR I T A AR iERRYE : JEARRPLE AR 2B, IRA ST DA R &
RAALATr ik, —AJ7 k] AV R A [l 44 FRES I D535 o RG] AL ST R BB AR A Rt . iR
—HkE, RWAIA Python RIRMBNEFHE: ENTHEB TR, ATDAERIR# S

TE C+ ARIEH, HLEM G (BRRERIA) & public (BISNILR SCAAA %), B IR b R B viral . 5
& Modula-3 H—#¢, 304 T WHITIEG IR SR BRI RS - TR 8 1 m g i) B — 2 40s
B, SR RSt . 5 Smalltalk —#, RAGHREXWR . X P AME M4 FME TIE L 5 Cr+ Al
Modula-3 R[], WERIF AN Y REZ . Ah, 5 C++ —:, REHHEARKRIEE (BARZH
FE, THREE) BN ELEFEATER AT A S 1 i B i 3L

(I FBRZ TR A AT, T MR Smallialk FI C+ (11 . T2 Modula-3 FARTE, 144
WP XH GG H: C+ TEHET Python, HFEHIH AT B IT AT )

9.1 ZIFR

MERAME, AP (FEZAEMIEN) 0T PAGEE S [ — AR5 ZALIHAMEF PR F—F
Python I3 7 A S PRARIX — 5, TEALPIA TSR EAIEA (K5, FAreR, Judl) mlAZastizmge. H
i, M AN, ElEk, FUAIK ZHOLMAEAL Y Python AURSRYIE AT RES LRI . il
AR TR ek, O R S TR R IR RS B, A — ARG R D, PSR
AL AR AR BB S TS BRI R, WA B XN 75 2R Pascal HHRA:
TP S H e L]
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9.2 Python fERigFids &= (E]

TENTRZ A, FE JCEAEYFAR-—LE Python (1 M . 285 SO0 i 44 25 [T — LEX bR $c Ty, RS 2
TEAE ISR iy 4 25 () ] A A RESE A BEARIEAE ARG o T — T, RIS F A R AL ¢
Python 27 B1#MRAT H -

IEFRATMA—2E5E ITI6 .

namespace (3425 M]) J2— M4 FEDSRAGBS . K7 iy 25 5) 24 Hi#S i Python 3 SiBl, (H—Rl
DU EAR SR REEN] (B 7 ZRXERE RGN ) , 10 EAA AT BRI LA fir 44 25 8] )
T AN EREIES (5 abs () XA REL, FINERFESE); BHPRERARR: o880 Ry
JREgaFR . MHERPE LB, ﬁ%%%@%A&m~ﬁﬁﬁ SEFEA . KT A ERNEE 02, A

fi 44 25 (0] FP ) A4 DR Z IR 0P AT 25 B, AN [l FOBEER R AT DAE L —A> maximize pELITA 277 2
TR P e 0 AT I AR B

EEGERA— T, FACALATIRAE RS Z R ISR BB, fERIAN z.real 1, real 2Xf
%Z%~¢Eﬁoﬁﬁﬁﬁﬁﬁ,Wﬁﬂ*%%%ﬁ%@?%ﬁﬁ%iE%ﬁﬁmmhmeﬁmmmm*,
modname @XM funcname REH—NEM. TEHTE LT 7EBIH R RIS E 42 )m 4
PRZ B E S A E— N ELUL RIS B AT A R e i 42 25 )

JEHERT AR RS E TS, W NEE, IR @R T . BIUEEE TS, /R AE H
modname.the_answer = 42, W51 @HFEEET AT del &AM . B, del modname.the_answer
-2 M 44K modname X R RS the_answer JgE,

TEAN [ Ik 220 B 4 iy 44 S TR0 AN ) i) AR A o B0 AL A4 RN il 44 25 ) )2 fE Python fRRRES: IS 3l B
A M B o BB 4 s iy 44 25 [AITE LR OB AR s T, Ay 44 25 (A L & R 2 I AR A
B BRI TUZ VA TR TEAD, D RIA SO A, Pl N2 __main_ AR
Wy, Heiis A SmeRaa b, (NWEAMRER ERAAET — M SRR

builtins .)

— ™ BRSO AR 1 iy 4% 23 TE) A R RSO JH I G, A R S0 [0 s ) — A bR 3P S A PR 5 R
kR (F5C b, HEMRBIREAE T4, BEEER.) 2%, SUOEHHTHSAE A CMA G A2
18

— A A 3R iy 24 23 T ELE TR Python B2 FP A SCAR I, SCHLE) “nTELERITI) RERA 44 BRI
PERRE T I Sl i 44 25 (6] PP A 4R A4

gm%ﬁﬁﬁﬁm HEh A . TERRFIZATHEATIN ], 27 = A w44 =S 1A ] BE He 5 I A A )

o TR A E A SR A B

o MR AR AV PSSO B 5 2R PR A o P R A £ S B 5 AR SR 4 i, B AR R 4
o BB AN AL Y R Y 42 SR 44 B

o BOMERTERIE (RGIRER) RS NELTR a4 20

R A F ARG AR As i, WIFTAS | AN ELRS L4 1) 5 A R ) 4 Jm 44 ARG R [ 1 . B8
BIORELE RN ZETIROASN R BN (928 5, WTPABEH nonlocal ihm WA ARA AL it o m%&ﬁﬁm%ﬁ
A B, XA RRR I R (S205 AARR AL B LTI N Z A S QI —A 370y R A &, T
[F] 4 A MRAL BRI AL ) o

W, YHEE R (R SCAR) 51 4 H R B R4 R FERREASL, JRERE SR s 525
VE A — B0 v 44 25 18] A iy 44 2510 o S SCRFTE Jey b i 44 25 1) Y P o) — A i 44 25 1)

R YR R R B B 4 T SO 1Y+ AE— IS P R SR R R 4 Jm A ol i i B i
], TE R BT AT SOMT A BRI . 5T, SR A AR IR R A IS TN B S S A —

VIFAE ARSI R A A REI N BE N dict , BRI AT IIEIRG A ST __dict REHERESE
JR#ARR. AR, SR a4 S SBT3 G 2 K1
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{HJ2, Python IEFERFE “ZiiFmf LRI HOJ7 1M AR, I ZE T RIS S AR (FL L, &
TR D 2R SHE T )

A special quirk of Python is that —if no global statement is in effect —assignments to names always go into the innermost
scope. Assignments do not copy data —they just bind names to objects. The same is true for deletions: the statement
del xremoves the binding of x from the namespace referenced by the local scope. In fact, all operations that introduce
new names use the local scope: in particular, import statements and function definitions bind the module or function
name in the local scope.

global iy al g IR F MR E A RATF T 2 /e I RSP BB B 90 ; nonlocal ifim)RMIFY
AR A AT AN AR EL 247 H A g R 9

9.2.1 {fEAIE &G B=E 7RG
AN TAER T WS | RV R4 FR2S 18], PAJ global Hil nonlocal S UM SmAs &4

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

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

def do_global() :
global spam
spam = "global spam"

spam = "test spam"

do_local ()

print ("After local assignment:", spam)
do_nonlocal ()

print ("After nonlocal assignment:", spam)
do_global ()

print ("After global assignment:", spam)

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

A ) i 2 -

After local assignment: test spam

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

HHEE AFRE GXREGRE) REWER scope_test Kt spam W45 5E . nonlocal TR{ESHZS scope_test %
spam FJEFE , T global (AL UEBHUZH I HPE .

fak AT AFE global WR{HZ B 2 Z HISEA spam HIZEE -
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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>

RE L GRRBUE XL (def 1HA) —HUAPIITA 2B . (PRAT AR I SORAE 1€ IH R — D73
sl A R )

TESCER, I XNRYTRREFE S R BUE L, R ira At E ), A RHERA H—RA T2 R 5 R R b
WX . AESE A TRY R RO S BT — A BB 28012, 302 Tk A 240 7 RV B 1 A g —
XA PR R E R o PR o

UAEAZSE S, FFQUE—ASFr a2 28], R R R TR, B e 22 R I B A
RASHr A 2SI 2 o FERII, BREOE SO 07 Bk BLIR BT R B4 A -

B (NGRAL) IEH BIFRE RS, FROE—A K & XEA bR — M EITESRE Ll ah 4 25 [ N 2
RIS s FATRAE T —T T XX R EL A BUARE (FEFEASSE L2 i) /s
FHSRRF T AR, FER G B i 212858 SCR I I IR A FK (FEX AR Bl ClassName).

9.3.2 sk

KX GFFPFERAE: JRIET AL Bl

B 31 A A Python BT @IS | B BN FOARHETEA: ob . name. A RUJE M4 RSN R BB N A7
TETRaAZ MR ZFR. HIL, WRIEE SOe i ARAY:

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

def f(self):
return 'hello world'

W4 MyClass.i Ml MyClass. f @B AAYEIEG I, RF53 33 ] — A FEEFT — A R EO 5. SEJR Pt T
PARRAE , AP DA IR ER Bk My Class . i fH. __doc__ M@ — AR Et:, Rk F @2 5
PEAFE: "A simple example class",

iy FACE R . AT RAE R AR 2 AR B S — A8 SE B AN SEO R B 250k (i
WA kR -

x = MyClass ()

BIERAHT S IR IO ST LS R AL B =

SEHMEEAE (Y RUR) LEE—DEXG. T2 RN A RE IR B E L. i
R XSS _init_ () WROIE, SRR
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def _ init__ (self):
self.data = []

BN IENT _dinit_ () JIARY, RMEOHLIERIES AN B RIER R G AGERA __init__ O
BIAEX AN B, AT DA DA R R 3R A — S IR AR B S 61

x = MyClass ()

MR, _init_ O FIEEAAGBONSEA I m RIEE . X MEOL T, SRz Rf S
Befsgteidsy __init_ (). B4, -

>>> 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 SEfINER

%@T{?ﬂl‘]ﬁ‘éﬂﬂiﬁﬂﬁ%ﬁiﬁz? PR G BRI ME— SR BT T . A PR RN R PR Bds e
A B XY T Smalltalk R “SLBIAZE” PAK C+ FHE B BUREMEAT AN BRRHAL
e, CENTRHES — IR ER 4. G, 2R < 2 EWAEA MyClass BISEBI, MIPAF AU BERHT
ENE(E 16, HAPRBMLMIEEE R

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

print (x.counter)
del x.counter

5SS URIER FH ik, kit “IRT" PGB (76 Python 1, Jrgik MR AL
FRFATH: SLAUATSALTT DA T, B, FI52%E4 I append, insert, remove, sort %)y, AT, 7ERL T i
Wi, BT E RSO STE, FRolE S Sh A M)

SR SA SOTE AT H T B 2E . REE X, — AR i 2l Eod 2 nd @ PR 2 e T HSL )
FIRE Y e BBLAEFRATERBIH, =. £ AWM IESIH, B MyClass. £ 2 PREL, 1 x.1 A@h
¥, P MyClass. i Ng— L. (A2 x. £ §MyClass. £ HRN@—EFE N 7 Ed L, FNEk
BG4 .

9.3.4 FiEMR
S, ARG S H R -

’x.f()

1E MyClass /RfilH, ORHRFEIFZAFE "hello world'. {HZ, SERIEH— AN EI AR x. £ 22—
MNHEXG, E R AR R UG AR A - Bil4n:
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xf = x.f
while True:
print (xf())

FFARSHATH hello world, ELEI4K.

B ANITIEROR B R AR T A7 ARATREC 23R EI IR . £ () WA SEL, B £0 B
WoE SARE T — B8 BIANASURAE T80 YA SEOIA N — TSR0 & 80 Python H7E &
51 K S — RIS R PR AR -

Sbr b, VRATRECAAE RN TR EMNRRR Z A AE T LI R A BN S — S5 A 1EFRA
R, P x. £ O ST MyClass . £ (x) . 82, JAH—EA n SR B0 24 -5
FZ—NSEIR R REL, XNSEUE N I ET BB S, (B S E .

