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Python J&—7HE 5 £, IIREEIRIARSHE T . EA mARER S Y ORI G, A T AR vk B
Py Rkt . Python EIFERRRAMBI AT, &5a HERRHE, MERDEZ ML #8722
b BRI B 5 AR BEAR R

{8 AT DA B i HA 2 e Python BAE L (hitps:/www.python.org/) BUS45 K15 E I Python Ewdr Al
FRMERR U, FRCHVRAS o B CBATRE, W, AT RURLE i (E]. 5341, Python EAER
WETRFZ A d H AR5 =5 Python B4, RS TH . PAREESNEIISCH:, A BUEIMEM ¥, WEH
A HREIRH B B4 T IO B G A

] C 8 C++ (BH AT C P REARR S ) , W DAMRA ST Python B RaREHr 01 BE ek =X X Bk
RE]. (AR, ST i B TR e AR CUR(E], Python 8 & /EE)H 4 52 H AL I #5 & (extension

language).

TR/ Python 3 7 B R SE A EAME S M ohag. BT ERLZ 4h. FEBRH Python E{Ras sy Fe
B, AT B AR . HURIUNRE, R T s X, WIERTA RO EA S s or ok

PR T fE Python AEUEY A FIBLAL A, 75 2(E) library-index., FF reference-index 1, 57 PAZLF] Python
EEEIFHRNESR. B C 8 C++ B HE: (extensions) %, 757 extending-index Al c-api-index
o AN, T _E A REHR B HE IR ALY Python BEE3E

BHEY, RMAGNHHEEMIIRE, H2, WAFTENHEE R Hoee. Bunftz, RMWE
DA HCHE /41 Python "R IRAE S — 3 AGARLET AR, B BT % Python 55 5 WA (A B RS . SCBUERAR, &
A7 BE S [E) 1425 Python ARAHERRR S, Uit 27 library-index "1 454874/ Python pR xR AR
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CHAPTER 1

2Bk

RS AE RN EAE, AR BA L TR M A8k, BOPRE, REBERES CEHE
(EVHORH [ 48 2 A, sl T (R (e R e i 4 SO B — IR R WA T REAR AT I8 H /N
FheE, —MEE P GUI AR, si—E/NEk.

URARE — R E R B2, R T BESERAE B C/C+/Java RUdE, [EVRAS-PH B AE A, A, W
il PRI AR . A REIRIEE) T — AR g — B R, (R B W 2k dAw
REVRIEFE B8 — M RE LT s F e, AEAHRED TR DRt — i s eih = .

1E_ R BIFH, Python IFE 2R ABMIFES

WHFAR AT PAE) T L6 LB 17 55 1 Unix shell ()42 2% Windows SILUURE R IE, (H shell [FIA 58 5 i R E)
TR B SRS, N R TS . AR T A S 8 C/C++/Java FEa, (MR 58I
Bt T AR AR A B BRI 1] . AFCITT 5, Python S5 A, [EJAEAE Windows. macOS. Unix {35
BB, HAER PO PR TE T A,

Python R[If# 7 it 2 B BT B iR RE & . B4R AL shell (EAR . VR S 2 bk AR X AL LB 2 1) 52
& . 3—J71i, Python §fitLt C HMM iy EMR AL . AHEIL C, Python fEE—M [4R# & P FEGE S 1,
B [ v W i R B E s vy ) B . R (B 46 2 A i ORHRUE], Python i3 I fREJLE Awk
(B3 Perl) REIEBIREZ M E. B ATEFFZSHEH, (1 Python JEBIE LA 52 FIHA S 1) -

Python Fe AR AE DI HILFF 2 A5AH (module) [ 5 7858 /1] 22 HoAth Python F2{rr. Python H 4 —
AR AR ERERTAL, B MR e aR e M3 1 — PR R 257 Python B2 HEM.
LORTAHAR AL T UREE VO, RAIFIY . socket (IAE, H AL T Tk SEEJE 1 T A # (GUI toolkit) [ 77
T -

Python 2 ELiEARh 5, WEVRTR A s am g, AEEWRTERIEEBRE A Nl Bl R ] . B EL AR BE
HEHGE, FICREAy (R ECBR A RE S 1T aE . By LU S EPEIR AR 2. IRt — LA AR B 4 B
FeRa. BEWR ML AR
Python iU E FRKS M) S . 1 Python BRI R AR L C. Co+. Java EAERAL. EAH A
AR A

* Python = B BRI EIRETE—BIOASK (statement) IR EVE 1 #2415

o Bl 2 B DA A HIECED Dot o 1 35 58 5

o ANFERE AT
Python J& T & 749 : QIRARE Ry C REsX, TBIE (57 i [ ok A SO B s v R A S 1Y . I
st (B 17 P e PR 01 73 3 56 I — S B SR 4341, 2 3 Python 45 ) —SEE L — 3 (3B 5 (binary
form) R R CRE (BlANER 2 (ERERT R AR il A Ui ) o ARARREE 2 B RRAYAS &, AR HT DAL Python
HapmEA R C MR, EERZ MRt Python B FE el MR EI MR 10RR S -
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JEAE 4, S EEE S 2 0A BBC (#9158 (Monty Python’s Flying Circus) fiy4, HCiEsz4&E4HE. 1+
EIBH sc: s | A =B NMEE R E, & E R E!

QAR AR BIAE O S BRBRAGH, IR T # Python SEZAAH, MERERES R =M HEMHE. BT
A AR AR, B (El, 51 TR T 7 Python F 3R vh BiEL

N, A RE T 6 % By . B R AR R, (AR E B TR B
Y 11 «

PR BCERE], MG ER T2 #0 N 4 Python 5EF B R A 240, —FIiR 2 i B0 8 5 0
(expression), PR (statement) FTERIF(E] (data type); 8 2R (function) BRI (module); fxi% &
fil)— L i 1) R AN A1 (exception) B 5 H i FESH(E] (class).

4 Chapter 1. #Ej#k



CHAPTER 2

{&£ i Python ErEs%

21 FEEER

Python L% %% — Mt %44 7E /usr/local/bin/python3.10 I8 F; # /usr/local/bin JiIA Unix
shell (I RFEAS, #A LA 525 7T PAEIS) Python:

’ python3.10

RE[E)E) Python' . [HEVE e A2 H [ER M 22488 0, HA iy B [EHL @4 FTREIY S5TARRTEMAY Python
AR EZGSTE. (Hli0: /usr/local/python SEMN WY 5 BEHEE. )

Windows 2%t H, ¢ Microsoft Store 7% Python % , Bt A python3.10 634 T . WRZEET py.exe
launcher , HIA[PAGEH] py 3. #H2EMIE: setting-envvars, T f#HAEIE) Python A5 2.

T B RS A —1f end-of-file 7T ({£ Unix E[E) Control-D; ¥£ Windows F[F] Control-z) & {fif5
HEA AR HRE] (zero exit status) BER. Q1R FIRROBOAEIG R, WA A AT S quit () BB A
o

HiR R0 SRR A R 2, 7E3(#% GNU Readline pRAER R4 L5 BB, FLBUC. 18
AW EYRE. A SR AR 20 sy vEE]: 7E5S - Python #/RFF R A Control-P,
AR BEIR, SERFA L RIDZ 8 X b s b 4o 2 & 2 FHE I GBI Bt M
SEANEVAT B KB P, AU RIEIEAT S SR AE . MR SREHET backspace K FTHY
=Y

LR MR ACIRE Unix shell: WSE: BP0 LG5 55—ty 958, & 5L MR 74
A5 ISR IT Y e AR A4 ()5 | 3k 6 sedin AR SRS, B Erfa 1AE S DEA REH .

H—Ee EEer R ([E python —¢ command [arg] ..., BEHITHE command B354 (1),
FrE A shell 1) —c HEIH. Python [ 4 %61 25 111 55 shell | HFFIkF 0T, 5 &N 598
command A,

A7 2& Python FLAH (i L ANEI A —HE )y . iEi# python -m module [arg] ... W PASAAT module
BT SR A, AN ) e ARSI 52 B AR — BRI AT .

WEPAT - HEARER:, AR O A B E AR R A BB R T BRI S ImA -1,
Fr A 184 7] 1) 2 SRR HFRCAE using-on-general.,
!¢ Unix 1, Python 3.x B i2#5 TR AR G DA python {EEHATHIZAE, DABEGEEBIA (1) Python 2.x 474 4 FEfE 5% .
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2.1.1 {HESI®

W AR EA Y 2 B AN RSN 5 | %, b e EE B - HR BT AL List (52%1)) [EHEURAS sys B4l
f) argv S#. RATPAAT import sys BUSEMES]. BB HIMREEDE—; ®EHHKTMEAR
LRG| HR;, sys.argv[0] EEFH. HEARZE - (FEEMEBRA) K, sys.argv[0] [E '-'.
AT —c command W, sys.argv[0] "o, E R —mmodule W, sys.argv[0] [EREEAHLELER
SEREPRAR . HARTE —c command 5 —m module {EEVEAS € 4% Python B s W lichd, M2 7E sys.argv
s P 4544 851 command 5% module {51 f .

21.2 RN

TERR (ty) AT I, EAMEE B BER, (interactive mode) AT . TEBARBLAH, GUIRE
WA, TR TT WS, SRR SRR (>>>) %5 BAGATTH, SRk 2in
B OBRERSME (L), B AR, ROCEURBGTAE., AU . RAEE, e R

$ python3.10

Python 3.10 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] on linux

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

ERZ AT BERE ST R SR O . BOPRE), 1502 if [Eik:

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

Be careful not to fall off!

WA B EBRAMEA, 729X

2.2 HERHEECHIEER

2.2.1 RIGIERFTREE (encoding)

% Python J5UHA I 46 57 TR A5 00 UTF-8. 732 0 Sl (1L b 2 o0 o 19 S0 55T DA B o
FITESFtREVA . AEVK (dentifier) S (FIfH -— BESKTERSE B vt LT ASCI SL RIS, Ja i
JE (B portable Bt F RESFAOIELON. WIS BEIE MELEUR A 0, A5 A i i o 28 AR ()
UTF-8, (B 5 AR A AT S o 2

USROG TR A G, S IR R A S, AR % — TR Rk . RRA T

’# —*— coding: encoding —*- ‘

o, encoding 7] PASZ Python & (/T = —7 codecs.
e, A Windows-1252 #ifl§, VR 28 2L 8 AL

’# —*— coding: cpl252 —*-— ‘

G — IR B SMEE), FEUREELAUNIX “shebang” line 17 BAUEING . LI, 45l A BB 1ERE SR 1)
H AT, sl

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

6 Chapter 2. {#F Python E:#2%
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CHAPTER 3

—{E3FIEZRY Python 4

TE T EE1Fr i A B 1 A R EE A R o0 (prompt, »> Al..): WHRBLEMEF], JRLETE
PORFICH B EE, AR T IO T ITAEEZ; AR AR FICB AN SCFAT 2 B A I B
gﬁ%‘iiﬂ&ﬁﬁfﬁﬂﬂlﬂ, AT A R Fooky, R IRE T S 24T A 4R
T .

HEARFE 2 &G b, EEAME R A, 7R EM. Python 1 iY[EIf# (comments) H
hash “7JC # BIA—E B TR .. T2 Y. 0% . SERB2 &G, EAReHBET
BSOS (string literal) 2 H . hash “FI0HE 7 HR SO FRIRFTIAR(E)— hash 7T, A EIEE H 2 AR E R AR
AN € Python fi#a, TEHRE FIHIREA—EZHA .

— 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 & Python E{EstH#{EH

’%?ﬂaﬁﬂi?ﬁ%ﬁ(*%ﬁﬁ?ﬁ% Python 454, [EBy A &G LIS — MR FIURTIC >>> MBl. (EZAESAR
A

3.1.1 25 (Number)

ELARmH NI — & i BRI AR AT LAB A —{ expression (JERSN), E@FHZAf(H. Expression [
PRGN R . - xR/ BT E R Z B AEATE S (Bl Pascal 5 C); #E5E O WTRAM
Aot Bilhn:

>>> 2 + 2

4

>>> 50 - 5*6

20

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




Python Tutorial, £[F] 3.10.13

(R L —5)

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

Ry (Hp 2. 4. 20) [Eint 2908, MFA/NEESERGE (B 5.0, 1.6) [ float RUfE. FAHE
TEZ R BE PR B 2 M B R L8

Fii (/) 7K o] —1 float. UR B loor division (VR BEMAAE R, IRFTAREI // 5T 5HAEA
T AR %

>>> 17 / 3 # classic division returns a float

5.666666666666667

>>>

>>> 17 // 3 # floor division discards the fractional part

5

>>> 17 % 3 # the % operator returns the remainder of the division
2

>>> 5 * 3 + 2 # floored quotient * divisor + remainder

17

¢ Python 1, #HEEIK (powers) AT DA ** FEF5-T

>>> 5 ** 2 # 5 squared

25

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

SERAFSE (=) WA RS RO . 2%, 76 PR R T ICHi BN g BUR L 4R

>>> width = 20

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

U — (A BORBE [ 7€ 3% (defined) | (RIVSEMORBRIE) , 535 00T & 5 6 b Bl — i gk -

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

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

TR R SE R R, T (operator) 3 IR A AYTE FIC (operand) R LR # i 1 B C i [EIE)
7B

>> 4 * 3,75 - 1
14.0

FEH B AR, fefg— I B AR A A R R IR 2 8 _ . S FOREIRIE Python H RS Bt
HRENE, WREETEENES L

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

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

VA «* A - BRI, -3 2 iR - (3x+2) [DEF] 9. QSR G BRI F LA R 9, ARTTRARE
M (=3)**2,

10 Chapter 3. —{HJEIEX A9 Python &4}




Python Tutorial, (F] 3.10.13

25 {1 5 SO e e 0 AL LE) L BB AR . S % P B B & IR - /R VT DA — 181 789 7L 2 A ] 74 A
SR 2 e R S MO B A A T

%7 int Ml float, Python 323748 T HAhM M FAIRE, 107 Decimal Ml Fraction. Python ZR[EI#E 7
R (EJ#f (complex numbers), [EIffifH § il T B A 2 EHAHD (B 3+55).

3.1.2 328 (String)

B 7 WF25h, Python ] DABRAET R, I FJE T R M . BT DU RSS9 .. B
19 (.o 2, WEEERMFEREIR . fH N\ B BT A s 8t

>>> 'spam eggs' # single quotes

'spam eggs'

>>> 'doesn\'t' # use \' to escape the single gquote...
"doesn't"

>>> "doesn't" # ...or use double quotes instead
"doesn't"

>>> '"Yes," they said.'

'"Yes, " they said.'

>>> "\"ves, \" they said."
'"Yes," they said.'

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

TEH BRI ESRE T, W0 7 R G T | SR G IR LSRR % & G SORED (V) BR(E. BESAIE A R el e
AR AR ORI (RLIE RS 98T e @i ), S AR B i 7 EER ] . —fRoRE], Fep
L S SR EA B 5] 9y, ST RaETH. B print O FEEESFEMEL, XK
e E 1%, [ H A S REEr 7 ook o

>>> '""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.

BERARAA B Iunl B\ s Rk 7 oeE, ATDASRE I raw string, AES— GG 58RI 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

JEIRFAFHR A — M IR — DRI TR AN RELATT RN \ FAFER TSI I FAQ 4 H T 1#
B ZYSYA & uRibpI

FHSCAT AT Hoh— U = Em g SR ER Tk
HEI AT RS, R AEEFTRTNA \ RBGEEMEATE . ZELA TR
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn vl)

PRGHABRE T, RRRAFSRAT \n FERL (L) 0 (L) SIERA AR AR . AR SRR 22, RO R SERy
ANEEBE " (EZE ), 2R .