QERARYIR TCYE BRI AR BRI, IS 24 SEIAH T AT BRI M. 24— Se Bl AR B 1 45 |
B, FEREGIFIENSE. DRAFRIR DB T RET R AR ESE, Sl aHTa (F5m) Lot
SHARECT B — MR R 2RI — RS AR R T EN SR . YIS E#R
gﬁ;ﬁﬁ%ﬁ,ﬁ%?i%ﬁ%ﬁ%ﬁﬂ%%@#ﬁ%%%ﬁﬂ%,%ﬁ%ﬁ?%ﬁﬁﬂ%ﬁ%ﬁ&%@
B4

9.3.5 XFIXHIEE

ok, SEBIAE R TREASE B ME R, T2 AR R T IS AT S B S R A ik

class Dog:

kind = 'canine' # class variable shared by all instances
def _ init_ (self, name):
self.name = name # instance variable unique to each instance
>>> d = Dog('Fido")
>>> e = Dog('Buddy")
>>> d.kind # shared by all dogs
'canine'
>>> e.kind # shared by all dogs
'canine'
>>> d.name # unique to d
'Fido'
>>> e.name # unique to e
'Buddy’

BN & A dext & P ETHEE Y, IR T RETE W Romutable St 5251 0051 A0 HL A B S 3504 N i 45
Heo BIILAT IS A EY tricks FIFRANIRGELRAL R, A ) Dog LB A I i—A> B 51

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

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

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

>>> d = Dog('Fido')

(Rt
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(R —H)

>>> e = Dog('Buddy")

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

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

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

['roll over', 'play dead']

TEHR BT R %l S8

class Dog:

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy')

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

['roll over']

>>> e.tricks

['play dead']

9.4 #M3EILEA

Wt Jm 2> B i 3 A A R 24 PRI IR R I s 8 1 S e R AR o S B0 DA R B Y 2 1) T S0 44 Pk
58, WIRIROMOE e T SR 2458 R/ MU G i B AR J LA . T RERY 2458 (A T IR A AR R G 781, R
PR BRI T AR TR (S04 Hn— AT RIR) 88 ik ar g Oy ik, T 4417k dir 4 i @ i

Bl BT AR E A R — ARG P (“F Pam” ) ol Sagiiit, ERRE M TS slalfh 54k
#ieM, SCFR b, e Python s AR AR P RESR i BBl — & e se sl T2 . (e —Jrm, M C
T F 4 511 Python SEELIINT PASE 4 Wt S8 BRANY , AL BT SR vi s et A ) C 5
Python §"JER ] . )

7 214 R ok RS TR P o T B A A R R S M T SRR e T Y P A [ E A
TR i 1] DA — N SEG R A AAT E C AR R PR A S IR A, R AR IR S 4 B
R FHRGERE, FE R a4 297 WA B 2 2 NSRRI

TETT NG B RIE (SR ) FFBA R 30, AP IRR 3T T I km s 24
IR, NSRRIV R AL AN LA B2

IR SRR AN self. XA self X—HFRLE Python Hr 4R SAT RFsR
o HZRERE, ARG E & (A3 ARAY AL HiAh Python A2 Fy FORBEGR Z Al 5eE, 1M HAR] AR —4
R 5 S RIS 5 AT RE MO T AR 207

ATAT— AR SR P R RS R 2SI L Bl 2 SC T — IR ke BRESOE R SCAHF AR A 5 T 2K L2
W R RO IR — AR A 2 T AR . B

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

(FItgkgs)
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(R —H)

class C:
f = f1

def g(self):
return 'hello world'

h =g

A £, 9 Ml h #2 C RGBS RIETE, T EfTa#E e ¢ LB TE—Hp h g eFHT 9. B
TR, ARBIEIAE R H S SRR P R R R

JPEAT AT G se £ S0 05 A R R A Dy vk

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)

D7 T AT -5 330 o O ) ) 75 X5 | A Ry A e 5505 TR R IR 4 JRy P P sl e £ 35 L SR, (2R
IRIBA SN AR R, ) BAAFRARAD A 70 B A 3k b O R A I, (H 4t sl A
WEZ AR BN 280001, S AR 4 R A0 eR BCRISE e a] DA IR, A H o E SR e R
Rth—4¢. WA, WTRIEMNEA SRR R E ), HE R — 3R AT & B 5 IA 7 2
ST BRI R i P

FAMEHE DS, FILEA £ (Wch £2), G object.__class__ .

9.5 4fi%

MR, AR SRR, TESRERCMESIRC <387, IRAEZEE SCATEIR AT Bs:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

K BaseClassName W T4 & IR SRR S .t Ave AT Rk AR B 2640 Bk i
TEMALE . ARG, B0, HESEE A — MR g

class DerivedClassName (modname.BaseClassName) :

RAEZE LS T I FE 5 EEEAH ] . SR et e ), B . ufE BORFpt AR IE ks | - g
ﬁ*%éﬁﬁ%$ﬁ$ﬁ,ﬁ%%%&%ﬁ*ﬁﬁﬁ&oW%%%$%&%$Eﬁ@%¢%,M%ﬂ%%%
IR

IRAE R S BIMEBA AT IR Z AL: DerivedClassName () SQIEIRRI— B LG TIAGIHRFHELATT
Tr AT RN, W DR IR GE B L 10 R AR, WA T — RO R A5
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AR

TRAERTT e S T H BN . AR5 B[] — W G 0 oAt 7 Y A R A R, R [ — e 2 rprog
S — R R AT RE ST B S IR . O C++ A7 R4~ . Python H1 A1
FriESERs PR virtual iE.)

TEYRA 2 ) EE 38 V2 S B b mT RE AR e iy Al ] B b B e () A4 W B2 vk . A —Fh o 3 XnT DATRT B
FHHEHE ¥ HIEH BaseClassName.methodname (self, arguments). AN it 24
FH) . (RS BT AE 4 S /E 4 DA BaseClassName 44 BRI a0 it w4 F ko5 =K. )

Python A 1> P4 B B B0 R T 2R AL A -

o {#iff] isinstance () FME LMK AL isinstance (obj, int) {USFE obj.__class_
A int BHEANRA H int BIZREN True,

o ffiff] issubclass () FHWERWYK KR issubclass (bool, int) N True, A Fbool &2 int
T2, HiE, issubclass (float, int) N False, [N float A int BT,

9.5.1 SEHK
Python 37 ff—FhZ UK . A ZA-HRAY2EE SCEAINT Brs:

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

<statement-N>

X SRV HRUE, FERMERAEILN , VR AN IR B AR B B R R e . WA,
BIRREH PAAEE BN A AR — DR R R Ht, WP —J@EAE DerivedClassName IR
B, MKF Basel HEBRE, K5 (B)1H) % Basel WBEHER, ARAIRIRILE], HE] Base2
R, KIS,

LA UL XA A I — 25 T IR AT Iy s ASe3E DA SRR super () BIPRETAM o XAy sU7E R 2L 3
fih 22 AR AT PO IR S AR, AR AN 5 R 1Y super YR SRR .

AU T 2 ), BRI 2 BRI AR s i — A EUE 2 R 28 Kk (BP0 — A0k
A 2 AR BRI Z R TR o B0, FrA @K H object, HMAE M 2 B4k i1 5 L AT A1
T—4PA LB BE RN DA ] object . A THIREIERN SR —IR AL, ShESE AL H—Feik T SOrE
RGP LN, PRERENRIREMNLE R AT, RREBEANCE—K, I AR (B—A20] A
B PR A AR SNy ) o BITH 2, XSRS B 2 ORI v 5 Bl I
SHEJRE. TTMBEE SN, #5Z 7 hitps://www.python.org/download/releases/2.3/mro/

9.6 LALE

HBFAL BRI — ARG PR A “FA” SEfIAR B4 Python I ARAFEAE. (Hi&, KZH Python A% #FE I
RXEE—NAE: WA A FRILKKZFR B _spam) WiZg41E 2 APL IEARH 9 (BB, ik
R B ) o IX B 2SN SE I, T BEAS A I B DA

T AAAERT T 2R I A AR 5 (Bl e iS5 720 e LA A mse ) . R BLAFAE X SRR L
WA BR SRy, RN B4REE . RN __spam AR RS (Z/DWAEHNEIR FRIZL, 22— 4NEHT
RIZ%) WISCARRE A _classname__spam, HH classname N T HIZ T RIZH YL HI KL FR. X
PR B A% AR AN B, HE e IEZE LR & T

AR EH BTk T REBITIRMABIRIE AT A Bl
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class Mapping:
def _ init_ (self, iterable):
self.items_list = []
self.__update (iterable)

def update(self, iterable):
for item in iterable:
self.items_list.append(item)

__update = update # private copy of original update () method
class MappingSubclass (Mapping) :

def update(self, keys, values):
# provides new signature for update ()
# but does not break __init__ ()
for item in zip (keys, values):
self.items_list.append(item)

AT R 1 B #E MappingSubclass 5| A T —4~ __update F3 AR B LR BN &
A E £ 7E Mapping 2K 1 9 B # 05 _Mapping__update [ f£ MappingSubclass 2K 7 g B it
_MappingSubclass__update,

R, SN BN TR hh 2 U5 A sl 8 Mgl FA A 1 AS BT R 2 T RERY « IXFERFIE
TH N ERSRAE A, FIfERS .

HHEREL#Y exec () B eval () AT AR AR LML MMEYS I XELLIT global BN
R, X F PSR A R T ) o 28t S i i A A . AR FR 3% JH T getattr (), setattr ()
delattr (), AKX T __dict__ WHEIETIH.

9.7 Z:ImikxBA

i &R EAE 2T Pascal i) “record” m C ) “struct” iXAERYEFEISAL, Ko A TR0 —& .
DA OLIE 5 a2k

class Employee:
pass

john = Employee () # Create an empty employee record

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

— B SRR E IS A 22U ) Python AURSTEAE n] AR A A— MU T Bl 2 A I ik i A AL
an, ARARA — ST SO R AAS AL B e, AR WT PASE L — A read () Ml readline ()
THENTFAFER ARG IS, HRFHAE N SR N

KHITERN R MG m.__self  WRMA m () HIEMSEBIXIR, Mm. __func_ WZI7 kAT
I F) BRSO SR
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9.8 £ 28

FIHACALL, STREC A ERI RS R SM R A for iH4):

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

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

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

for char in "123":
print (char)

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

This style of access is clear, concise, and convenient. The use of iterators pervades and unifies Python. Behind the scenes,
the for statement calls iter () on the container object. The function returns an iterator object that defines the method
__next__ () which accesses elements in the container one at a time. When there are no more elements, __next__ ()
raises a StopIteration exception which tells the for loop to terminate. You can call the __next__ () method
using the next () built-in function; this example shows how it all works:

>>> s = 'abc'
>>> 1t = iter (s)
>>> it

<iterator object at 0x00A1DB50>

>>> next (it)

lal

>>> next (it)

lbl

>>> next (it)

e

>>> next (it)

Traceback (most recent call last):

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

next (it)

Stoplteration

F B ARAR ARG LS, SRR IE R TR BRES T B4 _iter__ () H¥ERRF—
A __next_ () FEERIXIS. WREEEXT _next_ (), W _iter_ () APATRIEAMIR ] 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]
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>>> rev = Reverse('spam')

>>> iter (rev)

<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:

print (char)

w'o e 3 - -

9.9 4 pizE

Generator 52—~ TAIELERERM IR TR . BN SERUARER sREL, (H2 A1 2R [
S yield i), YO EMRA next O B, ESM EREIFERE AT (BELictE ERITE
AT A B o S AT 7 2 ML JE A Bt i s 1

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

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

Q O H Hho+o -

T DA Az e R 58 A A TR RE TT DA B — 7 T iR i B 2R AR e e se il (HA: B I B YA TN B,
HAESHZIEE _ iter () fl_next_ () k.

T A KRR T SRR A B A TIRS SERR R 2 (8] 5 s ARAF - X% R B L ] self. index
Ml self.data X MSLFIASE ) X 5 98 5 H I A

4T 2 A sh B AR TIRES, YA s & ghmt, B4 HBh5] & StopIteration, XEERRH:4YE
HE—E, HEEERISES RS E MR EEY .

9.10 A FTiER

LS ] BB AR AR AT DA RIS ORISR, BT BRI e o, (FANZ NSRS MR 365 X
P BN AP TR IR 52 B = ek BB B R O o AR il s R b 5 B 0 A il B S R (HOA
R, MR 51 R SN N AF

ANGE

>>> 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

CFItakss)
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HEH L5
260
>>> from math import pi, sin
>>> sine_table = {x: sin(x*pi/180) for x in range (0, 91)}
>>> 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))
[Vf" Vl" ’OV, qu]
i)
9.10. £RERAR &
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cHAPTER 10

Python 1Z 4 & =X, L EE

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

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

'C:\\Python36"

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

B import os Tk from os import *. i@l REFAIRE M EEA 25EM os.open () B
[ElE gt open (),

FEME os R R BUSTHREE T k3 dir O Al help () J2AEHH I

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

E H A H DB, shutil SR TS5 (M i wi S i -

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 EEZ2EHFTT

The glob module provides a function for making file lists from directory wildcard searches:

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

10.3 &< 58

B THEAR R R G558 555 8 AR A sys BN argv B SP . BilAndE dr
A5 4T python demo.py one two three €74 DA FHiH 45 H:

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

getopt ML Unix getopt () A sys.argv. HEIR HAA LRS5BT 1 argparse f
AP

104 #EREKHLEHETEEEEL

sys BALA stdin, stdout, HI stderr SE5E% . RIFEE; stdout WEEPTEKE, 2 stderr W) #8515 T £5

2211 2

PR AfUEL o

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

#KAREA R E RN R A sys.exit ().