3.1. {E Python E{E5tH#ER 1
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FEAEAT S CERS—MEASEEE B E B ETh):

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

TR AR + 557 B (concatenate), [EJF] * B i 7 EIZ :

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

W DAL ARSR I P H3 SO (string literal, RIS | SR AL 70 ) @l B ekt 2K

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

TR Br— AR R TR, WA 53 (B B B 2 p R+ A -

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

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

(R R R A ARG R LT, Tl T A0 A iz K

>>> prefix = 'Py'
>>> prefix 'thon' # can't concatenate a variable and a string literal
File "<stdin>", line 1
prefix 'thon'

AAAAAAN

SyntaxError: invalid syntax

>>> ('un' * 3) 'ium'
File "<stdin>", line 1
("un' * 3) 'ium'

AAAANA

SyntaxError: invalid syntax

R P A o — (S R L, BT+

>>> prefix + 'thon'
'Python'

FHI AL [R5] indexed ] (T8, Bl subscripted), 5%—flFIcHI RS HE 0. [EMAH IR T ICm A,
(AT R/NE 1T

>>> word = 'Python'

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

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

KA AR AR, BRFHORAE A B ahHC

>>> word[—-1] # last character

lnl

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

>>> word[—6]

lPl

ERFIFE -0 SRR 0, BRRTMEH -1 B,
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BT RS540, FHIRLE (VIR slicing] . 5| HARER B FIC, WA B A ARIRE S| TF 5
(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'

YR &5 (slice indices) A R & A FRAE, A WEERS AR HEEE 0, WA S MRS (AR
i - ER B AL 5 7E slice H1:

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

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

'OD'

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

HEREMAGEPAE, MERAGENE S . SR T s(:1] + s[i:] KEFR s

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

i (VA (0 BLRT AT slice S22 AN AEIY 750 48R slice (3R lfﬁ?a%??ﬁﬁZFﬁﬁ, Hor s — A5 ooy 2
B 0t J o 7 ooy 75 iR — i F oo A B e A KT ME », Bl

e T e
[Pl vyl t | h| ol n|
s e R
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

AT A E TR RGMEE 0.6 AU 5 ATHIEUR TARSMEMNIE. | i % j 1) slice & T
%ﬁﬂ]é%?‘ﬂﬂﬁﬁﬁﬁ%mo

%HE:%%ZE’J?%‘HEﬁ'ﬁi, — A slice I REHFRHRIMEZ 2, WRRIMEE LT RERE. G,
word[1:3] MR 2.

Bt B — R KA 3R 5 i e -

>>> 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, HH B 1) 2R 5 | {ELTE slice W @ 25 1A E

>>> word[4:42]
lonl
>>> word[42:]

[}

Python “FH3 ML N 8 - T & immutable, R, B el 3T Hp A 8 R 08 B e A St

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

Q)

3.1. {E Python E{E5tH#ER 13




Python Tutorial, £[F] 3.10.13

(R L —5)

File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

RS B — R TR ARSI S — T

>>> 'J'" + word[1l:]
'Jython'’

>>> word[:2] + 'py'
"Pypy’

B ekt Len () [ E—fE 7 H R -

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

hz%:

textseq “FH & sequence B EI I 2 —, B33 5% B EH I AOHERAE.
string-methods =75 4% JE 2 A AEI A1 1) method (J7%%).

f-strings A &4 38 217 H SO

formatstrings /A5 str. format () FHRMEIAL (string formatting) FJEER .

old-string-formatting £ fR[E] & S8 T /CERICKE, R RE 10 T R AR UL BAE, EZ AR AEA
TR AR

3.1.3 List (5%1)

Python SRR HREEI G A e RPEE, HAMLAREMEIE. &P R2 e i REE b, "TAR - ,?ﬁlj
VLA R (5.2 0%, Bitem), AE/RSE2 . Lis M a AMMEWITE, (LaiE
SEITR A RIF A R

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

e (AR HABE Y sequence BUE) , list W] AR [FIY) - (slice):

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

1

>>> squares[—1]

25

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

ﬁ@ﬁﬁ%f@%ﬁ@ﬁl%~@%ﬁ% list , AL BORMITE. R E LR E M) BE T A st (1) 3(E
F:

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

List 3 S $Z 41354 (concatenation) 5 #4E -

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

RER S immutable, list JEmutable BUF], Bk s# list FEIZE W] GERY) -
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>>> cubes = [1, 8, 27, 65, 125] # something's wrong here
>>> 4 ** 3 # the cube of 4 is 64, not 65!

64

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

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

PRUALAT PAYE list I IRARMABICH, BB append () # i (method) (FEMMAIHE &7 2L Jy k()
)

>>> 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]

AT DAY slice JRE, 1S AEMCES list R/, HE BIE2S—(H list:

>>> letters = ['a', 'b', 'c', 'd', 'e', 'f', 'g'l]
>>> letters

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

>>> # replace some values

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

>>> letters

[ta', 'b', 'c', 'n', 'E', 'f', 'g'l

>>> # now remove them

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

>>> letters

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

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

>>> letters

[]

EER K Len () JRATDAVEFHAE list |

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

WA AR L JE list (77 list 487 Hifth list) , {540

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

>>> x = [a, ]

>>> x

[f'a', 'b', 'c'l, I[1, 2, 3]]
>>> x[0]

[lal’ lbl’ VCI]
>>> x[0][1]
'bl

3.1. {E Python E{E5tH#ER 15
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3.2 YIRIENETHIRI BB

WO, FATAT AN Python ZACpEIEL 2 i 2 SEEefy AR ildn, F™nl RAED 28 (TR i oy 71 -

>>> # Fibonacci series:

. # the sum of two elements defines the next
.. a, b=20, 1

>>> while a < 10:

QoUW NP PO e

print (a)
a, b = b, atb

BT FIA T # 2R

s B ATHB T ZEME: S a B b [FRHSE] TROE 0 B 1o FEfR AR AT BRI P T

— U, TR T AR BGEST (expression) & SEHEETH (evaluate), MRICTHEE/E. AR A h 22
EHRFREF.

while [EfE REEHGAEE (WHEH: a < 10), & HEERIT. 1£ Python FI[E CHEF
R HEB A MEEE (true); FEUR (false). AT DARTFH ., list, F& 5 TP HI BUE]; T4
EBRENFHIEIE, 25075 EIER. A6 7060 F A6 02 0 5 B A b . A A HL e as 1
(comparison operators) I {l1[F] C 555 —REAIFFHE: < (UNR). > (). == (). <= (/id
EN) . >= (RIS PAK 1= CRER).

(EVREl ) 4 8 6y 4 4k A HELE Python v AR B —BEBRIA. EHBASRRToch, IR EER
[Elr—17—BRIAHEA tab sk (IR ) 25 FsRMERAA . B0B L, AR ESErE SO Amitas T (i i
W ERER A 2B SEA A B AR DR, — MO A BUA AL B U, WA
KR 2 I —AT AT ARREATR (FERRE R B A B R TR A B G oA i iz —17) . 7
TR A HE B v (R A HE > S R A — 2L

print () AT EREE S (1) #E. ARACRTERME TREES (RR5LHrsH

SIREAEG]) , A DARIEEIR S B RO AR T A B TR AN A S 98, [EHARIE
HHEmA—M=E, FIRARIRA g emt, Blan:

>>> i1 = 256*256
>>> print ('The value of i is', i)
The value of 1 is 65536

[ 75 | 94 end WT AR ARG S B AN EATAF A B o, B3 DA ) 9 5 A 65 ki o

>>> a, b =0, 1

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

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

16
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RN T fRR IR

B THEIA N4 while, Python HEATEHAAEEEF th MM HIEE, T — R —RRi .

4.1 if PR

B R BOA R 1 7. B!

>>> 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

TERARR T, AAEERAZ LM elif Bk, H else [ELREIREVNER. BT e1if & [elseif | 1y
iR, HARBRWZAHE. — M if ... elif .. elif ... JFHIA A AREBACHAREATE S W switch
B case BRI,

0TSRRI 5[] — {18 (i L 2 o AT O, s A e BB e, AR AT RE & 88 H match BAR
RAH. B2, #E2Emnach kit X,

19
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4.2 for BRiAR

£ Python H1f#Y) for BUAA BN FATE C 5 Pascal st Ji] . AHEUR L REIEMR (iterate) — {45725 ¥
5| (40 Pascal), sifs Tl # E S LB BRI LG (11 C), Python i) for BOAKIEMAEM 751 (list
HFETH) BTR, TR MBS TR . gl (R )

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

FEER AR EEGZEAMER, REERGEZMER. HRAEBRNERT, REAMES
MRS, g — R RS

# Create a sample collection
users = {'Hans': 'active', 'Eléonore': 'inactive', "EAKH': 'active'}

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

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

4.3 range () HER

WARRFRZER—E I W5, BHEE range O BB . B0 AR5 228051 :

>>> for i1 in range(5):
print (1)

S w N e O

K AREOEA S B A U AR range (10) AERGAY 10 (R %E, BN EAEE— A= EE 10
(1 7 S [ERE— {038 H &5 1{H. Rl DA range 76 HAS(E B AAHT L, Sl B e RFAMAZE (HENEA;
ARG [ step) :

>>> list (range (5, 10))
[5, 6, 7, 8, 9]

>>> list (range (0, 10, 3))
[0, 3, 6, 9]

>>> list (range (=10, -100, -30))
[-10, -40, -70]

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

20 Chapter 4. AT MHEEH




Python Tutorial, (F] 3.10.13

>>> 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

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

TEMRZHET, i range () BIERYFRBGER M st (o)) —bk, EEE EEEAZ. 2l—
ATEEM IR REEN I (BT 2R i 750 h B B H B, (BB & FUE R 7510 list, AR 2.

AR Rk (o Eirerable (PTEVRYILE) 5 RIREVEE R 3 2 M hm] DA— B IRCE H 2 Uk i) 3
G WM T for PuAUn2 MILmZemt, 5 —{E ] iterable e XA BIZ sum () :

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

Rrer A AT DB 2 55 £ [n] {df iterable F1{di f iterable (FI5 | #fph X . 764 #H e bhetlith, M esmyL
B 1ist () ROANES.

4.4 B8 break 1 continue FIRKX K else F4)

break BuAX, MR CHEH, #ILASEMNHEER for i while [FIR.

[V b T A — {0 else TA). HEIEH FFTA R iterable  (FE for W) sl EMHR (F£ while
H) H%,.i%@¥’ﬂ@%ﬁ%ﬁ; {HIEIE#; break PRz IER RN ST, JIEF S4B EIRE R/~ T
EAFTE:

>>> 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 Oy U i W N« ¢ o o o« o« « =

(E8h, BREMMAEREE. HEFM: else THEBMN for M, FHE it BiA.)

W else T/ AL R, AHBORSERS i £ BOAEEH, ERATESR oy PR else TA)EEMLL:
try BARHY else THTEEIG #AE G4 (exception) BT, MENEH) else THIZEEH I break ¥
AERFAT. B cry BORIRIBISMN N, 26 5h,

4.4. FIE[HY break 1 continue BRIRRX K else F4) 21
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continue BRI, AVKEN C R, HE 0 EIR BT R HEESR:

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

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

print ("Found an odd number", num)

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

4.5 pass Bk

EaSS% IRAANPATEATEIME . B AR LR — M BOA E AR T E AT B R . B
1]

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

T 8w F AT B B class (HE)) :

>>> class MyEmptyClass:
pass

pass IR FEE-— {8 o 2 s 40 B B T B (08, /R ORISR BT (A T Rl O PR S 2 1 S A
JEUK . pass @ EILGAM:

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

4.6 match BRiR

match PR GBS, DA 2 M ARt (pattern) JEAT HLE, 18 Sp a2 DA—( ok
LA case WIEARFE R, F L, BRI C. Java 5§ JavaScript (DAKFFZ HMGET) H1Y switch Bk,
{H'E B Rust 5§, Haskell %55 5 #P94C VCAC (pattern matching) SEEIFHIT . A 58— DC R o) A e €
AT, e DU (PP RS aErE) A R s b

R, A% = E(E (subject value) HE— 5l £ {H “F1HI{H (literal) #1T HL#gL :

def http_error (status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot”

(T IUgkEE)
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(R L —5)

case _
return "Something's wrong with the internet"

AER R — B TR A _ RAEE A 5 7 (wildeard) B €, HAGE AN EICHRLRIC. WEREA case
VCREE , BN G AT AR i 23 32

PRATRAGEAT | (TE) 2Rt 22 A o (B A A e L — Ao -

case 401 | 403 | 404:
return "Not allowed"

B ] DA R AR I AR E (unpacking assignment),  H. R DA F 2€5H 45 43 9

# point is an (x, y) tuple
match point:
case (0, 0):
print ("Origin™)
case (0, y):
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, y):
print (£"X={x}, Y={y}")
case _
raise ValueError ("Not a point")

i AN AR il 1 S — AR A I, AT DAABE & 2 Hi I i MR A . (U BT
AR IERSES & T I — s, Haz# (EI% (bind) TR H £ (point) —fHEfH. 50U
AR ErER A, T8 S E RS LRI (x, v) = point.

TSRARELH class HCEEMEALARIERE, VRAT DA H 3% class (1924 Fg N _E— M85 #5135, Bl —a @ik
(constructor), {H'& BE[E a8 1 (E 3 4 o -

class Point:
X: int
y: int

def where_is (point):
match point:

case Point (x=0, y=0):
print ("Origin")

case Point (x=0, y=y):
print (£"Y={y}")

case Point (x=x, y=0):
print (f"X={x}")

case Point () :
print ("Somewhere else")

case _
print ("Not a point")

YRa] DA B 22 8 (positional parameter) Bl— L AEEIHEF H B A7 class (40 dataclasses) —2 (i ] .
PR AT DA AE class Ha @ RFk B YE __match_args_, HOEEBA T EEMWFE LS. WRTE
e x7,y”), HIPAUR RRER R S E ) (A A E M v Hss 288 var):

Point
Point
Point
Point

1, wvar)
1, y=var)
x=1, y=var)

y=var, x=1)

A — TR s, R E MBI RAR G HCEN(E (assignment) 22T —REAEMIE, EHom
ATDA T s gl [ (. AL AR (102 LI var) RERE match BROAUIRIE. 27 F

4.6. match PBRiR 23
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A (W foo.bar), EHEAM (LK x= K& y=) 3 class AR (MBI P, W Emm
Point) RIl7Kiz VA BIIE.

BT DME A (nested). BIAN,  WRFATA — [ b K LEEE BT ALY 72 List,  FATR T ARIE bR
PR HEATIL -

match points:
case []:
print ("No points")
case [Point (0, 0)]:
print ("The origin")
case [Point(x, y)]:
print (f"Single point {x}, {y/}")
case [Point (0, yl1), Point (0, y2)]:
print (f"Two on the Y axis at {yl}, y2 ")
case _
print ("Something else")

BT ATEREK A —M 1 £ 7], FBIE] [Py (quard) ). AR ap#ERR, I match GREBEERT
—f case . FEVER, (EMEICE A AED N REAE 2 Hi

match point:
case Point(x, y) if x == y:
print (£"Y=X at {x}")
case Point (x, Vy):
print (f"Not on the diagonal")

AP o i oy At A 1 R (5
o BLYRARILE G ESIL, wple (GCAL) Al list BN HA SE AR RIMEESE, 1L EEER LT AVSRCAE RS
WFs. —EEZRGSL, REMAREIERERE (terator) s FH .

o AL (sequence pattern) 7] 37 3% 4% S i (extended unpacking): [x, y, *rest] H (x, v,
*rest) WVEMBRUATFERME. * BB UE _, A (x, v, *_) SVCEl—0 2/
T3, HAS e g A8 m S DASMRA HAR T

o i, (mapping pattern): {"bandwidth": b, "latency": 1} fEf¢—1 dictionary (i)
[FJHX "bandwidth" J& "latency" WfH. BLFHIBANIE, BIMGGHE (key) Gk 2n ., —fEB 2
**rest IR, WRATHSZEMN . (H **_ QR ZR0M85E, IPCEEARgRT.)

o {ii B S as W] DAEVE T45=, (subpattern):

case (Point(x1l, yl1), Point(x2, y2) as p2): ...

eI AR S R CRAFE p2 (B2 A — {8ty Al B AT AL 7910 o

o KERO ) HE 2 FE AT S (equality) 2K ELER, {H /2 ¥ B9 1 (singleton) True, False £l None
SEHE AR (identity) SR HLHE .

o WA RAGE P 4% 35 0 (named constant) . 35 SURECEZ2 B0 44 R, DAS e g pee () (B e
B

from enum import Enum
class Color (Enum) :

RED = 'red'
GREEN = 'green'
BLUE = 'blue'
color = Color (input ("Enter your choice of 'red', 'blue' or 'green': "))

match color:
case Color.RED:
print ("I see red!")
case Color.GREEN:

Q)
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(R L —5)

print ("Grass is green")
case Color.BLUE:
print ("I'm feeling the blues : (")

BT S SRR ) AR R AR B 51, 43T AR PEP 636, &2 AU AR 2 A 25 1T«

4.7 FFEFHI (function)

FAM T DA — (0 o A A 2 U B AT — i

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

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

B def MMM T & . EZRUAHEZEZ R AN LA ERITRZ HH—h28. AT 147
&, A AR A R ETRZ e s

— {8 B 20— fE B A 2] DA — R R A R SRR R ek S B Se ek, Bl doc-
string, (B docstring 1) 40 i i 2 RIEI A X 45 & (Documentation Strings)Bxy%. ) 42 T B A PAfli
docstring A€ [ B [E)A4: [F]_F ok vl 51 I SO, ok (6 F 25 66 DA . B 1) SXAE JRUAA A P [EVEE S o 76 SR A A
HOA docstring J&EGFE G, FERZE BRI E1H

PR S CIAT IR B 85— (R BT 955K (symbol table) ACf#AF % bR 2T [ 4552 94 (local variable). B AL,
Jir A 7 b 2 E 4 O (L S R B AP — I RIS . AT, 7E5 1 —(RAE BoRy, &S it I AF
SERpIIA I, HARESME s Aok 2, HAR(EI 45552 (global symbol table), scfz(EIfT A [ElE
WA PR, TERRCH, St o e ok oS IR T ARSI (EEA R R (Bl el
WURTE global PRIASPHIESE, BSMNE RN BAE nonlocal BIAXPHIESR).

TE— 1 e B Y (R IR, B Z28E (5180) erliin A 23R BT e . L, 518EA
(1) N EMR AR (call by value) (12 [EWEME ALK IE & —HYIFI) % & (reference), TIASZZYIFHIME) o
& R I Y ET A R R BGRE [EIE U B [ R, FEIF ] £ o =X 2 ST — (3 0 [ A 6 22

R BT, SR ZRIMA RSB ESE. BRXATOEEA —FEAE, BBl
Fi#& H EpR X (user-defined function). #%{H W] PARETE E &G EIRY S804, , il 8 o BT AR VE R U
AR R E e

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

ARAIRR AR HERRE S , ARATREAFE £ib 2, W2 )T (procedure), [HEIEEIEA [l E#(H.
PR b, BIRE— e s B return BOAR, TINE M E R REE. S50 EREE vone (B2
—MAEEA ) . 7EE RS BB A None B, AW AEPHUR. IRATATEH print () REFE:

>>> fib (0)
>>> print (£ib(0))
None

VSR |, ket (call by object reference) FIEVE T AEREI ). TAIE), 5 MEAYSE T SRS , PB4 8 SV
SO PRACH RO FERTECSE (AN A tist EDAORTRE )«

4.7. F#&EHI (function) 25
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AR B — (i bR 2 A 2 s List IS @ E AN, ERARAS:

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

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

BRG] HORHE T LBy Python F5t::

o return AR G — 0k —E . EREH return AAMINI—8E R X VTG | d5oes ) e
None. —fifl B xUEIATH A5 R L & 7] f# None.

e result.append(a) BARIER T —1 list ¥4 result Y method (7 %) . method [ & i
— (AP R, AAHAIE obj.methodname, ot obj EIEMEYM (JRWTE-—ER) , 1M
methodname [EJ3% method (&8, [EIfZYFRBIER E. ARHEE A FA method, A
[F] A4EY method W DAHEA —Hk I 44 #5110 N €rifé Python JRIE. (ARATLAMH class (FHIE)) wFEAC
P {4 BEVR method,  WClass (8[E]) ) #EfilH ) append () method 7EFEAE list Y14 s B & 1E
i list PRI A —EFITER . EBMEGIFEFR result = result + [a], (HEAYCEK.

4.8 FANTHRENTES
S SRR BT 197 [ B (arqument) BCRHRATBERG . 40 SRR AT DAL A O T 2L

4.8.1 FAMSIRIE

(E)— {8 s 21 5 | i o2 R AR ARG . eRsaL AR, W DA HE i SR 5/ (1 5 | OV i % e X
Bilan:

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:
ok = input (prompt)

if ok in ('y', 'ye', 'yes'):
return True
if ok in ('n', 'no', 'nop', 'nope'):

return False
retries = retries - 1
if retries < O:

raise ValueError ('invalid user response')
print (reminder)

5% PR AT DA DA #8787 X plngeny -
o H4BVMEE 8. ask_ok('Do you really want to quit?')
o T —HEEIEM S| #: ask_ok ('OK to overwrite the file?', 2)

o M THITES|I¥: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes or
no!")

BEBIE O T BT i, AIRSIBLURE S e 15 60 & R R E
HRAERAERAERE T, A &R BVE I AHRE, Bred:
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def f(arg=1i):
print (arg)

A 5.

FRES SR HEBUEE Y F, HIan list, dictionary (F°4ft) (2 MEIE Gy,
FEVERFRSR . G, AR e R AT 0 IRF 6 AR AR 5

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

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

A G

[11]
(1, 2]
1, 2, 3]

WA AEAEAR AP 2 B3 P TR AL, MDA s g R X

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

4.8.2 FMBF5IH
PR LT AT M 48 7 41 3, DA kwarg=value HIFEUFM]. SOPKE, DA

def parrot (voltage, state='a stiff', action='voom', type='Norwegian Blue'):

print ("-- This parrot wouldn't", action, end=' ')
print ("if you put", voltage, "volts through it.")
print ("-- Lovely plumage, the", type)

print ("-— It's", state, "!")

{%i‘]@d‘é‘%%l%{(VOltage) =AfEIRET L (state, action, Fltype). eI FIUE—Tr
FOIERY

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

oW I W W W
MW NN R e

{HDAR iy 7 AR AL

parrot ()

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

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

HH W R

unknown keyword argument
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pRCIPIY IS, [ 8875 | B (keyword argument) S0 2LV .5 | B (positional argument) {%1A7 . A7 {30 14 ]
5 | R ZE PE R — M T R s 2 105 | (actor A2 parrot saHYA LTI ) , T bR 8E75 | Y
NP EIAEZ. AW ARELEL |, (parrot (voltage=1000) WAHKL). — 5 HA W 2 UK
{EL, TR A0 AT S R o T sk ey 31

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: function() got multiple values for argument 'a'

W R — S ML **name JEARF, EHEI— dictionary (58, FFL typesmapping), &% A& A
B S BOASM B 751 8. **name APAME *name 28 (F—/MMINHH) AAHM, *name #%
We—filmple, % tuple 8 —BBBUASMI AL ES B (*name AU BIFE **name BT . BIA0, #HA
EFEE PR

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])
BT ARG By -

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

L REE SN

—-— 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

VERL, BT O E B o IR A (R M e 5 — 2

4.8.3 HHhEBE

TEFHRCEE], 5 AR LA Bl B REHD DA BH S8 7 (330E 45 Python e, [E) T A2 nImiME Joskche, RIS 1
Eg%ﬁ%ﬁ@éﬂ%, sk, FEEE AHARRAESR, WSS R0 E, OISRy, &
Fe 19 B R R

pRE ST REANDA AR

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

| Positional or keyword

(R
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(R L —5)

\ - Keyword only
—-— Positional only

/A R BRIERY . SELEATREE BT, RIS e MR AS eR SN 2 BRI BRI (o e B
T ERESET . BT 2 M REE 4 28 (named parameters).

{i E s 55|81 (Positional-or-Keyword Arguments)

AR FGEFRP RGN /R~ Wy, 51T DASR (o7 o B o R A bR 5K

ER{IE 2% (Positional-Only Parameters)
R EEA — LA, HrE s AR EMERIE E . A2 HEEREER, EMWIEFRES, HiE

SR BONRE N B L. IR ES B ATIE / (RHE) Zul. / MR e oy BRI S 2 8
BHAZH. R ERTES /, WFREGEAERAE 2.

/ BT SO DU 15 B S M 58 5 542 MR M 42 F S 8L
ZIR#E5 5|8 (Keyword-Only Arguments)

FHE S MR EME R M 58 F , K2 MO AR 75 | R, e | R SR — (R AR IR M S8 5 2
WAL~

R E B
A A AR e SRR, TR/ M - U

>>> def standard_arg(arg):
print (arg)

>>> def pos_only_arg(arg, /):
print (arg)

>>> def kwd_only_arg(*, argqg):
print (arg)

>>> def combined_example (pos_only, /, standard, *, kwd_only):
print (pos_only, standard, kwd_only)

5 —MHKEF standard_arg RRMBATIOTER, EOE 7K EAEATBRE], 7 DA 7 Bl B i
FEES

>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

5 MK pos_only_arg RAEFRTAE /, HICERRE A E S8

>>> pos_only_arg (1)
1

>>> pos_only_arg(arg=1)
Traceback (most recent call last):

CNgkz:)
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(R L —5)

File "<stdin>", line 1, in <module>
TypeError: pos_only_arg() got some positional-only arguments passed as keyword.
—arguments: 'arg'

AKX kwd_only_args ipRzUE FRiEMH * MR B 75| B

>>> kwd_only_arg(3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: kwd_only_arg() takes 0 positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3

e R R AR — i R A S, i T i =y

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

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

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

>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () got some positional-only arguments passed as keyword.
—arguments: 'pos_only'

Itk , EAE M ERESR, IR **kwds [ name S, RSN E S |[# name [EAE IR/ -

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

W% RS OR T RENE True, WEBRBT 'nane' JKig@METEE—M2 8. Fl:

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

() 7 (EERRAESI%) &, SATPAT . RsUESRE L name HARMLESI ¥, T 'name' Wl DL
B 5 | RO

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

return 'name' in kwds
>>> foo (1, **{'name': 2})
True

[EVAYARIE], ERRAL 2 M 2 AT ATE **kwds A, mIAEIE bR,

30 Chapter 4. AT fEfRE=EH




Python Tutorial, (F] 3.10.13

E1EA
A P ) ) R 8 2 AT DA P 8 R 56

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

[EJHH -

o WURRHERGT A 2 MR, RO EERALE . WS RRE T SRR, AR T
A bR I A HES N, 55 IR ) (O e 2 ORI R B g iy, sE Rl U

s WBWMAWAEE, HUIRER SRR R ) PR, SO RN A BB 3 OB | e (A ey
HORVACKS IR JEEAN F S

o HIRERAE Y (APD, (EFHBERRAE, PAB IR AR S HOs A8 URF 15 B APT (1 B 3
4.8.4 {£E5|81%I3R (Arbitrary Argument Lists)

%, AEEONE H IR, SR RSP R, WA S S5 8. 52T e g e i —
ff tuple H (35 Tuples 52733 (Sequences)) . FEWSEHURAYT |2 fil, W REA M sk 2 E-E 5| 8

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

T, 8L variadic (RIEERY) 51 I BITES MO R BOR i, 8 ERE AT DAL A (50 4 R s 77
REA G HEBHER. HBAE *args 2UREMEMTSEZ TERBET ] 518, BIEMARRE
EIRISE 5 18, MORREFIAEAL B .

>>> def concat (*args, sep="/"):
return sep.join (args)

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

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

4.8.5 FfES|B1FIFR (Unpacking Argument Lists)

W3 | B L A AE 1 Tist 5 tuple (E], ELIE) 738§ 2 — (A1 75 S ARIED 67 15 | By sy, T 250 A 2 10
THEGEEI A . B, @ range (O pRsERAN B start R stop 5180 WI2RIE 265 [ O 243 B,
R SAERF e R, )~ S35 THE5 (M 0E list 5 tuple HHAfFRAHE 2K :

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

[3, 4, 5]

>>> args = [3, 6]

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

[AlbkHs, dictionary (23t) WIDAM ** 8551 [E0E I 6 55 |

>>> 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 !
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4.8.6 Lambda ;@&

lambda BT HREN /NGHES K. lambda a, b: a+b R [ E | #¥ M. Lambda pFal
Al MEA SR s e Ry . FEsEE L, BMRE RaE R R, sk L, et
18 pR X E FRAYEETEBE (syntactic sugar)., SR PR E SR kK, lambda pR=UR] DA S B WIVE I 5] H

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

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

42

>>> f (1)

43

T B lambda SRR T — (K. 53 AN AR Nk R 1 | B

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

>>> pairs

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

4.8.7 [FBA {455 (Documentation Strings)

PATF 2 B A R SBR[ A R i 1

S —ATHb I — BB R I R B O A . ORISR, A EAE B [ b BOA P 40 1 42 A el 2L 1),
P E ﬁg?}gﬁﬂ%ﬁ%ﬂﬁ‘ﬁﬁ H B (Bl 4 R 2 — (e ik ek OB R B ) o S — T ELAR R 71
BB, PAR)SE&TR .

SR AT, 56 —ATEEIZE AT, ERLSE LI SRR R 2 Y. AR AT AT B — B R B
W, TR IR R R AR

Python FIBT# (parser) € 2 Python fP 24T A (A, HIL, BRIREVR]SCORY T HMELE B0 25
AiE. SEIEEREREE DA NS AEFH AT S AT TR B SO R R
CRRE SR —ATRAHE, PRI EVE 3@ o B R i B B | SR MR, LA HEAE 7 SO ELR BT, SR 4%, B
AT ETHBE AR [SRE] MEATIraSER. AEIM B ERgnE R R ERT, (H
FRIMBL T, BT TRET A AR A R . R tab #1142 (EEE/E=HE), BRI 0T
TURE TR E .

N2 2 AT EI R A — A 151 -

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

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

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

No, really, it doesn't do anything.
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4.8.8 FH [/ (Function Annotations)

BB R EM TR (metadata) R, FlA M & € ek U (M AE) (2 i3k i PEP
3107 1 PEP 484),

[E#£ DA dictionary (M) HTEAFMAER Y __annotations_ J@kdr, HAE RN HAD
s SHERNERTNRESHLAMEN—FE 5%, B SE RIS —H IR EREE . b
[EVRERY & 57 s URTES MR def BOAXGEMESETH, H—M —> SCrEZ—MER. T
GIEIRE T 25 |, — RS, DA Il A -

>>> def f (ham: str, eggs: str = 'eggs') —-> str:
print ("Annotations:", f.__annotations__)
print ("Arguments:", ham, eggs)
return ham + ' and ' + eggs

>>> f ('spam')

Annotations: {'ham': <class 'str'>, 'return': <class 'str'>, 'eggs': <class 'str'>}
Arguments: spam eggs

'spam and eggs'

4.9 % =X A (Coding Style)

BEARRI R s % . SEEVAY Python F25X, 2IFREFIR— TR AR X T . KEUEES A REAANRIIEE
Apirny (SEREREBE, Wb Xe), Mg Ltk AR R ATk ARl AL AR ENR R F X
7k i 2 — (A 05, Tl PR IR A i A e 23 A AR B )

EJ74 Python, KZ Wiy HAHERLIE PEP 8 AIRGUHERE: EHATRI MBS HGUME TR HH OER . &M
Python B AR R AL B kS IR 5 D2 R AR B Egh

o 4 kAR, A tab .

4 iR/ paHE (CARFERRSIEIRIE) FORAHE (RS (ER) Z MBI HIr%. Tab G @ik
AL, R E.

o [EF7, SE—FT R 79 5T,
[EVf 7R 6l )/ NBURBS RO B 5 7 (EERE, R n] AZERCRBUR 35 L EHERS ) 2 AR R 5
o MAATr IR A class (BE]), Ker X EBOHR A .
o WERFTA, JEEVER R B 1T
« fEHE .
o EETHIR . EWEEMEM, EAEEREREREN: a = £(1, 2) + g(3, 4).