10.5 R L

re BAIRALIERFRIR K (regular expression) MU B 17 H i PHL . 22 JEPREIAE 1Y LU 3 DA LB AR IRE, IERLFOR
A2 i PR LA R AL AR 56

>>> 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'

W T B R R, PRI T LA RO (RS, TR AR By R e O R Y -

>>> 'tea for too'.replace('too', 'two')
'tea for two'
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10.6 Ey=24HRH

math BAIRAL T C o i F i A B O vy e o

>>> import math

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

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

random FEAER AL T REMEIRN TH.

>>> 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 BUAHIRML TR BE R RIRH A EA SR (7Y, e, SEREEE) Mmibk.

>>> 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 BLZE <https:/scipy.org> A 712 WUE FTEAH B R4 .

10.7 #HEETFH

Python WG 71 22 £7 B4 % DA K SR PRAA I 1 o o S5l B P {8 (1] 1A 4% ur11ib. request BZH A DAREAFAEAN
HWUERIPA S smtplib A DA ZRZFEF.

>>> 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
From: soothsayer@example.org

@3
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(R —H)

. Beware the Ides of March.

m n)

>>> server.quit ()

(HERER RG] 1 P B A e AT — (R A s )

10.8 H HA B 5 ]

datetime B H A FFZRADBE AT H DA SRR, (8 LA e AT . AR SOIR O IBRLG I,
OB TR A ORI S R AT 2 A AL DA B A o LA AR At S g e [ (1A S

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

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("Sm-¢d-%y. %d %b %Y is a %A on the %d 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 BFH|[EHE

LI R A VA S R i AT B 3R . 4 21ib, gzip, bz2, lzma, zipfile R 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
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10.10 g&ﬂbib

A5 — 4 Python {i FFI - ARAR 508 1) (0 ) REL PO AN ) B/ kAU REZEED . Python $2EERTAl T REZETA) T AL

%‘;Wﬁil AN REEr sl ] tuple E’Ji‘T’@*%E%JKs&I%I%Iﬁ*é@}unﬂ’]ﬁiﬁ o timeit LA AT PATGH I /R
RBERTIES -

>>> from timeit import Timer

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

0.54962537085770791

B timeit FALIRALEEAMAKIE, profile HAIPAK pstats HEALHIFRAE T —Surp A 7 AR XA
[Flp e AL (Critical Section) py TH.

10.11 REEE

T R 7 32 o B 360 {1 o U S0 Rl A A Rt R AN B 1 B 1 2

doctest BLAHFEME T TH , iR EAR SRR =P IR SCHE AR AR A TR . R s [ £ L)
AT A RS R EIRG LB S b Sl R B, BEWL T S0, AR doctest BIBLAHERAR
ﬁ%lﬁ’]mn%EE/\iﬁ: i&

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

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

men

return sum(values) / len(values)

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

unittest BHIAE doctest BAEMRA Y , (H2EIRAL T 5E BRI T H AT A A 1EAR IR SR

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

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

10.10. 34§ 85
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1012 {R4EHEE

[batteries included | 2 Python 5%, "B A2 ] DAIS 15 Se B -l (B B TR i sh RE . Bl n:

o fiifl xmlrpc.client fll xmlrpc.server M E B EiEEHELSEEFRAS . HHATIMAELELT
fAH B AR kA2 4R XML (145 RSk g EL 32 1 44 Fl 0 AR A .

« S emai ] FEPEFACHE A MIME FIEAL RFC 2822 4188 FHPETUAN SCPE. AEIR ELAL 2 TP
0 smtplib Al poplib i M ECE I E B BHAILEL, B o e ey T L B4 4 T B )
HERUEL O M (LM ) A0 B AR I 2 P S S

* U Json B ISON ¥RMEHTIEI R 122 [ERS K. csv BRI 0L B HEmTR DAIE 98 43 FR (A

TR, IR REREEE FHEAME. xml.etree.ElementTree , xml.dom i xm1.sax E{FH]
SO XML Jife. SRBUTH, ELeRTIRIE R (L T Python JE FIAR RS At T B Y ok A2 ().

* sqllite3 BfHEEIWE SQLite ZRHH A AR, FRHE— 8 — Uiy LR T 2HCH B B T 25 ot

FEERHER SQL HH

o HHTE LI BRI gettext, locale, fll codecs &£,
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cHAPTER 11

REEE T —F ZERSY

5 R R S 2 SR AR R T R A A . R SR AR A B/ NE A

11.1 Lt

reprlib BHGRHE T —ANERLRAE repr O AL, M T4 ER KSR Z B AT AR

>>> import reprlib
>>> reprlib.repr(set ('supercalifragilisticexpialidocious'))
"{lal’ 'C', ldl, le|, lfl, lg|, ...}"

pprint BHGRHLTHNE AT EIFAER], Hob i N EXT SR 7 E SO RAERS B R ELIR . 4
AR KR AT, “SEk LR SUSIRATAF N AEE,  DATE S A Hb s i 2

>>> 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 BURFEGHE 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))

(Rt
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The wrap () method is just like f£ill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale FLHRALIR 5 HEE U SCALH X BBk . locale BEbRAY format b 0 & —> grouping J& ik, W H
BT RE A A AL IR AT 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'],

R conv|['frac digits'], x), grouping=True)
'$1,234,567.80"

11.2 iR

string BHEE—NEMK Template 2K, HAGEMNTHE M P HELIEL. BRI PRS2
BRI OL T E H H SRR

A AR R 5 AT S, AT S A EAYRRY Python ARiRAF (BB & FEE. HFHIT R
) ML —EAEHAERES-R 5 AAFRRE R, i n] DATE S T B R S 2 A B T TC R S i . $9
PR SO FAF 8

>>> 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.'

MRAET IR IH T BHOP RS GBI, A4 substitute () AL KeyError. XTIk
PEEIERRL N A, PR R A T AR RS2 86, N (] safe_substitute () Jy ikl fIEnE
R, A TR R R

>>> t = Template ('Return the $item to 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 [¥]-1-2E0] DA H E SCOpBAT. BIAN, PATR RIS IR WS ar it B dmap 4 2ihE, RN T A58 H
W BT RS R Rk KA o A

>>> import time, os.path

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

CFITgkED)
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>>> fmt = input ('Enter rename style (%d-date %n-segnum —format) : ")
Enter rename style (%d-date %n—-segnum $f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' Sbsy ")
>>> 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_0.7Jpg
img_1076.jpg ——> Ashley_1.7pg
img_1077.jpg ——-> Ashley_2.7pg

BRI 55— L 2 5 e e 8 -5 2 R A A Hh AT 20 B TR o X (A0 XML SO S SCAR R A
HTML [ 2% e 08 1) 9 7 SCBEARUSC R Pl i «

11.3 A Z#HIHEIC RGN

struct BT pack () flunpack () &L, HTARPAE KR —HEHlEem . Ml Ron 7
TEAB zipfile BURAYREOLS , QT GERIE P —A> ZIP SCPFR A Sk 8. Pack QRS "E" A1 "1 4351
PEEP P T IS8 A "< BN E RS 8/ N 519 17

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

114 2%

LA — O T AR UL 22 M55 BEAT AR RO SEOR . 2 AR T DASR i b B R B 20038, Y45 s A
Wy, REFHAML SRR Giafr. — MRV SR, VO Mt s e M T &R+ .

PATFACB SR T R threading BERANTE G GIE1TESs, HAE W LR PRI QRELETT:

import threading, zipfile

(Rt

11.3. ERE-#IBIRERER 89




Python Tutorial, [ 3.6.12

HEH L5
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.')

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

ZAREN R LG, MR 2SR A 2 i A TR . S, threading FBLfE
T ZAFEBRAEEE, WA FE A E%Mnﬁgc

ST BARFGRA, (ERUNR BT SR AN N] DA 30— 2exfE DA B . Rk, SEBR AR S5 PMERY &
B AR IR IR RG]k, ISR queue BERIIZZAEGINOR HHALARR AT HTR .
R HREF A Queue MRIATARERE G, BT BT, HhHB, kg,

11.5 HFEIEFHF

logging MR ALINAEST & HRTEH H EILR AL ERMBEITEILT, HEWEPER S 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')

X EDA T i

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

AN LU T, informational I debugging JF B RCHE M, i i & Aol BIAR RS ERIAT . Ho Aty Hh I AL 18001 2
EERFIH TUBEE, KO, 25HEsok TP IR % 58, HA03ck b 28 T LURSHR T £ 00 J e R ] ey -

DEBUG, INFO, WARNING, ERROR, Ml CRITICAL,
HE ARG PAE I Python FCEL, R DA PECELSCHFANEL, DA A %€ SCH RG0SR To 75 3OS AR T
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11.6 585|H

Python 2 [ BT WA B (XERZ BN G TT I VTRl garbage collection KFERAEIRTIT) o KA
R a— 5 B BR 5 A A SR 5 R AT

BT AR SRS AR BEAE N, (/R AR REFEEGOH AR R B R EREAT]. AR, BRER
NS HAR AT . weakre £ BLERFLHLH) T H W DURLAAES | BLREIR BT 5. X5
AHFFENS, EXRFASIN DGR RRE R, HONS5 X Gl Al . SN AR A T
BRI R T AT

>>> import weakref, gc
>>> class A:
def _ init_ (self, value):
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
>>> 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:/python36/1lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()
KeyError: 'primary'

1.7 AFREIIRNIA

VR T ARG T K T DAEE N B REEORB 2 . (B2, ARBamERAANRED &R,
array BHRHE T —Fl array O X, BRMTIIE, EHGEIAMHERE B R HAA S £ E S, T
H BT T — N AP FAT A B TT R AT BGRB8 CGRBS S i), X T A1) ok
W, BANSH 12 AR TE Python 17 int X4 745 225 16 S

>>> from array import array

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

26932

>>> al[l:3]

array ('H', [10, 7001])

collections BHHRL T —F deque () W5, BRMTINE, (BN s AT E R, iioE
1AL FRAH BE RN« BRI GE T S B BA A BE A ST R R

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

(R Itakss)
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>>> 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)

TER SN RLBASE, P PRt Ot T HAR TR, Bl bisect BIBREA M THRMEA PR KA

>>> import bisect

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

>>> scores

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

heapq BEHUR L TR H A FR LI KB o/ IMERI A H B RISIECL A Z . X0 T 75 R i
i/ INCER AN BLE AT SE SRS R HE 7 1 A AR A

>>> 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 +#{lFRIEH

decimal FHLEft T —Ff Decimal HHmIEA T+ itk B, FHHCNER float HEHIF SILH,
I RIE T

o W08 55 I PRI HC At 5 R 1 0t fh s 1) o

. PRI,

o A DY LA AT R A B A R

o BESARUNEISL, B

o JPHIEEEER S T 158 M T AR VT RC Ry B A Y o

B, e - R R B RO B 70 e THURN SR BRSSPSR . EREER Y
HHLAF R R 2R

>>> from decimal import *

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

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

0.73

Decimal FRMERAREREINE, HREEA A BAPERE A iﬁJT&tﬂ PUANA R Decimal ] DA
BEULP TIa o G 24 PR R B AR 2R T I RO & T 30
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FEFRRHE MR Decimal JEREAE AT T —2EH 7 BOR LA IE H AALIE S A SR 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]*10) == 1.0

False

decimal MEHRFLHL TR BT 2 R R

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

i RiEREd

12.1 &4y

Python 15X /1) 1 7 200 B LA B P ROSLAL. TR I 0 A A I A
PR i 1 R 5 5 R R 0 S5 11, sl A YL A2 AR o IR R A 7 1
.

JEE TR R P A5 M5 Python ST A S PFAT IEFI AR 020K . ISR B A 78— R A
[ LO T, (L3 Sh—(REAIRER B 5% 2.0 1, MBI R RTS8 1.0 S0 2.0 #BGrifie, LABCRIE
AR

E T SRR — RIS (virmal environment) , & R—WBSLHY VDR, (A IDE SR TRFE A
Python, LAJ—FRAAHIMILLE.