* Class FlR a2 B BE—80G BB, 4 class A] UpperCamelCase (BplgEXA/NE), s
PR HL method Jf] lowercase_with_underscores (/NEHIEE). kigEfH self YE[E method &5
—H 3|4 FE (B class F1 method, #5471 &, class) .

o ARG RE T R BRI, RE AR A AifS. Python FHBERy UTF-8 s £ £ i@ 1y ASCIL,
T AR AT & R E.

o [FIBRHL, R T R e AR A A T R RCP HLRl, AN SEAE A 44 (1 A ASCIT 5
JC.
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CHAPTER D

EREE

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 (8p51)) B ERAE, BAEZHRIERN . TS TG R list 9 £F) method:

list.append (x)
AF— MR BT E N E] list i R, SFFR allen(a) ] = [x],

list.extend (iterable)

4 iterable (RJEICH) 23 list 2. 2[Fid allen(a):] = iterable,

list.insert (i, x)

A HEAE list FEAEOIE . 55| 8ERE A ERCEMRGIME, FiPAa.insert (0,
x) EIEALE list {7, 1M a.insert (len(a), x) HIMIHL a.append (x) .

list.remove (Xx)

[EJE list H 25— E{EF 7 x foCEE . 77 list P T A Gl % valueError.

list .pop([i])
FoRR List a2 ERIEE , EREEE. GREHREMNE, a.pop () MG list P EREE
EE e, (F i JHEN IR EE RSN, ERREREZE O EWmA T FE5. R
& H7E Python pR B 2% 88 R RIE PR )

list.clear ()

[EIf: list FRTHIEH . BN del al:],

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

] {5 List P — MR B SF 7 x I H 2 RGIME (BRI RT) o # list PRI E, IS

ValueError $3%.

51 % start Rl end (17 FIRAE slice FnikiAllA], 1% 5B/ 00E Wi 85 | R ELE list HAFER T
B HEEENR, BIEERTMER R list BIBREEBAMRIAL, AL start BRIATE .

list.count (x)

[l {5 x 7 List A iy HH B A UK B

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

6 ist PRI EHDT . (FTREHB I BOREF TR B ET, #52% sorted () T4 MIRRE)
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list.reverse ()

st Yist R I H TR IE) Y S AR

list.copy ()
(] {8 BEEE] (shallow copy) fr list. SF[EA al:].

PATR S — R 61 2 7 2 list P17 ik il 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',6 'grape']
>>> fruits.sort ()

>>> fruits

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

'pear’

PRATBEE AR T insert, remove B sort (B MI R T EARA FT BIR BIE -- BEA1& [0 BRAE
None,' XJ&1# i T Python " A nl A8 Bm £ M i et 5]

FOMETTREWR T EE B, AR PTA SRR ARHEF B . B, [None, 'hello', 10] miAHIHE
7, PIERMOAN GBS R LU, 1T None ASBREEH A ZUEI e . A7 Se B EURASHREVG #i e Fetitt 2 ik
ANIEFF, BN, 3+43 < 5+73 iR MR .

5.1.1 §% List {g[F) Stack (i#[F]) {EH

List fy #8107 45 (A5 & A3 il BE AT DA ACEEAE stack (ME(ED) o Stack [El—{R2E5F fef i A TG S5 Fe gl o]
(FHESEH, last-in, first-out™) BLHII RS . PRI DAGE I J7 ¥k append () i — 181 JE H 8 EE Y T
J& o MR T pop O HAARERT A LIS HEE R B E . $40m 5

>>> stack = [3, 4, 5]
>>> stack.append(6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop ()

>>> stack
[3, 4, 5, 6]
>>> stack.pop ()

>>> stack.pop ()

>>> stack
[3, 4]

UMb 7 T DA ] (S48 B AR (), SB MK AL RT method FRHE, B4 d->insert ("a") —>remove ("b") —>sort () ;.
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5.1.2 4% List {E[F] Queue (%) &

FA LT LA list HAE queve ([E5)) (6, RPdRiem ATCRRIEHME (Jeisei, “first-in, first-out”)
WRORLGERE. R, list fESE TR G 7 X R AR 2 . (] append Fl pop A AFIEH i U R
P, M insert Ml pop AAHAFBUL BHuGHTREN (HEHATRAF LIRS —15) .

WEREFAE queve, R collections.deque, HAGEEHT MUY (ETH R W s AFIECH . B4

>>> 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 (H3|{F4&EH)

List comprehension ( #3815 A8 58 ) AR T DA i 3R J5 3 A 722 Listo e A% B ) e S A— (1 7 1) B¢ iterable
(PTEWCIPE) , A — R O R A S ARLE S Y 4 R R AR tist, sUR A —@ T)rs), Hig—
A TCER B9 2 — AR 1Rl

RO, Bz ald M [FJ5 listd:

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

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

HEESAE (RER) —mEs <, HERRSTREIRLE. RO UEREA:F 75 5 m A
JRATA side effects (FIFEH]) :

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

i B AR S Y -

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

T B R 5

—{# list comprehension FALAL, E7E—¥ HHEHEE], A expression (GEH ). —ff for Fh).
BB M LM for 8 1f FA). SR MHn list, FIEZERER for Ml if FAIFEET, ¥l
TEE R RAE &S S . BN, 55 W list comprehension 414 T Wi{W list FP4% AHEIR JCZ

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

T E LA A -

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

(T IHED
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(e )

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

TER for A1 i £ 5T W BARA BN IE T 2 AHIF Y .
A2 expression s —1 tuple (BIAN_ETE BT HE (x, v) ), EMHMN EFER:

>>> 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 is raised
>>> [x, x**2 for x in range (6)]
File "<stdin>", line 1
[x, x**2 for x in range(6)]
SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
(1, 2, 3, 4, 5, 6, 7, 8, 9]

List comprehensions 7] DA 45 [F)3 1) expression Fl 5L R AT R -

>>> from math import pi
>>> [str(round(pi, 1)) for i in range(l, 6)]
[*z.1', '3.14', '3.142', '3.1416', '3.14159"']

5.1.4 H}XAY List Comprehensions

1 list comprehesion B TERY expression 1] DA AT FEZ A expression, 4% -5 —1/ list comprehension,
F GV Fon 3x4 FER#G], M list (257 3 (MR AEE 4 /) list

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

A" Tist comprehesion i 646 B 750157 e -

>>> [[row[i] for row in matrix] for i in range(4)]
rry, 5, 91, 12, e, 101, 3, 7, 111, (4, 8, 12]]

AR b — i SR, LR list comprehension EKIRAZ IR for FRECHORME, BrAE 6113k
SFHA:
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>>> transposed = []
>>> for i in range(4):
transposed.append([row[i] for row in matrix])

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

111 B AE — B ) -

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

>>> transposed
tts, s, 91, (2, 6, 101, (3, 7, 111, [4, 8, 12]]

TEEESE A b, FRME A B pR =X (built-in functions) T A & [FV4E ) i AR s il koA =X . 8 35 )+
Ho, B zip O UG ER A ROE:

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

BB Z A, 52| %8 & (Unpacking Argument Lists)

5.2 del BRiAR

A 7T AR R 5 A2 (EAREIRR list F9IEE - del BIASL, & pop () method [l —{E{E A
6], del BUAZTT A ACEIR Tist vy Fr Bral 8 i 2 el list (FRAM.Z Bi#s i F5 IR —(H 2311 list 4348 [ER
T B SEGE ) o il -

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

L]

del L A] A ARIEb e i 5 8

>>> del a

Elfg2 1%, ¥ a 2 WS meh R (20— X HRIRE e 20l ) « TS5 1 A 2 0 2 B i
del fyHAth .
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5.3 Tuples F1/F%1 (Sequences)

A 2 list A1 Hp (string) A #F2 L REMFEE, 1R2K5#4F (indexing) LA KA 7 #:4 (slicing) . A2
F 3 ERDREL P M B T (752 7% typesseq). H1f Python EFFE S PR, RACT AEE & A L
MRy P IR . BEE BN T — AR I R mple,

— 1 tuple 5 by (R PR IS BE I R AL, i -

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

.u=1%t, (1, 2, 3, 4, 5)
>>> U
((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:

.ovo= ([1, 2, 31, [3, 2, 11)
>>> v
(ry, 2z, 31, (3, 2, 1])

WMEFRMER R, B wple 4802 AFEIR M, WILERA) tuple A BERE IEAERY) H 3% (interpret); i
T AR ARG SR A B B SCE AR, BESRTE SRR AR B e b B R (Bt tuple j2—
Tﬁlﬁﬁj)ilﬁ@fii%:ﬁ%*%ﬁﬁ) o IR VLS tuple W (EDE H R AT, (LT DA S A8y (2
4 list) ) tuple.

i #% tuple Al list e AARKEALL, (EL2 A" % FIAE A IR A IS [EJ SR /) H ) o tuple J&immuiable (8] %
1), AR GRS, ET4EHIFM# (unpacking) (FE2 %A% EL) 35 (indexing) FAFHL
(BEAEMH namedtuples WREERS H B (attribute) 5RAFHL) o List f@mutable (RI5E(Y)), HITE@H
S AV L AT 3 ph [ 4R Tist AAFHL

— AR ER R, B AIE S 0 A= L HIEH 1) wple: Fhvk L@ LM LEm B k. 20
tuple 5 i — 23R 9EACH S —EIHH (1Y tuple K& —EE N E—EIZBEACRIEE O 3E 98 —E B
—MEHEAERAER). B, HEaE. fl:

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

BoAst = 12345, 54321, 'hello!' 21 mple packing IFil1-: 12345, 54321 fl 'hello!"
— BRI tple [l S #fEH AT RA:

>>> x, y, z = t

iE A 2 F AT F SRR (sequence unpacking) , WIS FITEAE AT AR 9 B TH o JPHIFIREOR SF5R
JE I S B R SR S A B P P I OCR BRI . YRR, ZEASIRM A 2 wple packing 1/¥-51
PG A -
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5.4 4 (Sets)

Python #0408 T — MBI ser (4EA) MIERHEEL. —Mf set @My HEFEERITE. FEAMGEH
LS T BRI BR EECR . Set Y SORIAE . AcMk . M E R AFHURER

KIEHREL set () RAERTT DA AR AN set, R ZAIE MW set, RUEMH set () MAZ {1}
&35 Al @M 231 dictionary, —REFRAMIEAE T —Hi il i &R .

i (i 5 L Fr) 3 -

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>>

a = set ('abracadabra')
>>> b = set('alacazam')
>>> 3 # unique letters in a
{'a r 'b! l¢] da'}
>>> a - b # letters in a but not in b
{'r', 'd', 'b'}
>>> a | b # letters in a or b or both
{Va', Vc', ’rV, ’dV, lb’, lm’, 'Z', lll}
>>> a & b # letters in both a and b
_{'al lcl}
>>> g ~ b # letters in a or b but not both

Fllist comprehensions $8{bl, W4 set comprehensions (A 4FAIER):

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
{Vrl, le}

5.5 =8 (Dictionary)

N 1 ) Python [FIg & RHAL(E dictionary (752% typesmapping) . Dictionary 45 Wi FEE] [ B T
8 | (associative memories) ¥ [ BHIH[H% | (associative arrays), AN 751 & Hhy — 18 & [ [E)1) B 1 %
5], dictionary y& 14 (key) RHERT], SV PSRN RTS8 (KRR, FERAIBEEA T DA VEdE . Tuple th
AT PAEAESE, anS A RS A SR #E el tuple; A —{W tuple FLER Sk M EEHL S AR MV WY, E
N REE G . VREEVE AT A list 5 16 list AT PAKE FH & 5[ 45Uk (index assignment), ] 5k (slice
assignment) 5 214 append () Fl extend () % method H{1&EK .

HB% dictionary fie i (177 FOR L B AESE — AL 1A (key: value pair) [ set, HrH#A7E[R]—{H dictionary
W — I o — B RAF BT AT A 25 AY dictionary: {3 3 bR 0 B A SR 3 B R
FEGEH AT AL 7 M ) A ) . 0 ) Bt S R A

Dictionary =% f1ty # E [E3E ey 92 2 fif A7 — 18 (L [E) L T80 ey s R (. R mT AR dle ) SRIEIBR G
o WERBAC R BT, %R I E G 3 T AR S 6 1 A
¥f dictionary fi ] 1ist (d) @158 —M@W ST A MR list, HHZIEFERRARRIEY . (FE%
o7, W sorted (d) BRI . WPRASHERE —Hi 2 & C AR b, AT BET in.

& W5 F—11 dictionary ) fit] B & {31 :

5.4. &4 (Sets) 41
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>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

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

4098

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

{'"jack': 4098, 'guido': 4127, 'irv': 4127}
>>> list (tel)

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () AT ECHEGEIE— 3 P51 A EE dictionary:

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

IAb, dict comprehensions 8, 7] DAIZ 18 AT 72 i B Ad 38 52 2 S A ¢ dictionary ¢

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

W B TR R BT B 5 | 8 (keyword arguments) A7 IRF @ (ViR -

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

5.6 [F/E#I5

¥} dictionary fEEIREIRE , 4 DA H S IERGE T DARE R BT items () method 2C[] RS IS

>>> 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, (EZRT) S HEEE T AR enumerate () pURIREHS :

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

0 tic

1 tac

2 toe

A A DA_E R PRI, AT AR ARG O SR zip () iR

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

QS
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(R L —5)

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.

T FPIE R ERE, EeR I IEm RS, HEHMA reversed () M

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

= w 0 J w0 -

BN E)FIIEHT , (] sorted () RsCEE B — B ASHEF @AY list | (EAEr s A Y 751

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

EFESHH set () WTEBREEDCE. BFEHHH sorted () Sk set (), HIEZ¥&BHTFRIEEE
TR K EIRE 4 ik

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

orange
pear

A7 RF A AR DAL Ao s ) — {1 list, (ELR, SE AN (EB Y list € S B .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]

5.6. [FIE#KIS 43
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5.7 E®E AT #R{&4¥ (Condition)

(EAE while FI i £ BOAKAYGECE AT A SAEATER T, A HA HEGEST T (comparisons) .

HBGER T in Ml not in MRMERA, EAGRPRE—MERGHE (SAFEE) . BHT is f
not is WEHIHYIF2AEEAeHREYIE. B HOs s 1 i 48 5 A ] ARG B E R T

HBGEFE W DA A . B, a < b == c Pt a ZE/NR b Ml b ZHAER c.

FHE BT PASE S MGE SR T and fl or, H—{H lLBGEE MR (ST HADAAEE ) mTeAn
not M. iE LeIEE T AR L LB R A%, Ho, not MBS R, or MEEERAL,
Hit A and not B or CZ[[J® (A and (not B)) or C. —UNAH, FE5ERT DA ARFE AT (] A0 5
HIALA

HMIER T and Fl or WBARENE 3 (short-circuir) ST G HG B /2 BAEA ST, B4 AL B
RFRNAEAGEE. pln, #aflcEEMEBEMR, A and B and CEREANGHITE C. HERLS
SR — AR AE T AR TARELIRY , AR i1 Il A E e 4 R (A 5 B

{1 L B A A AR S S S R R IR AR — (S O T ARG . B

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

>>> non_null

'Trondheim’

V£, Python 8 C 3R HA—HE, MEEFAEMEATIRIRL NI ELER T =, BEHRMGES 77 C
A N R — AR AT == e ERATmA =,

5.8 FIIFIEMBELRRB ZLLE

Fe 3\ 1 5l DASE A AA R BT A W P b e . T P il 11 521 3 X (lexicographical) NB)Y: ¥ 4G
PR E R ETI IR, e AR, R e R AR, AR —IH, DA, B8 H
JF5E A 5 . ARG A LB W JECAS B SO AH ] P 518, SR X e R (E g A 7. n2R
WA 20 BT A B T8 A2, B e i e 5 i R R A 5 1 o SR i — (20 2 25— T4, Bl
RIS 51 [ /N PP 9] o < B A i St I B 1 Unicode (A0 (code point) A ASHESF AIE) T T
PATR & LA R P A 2 A U

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

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

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

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

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

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

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

R, A < B> ARICBOR RSP P2 AR, FORYI A 5 10 LB k. B, IR AR
(AR AR E MR E, FTRA 0 4678 0.0, 545, GHHIE MG GBI —H TypeError £
A 2R — AL AR -
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=43 (Module)

WAL Python BLREARBEFHZ VUG, 2] (WekUEEE ) M Esem e k. Hit, HEm—Lu
PR RS IRE , AR iR I A AOME AT 2 A s B, [DH R RACE T . e —
TAELA (scripr). HEZARREGBESER , (R0 R G AR T 40 BB AR 58, WS LUl 4 . AT e

AR m e A AR S i X, (B B s 2 5 e 56 8 i A 8 & R,

[E7 S 9%iE &, Python f—MEJ ikl UM EFOR AR T, EEEBBA T ERS TN EM. &
TEAR SEABIEIR 4 (module); B H ) TE 1T VAR import B FAUBEAL Y, BUR Y import 3 £ (main) KA (15
BRIEEAATHIEA, AR EEBECT, Fr s sk a) .

AL F L 7 Python JESERIRERINAE S, MBS REATM L oy, 7ERBAT, BN ARE (FFE
TFH) GRS name_ BUE. BN, HEE B SCT MRS GRHCP Al —E AL £ibo. py
g%, BT

# Fibonacci numbers module

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

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

BAEHEA Python BRI AT 454 import J& A4 :

>>> import fibo

EEA G fibo drE it ok X2 B B A Bl Wnamespace o (REE SLPython 1F i1 3%, (Scope) #ér
4%l (Namespace)); EREMA £ibo KIBHIATE. (M IBALS G, T AFFIRRR

>>> fibo.fib (1000)
0112358 13 21 34 55 89 144 233 377 610 987

QS
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(R L —5)

>>> fibo.fib2 (100)

(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]
>>> fibo._ name_

'fibo'

UR BT IR G AP AR R 2, T DA HA G 28 e 0

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

1 BEANT R

BT AL AT BRSO DA SR A e 5. E e BOAURMEEBH I L, EM R GE% — k9
import K A4 € AT, (AR EARAT, tEaHiTer).

FHRBALESE © B SR FAAE M 4% 25 [ (namespace), AR ()5 310 R 2 G HE s ASLAR I LA 440 555 2 5 I 4 Bk
S . B, SRR VRS T DARERRSAR v o ) A e, TR O RSl 3 1) A el st o AR R
SN A REETZS . T, ANSRARENE H S AEMUE), ARAT AR E (0 2R B ekl DARIS |
R —EA &Y, modname.itemname,

FE—EBLE AT LA import HABBIE . FEBTATHY import b ﬁtﬁﬁiﬁﬁﬁﬂ (ftiE K E, Atz —Ek)
(W BB RG], (EEEAER . acE e i (RTEAEATER 3 CE class H1) , 4% import F45
AL BRIBEI A 2 A 44 2 R

import BRIRIH 7 — MBI R, I DAEEEIG A MIE AR import AURAH , E4% import 2 JFARAL ) 44 25
. fildn:

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

1 import 2 AR AR WO, HE S ok X 1 B R AL & R EIR &9t s | ALE IS a4 = (L,
RBIRE) £ibo RYIETE) .

TR EIE L, ATRA import LA E FEr) BT A 44 R

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

S A5 7 import BLAL ATIO 48, T TRORURIE) (L) BSR4, K SWISENF, Python Rt
ARG R, MEEERREPSIA T AR H T, IR A T3 Gty
g

AER, M E FEA R B R import * BUMGE, PRI R0 @ 5 ST SR 2R A AR .
HFF R M EAAE BB T E T IR, R ] PARRSZ 1

WERBA A AR I M B as, JIl as ZARAY 44 M ELEAI ML import AALAREAE—E

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

i f import J7 XAl import fibo TUEL ER—HREY, ME—2EERBIERM £ib fUAKHL.
FEEH £rom It DA [ BRFA 7 SRR BL ZCR ¢
DR L, BAERUUR BT 00 TRROAS FERUTHUALRE R SR, e B A R S 4 2
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>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

iE): AR N, A B AL A B B A session WU Er g import — K. UL, A0SR A B TR
4, IJJAVEEIE%%% B, AR R AR B AR IR AAEAL, DA importlib.

reload (). ffllll: import importlib; importlib.reload(modulename).

6.1.1 IEEHE EEDARBIT

o DA R [E)%5 5847 Python A I -

’python fibo.py <arguments>

UnlFI A import $54-, BTG RHAT, H _name_ BEE "_main__". j
TERTAL R A RS I PA T R -

i
2l
=
S
[
=

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

@JxTUxH%T%%?{’EIIZMEHHT"HM’E‘%K import (AL, HIETRIT (parse) fiy -1 i RE T - @ e il
e 3] SR, A EgRfTr

$ python fibo.py 50
0112 358 13 21 34

SR B 24 import (1, JI % BORE U AN S BpA T :

>>> import fibo
>>>

a_lﬁﬁ) 2 M ARESE SR B (A s R E 1 AT IIRCE PRy, AEIA R 84T
|

o

6.1.2 {RIEMBFIEE

Import —ff 4 [E] spam MBLALIRE, B TR S AAZLBOEREE. BAY MBI sys.
builtin_module_names % H. WIRIAFH], BHAHREMEEY sys.path P ERIAFRZ +,
B —AE spam.py IR, sys.path {EELAE PRI TR L -

o S AEAFAER GRS (ARG ERE RN, AR R ).
e PYTHONPATH (—H#EBF shell 8% PATH [EEAHR BRI A ARG )
o BLZZHERIBHTEEE (GRIERI & site-packages BRI, ERH site HIALFTER).,

filE): TESCRAFIRIESS (symlink) fUERE RS, M ALAK) Fre Eop IR eI BEAT BRI AS 2 R A a5
. EFZ, WaRFRmAT i ekl e EIEA R E BT R A

bz 4%, Python FesUAI MBI sys . pathe AT HEIAR Y BT7E BB e @ 7E 18 SRR A B ER, 7EARIE
PRI AL 2 1. B AR BRI P EIA GBI, A2 R 2 ORI AR R A AR AL B
A EEBeE B E, SHER M. W2 R a DR E 2 .
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6.1.3 [#:E | Python {Ex

(BT i e ABLAL A B, Python 14 45 (AR AL Y A s AR B 774 __pycache_ &R, Em4E
moduuLe . version. pyc. IE] version S5 AN 4455 1144 WIS 45 Python HO A
5. 4N, #F CPython 3.3 41, spam.py [ 4 22 i A 9 & #¢£F) __pycache_ /spam.cpython-33.pyc,
WA 24 T R AT DAGEE SIE [ S [R) AR B S s AR AEL R Python AN [ B[] IRE LA
Python M8 JF IR S ARG O H I, A e A & Sl M FR ZEE fr dhiis . B — e B EmiEt.
FiAN, G E AL AT G, BN F 2R RS VESE R 2 B o] DA 1) — R XL
Python 7E W5 [E] N AR R (cache). BT, ‘B4R B0 4 i ELAS AT ELIEAE i & F A R AL G 45
o B, WREGE A, AONEaa P, SR ARIARAL ((E4E) AOETH, SR mABal |
o E R gk e, B R REA R4
MR R
* WDAFE Python #§4 I fff FHl B B 2 #( (switch) -0 5§ —00 AK[EVNE Ss il ) K. BIBIZ 8 -0
% assert (Br=) A=, 1M —00 |6 EHEI: assert AR AN __doc_ FH . At G e ] feik A
i FRE LEEIAE, R A R A A CAEMUTEIRE, A EME A b2 8. e84k ] B4la opt-
R, HAFEs/N. RAH AT R uos @b ROER .
o FHL .pyc MEERE, XA THEEEAN G I oy RN, M B S B
o 154 compileall A]PAEIERIAE H ) iir A A4 A 7 pyc 45
- WL, DEERERE, WS %PEP 3147,

6.2 R4

Python P4y 7 — B EERAL L, REMRYN4RTESS — 13X, FEE [Python iisUE2% FE (HREE [ o8
A2 HTE]). A2 dagar hEEr; erme—r8 B Reh & 2% O ERRE ) E RS DAL,
HAMZETREHER, SRR GEARE (FIInARGIFN) . &SRR LA — ARSI,
EMRERIRE -G, fili: winreg BALEML Windows (. EAERIEALR sys, EWEEER
fiil Python F{#ds. 8% sys.psl Ml sys.ps2 HIIACGER T, KR TFICH7H:

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

>>> sys.ps2
Al Al

>>> sys.psl = 'C> '
C> print ('Yuck!")
Yuck!

C>

HUE Hidn e HEIRCRE, 7 e s i s .
B sys.path B — 75 list, BEE HEM B S, By iAEEE % 8 PYTHONPATH
R TE RS AR, B2 % PYTHONPATH Kt E R, EEETHREFRE. /RnT DA EMERY list B4k

CTTe

>>> import sys
>>> gys.path.append('/ufs/guido/lib/python")
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6.3 dir() BX

ElE R dir () AR BAE R FTA 2. B W — R 2R 7 list:

>>> import fibo, sys

>>> dir (fibo)

['__name__ ', 'fib', 'fib2']
>>> dir (sys)

['"__Dbreakpointhook__"', '__displayhook__"', '__doc__', '__excepthook__"',
'__interactivehook__ ', '__loader__', '__name__ ', '__package__', '__spec__',
' stderr__ ', '__stdin__ ', '_ _stdout__', '_ unraisablehook__ ',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
' _getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',

'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_tracing',
'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount', 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',
'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',
'set_asyncgen_hooks', 'set_coroutine_origin_tracking_depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'version', 'version_info',
'warnoptions']

EE 45180, dir O S HETE €54

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

AEE, ESIMPrA B AAG: a. B. RiasE.
dir () AEF)BEERAFE B S, GRAREZIIL e, M0 FERER builtins [

>>> import builtins

>>> dir (builtins)

["ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__"',

(FOAkED)
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(R L —5)

'__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']

6.4 E{4 (Package)

B TR TR 2 R 418K Python Biflldr g =S IR k. BN, BUHAHE A B RREM A
A E) B TR, IE QARG S, R IRASTAH I A AN TG O LA AR ) S ol e A B ), B0
PR A R (T, R () NumPy 5 Pillow) FOFEZMAZE S DA CHIO BT A .

B IR A Rt — M Al e — PR P VR 3 M &l il S (T & 0F)) . IEE R S A W2 AR R 1A%
X CEF VAT MBI A Kk, fln: .wav, .aiff, .au), Kk, BT RFEEEKRZ BT,
VR T B At R B RGBS A . [T 202 U5 BRI FF 2 A RS (B, &R
B HmmE, B EARTIRE. Al A TSR0, R — RS L SRR T IE A
PATRRARBIE AT BRI 2 (ARSI AR R A 07 (3R ) -

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

Import £{4;, Python €137 sys.path [EWHE, SHRE4AMWTHE.

WREA __init_.py SCIEAELL Python 41351 SCIF R B S 24 ME AR AL B, 5wl PAR)T 1F B il
JAZFRE B M0 string TEIC R P GRS 2 BUTE BRI A P 0 A 8o . TR AT SR S DL
__init__.py AJRAUR A3, (HERR A TR MBS a1l ARR, XRHTE)S
THI AR A

BRI AT AR+ import EERAL, 140

import sound.effects.echo
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B T FA4] sound.effects.echo. 5K EMENES:

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

73— import T A2

’from sound.effects import echo

T B A — BT AR TR echo, [EHAMEHISE AT AN, I RELAIN R 53U -

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

W AL 2 4 import FIT SR 1) o =X mk s g

’from sound.effects.echo import echofilter

[, EHEEA THAL echo, HERMK echofilter () AT PAB M :

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

AR, i from package import itemlf, item WDUREMFH TR (BTEM), WAILARE
e S 2R, B2, class (BHE) S8 8. import BUAR LI E M A A & 33 item;;
WARE, Aerfare b, EEEA. MR RRAE item, HI €718 InportError 4,

ML, ] import item.subitem.subsubitem #EVER:, G THRE—HZIN, H—IHHUERE
s Fefg—IEW] DU EEM, EARER —IH T E R class. pRCEEE B

6.4.1 #EHd import *

WHNHER T from sound.effects import * I, @#/EfHEGr? MAREET, HMT0aeam B
Mg REERS, SWEPAERN TR, Tl import. EEALBBRMEFRN, H import 1
BRI AE AT RE & A A LB RIE S LEREE I A e MR import TSRNG4 & kAL

ME— R B EEEE R MM RG] import BRIAX M A A NIEG: WRENH
_ init_ .py BERXEHEHR —MAE __all_ [#list, #i8F] from package import * [HIEHE, B
S 2 EYY import [BHA R . B ECFBIRAKE, BER W HATEE 27 BRI list, QIEREAE
HREEA NG/ AR import *, At W] AE G EE A IR & M list. 22BI2K[E], sound/effects/
__init_ .py BRSNS

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

BHHE, from sound.effects import * & import sound.effects £/, B=IIEIRZT
AL

N a1l [FIE#ESE, from sound.effects import * fIAR[FIR €I sound.effects &
b T FAHAR import EIERIN M4 S M B R sound. effects BG4 import (1] g €T
__init__.py FHWILHAREAS), 4% import B TR E R EIAM. BOUE _init_ .py ¥FE
(%gjﬁaaﬁjﬁé\lﬂ@?ﬁféﬂ) AR 2R EWAREEMZ I8 import BRI HMERA B4 .
iHA AR -

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

HWHI, E from. . .import BAXEEHITR:, echo Fl surround FLAHKE import jiE Fl Y Ay 44 25
HEE 27 sound. effects BFHEERA. (8 _all  HAHeEHRrs, SHALAER.)

BESR, AU B EED, AR import * IRf, REBUH U e AR AU A FE, BAEER
PAE (production) AREAA HOE SR BIAREE A K 2HE

FofE, il from package import specific_submodule NEAE(THE! HE L, EHMEH
¥, BRAE import FAR AR 75 B M B TRA A H A ZS 2R AR A TR 44
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6.4.2 E#I5IH

HEENSHEZM T EMNAER (RGP sound B4:), WPAMEH [E# (absolute) import |,
S HE AP T4 . B, B9 sound. filters.vocoder B F (i ] sound.effects H11
echo #E4HI:, WPAM] from sound.effects import echo,

PATATPAA] from module import name [ import AT, 4% [AH% (relative) import], = £% import
i A 98 8 A 5 import HR A E RIEAFITEEM:. Bil4n, 7E surround BT, JRATDAfIA -

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

FEVERE, A import [{E M DA H RTOBALA IR . I REAM A A iGERE "__main__", JTPA
QSR — A BTAL Y BT AF Python i FIARA ) AL, & K& (8 [E)# import.

6.4.3 ZHIIRMEH

B SR—RREYE __path__. BAEMIRMER M list, W3 EMFm __init . py HEIE
W HES A, IR IR R LEE (AR R R N IS BT 2 1. B A T DARIE B, (FLE A 5 2l
A BRI BRI T B

HESRE R (N R BHR 2, (HE T IS B P B g

I3
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i N\ K

AWy T ABURRECR s L DR T ARAEIS s L, B0 S AR S AR B . 3
o e AN [ ) 7 2K

71 FEENEHEN

H A [E] - B M 48 5 Wi R B (A 2 38 L X RAR (expression statements) 8 print () K. (58 =)
Vo AEEYTR weite O 5K AHEEIDAEER ML sys. stdout KL%EEEI’J REATIY B 2
2 3 e bR = U EDHA . )

T A/ R Sy A U T M, AN 2D B DA AR R BRI . PATE A2 A A Ak Y
o
. %ﬁ@iﬂﬂ 1 XALF B K (formatted string literals), T5AE 75 BRARHTAS | SESGE 8 =05 9581 M_L £ 5
o WA LATEB M TP { 81} 3k Python (BRI, 5| H s Sial HAth - 1fi{E (literal values).

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

'Results of the 2016 Referendum'

* FHY str. format () method FRE WL P EIRNE, IREZFTLAM ( M} BRI B A
Hul g Prefliis g <, (BRI HIRIERAR AL Eal.

>>> yes_votes = 42_572_654

>>> no_votes = 43 132 495

>>> percentage = yes_votes / (yes_votes + no_votes)

>>> ! YES votes '.format (yes_votes, percentage)
' 42572654 YES votes 49.67%'

o Ff%, MR DAE O FEH YA (slicing) FTHE 4% (concatenation) #:4E, SE BUITA W75 &R, EAT
fARBEARBR I HEU 2. PR BUEE —2 method, BEPAKAERIMH BRI 75, ELEEHRAH.

WERRA T EEERE A i, HA PRI BUR B MOAE TR EE, WA repr O B0 str () saCIEATAT (LT
EEF .

str () BRI R RE AL SINFORE, 1 repr () B9H R REA B TR FR k. (i
%lﬁéxﬁzéﬁ i, WM syntaxError). ﬁn%%ﬁﬁlﬁk*ﬁ%*ﬁéﬁ%miﬁﬁ str () [l {eE
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repr () MIFMME. AFRFZHME, QRECF, o list [ dictionary ZE45 A, 4 1 3& MR ok 2 A A il 1) 22
I TR, HIERRE], A WA 2R .