A IR R P UA G RO . DA i SO0 T4, MEFIAL A R 1
B, LA 10 ML, SATIMEA R B H T LA 53 50— iy 2.0 MU ESERL. 32 R MEFIFEA B 7
BRI 3.0 10, VR 5 S HIME B A TS

12.2 BIFIRER

FH A B PR E R B A AL A U i venv . venv % & 2B URBRIEIUS 9 ST AR 1) Python. ZL2 4RI
AFAAF A Python, Rn] PAZEIE python3 & i 45 88 84 & B2 AR AR (1 Python.,

e g [EHRE IR BT RE e, e ) B [E U B ) R e 2 4%, 7E script "RAT venv B F A48 @ Bk
A& path:

python3 -m venv tutorial-env

MR tutorial-env NEFEWEE, BEES tutorial-env Ehlsk, [ H W E7EEw &7 —{f4 Python
FAE R IEIAS, MR R . DASOR RS2 IR A R A R

— HARESL T —MESERE, ARATAEE) f.
1E Windows R %5H, i :
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’tutorialfenv\Scripts\activate.bat

T£ Unix 8% MacOS %%, {#1H:

source tutorial-env/bin/activate

(3& Br A= % 18 ) it bash shell, f ARk 22 JH esh 3% £ish shell, % &1 activate.csh Bl
activate.fish [FIZ,)

(EV ) (EV6E 2456 € oA 5 R 1 shell $2 70 T e AR AR IEZE (T i (EE B, (B ELAS BSOS ARIRAE AT python
FRIRFAE T AT 24552 ) Python A%, {51 4N[E]:

$ 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']
>>>

123 H pip EBEHF

PRET DAGE ] — M n i pip MR R G 4. THR MR E M. pip FH# & ¢ Python Package Index <https:
/lpypi.org> LB, YRAT DA VR [EE 2 EIE Python Package Index, S/2 i pip P& #RIkE:

(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 HIF#M 1454 ] search]. | install ], | uninstall |, | freeze | %545, (3&W] DA% installing-index [FJHF 223K
Wt pip W 5EHESCIHEI )

VRAT DA 9 5 2 R4 T AL B RO A B

(tutorial-env) $ pip install novas
Collecting novas
Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas
Running setup.py install for novas
Successfully installed novas-3.1.1.3

PRt R] ASZE IR RS {44 i 2 AR b == RIS A R i A

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

Using cached requests-2.6.0-py2.py3-none—-any.whl
Installing collected packages: requests
Successfully installed requests-2.6.0
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FORIREHATIIR S, pip GRIERMAR QRGN , SRR EAM. ARl DA BRI i AA SR <
TZA, B2 ARAT pip install -—upgrade AUEE TR B T RA

(tutorial-env) $ pip install —--upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

pip uninstall MR 2 HE 4 5] AR R R BB 1
pip show W PABUR—fFFE B &R

(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 GHUREHEEREE PITA CRLHNEN:

(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 MIABIE—HMECRLRMEMFE, (H2MIHH pip install WAFHEMAEX. —@
A B2 S B H ] — UM requirements. txt HFEHE:

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt W] DAFERZ F AR TEHI, Eﬂz%ﬂjl@ﬂ%ﬁﬁﬁ@—%ﬁﬁo i ZE P PAFEA install
—r A L

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

Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))

Installing collected packages: novas, numpy, requests

12.3. H pip BEEH 97
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Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip A HLIEE. W PAZ¥ installing-index [FIW]HE ARG 5234 pip 2% k. HIREES T MEAFE R
AEELE B T PATE Python Package Index [ W] DABUARWE, W PAZ% distributing-index [EJFH .
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cHAPTER 13

REA I REE L) 7

()3 A 5 B2 T R34 (E 38 A (1 1) Python (1) SILBR-— S5 5% 353 ¥ B2 11] Python AR EIYE BUE A 16 b BT )
M. R TRE e = w2 g ?
AR HERSE: Python UK —EB4Y . B0 SO SEEISE A HoAth S 5
* library-index:
W MEEE G FE, et TR (RER) 25205 R HE). s e X RE s
#H. UERY Python B4 THRAN &0 & X 2 AOM ARG . G Soiigt vl DAGEER Unix {546 . 188 HTTP 5As
Rk, EAEBLEL. HHrar S FIBRIE. s CGI X, MArEk . K2 HaTe. EEEHE2%
FEVRT DAGEAR T ffA R LEB4H AT DA
« installing-index: [EJHH B AR U] 22 € H At Python i FH 2 7 55 (1 BLAH
« reference-index: Python #EvA A SRR FEMEINA . &0 O ER R AR GA Lz 1y, (EE— G5
SRS EE AR,
5% Python [{ & :
* https://www.python.org: Python [#) =24 . BALS MG, SCAFASGHAS 2 Python AH B WAE E . 44
v EIGHR ) EIRE A I R A1, B2 O . H AL SRR R S5 48l 3 & L B4l AR A PR, R
I L B H) 5 S U E A B R M A
* https://docs.python.org: fe#i 35 & Python f3C{:.
« https://pypi.org: Python £{42%5| (The Python Package Index), 2 ®ijth#[EFEE] Cheese Shop, [EJ42 T {ii

JA# pA#E Python BiAH i E ], [EHRMBIHAEE W Rk, — FLBIAASEIIRIBARES RS, 30T DA B85 o1
e PEaalEk: SR PNE; €

* https://code.activestate.com/recipes/langs/python/: Python Cookbook & —{fAHE K FE A HILE, K&
B DA KA A . — S8 15 2 B Re (F) ek ) e I B 7 — 45 44 [E) Python Cookbook (O Reilly &
Associates, ISBN 0-596-00797-3.) [t

* http://www.pyvideo.org FEAfF e Er S H 2 fEAH 2 G E)prii 4L B Python AHBH Y52 F 147 «

* httpsi//scipy.org: The Scientific Python # 52 J&— i {7 HI I vy 2 F 57| S BB B VERO EAEL, DA B I A )
PSR ABERE). JEEM RIS BRI E. SE e R B,
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7% Python AH B i1 5 ] B B RE I H, AT DASRIE BB BIREAL comp. lang. python, B E %2 python-
list@python.org [ 777 B (mailing list) o AR RN T 250 B2 R T30, DR ORG o 0 38 L wp A SR 3844 B )
Wt — . BREAMBAEFINELR, Sl (R E) M. gt re s g B, Base e
TEAEAE https://mail.python.org/pipermail/

FERRIEZ T, W SGHER L 470 SRR (UIREA FAQ) i MWL), FAQ #1125 th BUR &y I A
MR AR R 35 L o 2 R R 7
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cHAPTER 14

X EXmIEMMmIEH L

HFLEHA [ Python AEREAS SRS #8224 1B AT I 2 48 D7 S5k, 2440l Korn shell I GNU Bash shell ()2 fig
ﬁﬁ\g %E 1 GNU Readline R5CBE, — A SCRp2 Mgita Tl sNn . XA E H O mSO, Tl_iﬁdl]
AU T

14.1 Tab #p&F4IEHE

TEMEREGR IR BRI, Hbh AR ALY B THBERE FZhTIT, PABEYERE T Tab BRI Ah R i, &
KA Python iFAJL AR, MHIJRHAL BRI B A FR. AR string. a RN, ERREAER)S
A ZRIEGR, ARG R ISR G JE Ay AN AR __getattr_ () TR
X GRFERAKI— oY, R AT RER AT RS . BROARCE T U4 by il s Ar7e M - H 5%
N4h .python_history HySCHF. FET—IK Python MRS Sl IIE], iy sics® s IH AT

14.2 BRAR A REXNERSR

Python e 5 BRI EL, IR T — K8 ToiBRE, A LEm R INRE: R BT i RS AT
I HE (AT AR I HE R R AR BT S ) , B . Ab WL T A RS Ao 3. A
LEkE (BRREW) 5, 515 AR5 2 H TR

— AT ISR R A H AR )2 [Python, BOAAFTE T A —BUR], BHA tab kb4, HREXIRAEST
LESRAEEIIRE . BN AR E BIHAR AN AN R e 55— DRI R 3 2 < SRR 2 bpython.
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cHAPTER 15

FRISUER - [ERE SRR

TERTAMAERE T, I B OE S A NIFOR . BIINE, FE g hr/ N

’0.125

Al g AE) 1/10 + 2/100 + 5/1000, [RIEEAYET, i/ Ng:

’0.00I

A E) 072 + 074 + 1/8. S WHE/INECH AR R B B0, 1 PRE— B IE AR RIFE R I DA TR0, AR5 DAtk
PR

ASEMR, KE MO MERERE A 0 MEGRIR . —IRAETRI, S AR i i 7 B e B
FEAERT R b ) e N B BOR

FEEOL T, B P A S W . ASM B 1/3 [V, T DA HU (o )it (o N

’0.3 ‘

o, AR

’0.33 ‘

e S bpUR S

’0.333

R, AR 2 DA MR NE, AR RSP RAR IR FOR 173, (BRI BEBOIGHOR 1E b2
a~ 1/3,

[IRRRYTERE, AN RIS A A AR e /N, e /N 0.1 FREETA R 3 i/ NEOR i 3% . A
THEC/NE, 1710 g R AER N

0.0001100110011001100110011001100110011001100110011...
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NSRRI R O3, SO a2 OME . B R B, REUEEE I 375y Bl
eIy, ﬁqjéa\%ﬁé%%ﬁ&iumﬁﬁﬁnﬂﬂ 53 fEficoR, R CERA e . £ /10 fFrp,
M5 #4(E) 3602879701896397 / 2 ** 55, M@K R T, HRSEES MR 1/10 fEIE#K
1H.

HUR BESURI07750, REMHE EEG S B2 LM . Python W& B — M+ AL MIfE, HITM
TR R R T B O AL UE R A ME . FERZ BRI R T, W2 Python B & E I 52480 1
HEALHE, HIOR AR AR R 0.1 i i Ona e, e EURE:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

i8N A R 2, BTA Python i (B BRFFAE nT AR Z M IR, HBUR & AR RUHE:

>>> 1 / 10
0.1

—E SO, MESR B R BT ARG HERY 110, (HELIE ARSI REFR I i Ry o, B
TS Y

AR, ARFZARE O, MR — @ m A /e flimE: #5010 Fo.
10000000000000001 H 0.1000000000000000055511151231257827021181583404541015625,

#h 3602879701896397 / 2 ** 55 Y. NS = (8 Bt R IR — T UM, A fo— i (EL 56 T
PARERR, [AREERER eval (repr(x)) == x.

&5 |, Python (42787 JC (prompt) BLEIE ) repr () K€ 548 FREIA A 17 ARG 0.
10000&)00000000010 #% Python 3.1 fiiBA%A, Python (XEKFR/MHIZRST L) AT ASESS H v i it (B i
HHUREI 0.1

HE, B J@ﬂﬁcgﬁéﬁ_ﬁ%@f%ﬁkéﬁ%ﬁ [EIR 2 Python [A§3% (bug), SR m‘“ﬁiﬁﬁ%é’]ia HEHR
g%miiﬁgﬁﬂ?ﬁ{ﬁmkﬁ Gt & A B BRI BT (RESRIESRERE S Tﬂﬁfﬁl 4
t

[ELRSEEPRER M, AT REAR A 5 R A% 54 (string formatting) (1A= BR 7 A 28007

>>> 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 MHMREEMSE, EREERLD, BN —BL5E: REA EAE & A IR BE TR 7 89
18-

BEELEREGEIE T L8, S (E, 0.1 AREIER 1/10, {E=A8 0.1 (KEA N, A EELE
FEER 0.3:

>> .1 + .1 4+ .1 == .3
False

[F] IR 0.1 NEEFFEEHATRGERY 1710, 3274 0.3 REEFF B HIDRMERY 3/10, FSeH round () MAEAE
AEHED:

>>> round (.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False
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HESR T AN G E A M RORS HERE, (A round O BRI A SRR AG BT R B, At —2¢, Ak§Hg
AR (B A58 15 T AL L

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

TR E AR R B R RO B, SRR T [0.1] RUREL. dn2RAR
THA R RS H e BAHIE, TTPAZ% The Perils of Floating Point (7#Hi¥ER)

IEWI R SCERER S TS, RIS TR R AR (HR AT T HOF S BN A Python 1% 451z
B R SR T s S R T S, e R 2 Bl AR S AR B 2453 B AR 29 /E M 1
ABEASRAL PR, XX R EEUTL S R AN E 208, (BARISEFR SR eI AEHERIEAR ,, HAWRE s AR
RES SECHRIS ARTIR.

BRI S B DU SEA7AE , (EX T R HOE T s E MR R UL, VR TR R i 4 R &5 R B A H
PRIFEE ) PERIBE DTS BRI R 45 . st () WFEE LW, XTEREER T S E formatstrings
str.format () HIEMPAEXRAST.

5 EAE A T B R R 5, W decimal ARH, ZAHSEIL TS A v Y AR EE Y.
JiEN £ ot il =

F—FMIEXPAERZE N fractions BIHURHESZRE, ARSI T AT H BB BEAZE (L nT AR
FRg 13 ZRERBE) «

WA T B E I ERE R, RV %E— FEEZH Python 2 NumPy DA K i SciPy 5l H i ik 2 H
CHCFEMFEIEE AL, Z 0 <https:/scipy.org>.

Python 2 {It 746 T H | B PATEARERY #8258 — N7 S EORS iREL) ADEs O R3S B . B0 £1oat .
as_integer_ratio () HYESIFFSEER N— 0%

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

e — MR BI LR, &R AR R Te it B s

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JERVAT/NHER] (DA 16 Sy 88) RIFTRPFSEL, FIFERELS th ARAEAEAR A VTS L RS A (L

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

RO B A 7/ T 7R T B AR 1 e T (L

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

BT X R E R, EEHTFERARRA (CF&TE5) 1) Python BAEUE, AN CHEAHFEAE M
HAIES (40 Java Fl C99) A k.