—Lu -

>>> s = 'Hello, world.'
>>> str(s)
'Hello, world.'
>>> repr(s)
"'Hello, world.'"
>>> str(1/7)
'0.14285714285714285"
>>> x = 10 * 3.25
>>> y = 200 * 200
>>> s = 'The value of x is ' + repr(x) +
>>> 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'))"

, and y is ' + repr(y) + '...'

string B HE—M Template class (GHE), 20T IHEERETHR D Mk, ZOrEm sx
[EM4F5%, [EIRA dictionary PEIEA TR, (E SR I fa il IR D

7.1.1 BRI ILAE (Formatted String Literals)
FERAER T SO (RRE -8, BREFRMANE £ K F, EERAHHE {expression},
AR AFEFHRE A Python 8 X AG(E .

W AT (format specifier) RESEHRHEN), AS7EMUSR I, WIAITAFRS TR AL T, DA R0
3 pi 4 AN =

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

FE " BREGE— R, WTDARE s AL DR T, WO — R

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

print (f'{name:10} ==> {phone:10d}")
Sjoerd ==> 4127
Jack ==> 4098
Dcab ==> 7678

B S AATE AT AERS ST EE . "t B ascii (), "Is' ®EM str (), "l
HEM repr():

>>> animals = 'eels'

>>> print (f'My hovercraft is full of {animals/.'")
My hovercraft is full of eels.

>>> print (f'My hovercraft is full of {animals/r}.")
My hovercraft is full of 'eels'.

- AT A — ST M RT3 T . — (A 0E. IS SOR (] (evaluate) 2 19%
L
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>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

>>> print (f'Debugging {bugs count area=/")

Debugging bugs='roaches' count=13 area='living room'

H2 R = [EIWIRF A A 7 H SCPFEE ST (self-documenting expressions) . #5582 %5 i@ LeAf b 7 e
ORI, 5L formatspec 2515 F .

7.1.2 5K format() method

str.format () method [ A FHYELNR

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

KAFE B AER T T (REROL) SR REELES str. format () method M. KARIR Y
WP FIRZY AR BLES: str. format () method FFTTERI AL .

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

eggs and spam

WRAE str. format () method HH I B S5 |8, W DAREH 51 82 B 2251 & MEE.

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

(BSOS | o DMER AL

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

IR — ﬁIT ,u\ﬁiﬂﬂﬁﬁi%fﬁk%% Pt 1 7 2R 4 R AN 24 LB 2RSS . BT AR T
PAIZ B 0 70 (dict), [EVHJ5HE5% ' 11" T8 (key) HCEAASE L

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

JA** FF5E, 48 table LIRS MORELE, BA AR

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

BE X vars () HAEMR, S R E M. 2ok 0T A Il — (860 3 BT A [ duf 5 Y

dictionary.,

Blan, RS E A — AL HES B AR, ) R O Py BT

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

print (' '.format (x, x*x, X*X*x))
1 1
2 4 8

Q)
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(s E—F)
39 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

BB str. format () MEATFHARIALHYSEHMEL , 557 formatstrings.

71.3 FEHEILFEH
T I LA B 2 e S [ R F 7 RSz T R

>>> for x in range (1, 11):
print (repr(x) .rjust (2), repr(x*x).rjust(3), end=" ")
# Note use of 'end' on previous line
print (repr (x*x*x) .rjust (4))

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

(iR, MM print () FRAEZ BIIMA— (R 2SR B AR AT R I A Z54% < )

FHYFER) str.rjust () method 7 i 7E 70 I A 25 4%, (53 DAAG 2 1R RO T3 R . MDY
method 84 str.ljust () fl str.center (). 52 method A8 AMEAEIZ, HFEME—FFHFE,
WA FRRE, EMAGEEFES, M NUE M b e, KSR e FaL M sk, B
TR S B, IR E g RN E . (WIRARE AR E S, RO AR
x.1just (n) [:n] BRI ER.)

5y —7# method /& str.z£i11 (), NFES(EFHRMABEME, AAERREILLEAYE:

>>> '12'.z£fi11(5)

'00012"

>>> '-3.14'.z£fi11(7)
'-003.14"

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

7.1.4 A FBRIETZE

% #5 ¥ (modulo, #idf) WAl AT ERARfL. 7E 'string' % values ', string FHTAR & &
Wi values BB ZMTCHR T B BRI T H3 36 {H (string interpolation)., {41

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

L % EE /L old-string-formatting /)M o
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7.2 BRIEX

open () [0l {H—1 file object, il & F s 5 F B4 T A1 (07 25 | SEORN — {18 B 7 5| U2 open (filename,

mode, encoding=None)

’>>> f = open('workfile', 'w', encoding="utf-8")

M5 | Mo — SRR AR TR W5 H0e s — TR, WS TR S 7 2 A
JC. mode [F) 'r' W, FIRVAMERBAPIERES: B 'w' bk, FORDAMEREBEERSE (EFEENF 4
WEGYIRE); B rar K, PAMPIERTIH O BERES, S0 AR ERE 8 BP0 A S =1
iR, "o+ W DARAERE ZERETREERE A . mode 5| BUZSRIRIER), AR e ERE "o

W, REZEDA text mode BAE], FED, FERSZRH I AT, DA E S5 X encoding AT Sl .
WARAEE encoding, WTEHBMEGIER RE T4 (A open() ). UTF-8 2B, RS
A EGES, SHEESH encoding="ut£-8". 7£ mode KE M L 'b' €A binary mode (i
HikE) BHERE S, —HEHIEEUE R bytes WP oatiny . DA X B S e R ] PATS 2

encoding

TESCF A (text mode) ', EIRURE € BRAE - 5 R AT RAFSE (Unix B[] \n, Windows E[E] \r\n)
EEE \n. 7ESCTRTN AR, FRCEIE \n B REEIRT SR E AT RATIE. SRR B
FERI B EOr B SO R AR A B, HgEEG 2 orec 8 EXe HE D ik kI gk . 7EE
BCRFRE S, R B st

TEVEPIAE Y PER, (] with BHSET R MEGEE. BEE, FEMEMGIR, IR RZ5] 3%
TOISL, R E IR . B with WHESHN try-finally B, RAGMEHZ:

>>> with open('workfile', encoding="utf-8") as f:
read_data = f.read()

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

WARAREG G with BI#T, RIERFI £.close () BIPAAEEE, W RASL EVBERCHEE BT i R AT AU .

e PPNY £owrite () B, EARMH with BSFLITN £.close (), BIEREXSITBE, Wl
BB £Lowrite () W5 HEG 2R AR,

Kﬁﬁ%fﬁﬁ with BUA, s £.close () B —EREYMFZEK, Bl HRERY T A8

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

7.2.1 {EE¥WHH method

A AR HE O] B — A E £ BRI E R

BUEBEREZ, RN £.read (size), BB SR, EATE (C7at) s ocal
I () Bl . size REBEIEMEAY TS 8. B size A WS el [E BB, AR R0 4
ey E e ;R R R A R MK, SRR, ), &2 a5 R
size BRI FIC (SCFEARER) B size S e A (HEmIE) Siio mE. R mie 485
AR AKM, £.read () GrEEZZHE (1),

72. BRIEE 59
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>>> f.read()
'This is the entire file.\n'

>>> f.read()

f.readline () MRRETHFIEM 1T EM77C (\n) GWREETRMER, LAEHERGAZE
TP oehE, EA G R AT . 5y 2R ] (A E I ;. 2 £ readline () [olff—
Az, R CRERIE TSRS, MZEAfTIFRRERE N\, tt@ R —REfFTITm 7.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()
T

R R PRI AT, W AR RO T . SRy e RO G Re RS . P, HARAS A
R

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

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

B SRARAE AT — (A K 0 BT A A7t — 18 list [F), WJPAMH 1ist (f) Bf f.readlines ().
f.write (string) {6 string MEIEE ARE, [ERES AT ICH,

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

HAHMBA Y2, 2t eMEDETH CGerdsl) sfocfsyer (Tket)

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

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

18

£.tell O MIE—HEE, EHNEEYIEREZTWEEAE, £ RN RREREEMGES
W ALCALE, SO T SRR B S AR T

i} £.seek (offset, whence) AIPAMUBEAEEWIMFIIOLE . (8 FHEINERIE— S5 BN offser
WA 225 B H 51 whence A4 . H whence {HE) O I, FRG IARZEBIEE, 1 Fm 6% wIm
WEZAIE, 2 FR R EE 228, whence 144N, HFERMEE 0, HIIREBEERDS 25,

>>> 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'S5!

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

>>> f.read (1)

b'd!’

TEXCFRERE (FERBAFRARIA b ESR) T, HARFMERAEEZ 87548 (H seek (0,
2) SRR OG5, HHRAR £.tell O FEME, 802 0, A AW offser (6. HAMLAT
offset fHAR €4 K e #ei 1 TE.
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TRYFREA — LM IR method, BRBAF MM isatty O M truncate (); HRYIFHEEI
Fa A2 % T,

7.2.2 f£/ json REFFBILEH

%%TU\%ﬁi&fﬁé%qf*%ﬁ%/\ﬁﬁﬁlo B R BRI read () method K[, jE5 Ly Hs
WEERSR int O BHMKEA, BEZ 123 EENTH, ERERE 123, FIRE KGR
hst Fll dictionary (F°t) “5EEVHEREOREALRS, T (parsing) FIFF514L (serializing) 21 EIA .

B 12 BHD 5 0 1 B ST - RV 0 VORI B A7 BRI, Python 3o — (B B9 40
#13clEHgt, FIE) ISON (lavaScript Object Notation), BRIERIAR § son AT Python ORI , LT
IRt s BRI serialising (FEAUE). {5 3R TALVOR VAR deserializing (1
SO ). CTESIERBLTSICL M, Ao 7 TOABBH AR GTR BB

f#i(E]: JSON #% 3 48 Hufifi F A S HE Al AR X B R 2 (B FF 2 B sl m T B 3 e HEAEERE, e
[F32 7} 5 354/ : (interoperability) [ #7584

IR — R <, R AT AR R T A e JSON Rk

>>> import json

>>> x = [1, 'simple', 'list']
>>> json.dumps (x)

'[1, "simple", "list"]'

dumps () RAA—A5EHE, FEE dump (), & HEAMGE 5L E e file. PRI, FE £ 2—@E T
BT BEEN rext file By, FeAM mT DATE BEML:

’json.dump(x, f)

£ oR— O, AT binary file Biext file Yi{t, LERRUSRIEYICFIRE -

’x = Json.load(f)

f#(E): JSON #& %7 DA UTF-8 #5:\ 4fl. 7£ BHE] JSON 4% 2 LAYEE— 1 nl 5 BB 55 A frext file W, B
H encoding="utf-8".

o5 18] B 1 7 S AL B 4R 0T DA BE PR list A1 dictionary, {HLEZFE JSON HF S AT B class (JHE]) 1, HI
TSN TAE. Json BRI 2% ERME & 3 L EIR .

W%
pickle - pickle %1

BLJSON N[, pickle j&—78 o wF ¥HL 32 A Python #1347 i LI 152 . BItE, “E[E) Python Frfy
A, NEE A B A R A AR . BRI, EhRAREN: WIREORR T BN ]
AT RS it AREBOR HIR AR Z A5 LR pickle ERFFIML, ATLABMATE R R TR .

72. BRIEE 61
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CHAPTER 8

gHERFABISN

3 H aiE R EE S 2 SR, HARRERE T Hs], R RE e Bl L RaE .. R (24
WA ] ) S i M8 EIE] . 35514432 (syntax error) 9| 9] (exception).

8.1 FF/E# R (Syntax Error)

RS B SURE AT 5% (parsing error), ‘B B{FFREEA7 Python F I A e i B A HAR

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

A

SyntaxError: invalid syntax

Fres (parser) ErEELETIS—47, [EH—ME/D THFE F5 1m0 AR B2 Ao 58— M S et . B2 il i
P2 AT Y RT (token) B (B RAEEEMMEIR) - Jepilh, 87 print O BT el
2, REREEHm D> 7 —EE5% (). MEAHAITRGUENLZE, FroAn a2 s | B4R,
T DA 2 RE G

8.2 fi5h (Exception)

B — BepoA X wloE U T IR, B RUBUTIR U AT RSB BUTIRAARIIE] 1 8 AR ) )
b, BISMA—EHRARE . RAR PR HE S e Python AR e s B E . AN K 2 i) B SN fr ke
A, [EH G EURIR RS -

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

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

NameError: name 'spam' is not defined

>>> '2' + 2

(PR
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Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: can only concatenate str (not "int") to str

SR M IR — AT B TAHEISE . BIAME AR ABIAL, IR R e (R RS ) — BB g B
#EI P FISNERIE]: ZeroDivisionError, NameError il TypeError. YEEIFIANERIY: BT H 1=
BB bR EE A W EE 14 (built-in exception) [ Fh. T (EV G AR 2 an BB, HEHAME 3 A &
M BIAMIR — 8 T B (BESRE 2 — A IS . B4 2 E g s+ (identifier), A&
554 B $ =~ (reserved keyword) .

WATHAER Y, ARG SM ST R S S R, [ERH 19 S 4 66

DAL BREE, T HEE M) (stack traceback) B BUR LGSR . —BORE), E&A—M5lh
JEREUHSAT (source line) (Y HEEIRIM: (HEA & BURIEEIERA T R 1.

bltin-exceptions i 51) tH [k 1y (1 70 K &AM 6 5.

8.3 mIEHISp

a2 P R P R B AN PIATIY . AT S0 & 2R i A B, BB Egim AL, A
TAFMAE TEREX (] control-c fERRBIBMIRS): LR, hHMHE LN
5| % KeyboardInterrupt FlAMEHE.

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

try BRASGE T T .
* B, ATy T4 (try Ml except BT Z BRBIAR) .
o WUREGEEGIS, H excepr T & GHBkiH, try BUAKITEH.

o QRIAT try TRIRFEEAE T BIS, HIEZ 1A bR A e ki . ARG SH AL except
BRSETAR T BI SN REAHAT, I except F ) BEEAT, IR1Z, HMEBTHAT try/except )2 AR AR UHS .

o WREELBIINRATE except T o) HRIBISNZHE, WA HEGERSNER cry BIAG ARTIEE
FBNEF Y, QT2 K RI2H) 9 (unhandled exception), FHATHHE L, [EE/RN EFREEE .

try BORR T AA AN H—1f except T 61, [ERNRIRIGIINE E BRI, M DA R E G0,
PR L BREER) oy TR B AR B AN, TR G R — try BOAXEHAb R EER B 4. —1H
except - &) 7] DA — 43595 tuple 5152 L (5 B4, B :

. except (RuntimeError, TypeError, NameError):
pass

—fH7E except F/HJHHY class (BHE]) Fl— G SNSRI 2R, R g EEAMNE R class o2 [EIH:
base class (EEHEE]) ;5 Sz Hij YE AT, i (7 43EE) 1 except F 61 [EI R AEHE base
class fH%¥. @i, PAFREEMEKFEH B, C. D:

class B (Exception):
pass

class C(B):
pass

Q¥ #3)
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class D(C):
pass

for cls in [B, C, D]:

try:

raise cls{()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

AL, IR except F o) NP B (JE except BIREIS—M), MIEEIL B, B, B—4—fAff
B except F &) ET R EE -

B l5MEIR B BaseException, DASI—RBIFTA HALGISN, (A /G, HEERE A%
Eﬂ)ﬁhﬁ&iﬁﬁﬂﬁﬁfﬁﬁkﬁf%ﬁ%' EAAT R A SR, SRR RS B OIS (o sleep i 25 T DA B PR % 1)
4h)

import sys

try:
£
s

open('myfile.txt"')
f.readline ()
int (s.strip())
except OSError as err:
print ("OS error: ".format (err))
except ValueError:
print ("Could not convert data to an integer.")
except BaseException as err:
print (f"Unexpected {err=}, {type(err) ")
raise

i

ol iR R — W except THI AT A UG BISN A, (HZ R BISME LRI sys.exc_info () [1] 135
o

try .. except MUARA —~HEEEVERY else T o), (HJEE, % T RLIIAETA except T 6 Z4%. WA
—BARA IS EBHAT, E oy F o) XEE TGS, S5 A . sl

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

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

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

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

i else TAJILI try TA)USINA SRR A 24y, R (E)GE W] DAGRE S0 R AP R 2l ey
except BUAINIRHERRE GG #5005 5b .

WSS, W REA AR, ke Bl 7] S BT B A E B e AL, R IR
BIAPRHZL.

except T & W] DATEI AP 44 RAR THI i E — 32 0 3 W B2 MO A ) — (R 1 S 31 (imstance), H5 | Bl

fE instance.args 1. [EITO5, GISMEGIGESR __str__ (), PGB0 DA HRE AL T 205 |
H cargs. MR ATES |G SE S — M BN B, (BRSO BT AR HBEN e I AT Ao Ja 1«

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

Q)
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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 =", vy)

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

X = spam

Y = €eggs

MRS 18, AE M & ETE AR BB SRR Y e — ko (TR )«

I R R AN R PR oy F & [ESr BB LE i fil5h, R RIE oy a7 [E] (EPRES2 fHEeH) mnd iy i XET7
LRI Bl

>>> def this_fails():
x = 1/0

>>> try:
this_fails()

. except ZeroDivisionError as err:
print ('Handling run-time error:', err)

Handling run—-time error: division by zero

8.4 5| HBIsp

raise BOAR AT R AR AT S g E B sh. plan:

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

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

raise Wy | OB BHIGISh . %3 BOLFUR—(ABISMEL BB class (772 B Exception Y
class) . 15— (AI5h class AR, & @ &3 BOBIFIIE AR (constructor) , e (1 By ¢
5 (implicitly instantiated) :

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

AR R AR AR A5 5 1 AL, (AERTIRRE , R DAGE I B raise BRIASURE R | #3461
b

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

An exception flew by!

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

NameError: HiThere
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8.5 flh&EEE (Exception Chaining)

R RAEBEAY S8 B AR except BN, ERFSARUCBREMIMENE L, Ha e R

B

>>> try:
open ("database.sglite")
except OSError:
raise RuntimeError ("unable to handle error")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
FileNotFoundError: [Errno 2] No such file or directory: 'database.sglite'

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: unable to handle error

NTEI—AFRERA—NRENEEGER, raise ifFMAW DR from 14

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

L O, ERE AR . Bl

>>> def func():
raise ConnectionError

>>> try:

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

Traceback (most recent call last):

File "<stdin>", line 2, in <module>
File "<stdin>", line 2, in func
ConnectionError

The above exception was the direct cause of the following exception:

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

Bl LI # A from None Fib%ZEH H sl 6

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

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

B2 [l A S ) ST, W S bltin-exceptions..

8.5. f5l4hgE%E (Exception Chaining)
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8.6 EFM&EBERMBIS

A PATE B BT B B4 class 2R din 44 H SIS (PR T Python class, 3 iClass (JA[E]) ). AN
e HAE R M, BIANE R L Exception class AR 2K,

B4 class W] 58 FEAMAEMTHAL class REEIRCAGF, (FUEH G EaErefl i, SRt —Le@n:, Spin
SH R Y S AT B 91 I i P Tl D L 2R

REWHISNESE, #@LA [Error] (FEZREERE, BOUAEEGISMI@HA .

e H erE e M A Cmplsh, PAFRETEH e R P R gk . 2 A B class pUEE, #F
HClass (#2[F)) Z=f.

8.7 ERFEEE

try BORA 7 —MRBERE ), MR E SAE BT A B N A TR IS BB (. pian:

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

Goodbye, world!

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

R finally TAIMFAE, HIl finally TR try BOAKGAATRATI RS — BFUTLH . Ad try B
BARGEAEBGIS, FHEHAT finally TH). PAREEDHSBISMEERE, P E:

o HMEAGISMNEER try TRIMBATIBE, ARZAISN YL except TH R, WERFBISNES
B except FHIEEH, EEAE finally FHATRBEGIE .

o —fABISPITREEE LN except B else TAFNATHRE. Ak, ZBISMITE finally FHAT
BRE G5

* W finally F#J#14T break. continue B return BuAs, RIBISMAGHEHGIE.

o MME try MR HET| break. continue 5{ return BRI, A finally FAIE7EHST break.
continue B{ return A2 BifEHAT.

« AR finally THIPEY return BASK, AIRIEEERHE finally THAIH return Bk
Wl EAE, ARRA try TAJI return BOAZNR [al H{E.

Bt -
>>> def bool_return():
try:
return True
finally:

return False

>>> bool_return()
False

73— {1 LR A ) A 15

>>> def divide(x, y):
try:
result = x / y
except ZeroDivisionError:

Q)
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print ("division by zero!")
else:

print ("result is", result)
finally:

print ("executing finally clause")

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™M)

executing finally clause

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

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

WARFT L, £inally TATEARMIIEE ARG BeAT. WIE 7R AR TS 451 TypeError M # except
TAJEERL, HBLETE finally TAIBATIRGE T8

TEEEHE MR T, finally THISRBEBOMBE IR (FIUnfE R iEE) A1, Mz g
R

8.8 TAEBRAIFEBE

FLCM PR E R T AR AN P SR I AE R BB A S O Ve R I SR . SR AT
#H), EEMHE AR, EEmERES 8.

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

iE BRI VTR, AT 58 s R AR , & R S AE — B e i IR TR E B R DR A8 o e i I
AE AN I, (RO AR AR E T RE e R with PO (BIARERR) TER0E
FWE, REPRREE AR SRy IRt .

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

PR ToE A%, TR AE B A B B P, AR f AR B P . AR iR, $ROHE S
BRG] SO R E — B

8.8. FTHLEE{E 69
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CHAPTER 9

Class (#g[F])

Class 241t 7 —FE4E A &R ETh R F-Br . Hr—1{W class &5 — R [E (npe), B H ARFFEST
ZBUEI)H B ) (instance). BF—1# class BB AT DAEAT — Lol 15 5% B 505k REAY B 1% (attribute) ., Class B {3
WATPAA —28 (FH: class T EFEAY) method (5¥E), HIMEMGZELBIRIRBE .

B HANRE GRS AH G, Python 11 class #% il (E] class 39N T f /D W HREEIRFER . IR A T C++ 1 Modula-3

1Y class ¥, Python [ class $24L T Fr A 9y (428 i #2 2 3% %1 (Object Oriented Programming) Fitj 4 47 (1 -

class 4R H /077 22 base class (FLJFEHEE]), —1& derived class ({74 4HE]) W PAZEES (override) H: base

class #J{F-fi] method, H.—1{ method W] DA AHIH] 1) 44 R0l H: base class [ method. #7{F7] DAL &5 4T 3K

AT BB E R, FEBH B, class tHHA Python FyB) REERE : M AEFATH] (runtime) B 757,
HAT DAFE N 2 BRI A

TE C++ BIATEEF, class A (EEERNE) WEARAME (BTAREZ: 248 %3%), mram
&E@T%ml&m WA ¥E Modula-3 H1—4k, Python [EJEA $2 4L &5 7T LAY 4 method [E) 2 I8 H
A method pFCEL—{H SN (explicit), 55— BRI CFAG 5| B S 2, 10 065 | SO AEIE Y Ry 55
(implicitly) @32k, 40[7E Smalltak "1, class #2114, iEE import [ HH A2 0L TR, AR C++
il Modula-3, Pyhon [El7 i ZU[ETa] DA% {8 F 2 DA base class i HAh % 7T (extension). %5 4b, UNFFE C++
e ﬁ%ﬁﬁﬁ%l PEE AR (BAER . ) AT PAEIT class BOBI 9 BB 2 5%

(H AR 2 3 BE 422 32 B AT el R it class, FRARAT € (A Smalltalk I C++ AYHTHE. Fe & H Modula-3 {1y
mm7I.b%G+E%ﬁﬁmmm%#%ﬁmu,ﬁ&ﬁ%%@&%ﬁ%ﬁyLb)

9.1 FARaREEYHFI—EEE

YrEA (M8 1E: (individuality) , H%@%%(E%@Wﬁ%&w@)ﬂuﬁﬁ%ﬂﬁﬁ%%#oEﬁﬂm
FEE HREIE4 (aliasing). #JUKIEME Python Wil # A @B S A48, ML B HLR A4 ) HAZIE] (¥
. 7. wple) K, EWAT A4 ZNE. SR, (EV% 1 £ A7 T APF (4n list (H2%1) . dictionary
() . AR Z#H ALK BUE]) ) Python X AGRE R, FIREG A REAMARER . BlEA AR, H
(BB 4% 7 260 T R BUAS M3 4512 (pointer), ZR(I2R(E], FEEVERFEE MM R R, WERA 5
PR AR B T — YRR S E A, MR (caller) REE] REESEME— EIHIR T
AE Pascal H i i AH E)S | #5 EHEA% 0 555K

7
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9.2 Python {ER1E; (Scope) K é5& = (Namespace)

TE/T A class Z B, FolbZHSE 15— LL Bt Python FE IR . Class definition (JHEIESE) DAy =
MR 7 — LIR30, TR 2 7 AR IR iy 47 25 B ) A A R S AR B IEAE B PR 00 . A
—Pe, BEIE (A 3R A T AT R ) Python Rz nt Al 2 ARA I HY -

AR — L FF UG -

o MR AL AR Y PRI . RS 1 iy 4 23 W] BUAE AL 12 LA Python 1 dictionary # 1, H@ & A
FOMERy A gege s (B TIERE), HEFREGTERNNRE . A= Mme 74 ERamrsEs (A
W abs () WX, FIEEMFISNAFE) ; B4k (global) 2478 ; FITE R 5 I i lELs, (local) 44
Mo RS LE, WP B ISR eI a2 . BRaa SHNEE -2, AR
44 15 2 D EG BE; SRORE), WA tRIBAL#R T AE G maxinize BT EIR
Vi AL A e EVE i B RTSR (prefix) FUAH 44 .«

NEGHS —$ , B B 1 (attribute) SEARF, HEREH)5E (dot) A& MW ALAT 44 F—— il , ES (Y 2. real,
real W z 19— R . ek KE, B AR5 2 IE e B2 I 5 5 nodname . funcname
41, modname 2P funcname REME M. FEEMEET, BN AL b @ 10 25
ARBRETS A B ML TR R Y dir 4 2s [H]

B AR MEE S T . EREWEET, BB L TN, SAEE R TR R
T PAE modname.the_answer = 42, W& B AH del BiAREIRE., B4, del modname.
the_answer ¥4 [F modname [P EIE B the_answer,

fin 4 25 MILEAR IR R 20 e, [ ARG # . 4 Python HRAREIEIRE, A A4 MR v 44 25
i, EIHGEA GBI . SRAE s AR, B a2 = M g godsr: —REE TR, £
AILI) i 4% 23 ] B Fp A B ELRR AR A R o D ELWR A TR i 11 (top-level invocation) BT BRIAS, A2
HEEAEE I o2 BB, G E—ERE __main_ BN, BHEMASH
Ol M, (DA MR L hAE— g, BB builtins,)

PR 3 I 3l iy 44 25 [ R AP R SR ST 1, T pR R ], sR5 138 T R AE R = s B 1) 71 iRe by
A awER. (HEEL, Sl iR E BRI E T k. ) Wk, SEEF A (recursive
invocation) #A B O A9 W3 G 24 =5 M

TR 3382 Python X i) —{If SCAR B (textual region), 7EMLIE, 4 23 [ v ELE AP SEEY
[AIEAF Y] BEGR, B— AR IR E 2 ] (unqualified reference) AT ATE 44 25 M [ E il 5 4%

BV e ERe e, (HEMeB i ng . T B TR e, #ef 3 54 [
SOIRAVE R, Mo 44 25 ) n] AR B R Y -

o EVEIEMSL, RIS, MEas T RS

. %K%&FE?@&%&E‘WE%@, W “AERE. EERT AR, MEEENERIREEIT G, &
EAMEE.

o RO RARE I, B A RAL B A A A
© BOMRIMIEEL (REERS), 2OSE@RAmr sz H

WER—A B IR 4R, BRI FIRAEERR B R ) IR 2 AR, RIS 4
SRR . B IS EAE e N E VSR ASMR 2 28 &, AT PAMH] nonlocal if4); SRR
J nonlocal FRH, AT ERE N HEE (S AR AL SR I A2 VR IR b B — 1 #rad SR ilAs i
T BEA: [/ 24 B A AS B PR FF AN AL ) o

W, WIS E S (OORR) Sl A i, e UONET, el B 2 el ) ek 2 B
HAFERI A4 25 B A& 25 8. SR, Class definition €577 [Fs 4 Atk ohiic e o5 —fH fi 4 25 i .

BB TR, VR RS CSCARE R R e AL T e s ko, A 2 s A R % AT, 4
i R 2R AT B B DA B2 W o 55—, A R A BE PR 8 2 ZE A TIE Y (run time) B BB 52 LAY
B2, SEEERME R, F8m7E [ 42 ] B (compile time) [7%)([FI#E 4 FEfEAT (static name resolution)
JIT DAAS B AR ) fE 44 R ARATT (dynamic name resolution)! (ZFE{ I, JeyfRatdi el 4 2 EIRethpiElz . )
VEH—EBISN . B — SR E L, fE _ dict_, BN EERIAH Y4 23 MY dictionary; __dict__ &

A8 4 o — I PR AN i A o BBEOR, (00T M S i 24 S TR L VR AR AL, T R % KR T TR A2 R 8 4% (post-mortem
debugger) Z JHMHPY .
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— il Python fyFFIRIEL & INEA global B nonlocal MUASIRUR— Z AN (assign-
ment) F @4 ol i E g E . EA @ EER—— e e i =0k, ERtid—i: Bk
X del x FREEEAE S M ard =S BIRER < A . S99 L, 51ACH A MY A S S0 6 s A
R FFER import BOAXFIRACESE, Sl sl (BRI A ul ok 4% i

global Bid =Nl DA AR E /R ER & 8 O I e S A, % bl B 48 1 FIFRE]; nonlocal BRiREC
FORFRE SIS SNE VE IR, MRz bl F 0 e BIFRE

9.2.1 {EABf&E=FHAIEH

B, A2 RO RV R R dr 22 251, PAK global fil nonlocal Wil 55 258 B 45
E:

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)

PR RS i 1 2

After local assignment: test spam

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

R, BEREYE (FERIEE) SEs scope_test % spam 1)3H nonlocal B{EHILEE T scope_test ¥}
spam [3EES , T global BR{EME T HBLAHIE R 1HES .

AT LABE L, 7 global WM 1T, [EVE % spam 4k,

9.3 # R class

Class [EIH— 888 0RRE . MR IFRE], PAR—SRiei .

9.3. # A class 73
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9.3.1 Class definition ($[F)F3) =;

Class definition # ff B a0 :

class ClassName:
<statement-1>

<statement-N>

Class definition, MK ESR (def BA) , WHAEEMAEMBCREIEAIT. (R ARRIE class
definition J(fE—{H 1 £ PR3, sifEr(E. )

EBEAERE, class definition (I Bk stili 4 62 Bk e ae, (HULMBRSR UL el , HIEIE AT
PR % G 1 B0 ). Class At B2k s 26 24 7 — VAR5 | O T2, TR(EDRS method F P e
P UCHL, R R

P A class definition, —[BIFFA v 2 25 A6 vy, (AR ME AT B, Py [ e 0
LA AT TG 4 2 ASIDRE Bk e 5 v s (5 0 B2 44 T

IEHH (45 0E) BERY class definition B, —1 class 4 -G 9idsr . A Fig 254 (wrapper),
#L3% class definition #3744 25 B2 FRADKAE N — 8 H SN T f# class P11 JEARE IR AE I (78
i A class definition 22 HE AR AI/E L) k18, FEML class ¥4 Er g 45 5 class definition FEHH AR 45 HY
1 class &% (FE#if5 (] className).

9.3.2 Class ¥4

Class ¥ {F 1B Wit EE : & 22 18 (attribute reference) F1'E 54k, (instantiation),

B 1+ % B2 fii ] Python T B PES BIMARMEREYS . obJ .name. HRUWEMEL TR class P14 @ AL IR
class (¥4 S T A 124 R . FTPA, A2 class definition 7 i AR 48 Bk :

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

def f(self):
return 'hello world'

HREIMyClass.i fll MyClass. £ #EAMABIES IR, G/ EIE R — @ K XA F. Class J§
PEH AT AR R IR (assign), FTPASRAT DAZERI(E 582 MyClass . i {H. __doc__ @A R E I,
oy [a] B8 1A 7% class [EIH]“E 8 (docstring): "A simple example class",

Class & )10 (f ] T #zUrE % (function notation) . % class #1142 —HEA 280 R, & BE—8 5
() class BE B, Bl (2 LiARY class) :

x = MyClass ()

AT class F—EET B ), [EUH M R4S IR IE s 0 x .