H—MAE AW THE math. fsum () KL, EA BT RKAER TG ER L. BSESUE S mE it
HR R EE BRI o XA DAMRIFHLAR R MRS B B, T34 R A ST R B RE R 45 3 B A %
R

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

False

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

AN [0.1) fBIT, FFUNIRATAZERESE O MRS DL A TR A . (BOE Rl P 2 CHA S
TR R AR

AR AR RRLE (SRR H) HHEH/NITETEA 3] (A 2 B Bkl ) e dernix— 3k
R XL N4 Python (B Perl, C. C++. Java, Fortran DAJFZ HAMIET ) LA S ERIR
PSR A B - R SRR A

WA ASIZAE? 110 Je Toyk ] — bR/ VB R 9. H AT (2000 4F 11 ) JLP-Brf 1] IEEE-754 3% 5502
SERRERINLAS DA S L BT A R G0 -5 #02F5 Python V7 Si8UBRSS IEEE-754  “XURGREISAN” . 754 WURS FEE 2
B 53 (R, PIMAER AR, T3 SRR 0.1 BN DA J2%*N JE BT REROR Mt o B, Hob T o8
(3SR K I a1 E VAL 3§ O %

g

&

’1 /10 ~= 3 / (2%*N) ‘
5R
’J ~= 2**N / 10

FEHoT T84 53 60 (B >= 2%%52 fH < 2%%53), N [lfE N 56:

>>> 2*%*52 <= 2%*56 // 10 < 2**53
True

WAL, 56 2EME—1 N EAES J 1R lFA 53 . XAF J Ml BREa 2 2id & AT

>>> g, r = divmod(2**56, 10)
>>> r
6

M REGEE 10 A9, fefaln M T i P 5 AR A:

>>> g+l
7205759403792794

XFEAE 754 BUREET 1/10 B R AT U EA:

’7205759403792794 / 2 ** 56 ‘

I3 A BRI DA 5 R NECR

’3602879701896397 / 2 ** 55 ‘

WHHER TR T ESA, XGRS R FIERT 1105 WERFATEG 10 Ea A, MEPES%/N T 1710,
HELIB U BEHASZ A ey 1/10!

HIITEKIEAR S “FEH” 1/10: BEBEEDHE F A BN B RTRER 2 fefd: 754 XURE AL
1A:

>>> 0.1 * 2 ** 55
3602879701896397.0

WERFATRE%/ NEORVA 10%+55, FATH] AR B % ek 8 55 AR +2E il

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625
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KR REAEAEAE AL B DB 25 T - 1% 0.1000000000000000055511151231257827021181583404541015625
WEIEE (RIERIARAL Python) HONL& /R XSS B HUbBIBE, TR RS Ah 17 (A T

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

fractions il decimal BiHen] SHEfT ST A E A S

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

it [

16.1 EEiER

16.1.1 SHiRAMEE

BRAGTRRT, AR STT AR R R A DO . AR, FRR 2] Eay S 3nAT: WPREANZ
K HICHE, (TR Z S, BFSUEDRERS . (X RN RA IS try ifiA)H i except
PR ) AR TR, 2SR TF AIERRESIR L AR S AR . B
ARG DA RCE AR ERT IR 16214 1L 4t RS AR HE B AL

47 (%A Control-C ok Delete ) ##A EEEUHIRR SBEH M AR [ FHRRFF TEIRATA
AT A TR TE | & 1) KeyboardInterrupt J&, BIDAH try iBAJ4HE,
16.1.2 T[H1TAY Python BHI&

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

’#]/usr/bin/env python3.5

(BRBLAREE AL T M 8 PATH ) IARRIITSG, HRESCIFBRCE N AT E T # 0 AU STIFRY RTINS 74 TERE
SPGB, AT RA Unix #2147 45 R (" \n') Z53R, MiAJ2PA Windows ('\r\n') {7452, R,
HOONERE 74T ' # 7 Python HUZEREIT 1A

AT DA chmod iy 4 A BIA SR A AT A LU BR

’$ chmod +x myscript.py

1E Windows 245 I, WA “AIPATEN" A& . Python Ze3ffF H ot . py X5 python. exe HIXEL,
BLREXLHT Python SCUFRt & F A A AIZFT. §RMAT LR pyw , ZERXAMEBLT , 23 B & H B
BE0.

I GNU Readline {0,/ 7 85 1] i £ JHL 115 Rl o«
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16.1.3 X ERXBaNH

MEEPASH 7 35U Python I, EEUHSHAFREGHIN AR & AT — ebnfEdy S, BRI, E0nT DA K4
A PYTHONSTARTUP WYFRSTAS BB N B & R & 1 SCPE R EBL. X RAUT Unix shell () . profile
fE-

This file is only read in interactive sessions, not when Python reads commands from a script, and not when /dev/tty
is given as the explicit source of commands (which otherwise behaves like an interactive session). It is executed in the
same namespace where interactive commands are executed, so that objects that it defines or imports can be used without
qualification in the interactive session. You can also change the prompts sys.ps1 and sys.ps?2 in this file.

QARARAE A 2 Hi H Sk S I — AN S B S, URATRAME S if os.path.isfile (' .pythonrc.
py'): exec(open('.pythonrc.py') .read()) XFEMMRIDIES RS0 R EHTmE. WRE
TERIAS 8 e s S, b2 AR rp S AT e 4

import os
filename = os.environ.get ('PYTHONSTARTUP')
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 EHIER

Python 2Lt TN TR H E X sitecustomize fl usercustomize, WAFH TIEFI, 1L
o B F ] | site-packages H KB . JH 3l Python Fiz 47 AR

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

BAE, ETPMER H R Al#— 4 usercustomize.py BSCHF, IR ARAIL . E&PIH
Python MYERK/EN, FRAFEDA -s WUS30, UEMASITA.

sitecustomize PAM A #5750 TAE, Hid & i iF 0L BE A fE 42 )5 site-packages H k811, H1E
usercustomize ZHIB A HRKEMITSI site BLRAYIR,

[l
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APPENDIX A

RIEXTHRR

>>> R H A L EGA R Python $&7-4F . FEAE 2 R T BB AR H Ty AR M REAR LIV T IO AR B AR 2 1

. The default Python prompt of the interactive shell when entering code for an indented code block, when within
a pair of matching left and right delimiters (parentheses, square brackets, curly braces or triple quotes), or after
specifying a decorator.

2t03 4 Python 2.x (TS Python 3.x (R T 5L, AEUSALTRACHS S AU USRI I3 BB R A
DU ZI () AN 2 I
2t03 f EFFEFRUEIE Y, B4 1ib2to3; HHRME—SZ AT X Tools/scripts/2to3. £
2to3-reference.,

abstract base class — 14 3E TR I FFR ABC, @Xfduck-typing A58, BHMAET —Fpe O
X, M2 FHABRIGFA hasattr () B TREMECH RS IR (FlanfiH BRI ). ABC5IA
TR, XM EM R 5 A2, HARER: isinstance () fl issubclass () FrAR]; i
I abe FEHSCRY . Python HAFFZL P E ) ABC I TSLBEHE45H (7F collections.abe fidkHr) .
BFE (FF numbers ) L i (FF io Bithdh) . SAEHRESANEEE (FF importlib.abe bk
H) o ARFTRAE ] abe ka3 H 2 ABC.

annotation —pilE KIKEEAAL R . FRIE. RATESIORIMERITRES, BLEN Anpe hint KM .

SR AR AR IS TR AN ), (R R AR BRI R BRI AR T £ AR . SN R
__annotations__ [piREMH:A.

2 W variable annotation, function annotation, PEP 484 1 PEP 526, %fitIhEEHH N .
argument —S 8 1EVE I sREOR% 45 funciion (Bimethod ) [{E. S8 AWifh:

o KT A TEREOR T T A AR R (BIA0 name=) SCEAE N A STERTI A <+ YT HLH
ME A 28BS, 3 A1 S FELATRXT complex () HYRMHIET K724

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

s AL E Ade ARTRETSHNSI (CESHOTH T SR ERRIT L AR S AR R aa A
* Wyiterable P TCRGAL A 2B, 3 A1 5 FELA TR g T B S 4
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complex (3, D5)
complex (* (3, 5))

SRR REL X R AV L. A7 RN B 0 calls —7 . ARABIEYE, (k50T
PSR AR A BHG S O (E 2 B X I oA

7% Wparameter REFZEH , BT ZHGESHIIXAAL PEP 362,

asynchronous context manager — 5720 | F3CABIEAY AR ZE € L __aenter_ () fil_aexit__ () K
WRXS asyne with iBA) P EREE AT R . th PEP 492 5] A,

asynchronous generator —52B 2 2% 1% [BI{H Nasynchronous generator iterator fRREL. B 5 async def
T SRR R BARAARL, ARRZAATET B vield REX A4 —FRIIWTE async for fEHH{H
FE.
WARTEEE 218 A0 A e i, EERLRE O NI AR 24 77 £ R B R % . WRFEIE-RIE
BARE X, W AR AR .

AR RO L6 await FARILH asyne for B asyne with il
asynchronous generator iterator — 53251 & 2515 18ES asynchronous generator BRI B EIINT S

WXt J& T asynchronous iterator, 24§l __anext__ () F{ERAI &R Bl —AN 0l 2R 4 sk AT 74
A S R A U L) R —4> vield ik

f4 yield QUG AL, JCfEH AR IR (IR RATHR vy FA). % 5
R BERE TN anext () BENITFEMEARIKELN, © 2N LRASNT. S0
PEP 492 #11 PEP 525,

asynchronous iterable 5225 [ KU R 7l ¥£ async for iF A) P g O MR . 220 B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator 52 k0% ST __aiter_ () Fl_anext__ () FYEMIXS. __anext__ W
1R[] —A~awaitable X4 . async for SRR EEAARN __anext_ () FIEFTR BT EEREXT 4,
HFHF| K —4 stopAsynclteration . H PEP 492 5] A,

attribute —J@ Pk SCIRE] A RAYME, PTPAMIH RS FRAE L A ARG . B, AR — 35 0 BA
— Mgtk a, WA o.a KEIHE.

awaitable — [ Z5EFE 4 BEAE await FR MRS . BT PARcoroutine B2 A __await_ () FHER)
S5, S0 PEP 492,

BDFL Benevolent Dictator For Life, a.k.a. Guido van Rossum, Python’ s creator.

binary file - JERI L file object MG S 57 Kt %o —HEHISCAE T RIEA IR ("rbY, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile [SLH.

A5 Wiext file T RREMSTES str G SCIERTSR .

bytes-like object —= ikt % 7 bufferobjects H: H.GE 5 H C-contiguous ZZf RIS, XEIEFTA bytes.
bytearray fll array.array X%, PARIFZEH memoryview X5, PN Gl 1E 2 fp 3k
BAREEP R s XS E IR AR . PRAFR B SO DA S R R IR A

FLCPRA R ] 2R R . XM RAE SR PR R TR R ARG A R
B T44% bytearray PAK bytearray i memoryview. HAMMEER —JbHiRRAT T A W] 2%
G THREEFWERXG] ) RFRREBI T4 bytes LAK bytes MR memoryview,

bytecode 3 ¥if}y Python J{CAS 44 1 741, R CPython fi# R o327 Python A2 ¥ I PN CHY . 77
MR X GAFAE - pyc U, SRS R IAT Al — SCPFIP s FE b (AT DA 2505 VR RS HR 2 16 7 19
i) o XA [HPRIE S ] BT EMRE T R AT AR AL g i i virmal machine 2t #5{ER N[ Python
FEAUML_ BRI A —Ed@ i, A —E BEAEA ] Python fiiAS B34S
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https://www.python.org/dev/peps/pep-0492
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T HNRATLATE dis BURH)SCR &R .
class 3¢ JSRANEN P E OGN . 285 SGE# L 3 XH%2E M S BIUEA T B T kg 3
class variable -84 i 7RIS P E AR, HF HAURTESMZ G BB (AR AERAY S B 220

coercion 5|2 FUEEHE The implicit conversion of an instance of one type to another during an operation which in-
volves two arguments of the same type. For example, int (3.15) converts the floating point number to the
integer 3, but in 3+4 . 5, each argument is of a different type (one int, one float), and both must be converted to
the same type before they can be added or it will raise a TypeError. Without coercion, all arguments of even
compatible types would have to be normalized to the same value by the programmer, e.g., f1oat (3) +4 . 5 rather
than just 3+4.5.

complex number —52 8¢ X IFE KRR G R, HA A BOTE PR — SR — AN BRI AL AR
MR, (1 B AR) AYSEAER, W TERCAT SN 1, TR S J. Python NE T X4
By scfe, RN TREARIS T 20 g —A 5 52, BN 3+15. WPRTEZE math BEER ARG 15X
WARBRA, WHA cmath, ER MR — DB BAEARE . WRIRBOER A L, ZIgE
LA LA AT AR 17 L

context manager — |- F SC45PIPS 78 with iBaH i, @it e X _ enter_ () Fl __exit_ () FYERE
HIFFFARSIIXS S . 20, PEP 343,

contiguous —¥&: — G UIRIE C i 825l Fortran & i WO\ N2 SR . EYEZirhig C Al Fortran J£25%
M. TE—ZE T, B ok BB AHE NAFh O A AR HES ), SRIT AT IR B I R G |7 . TEZ 4
CIESAUA R, Y N AL HES I B fe— 25 | D7 2% H s B de bt . {EUZAE Fortran ZESEA
W — ARG e

coroutine —Jpf Coroutines is a more generalized form of subroutines. Subroutines are entered at one point and exited at
another point. Coroutines can be entered, exited, and resumed at many different points. They can be implemented
with the async def statement. See also PEP 492.

coroutine function —pFEFRZL 1% [B]—coroutine ST REL. PMERETHE T asyne def i{BAEE XL, FF
A REfL P await, async for fll async with &, X2 H PEP 492 5] A

CPython Python ZRFE1EF WIMITESLEL, FE python.org [ % . ] CPython ] —i] F F7E0A i S B Hofth
SEFEIGN Jython BY, IronPython FH X 41l

decorator &gy R FME AT — D REREL, EH M ewrapper EEE AR TRECE . Rl
LA TAdE classmethod () Ml staticmethod ().

PR U RN, DU AR B0 SR S R Se 45 i

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

RS R T8, (B ER A . A SRR PN 1T 2 0 eR B0 SORI 2858 S S0

descriptor —fiiiddy TfTEX T _get_ (),__set_ () o __delete_ () HEMIS., ¥ NRKEMEN
FIRZRES, BRI EIT A B R & . WEET, I ab kIR BBk —
N EYERTSFE a FEFH D EIRATON b XS, (HUR b2 — DR, W8 X AR 7
V. FRRGAZE LS 2 VR Z I BEfR Python 1 348, A @12 EEAFIERO AR, iR,
L BN BE. BRSO LA 5 A .

A KRR TR TEIE T 25 descriptors.,

dictionary — it — AN SCHCACA, o A AT 2 A A WL S AR Y RO (E. B LT T 2 __hash__ ()
_eq_ () HERXNS. AE Perl 5= K4 hash,
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dictionary view —ZHLEEPE M dict.keys (), dict.values () fil dict.items () 1R BT R PEFR R F L
M. BN TFIE N SHE, XEWE Y FISUER, RGN SR, BT
WRIE S F o EIE RS, Wi 1ist (dictview) . i dict-views,

docstring —SCRYFAFHY MERN2E. pREERIER Z R SE — ks B A5 R (e . EAEACR AT S8
2, ABSPERRER B A ITIESS . R __doc_ @, T En T RHENE,
B X AT T ST A L (O

duck-typing 1 F-RM F5—FgmFE A, EIFAMKEE RIS REM e L2 EHA EMmNE D, meH
RS o sUErE (CRAERGN T, nEREGN T, Al Emen T . ) hTumiEE
FHAER E 288, it RAF AR IS vl i el 2 SR AORIR T R PE . 19 2R BLE R type () B
isinstance () g, (HZEH MG FIA0] DA 46 28 & AEeb7e. ) MAEESR A hasattr()
K 2 EAFP 4Rf

EAFP KRG HCRIFT A )" WPESCHHE . XA Python & HI AU g B XUk 2 {8 1 JIr 75 19 B sl S8 A7 7E
FEAE MR R A R AR S8 o X PR RIS D KU A s s 2 Kz H try Fll except 4] FHAXTHY
W2 FTELBYL WA, # LT C FiF 2 HAnE S .

expression -3k R, A piece of syntax which can be evaluated to some value. In other words, an expression is an
accumulation of expression elements like literals, names, attribute access, operators or function calls which all
return a value. In contrast to many other languages, not all language constructs are expressions. There are also
statements which cannot be used as expressions, such as i f. Assignments are also statements, not expressions.

extension module —§" JEEIHL DA C 5 C++ Ji 5 1yMik, ffi ] Python [¥) C APT & 51 5 4% .0 DA B FACHS E

S

AT H..

f-string f-F4FEp AT A £ B BT AT ER F IS RN AR B RS A B S TR
8% . 2 PEP 498,

file object — LB % X AMEALT ) {4 APL A FIZRWIEMIXTSR (A read () B write () XFEAYH
) o ARIEHAED R, SO ] DA B SRS SO, W AR R, s TR A
W (FIHAARHER A B . N IX . BT, FiE%%). USRI &t f8l ik,

S b A =R B SO SR SRR =] S f, G — i) S DA SR . BT E
TE fo b, BSOS R TE e A open () PR%L.

file-like object —SCIFSRF G file object {y[F) 3R] .
finder k2% —Fh XA F AR loader IRTE .

M Python 3.3 JZAFFE AR BU I A $k 48 Lk 12 & 45 % BLA sys.meta_path ], PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division —[] FIUEERT: 1) T 5 A B B BB B IR . 1a) FHCEBREZ B 2 /7 . Bilan, %
ks 11 /7 APITESRE 2, S 2T NI EIERERE 2.75 . FE (-11) // 4
£xRIA -3 IR -2.75 @ Ty AMSEIEE R . W PEP 238

function —pR % 1] DAV H R I EAME R — A5 A . 38 0] DA HAE A2 A S FFFE R B AR AT ot
5. % Wparameter, method F1 function 2575,

function annotation —pR kbR R &4 M 28R Bl {E ¥ annotation
PRV R TR 2042« BIan AR s Z A int SEOF LR E—4> int {H:

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

BRI I TR DL function —5,
& & Fvariable annotation F11 PEP 484 % I GE A
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_future_ —Fh ORI, RIRRR R GO RS -5 2 BT RE R AN AR B T S R

15%3%@/\ _ future_ BHIFXTEH A AR EORE, AR DA B AT i RO AGE 5 A ST B
BRIA

>>> import __ future_
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection — i S IIC BEHCA P4 8 I A2 (B) )i A% . Python @it 5 | T HEICRI— > BEAS A6 I A1
FTAGERG | OGS 0 s R A TR M) o W RABE ] gc BRI fl s [ i s -

generator —E )R 2T &[0l generator iterator WAL, EEERBGEERLL, ARGETHAE yield &
KA DA =2 — RFE AL for-IEHAE F 8@t next () REE—IKEL.
W R AR AR R, BRI N TR R AR AR B R E . WARFEEERIB S S, EHl
FH A FRDATRE G S o

generator iterator —: g5 5 RES generator IR EIEMINT A .
FAS yield IGHFEEAR, 0S4 HI AV EHATIRS (AFE RS RMERER vy HA]) o 241X £ &
Rk REWEN, BMNBEFACESRSIT (X580 AR T LG 13538 bR A2 AR K

generator expression —[: k25415, An expression that returns an iterator. It looks like a normal expression followed

by a for expression defining a loop variable, range, and an optional if expression. The combined expression
generates values for an enclosing function:

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

generic function —{Z MU pR . AN [ 922 S B[] B A 1) 22 A R VT ALY BRI, 8 YIS 2 phy IR BE SRR
R % B PR A~ S B

1525 Wsingle dispaich RiEZF4H . functools.singledispatch () 2/figs A PEP 443,
GIL Z: W global interpreter lock

global interpreter lock 4 JRfi RS B CPython fFREAR IR A —FIBLH, 00 OR A — I 20 U — AR
AT Python byrecode. WALHIE T BCEX GARA (UG dict SFREENEIA) F0IF LRI EERE
AL T CPython SEPL. 43 REARRE SR IN B (AT R 2 LA as ATy (3, HACHY MRk T HE 2 Ak
Has ERHATIE.
A, LR E B S =07 R R AR SRAT VT S S A 55 4 s 45 S A IR GIL
BEAh, FEAT VO AR A2 SR GIL.
QA (ASDRSARL BERBUE I S 8Ulmiy) A hZade” MRS I AR RIS, A S
AEEE B FRAS I DL T OVERE . A s ORI BE )RR B TR K- B Se AR AR B A o, AT B X AAE
Al

hashable —n[Wy Ay — 3% G2 A I i (B A0 SR AE FE AR a6 0 A 268 R BOAE . EREAR O T A (R 2 AA
__hash__ () Jrik) , FFEAARDHAG R AT (ERERA _eqa () 1K) - ARG R
AR RIS A (E FU R 5 2R A M )
AT AR CE AR SRR R T S B A LB, PRy S 2 ) T N 8 e A
All of Python’ s immutable built-in objects are hashable; mutable containers (such as lists or dictionaries) are not.

Objects which are instances of user-defined classes are hashable by default. They all compare unequal (except with
themselves), and their hash value is derived from their id ().

IDLE Pytl;)&n B IDE, “4ER{IF & 52257 B9 CHEE . /2 Python ARk A 4TIty i 4 g i 2 1 AR
R

115


https://www.python.org/dev/peps/pep-0443

Python Tutorial, [ 3.6.12

immutable — Al BARIEERNR . AN RUTELT . AR, SRR GRG0
RIDPAFE— DA FRIE, W ABTEF NG BN S HE RS A AR 2 ETZAEN, fm
(ST uE B

import path —S ABE1E 2 MU E (856125 8 ) AR, PRI path based finder KA FAH
fro FEFARS, HAIESIREHAH sys.path, (HXRFERUEATHER B EHREN _path_ J§
P

importing —S A %— ML) Python fURSRE N 3 — MELER F ) Python FURS ir i I AL A o
importer —S AZF AR MMBBIRAIIT G B RIE)E T finder X g T loader .

interactive —%¢ 7. Python 1A — S A MEREr, BIR AT DATERRRESR S AT e B ATE A IR IS, SZ BT
AR R . AFAWSEED) python i (WA DATEARAY VT EEALITF UGS B b e A B S B0
A MACH AR SRS A AN L I X A s AR 7 . AR help (x) ).

interpreted —f# % Python —ERMFREALIE T, SRR MIFAIET , BIAWIE I T 51 i g%
TR AEAE T AT PP . X R AR JESCE T DA LGB AT S b B s CHL B n] AT SO FRIs AT ARE
VR BA e A S AT SRR, (R AP EIE TR . & Winteractive,

interpreter shutdown —ff#REES P 2415 LR SIS, Python fEREARRFUEA — IR T B BOT &2 B0
HETBCIR, PIAIRCER & S N ARSI 55 . Bl 2 2R R eI 2 o Xl A P E S
e 55 U R A A AT o E S P BEAA TR W] RE B B A R, TR R LB ORI B U
EARTARL (IR B 1A PR BB AL 55 -

FRREAS T 2R IR R __main_ AUHREETIZTTHI AR O 58 kAT -

iterable —n[3E{CX 5 REAS B — iR 0] H & B T X 4. AR KT R0 6 T A A P A2 A (Flan 1ist,
str fil tuple) DR IESETEFSIRMBI dice. <A & DUREX T _ iter () Jriksk2ses
T Sequence & X W __getitem_ () FYEMMTEEBHEXENLR,

AERXTZ T T for MEIRDA K2 HMM TR Z— NP (zip (). map () )o J—AA[ER
MENERNSEAEHWNERE iter () B, BERENZASSEAERL . X FEAREH T XELE AR —
U 7 o« FEAE AT AR S, PR AR B iter O B0E HOAFRER TS . for IBMEN
PR SALBEARSEHAE B8 — MR A iy 24 72 B RAENR I R RAF B AR . S Witerator, sequence
PA K generator

iterator -3 fR3% FIRF/R—IEHRBIRRMINT S . ERIHAERIN _next__ () H¥E (B HAEL N E K
Bonext () FRERENR AP 2438A B NS % StopIteration Ff. FXHHEA
st BRI AR, AR next_ () HEHATHIKT] K StopIteration . £
TAIRA __iter_ () HERRBRFENZERIBIXNILZH Y, FILERIFUEWR S LIS, T
FHAB TN G5B R REB 6. — A BEF BN &2 K ERE P BRI A S . 258w
% (N 1ist) FEARBRR A A iter () REEUETE for IEH 6 A B RS = A — AT B AL
o ARAEPEE BT RS 26 A2 53R A1 7E 2 ji i AC I AR tp R R ] — s Rt %, AR
Kkt EEN.

W25 H 4 F typeiter,

key function —tpR % 1 R BRI R AL, 2 ABAS AR [T T HE P BCHEGL A B AT TSR . I3, 1ocale.
strxfrm () A HTA B —AF A DI HE T 29 1 HE 74
Python 147 ¥ 2 T H# o vF 1 4 o6 BOR 45 8 S0 R W HEAL 8040 21 05 =0 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby (),

S — MR RO 2R 7. BN, str.lower () 7R AMIVEZIS K/ NEHEF 4R 5k,
SERB AT 1anbda Fkx0ORAIE, Hl40 lanbda r: (r[0], r[2]). i&f operator il
T =R B ERY: attrgetter (). itemgetter () flmethodcaller (). HAAE UIHT
—T PASRE B RN ) B pR £ s 191

keyword argument — G258 2 Wargument,
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lambda — B fliexpression ¥ S 44 NERBR R, b A AETH I IOR(E. Q18 lambda e85 AJA

lambda [parameters]: expression

LBYL B GBRER” MSCHS . XM RS g 5 XUA% SAEUEA T IR ) sl 2 1 S O A A i P 4 1F . I
A5 EAFP J7 UG O LG, HAF R KR 1 £ 14

TEZLBEMEET, LBYL T8 “&F” Al “BER R A EFRMES RE . Flan, AN it
key in mapping: return mappinglkey] A REH TR A EAEZ G HAMLKFE N mapping H
T key T H B o KRR IR ETATE AT AR ] EAFP Jy Aok v

list %1 Python P& [1)—Fhsequence., EIRZ MHNFE, (BT HAGE F h B m AR5 %, AT
) TG E B R) S 24 BE R O(1).

list comprehension —51#ifi: 55X 4b B — A~ 73 51 (%) O A 508 43 T R IF IR Eéﬁ%ﬁﬂi@lﬁ@*ﬁ%iﬁg‘%o
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
F| 255 JE oS FERB RO N AR (0x.) R, Hid it %/_JZET S B
range (256) A TCRABSPEALHL,

loader —JIERES FTTMBMIPIXT SR . BUAE X4 Lload_module () M. NS EH H—"finder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

mapping Wi —FP SCRHME B AR IF LI T Mapping B MutableMapping iG55 2 i I fl e I A ) 2%
T E, RS H 74335 dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder TGRS sys.meta_path R IFR K finder. TR HES Spath entry finders
FEAE RIAHFF A ] -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass e —F T OIBRRA. JE LUEESY . FMAELRIN L. TuRATHEZ LR =S HOF
GUAAIRAYSE . KHIT IR X B G R T b xS (b BOASKE. Python RYRFHIZ ALAET n AGI
H i SOtk jtjﬁéj\ﬂﬂF'ﬂ(l_Tﬁﬁ%ﬁ/l\I/\, (EECTE S E N IV SR 2 NTTR W 02
ENCsH LB HE, SMARELart. RENROE. RG], SEHAFZAES

T £ 13152 I, metaclasses.

method Jjik FEIENHE LW BREL. WERVE R LB — A @R, 75 2 RBUE IR S A R
F—Aargument (R 4N self). Z: 0L function FMnested scope.

method resolution order —J5 iEMRATIRE 5 V5 FEAT I3 it /2 02 $R A% D2 8 R 2 L B - e R 7 . 1
#E Python 2.3 Jy VAT TR 2.3 IR Python BT T FAH B 141

module fiHt JH:XT%E Python U5 —FhAH 2L AN . S B A ST W44 25 (0], AT & fE 7 Python X 4.
FEHRT @ i importing FRAFR N3] Python Ff,
55 Wpackage.

module spec B — Ny 4 2SR, HAd & H T &SRR XS ARG E. & importlib.
machinery.ModuleSpec HJSEH.

MRO = ILmethod resolution order ,
mutable —w48 FIASXTZ AT AYER id () GRAFREDE G OL T BUBHIUE . 5336 S Wimmutable .

named tuple —E.#45¢4] Any tuple-like class whose indexable elements are also accessible using named attributes (for
example, time . localtime () returns a tuple-like object where the year is accessible either with an index such
as t [0] or with a named attribute like t . tm_year).

A named tuple can be a built-in type such as time.struct_time, or it can be created with a regular
class definition. A full featured named tuple can also be created with the factory function collections.
namedtuple (). The latter approach automatically provides extra features such as a self-documenting represen-
tation like Employee (name="jones', title='programmer').
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namespace —fir %3] iy 44 2 MR AEUE RN . s S RA 8. &R NER, AR riRE
HSE) (FEHIEZ W) o v 25108 2 B 1E v 44 oh 58 R SR ppsidlefb . 5, pR% builtins. Open'ﬁ
os.open () @4 H W 25 AR IR 4. fin 44 25 0] 0 38 1o BH i A B S BRIRAS R BSOR 35 Bl 3 5
ﬂiﬁﬁﬂﬂﬁ’ﬁf‘@ 4N, random.seed() B itertools.islice( Lﬁ'ﬁ%@?@%Tﬁﬁ“@’ﬁ%
B random 5 itertools FiH - HISLELT .

namespace package —iy #4243 M{L PEP 420 it 5| A —Fp {08 I VE 258 Mpackage , w44 235 A4S A] PATR
Bk IR, HAid T Hregular package KRR, FEAEATRA __init__.py Xff.
FHAIZ Wmodule ,

nested scope —ix £ IR 75— SGEEI NG IS ERIRe 1. B, e — R W K sREmT PAS |
RIE AR & R IR EE I ERA R nglﬂﬁﬁxﬁlﬁﬁﬁ}r&kﬁﬂﬁﬁo JaERAS R L E # A2 PR T i R E
M. BRI, £RARMESIERT2RtA 0. #id nonlocal XTI ARTEAINZIEH
i

new-style lass —HAYs AT F WIELHE AT S0 A0 IR . 759640 Python A, LTSS
3458 Python BT R IEARHE AN _slots_ . HOAME I IEE. _getactribute_ ()|

H TR S

object —X R (LM EARES BMESUE) PAKTE XATh (J5¥E) WIEE. object t 2 {Tfilnew-style class 1) #x
TiZHRAA

package —f, — P A] G & TR B 00 & B0 Python module, MIEAR PG, G2 H __path_ @M
f4 Python i,

Y52 W regular package Fnamespace package.

parameter J6% funciion (SJrvk) 7 SLUREIG A 50K, B HEE BT DB arqument  (siAERC2eN;
W, ZA%E). AT

* positional-or-keyword : {7 E B BT, F5E DV DMERNE E A3 8 AW AT DAVE N X 48 F 2 1%
AW, X RBIAWTES AL, HIUTR K foo F1 bar:

def func(foo, bar=None): ...

* positional-only: {LFRAIE, € — HBEHALEE AR SE. Python Hilcf E AR ETE 21
k. (AR NEREA MURMEES (il abs ().

* keyword-only: {{FRKEET:, F5& A~ HABE LT REFAE AN SE. AR FIE S v 7 R
EXWIES P Rt & AT A E TS EETE L2 N AN B IS Z Ji— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

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

* var-positional: ][RI, € W] ABRME f—MERECR AL B SEA T (FEITEHAE 2
CRZNNESHZIG). RIS AR S AR * KE L, Bl FE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: FAZRHEF, HEE A DASRBUE AR S T S A (FEOITE MBS C #3205
FLRZIG) . RIS EETEIE S ARG «* e L, Bl Lmr kwargs.

FEZ T VAR 8 € AT e S 4L, AT A S SE T e S 40008 E BRI -

W2 Wargument RIEFZH . SEEESHX BT H)E ILE S, inspect .Parameter 2%, function —
LK PEP 362,

path entry —P8$2 A 11 import path W —A BN E, S8ipath based finder F{ 2 1R 5 A RIRLERE

path entry finder &2 A D AR ES F—0[ AN S sys.path_hooks (Bipath entry hook) & 8] ) finder
WA GRS S path entry g R
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2% importlib.abc.PathEntryFinder DA T D ARSI SLIAI AN ¥

path entry hook —B 4% A 111 — AT X4, FEJNTE QR[5 4R 58 path entry W 00 BEAS 6 11
sys.path_hook 5|3k [0]l—" path entry finder.

path based finder —3& T BARM AR BONR—Fh Lk 12 53835, WHAE—Dimport path H &AL,

path-like object R M R N FK— D UHERFE AN G KA R —DFRBEEN str i
bytes X%, W[ PA— LI T os.PathLike MM S . —A3ZHF os.PathLike MHUAIXI S
Al os. fspath () REEEIR N str B bytes REM N/ RLEPKIE; os. fsdecode ()
os.fsencode () A5 I RMPRIKS str o bytes BBIPWLER . x5 2 PEP 519 5| A,

PEP “Python I Y345 . — 1 PEP L —Griki SCRY, JHIf Python 4 RHEFEL, shifiia
A Python Iy BFHFPE B FLHEES SRS . PEP 1A B 0RO S0 A BTSSR R E]
PEP [l it B A HN . WCHERRDCA A BRI I DA B R 5 AT, Python B e 5
SCRAH L. PEP {8 A IEFEAE A D PR IR, T BRI B UL A SO
Z I, PEP 1,

portion —{#i5y H R — iy &4 S WHY A H RN SO (RATREAAI T — zip SCFA) , HAGE UL
PEP 420.

positional argument —\i & 28 £ Wargument .

provisional APT —# 5 API & APT @357 B HERTERME RN ) Jo A A MR Z AN B gz 11 . AR
W Tl AN 2 A HRME, (HHBHRC R E, ST RBTEAR O KB A L E B LT
PTG AAN TN (B2 ORERERIZED) . M SO SRR T-E APL B INAZ fi k%
3 1) ™ BBt P R B i B AT RE S X AL
R @ X APT R UL, 0] 5 AR S Sl B eI 587 — ] R R i A B
XA RRAE AR B —Fh ) IS A il T 5
PR AP AR AR FERF SR WTHBE AN TR0 M KRBT A I . RS DL PEP 411,

provisional package —£[ ¢l 2 W provisional AP,

Python 3000 Python 3.x %A FEZIIEAR (X2 FAERRAS 3 1 LA RERE LI BTt T il 7)o« A
%ﬁ%gj{j “Py3k”o

Pythonic $55—™ L% 80— B USSR 35 8E0H T Python o 5 e RO XA FIBE &, AN 2 (o AL o 5 v e
AR A S BACRS . BN, Python [ I XAR 2 (] £or TRAIIRERAM ) — >l AU R i T T
o WZHAE S A AR, AP Python A I 2 W6 — MO T -

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

TR, Y B 1575 B Pythonic (77 34 /& X FERY:

for piece in food:
print (piece)

qualified name —fRsE HFK —NPAS SR TR,  Bom WBTHAY 2 JR VR B e v i LR bR
B0 BT, MHE I PEP 3155, T i Z A RECRIZE, FREA RS XR AR —E

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
IC’

(Rt
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(R —H)

>>> C.D.__gualname___

'Cc.D'

>>> C.D.meth._qualname___
'C.D.meth’

295 T 5 AR, % RE S AR AR R IR LSS TR N i AR, s a1 AL
, il email .mime.text:

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

reference count —5| I PH80 XIHEFEXS RA5I R . 24— DXERAGI TR TN, B B v ieRs ploks
T 51RO Python (U RUEIE R e A uT WY, (HERCPython SLBIHI— A REEILR . sys Bz L
T4~ getrefcount () BREL, FFF AR E AR MIRFE R AT

regular package ¥ MLAL A4 package, BIINELESH—A _init__.py UAFRIHF.
2 Wnamespace package ,

_slots__ —FEGYEA N TR AT B, 18 1 951 5 7 B S 1) JaR 1R A 0 R I RS R S 01 7 R 548 A BRI R
TARGAT, HARZNE AR, St RRBAEDBAROUT RN, BN iRy, 7
HIH A a5 KRS

sequence —J¥:-41] —Fhirerable, TSR _ getitem () JR5R IR A BERS | T E RN T E TR,
HEXL T —MREFHKER __len_ () FiE. WEFHIZKAA 1list, str, tuple fil bytes,
WEER dict BHH _ getitem () Al __len_ (), {HEHANBTME RS, K AEE
RIS F AT B i) immutable ST AEFEHL

collections.abc.Sequence MR HREXN T —TMEEEFEWED, BT _ _getitem_ ()
H__len_ (), WIT count (), index (), __contains__ () fl __reversed__ () . W[ PA#EH
register () RAJEM LI FEH OREAL.

single dispatch — i}k —Fhgeneric function 73R, HELBUEEET A SR FBDRIERE ) -

slice —YJ 1 % RS T @ sequence —FR X5 Yl (A FAsbricRal@m, & (1 Pl
JIANLAE B TErErs, fltl variable_name[1:3:5]1. 4SS (FR) FRCERNEREH slice Xt
%

special method %55k Jjik —7fih Python [ M7k, HIRIFARBPATRE BRAEBIAIHT I SF 45 . X
M5 IER A FRE T AR TR LR . REFATT ¥R SCH 2 DL specialnames .,

statement —ifi4y EA TR (— MUY “H) BYASERLL. —ARIE R AT AR —Dexpression BILANHIAT K
SEFERYEERY, BN if. while B for.

struct sequence A tuple with named elements. Struct sequences expose an interface similar to named tuple in that
elements can be accessed either by index or as an attribute. However, they do not have any of the named tuple

methods like _make () or _asdict (). Examples of struct sequences include sys.float_info and the
return value of os.stat ().

text encoding — LGRS H]TF Unicode “FA4F 5 4t -l 715 Hh ) G2 -

text file —SCASCHE —FPEEIETEE str W1 file object . 33— SCAS SCAESZ B 235 M) — 4N T 1) 2 1A B3
T H ik Brext encoding . SCASCAFHIBIFAFEASCARIE (Trr 3% 'w') FTHIRSCHE. sys.stdin,
sys.stdout PAM io.StringIO fY3LH,
FWSEbinary file | fRREVS S F 7 K3 2 SR

triple-quoted string —— 5 "53¢ fFh RS =AEEWE1S () sFH515 () WP, BITEDREL
HERES 519t TR A2, B2t ENarirETfFHanNEERE
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e ARG S HINE S, H A DABS B AT JO T G HESRAT , (E20 5 SOR A0 R IPRE 5

type R KA YusE—A> Python X4 @ FATAMIE; HAXTRARHRAG —Fh2RA., BHHEXTRMZRAL, 7T ATS
HER __class__ J@¥, sl type (obj) KIRKHL,

type alias YR — ARG R S, B1ETT 2O B IR 4517 E FOPRIRAT .
KRB BRI fa A X 2w . Biln:

from typing import List, Tuple

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

] DA B Ry e

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z)L typing fll PEP 484, HAA Xt LI RERY HEAR iAo
type hint RBIPLR annotarion yAE R K@M, eRENTE S Bk oM e E TUYI 282 .

RAERE T RIS, Python ABSKAEHE, (HHAXEFARA M THARIEN, FF A ) IDE S8 A
A S,

&R, RIBMER R R B R A typing.get_type_hints () Ry, {HJEHRAS &N
AHTPA,

Z: L typing HI PEP 484, HAA XS I R TEAR A «

universal newlines —Jl I #A7 — PR LSO A2, KA T TR FF S8R B TE bR - Unix (7745
243 "\n', Windows fJZy5E '\r\n"' PASKIHIR Macintosh 255 "\r' . 2L PEP 278 1 PEP 3116 F
bytes.splitlines () JTEHEZ M.

variable annotation bRl XS B82S B M annotation.,
TEVREAS BSR4 AT ek LA

class C:
field: 'annotation'

AR EAREE T O A K AR 0 BINDA R AR B2 int JREURO(E:

count: int = 0

AF AR TEYA A AR L. annassign —7 .
S function annotation, PEP 484 F1 PEP 526, H P B RER A .
virtual environment -WEHSLIRSE — R S B5H0I2 7SR 5t Python J PV JFRF-(E 4k RIS
2 Python 4% LN R 2 ALl — #4270 LA Python 17 IR 7070
HZ I venv,

virtual machine —JE#IBL — & 58 438 & 84 SCHTH AL Python FE 4BUAIL W] 04T 7 15 AL 4 13 4% JUr A=
Hbytecode.
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Zen of Python —Python Z#ifi 5|t} Python St AYJEIN 5824, A B) T RIS X AET . AR HRAKNE
TR HRASE R A [import thislo
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APPENDIX B

BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx 4¢f) Alternative Python Reference w1-#] H IS 2 00 5 .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAIE] Python A7 (1488 g B B0k A e 07 3 E R (v (ED ) S e R g A1 !
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C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

ffilE): GPL 345 H A ERF Python {£ GPL R k7. 5 GPL [, Jiif Python ¥ niEAR AL 43 B A UG

W
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

JRUIARZAE Guido 55 T TAERYSNIREREE , AIfGaX 28 B A oA vl fiE -

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 F PYTHON 3.6.12 §§ PSF o] {ini

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

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

3.6.12 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 3.6.12 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 3.6.12 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 3.6.12 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
3.6.12.

4. PSF is making Python 3.6.12 available to Licensee on an "AS IS" basis.

PSEF 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 3.6.12 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.12

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.12, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—~License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.6.12, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM # &Il

BEOPEN PYTHON JFE 14 ] P ER 1 AR

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

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

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

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

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

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

(FItgkss)
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granted on that web page.

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

C.2.3 FiF PYTHON 1.6.1 ) CNRI o] ¥

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of

(FItakss)
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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
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.3 WU 89T ol 5055
AT 2 Python JATHUIACTA 5 =y BOPHI VT RIBIIT A, WA LR A e FLRIE A K

C.3.1 Mersenne Twister

_random IR E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 2511,
5. PRSI se iR (FR):

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.

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

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

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

C3.2 EfEx

socket U] getaddrinfo () fl getnameinfo () ML, XLEREIFAASLE WIDE IiH (http://www.
wide.ad.jp/) B ERMIESCAF A

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
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

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

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

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-
tire 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.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that 1ts wuse would not infringe
privately-owned rights. Reference herein to any specific commer-
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply 1its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /
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asynchat and asyncore B & DA FEHH:

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.3.5 Cookie &1

http.cookies FiIRALS AT 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

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.
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C.3.6 MITERR

trace B S PA T AEH:

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.3.7 UUencode E UUdecode &%l

uu B 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.
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

(Rt

C.3. WURIRHFEYIFETiE SIS H

133




Python Tutorial, [ 3.6.12

(R —H)

version is still 5 times faster, though.
- Arguments more compliant with Python standard

C.3.8 XML 2T =iAMA

xmlrpc.client BEHEE DA R ER:

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.3.9 test_epoll

test_epoll B EHDATFEM:

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
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

(Rt
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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.3.10 Select kqueue

select MiH KT kqueue B S DA T AEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

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

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

C.3.11 SipHash24

The file Pyt hon/pyhash. c contains Marek MajkowskiJ implementation of Dan Bernstein’ s SipHash24 algorithm.
The contains the following note:

<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
all copies or substantial portions of the Software.
</MIT License>

(Rt
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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.3.12 strtod and dtoa

Python/dtoa.c XML T CiEF 1 dtoa Fil strtod pR%L, TR C 155 WSO FE BUR FAF R E 7440, %
SCFH David M. Gay [ 4 SCHFIRAE T K, 24T AT http://www.netlib.org/fp/ T #k. 2009 4E 3 H 16 H¥:Z& %
A D 3 S 25 DA BOBUR 1 v s B

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

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

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

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 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.

*

‘k***‘k*‘k**‘k******‘k*‘k*****‘k*‘k*‘k*‘k*****‘k*‘k************************/

C.3.13 OpenSSL

WERBEAE RG], W) hashlib, posix, ssl, crypt BIER{EJi] OpenSSL e mithfi. Boh, @ T
Python ff) Windows Fil Mac OS X %3¢ /7 ] fig t4f OpenSSL (45 D, BT AYE ILAL RS i T OpenSSL 4-1]
R 5 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

(T IUaksE)
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Copyright (c) 1998-2008 The OpenSSL 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
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).
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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.

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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BRIAEBE —-with-system—expat BUE TIHE, 50 pyexpat § AR & expat JHHIFE DA EHY:

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.3.15 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JAHE DM T

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

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

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

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

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

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

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

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

C.3.17 cfuhash

tracemalloc i F M7 =0 LB LT cfuhash i 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

(Rt
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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.

C.3.18 libmpdec

BRG] —-with-system-libmpdec MU T, BN _decimal BEHUALRE 1 libmpdec FEfKF5 DAY
.

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

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

C.3. #HWrRIRHFaYVF ol 5053 141




Python Tutorial, [ 3.6.12

142 Appendix C. FEsh E1i4E



APPENDIX D

=
i
|mit
If
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Copyright © 2001-2020 Python Software Foundation, {58 &+ A,

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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EFE
..., 111
# (hash)
comment, 9
* (asterisk)
in function calls, 26
* %
in function calls, 27
2to3,111
: (colon)
function annotations, 28
->
function annotations, 28
>>> 111
_all_ .49
_ future_ , 115
_ slots_ ,120
it
file, 54
method, 71
1T
PATH, 45, 109
PYTHONPATH, 45, 46
PYTHONSTARTUP, 110
for, 20

A

abstract base class —— fZ# %, 111
annotation -- AFy, 111
annotations
function, 28
argument -- %, 111
asynchronous context manager —- 7 %}‘ +
TXEHEE, 112
asynchronous generator -- 734 &, 112
asynchronous generator iterator —-- #

P A RS, 112

asynchronous iterable —— # % T #% R £,
112

asynchronous iterator -- F#H#%RE, 112

attribute —- &M, 112

awaitable -- H &4, 112

B

BDFL, 112
binary file —— 3% CU#, 112
builtins
HAL 47
bytecode —-- F ¥, 112
bytes—-like object —-- FH Ex£, 112

C

C-contiguous, 113
class —-- 2,113

class variable -- X4 &, 113
coding

style, 29
coercion —- IE#|KA ik, 113
complex number —— Z#, 113
context manager -- F T X&HEE, 113
contiguous —- #4113
coroutine -- P&, 113
coroutine function -- WA E %, 113
CPython, 113
D
decorator -- ¥4 113
descriptor —-- #®E, 113
dictionary -- 54,113

dictionary view -- FHANE, 114
docstring ——- XHFEHE, 114
docstrings, 23, 28

documentation strings, 23,28
duck-typing —— #-F KA 114

E

EAFP, 114
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expression —- Fik#, 114
extension module -- ¥ EH, 114

F
f-string —— f-Fff&, 114
file
i, 54
file object —— XX 4,114
file-like object —-- XHE%t%, 114
finder —- #HH &, 114
floor division -- /1 FE R, 114

for
PR =K, 20
Fortran contiguous, 113
function
annotations, 28
function -- E#, 114
function annotation —-- HHAFHE, 114

G

garbage collection —-- HIF[E Y, 115
generator, 115

generator -— 4 pk#, 115
generator expression, 115
generator expression -- A gBERKRA, 115
generator iterator —- A4 pk#E&RE 115
generic function -- B A ®H, 115
GIL, 115
global interpreter lock —— 4 G @B B4,
115
Fl
hashable —-- # %4, 115
help
Bz &=, 81
|
IDLE, 115

immutable -- A ¥ 4, 116
import path —-- & AKA, 116
importer -- A, 116
importing -- &\, 116

interactive -- X &, 116
interpreted —— @EA, 116
interpreter shutdown -- @E®ZXH, 116
iterable —— HH#ERXNZ, 116
iterator —— # R &, 116
J
json
B4, 56
K

key function -- #®E#, 116

keyword argument -- X#F 5, 116

L

lambda, 117

LBYL, 117

list —— %%, 117

list comprehension -- %Xkt HR, 117
loader —- ju# £, 117

M
mangling
name, 75
mapping —-- Bt&, 117
meta path finder -- TLEEZEEHE, 117

metaclass —— J02k, 117
method
i, 71
method resolution order -- 7 3 ## I 7,
117
method 7F i, 117
module

search path, 45
module spec —- R A, 117
module A, 117
MRO, 117
mutable -- T4, 117

N

name
mangling, 75

named tuple —- EB& L4, 117

namespace —- @4 %4, 118

namespace package —-- @& X [A4, 118
nested scope -- #%E1EHHE, 118
new-style class -- ##.%, 118
@)
object —— Xt%,118
open
Bz & =, 54
F)
package —-— 4,118
parameter —- ¥ %, 118
PATH, 45, 109
path

module search, 45

path based finder —-- XEFHBEZEHEHKE, 119
path entry -- E#&AH,118

path entry finder —— BEHEAN B EHEHE, 118
path entry hook —-- E&AB4#4F, 119
path-like object —- B&EX%£, 119

PEP, 119
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portion —— ¥4, 119
positional argument —-- fIZ& %% 119
provisional API -- #¥ & API, 119
provisional package -- # EM4, 119
Python 3000, 119
Python Enhancement Proposals
PEP 1,119
PEP 8,29
PEP 238,114
PEP 278,121
PEP 302,114,117
PEP 343,113
PEP 362,112,118
PEP 411,119
PEP 420,114,118, 119
PEP 443,115
PEP 451,114
PEP 484,28, 111,114,121
PEP 492,112,113
PEP 498,114
PEP 519,119
PEP 525,112
PEP 526,111, 121
PEP 3107,28
PEP 3116, 121
PEP 3147,46
PEP 3155, 119
Pythonic, 119
PYTHONPATH, 45, 46
PYTHONSTARTUP, 110

Q

qualified name —-- FRZE&#, 119

R

reference count —-- 3| fit4k, 120
regular package —— % # A, 120
RFC

RFC 2822, 86

S

search

path, module, 45
sequence —— JF7,120
single dispatch —-- B4k, 120
slice —— Y k,120
special method —-- 4% ¥ i, 120
statement -- &4, 120
strings, documentation, 23,28
struct sequence, 120
style

coding, 29
Sys

M4, 46

T

text encoding —-- X A%, 120

text file —-- SUAXfF, 120
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type —— KA, 121

type alias —- A 54,121

type hint —-- X&IER, 121
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universal newlines —— 3§47, 121

Vv
variable annotation —-- ZEAriE, 121
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help, 81

open, 54
virtual environment -- &I}, 121
virtual machine —-— JE#AH, 121
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builtins, 47
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