BEHIACEE ([PEny ] —f# class #914) € — WS H9eE, 1?% class BB T YR 2 H 5T R0
EEGIRIMIREE . FL, class AIAE R —MAE __init () AY%FE method, iEHk:

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

class \EFET __init_ () method, class EWH{@.%}T@B’\J class BB HE M __init_ (). BTUAYE
BRFHIH, . ?ﬂﬁL‘ﬂﬁE’JEWJ—IMﬁHﬁmﬁ

x = MyClass ()
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WA, __init_ () method WREE] T E L MM AT ¥, EEMEEET, Z4 class BHLEE T
Bl Eerm gL init_ (). Billn:

>>> 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 EflMt

BUAE, AT AU ] PR B G F 7 B Re B AR M R R 2 M . A R R A
kLB (data attribute) F1 method.,

FE 4B b S Smalltalk 1) [SEOISERE), DL Coe ity [RORIBE ). RORMBMER et b,
S, TES BRI fSL A . I, AN x B MyClass 7 LB T I B,
R B L6, A FIEIE):

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

print (x.counter)
del x.counter

BB ) — T B 1 2 IR 2 method . Method J2&—1f [J&i* ] #{- k. (££ Python H', /5E method [EIAN
J& class EH AR HAbY HAE T A method. 170, list 44 H.A5 FH(E] append., insert, remove,
sort % method. {H)&, 7E MM G, MU ATEE method SREFTHEIR class B HIH411) method, [
Ik A7 W eI . )

BB FA97G 3L method 4 FREUEIAE: class. #R¥EESE, MM class HETH MR BN, ERTH
B ¥ method., FTPAYEFRMIMIGI T, x. £ @& @A method & &, MyClass. f J&—ffil pf
X, Hx.i A2, MyClass.i AN, [H x.f Bl MyClass.f B@A—KI——E &—1f method %
B, MR

9.3.4 Method ¥j1¥

W, — i method YEE RS HE HI g FRY :

x.f()

fE MyClass MBI 7, B RIEFR * hello world’. SR, [FIEMGAZSLRINEI—{F method: x. £
&1 method Py, [EVH AT AR GEBGES, Z A& TN . S K (E):

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

MG EEE I hello world HE|KycH#,

5 — {1 method HEAT M FFTTE & 86 A AHEIF? JRATRECARTERE S . £ O BPM R EG M5 %, B
£0) BRRE AR E A5 8. 8005 | oA T AHEIEE? (A 75 2 | B ek s 1 (B 4 £ o)
51HRE, Python 7 €7 |8 Ah——RIGHRZ S 1 B I EEVAH6E A .

FEE, RATREC KNS TS method MRRIRZ IETER . FLBIW1F AR e = b i 55— 5 | S e
FERMGIT o, . £ EEFMEER MyClass . £ (x) o —RAE], BFI-—EH n {H5] 4 method,
SE [ AP — R SR 2, G B0 3 (argument list) BCHISTIG, 7R 5 — {8 5 BT A % method )
Bt
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WRARAIRAR T i method /EERENE, H—HREMEREEHRE —LH, H—MEHKIEERE 2 1
e, SZ B class G . WA R — AR class J&§PE, M H2— MK, Al—1H method
YIS sr, B R ATE (FEm) sZE G g 2 i ek =, TR
f: iEpis& method P4, & method {2 {51 By FepnFnd B — B30 5 | B L e i B ol 1
FIZ5 | Lo, MaZ ek =X & DA (B B 0 5 | 85 e gl

9.3.5 Class R E {5l &
— R ARE), B 15 8 M A — R B A M R EORE, T class B MR A % class 1) i A7 B 51 Sk S A J 1

method :

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’

HNEIAE Bl 75 & sty v oy — B2 st , SR R Momutable 144, 4 list A1 dictionary, W[ €r(E)
HEEANKE A, BRIRE], FREEAY tricks list A RERZAEE]—MH class S84l f, PELE M list 44 €
%ﬁm DOg E‘WJ}%/\%

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

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy')

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

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

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

IR class #% R % FH 20191

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)

Q)
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(R L —5)

>>> 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 FEEMMHL

PR R P 4% A ) e B — (8 2 A — 1 class v, R PR R 4R g AECIEN R o -

>>> class Warehouse:
purpose = 'storage'
region = 'west'

>>> wl = Warehouse ()

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

RORJE 1 AT RERE method BUR B —R B ([F(EG]) FraM. dugeEl, class Anf R EE
SRRl S BORHBUE), 0 B, A Python [EVGEMT AT REAY VA, W (VI BRI AR 2 S i 1
Ble (5—T5Tr, PA C #3114 Python T AF T PASE 4 B8 2 15 A i () FL7E A0 SERF P22 4 PR A A7 IR 3 WT DA
BEPA C 551 Python SEFEHTH - )

e EV M0/ P R 3 I T PRI A A ORI, T T 3 method 46y
AREEE. VERE, AT DU C B0 SR LRI SO, (R % method HUATHCHE, FUERES
ARSI T— F— YR, v T A 48 2

#e method 12 A VERMEHE (s 20fis method! ) A MIASHY. T BLiE EEH AN T method fy ) [V
o AEIEVSE method I, (EVA friEGi s R S0

M, TS — (A3 ORI se €. S HUZ—(RIEGI: self EMH# T E Python (D5t AIAHD
R LR, SURICRRG), IRAOPLAGETTAE S Python Bt et AT UPIEAT, HEAh
5T MR 6 T A 8 {3 FE B T 4685 class [EVSE 3 (browser) B2

AEAT—E D class Ja 4 F) pR P (FERIETRZ class RO ECHE 56 17— (EAHIERY) method, pRE AN —E 20
FAE class definition [3CA i R X PFAEE AR class i [ RS Bt 2 T DAY . (5140

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

BIAE £. g Ml h # 52 class ¢ (9@ ME, EHEmMEDM, FrAMERE class C B Hi1¥) method —h Hi g &
SEa—HKIN . TR, EEMeEE N R e A s R K
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Method A] DAFEH{#i JH self 5|#(% method &, WY A method:

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)

Method W] DA FJ Hi— % o 2CAH [ 1 7 20 2 B I8 44 6 . B method A B0 4 I8 0 ek, ol 200 & HLE 3610
P4 . (class 7 AN G FHVE IR AE HI. ) SR AR 7B 7E method HH i FH 3 & RHY 780 Bl , (A4
WAE G 7 2 il - e r(E), ¥ import 240 IaVE FH s sk A4, AT DARE method DA L AE#%
A 3k e 21 pR U class T . 8%, (27 method 1) class, ‘B 7R Bl i e FAE 8 (M A 3mAE 3,
T, FMAEE 2] method FHIE 2R H LAY class By—LL 47 JF A

AR — W, FIHEEA W cass, WATAEEER npe (R[E)). B object. _class__
Behibfs

9.5 #% (Inheritance)

WK, WIREG SRR, [class| & l5E S FF QSN EAYAEE class, —1{f derived class (74 HiE)) &
TR AT -

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

4 Ff BaseClassName # 5E FeiAE I8 ZH 207 derived class 5 FRINVE . ZE0ES base class (J)iE
HIE) R, AHATERER MR . EaRAH, Flan, %M base class JE7E 7 —HAH
Al e

’class DerivedClassName (modname.BaseClassName) :

|

AT derived class i FiiAE, HLEAT base class #[F]. 5 class Y PHMERE, base class G#itfl. B
FR BT S B SR SR ) J& 1 SR AE 7% class W3R F, R4 457 base class 83, [RUNF%
base class 4 5 2174 H HiAth class, HI) 33 B3 B €l [FI i e

B¢ derived class (9% 01 {6 EE 4 HE) 2 1 DerivedClassiame () §#37 i class i) [T E .
Method fJ2 HEBEARITAN T © SMERY class B ME GEi8 ), HISRAREE, Y base class fUARIDE Tk, 11
SeElA TR, 3% method 2 BUEA I

Derived class ] DA 78 %5 base class [ method. method FEFFIY [] — 8 914 (1) Ho At method i [E) A 45 E]
HIEFHE, FrDAE base class [1—1{# method FEFERYAH[A] base class W iE i) %5 —1{f method Ry, Hrx#&n]FEEr
1Y 5| —{ 78 252 1Y derived class F7fY method. (45 C++ A% EFli: Python Fi AT method B _HE 2

virtual,)

—{li#£ derived class 7 % [ method ] BB & A 4% 7e 1 3 B AR A base class HAH [F] 44 F§ 1) method..
BT PP base class [1) method A —{F i B 5 HEEIFIY BaseClassName .methodname (self,
arguments) . o A MHEERBRE M. GEERE, HAFE base class 7 4 3k /E A 45 7] DL A
BaseClassName #{fEBURE, B HEAHFZL.)

Python 5 1 {18 [EJ8 b 0T DA A 4K
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o fiif] isinstance () H|E—@EFIFAIE): isinstance (obj, int) HAFE obj._ class__
& int BT int R, &5RA @2 True.

o ffiff] issubclass () H|class #£/K: issubclass (bool, int) i True, bool J& int
I subclass ( T-#[E]). {HS2, issubclass (float, int) 4 False, float EIAME int 1Y
subclass.

9.5.1 ZEHI*X
Python 1B L EARKIIER,. —H £ base class [{¥ class definition F it RGBT

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

<statement-N>

HERZHIEE T, RMEEAFFE, RofbEtkE%, #HR4 R [ parent class (SCHHE]) AYEH:, Hig
FHE: REEL. ARG, EB g EEEIR A class POREEE . Wik, Bas 06 v
DerivedClassName [EV#54RF], HIZE Basel #331, $#3 (JE[EIHL) #F Basel [1) base class 13857
RAEARE L EE AR, GFF Base2 a7, RILKHME.

HE L, ERMERE L method FYMEHTIE T 2B R, AR super () BUATERENY. By
RIFHA W 2 EERKEE S T, MEREN T —# 77 (call-next-method), H. [7F B — %ﬁnnm*% super call
(g ) RASHEEK.

BReHE 2y, HIEZ BRI EE RS s 2R E (HHd 20— parent class 7]
DA IS class 17538 22 (B ASAFHL) o B, B 1 class #VAE/K H object, [ IWATAZ BRI
[EJER LA T 2 (H 5 2 object HYEEAS. [T kA base class #Z K AFHL, @ﬁﬁ?ﬁ%‘%%iﬁ%ﬁﬁ%ﬁ%
JEFFEEAL (linearize): 5 B AF(H class HBLE A IE 22 B4 HINE)F . 3408 parent [ ”?W*U\ ik
F1 (monotonic) X (B EIE, —1H class 7] DA%, subclassed (FEEIfL) , ﬁﬁfﬁr% 25 H: parent 148 5
BIRE) . 2, ELerrh st st Bl S T 7e . B Z HAKAY class lUEITfE. EE2 &, w R

https://www.python.org/download/releases/2.3/mro/ ,

9.6 FAREH

[FLA7 ] (private) BB, FRE0EA f%#liﬁﬁﬁ&iﬁﬁéﬁ A, JEAE Python W2 AAFAER. (HIZ,
KZ 8 Python [ FE: AR — MG WisRE—MIREN AR (W _spam) BEHHIE APL (fEHR
A ATE) #YAEAAT (non-public) FRy (41 ﬂ% %IZW FEEGRE RN R) . B E WA,
A, IRASATER.

BESR class FAA BB CA — B R0 A E] (BRI % 24 8 subclass 2 S8 44 Al 28 ) , 8 T il Aire )
— (A BRAY 3% , ABE] name mangling (4 FAEH) . (TATHERE __spam (E/DHMHHTE FEE, HE—
AR FIKED) rPE4 55 (identifier) GH A EEIE _classname_spam, £t classname jf
SR PEIE N EERE ED class £ 85, HIELSE B M2 TE class EFRZ B4, Et @R L Bzt
ARBIFEEATE R HE R 52 AL

R 16 i 3817 subclass 78 method TS FHE class [EIFBAY method FENY, 24T EBIRY . SRHI5R[E:

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)

9.6. FAEEE 79
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(R L —5)

__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)

1 LB, StHAE MappingSubclass #HIIA __update skEFF, WEBNEALEE, HEWE Mapping
class W, B €&y # ([ _Mapping__update, [MifF MappingSubclass class W, T € k& F(F
_MappingSubclass__update,

AR, BRI R R GRS AN B T BRI B — R AL . BRI ISIE T
BERREMA N, BIANTERR SH4% (debugger).

FHMBHER, ELHE exec () Bl eval () BRI S class 14 FEGIE)H Hi Y class; 55/ global
AR Z RO, 5% % T [ A {2 B A & il v T 4H 4 33245 (byte-compiled) FUAZZCAG . [R]A% A% R 8
J¥ getattr (), setattr() fldelattr (), PAREHESIE _ dict_ i,

9.7 #7(L88

A AT Pascal “record” a5 C “struct” FEHEIEALZARA HIIY, R LL30 24 PRI B 0T 07— .
FPIx— H AR AR 2 dataclasses:

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str
salary: int

>>> john = Employee('john', 'computer lab', 1000)
>>> john.dept

'computer lab'

>>> john.salary

1000

A B FR AR I 4 R BB — B Python FEaUAE, 484 AEDAELE— MM class SR, 1 class #id % k)
RFIR £ method, FI4N, WRRA KX, TEE—AEEWIRE IR, RITAES
—{## read () fil readline () method [ class fEEPFR 3, fEFa @M EBSER, EisHIERS]
ORI .

BB method YA AJEME: m.__self
s&ii% method Jr 3 JE 1) R X

e A method m () AUERBIHIE, Mim.__func__ HI
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9.8 [Fl#2% (Iterator)

FIHAIELL, JRATREC AR R 5K 2 M) 28 4% (container) YR AT AR £or BuAA AT EIE -

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

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

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

for char in "123":
print (char)

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

B AP BRI R E . [EURERAY 6 FIAE Python W JE ] B H Y80, TE#EM%, for BuAs
EAER A EEN] iter () o %R E—MEMCEE, WY E3E T __next_ () method, it
method €& —(FIARTIITTE. HIoRMATERE, __next_ () #45]%f StopIteration fil4h, il
Ml for K LEIRE . AR AR HIE) K8 next () HFENY __next__ () method; B %] F /R T ERYE
e

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

<str_iterator object at 0x10c90e650>

>>> next (it)

lal

>>> next (it)

"

>>> next (it)

ot

>>> next (it)

Traceback (most recent call last):

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

next (it)

Stoplteration

FimECE 10 2 B g H 18, FERI class I AERESATEMRES 7. €5 _iter_ ()
method 2R [ H— @A __next_ () method By WK class ELEFE T __next_ (), Hl__iter_ ()
ATPAH [EH sel£:

class Reverse:
"""Tterator for looping over a sequence backwards."""
def _ init_ (self, data):
self.data = data
self.index = len (data)

def _ iter_ (self):
return self

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

>>> rev = Reverse('spam')

>>> iter (rev)

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

Q)
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(R L —5)

print (char)

w oo B8 - .

9.9 [[J428 (Generator)

[Fl4 25— H i g s B i B ER i TR . M sk mE S s — ik, (B8 e M
BHEE, G yield BAR. FRRFEEARE EIFI next () B, B &R RRBEF O EREAT (BEF
ROFH AT EORMIE DA K E— Mg T BRR =) . AR SEBIEUR, B [EA 28 W] DA 2R 5 -

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

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

Q O H tho+ e

FEAaT Ry DA EVA: g8 s s i 3, tHAE FH DA class [FIEEBERENC 2SR 5E 5, tnfRlai—ifHtd . i EA: 2%
RS EE R R 2, __iter_ () Al __next__ () method € [ Bj#l a7 .

o5 A B S A R A Y, 3 ORI B AT IR R e e B R Y 2 B B g A B AR pR S L
self.index Ml self.data =M B BiI5 U 7 X E 2 5 fn 5y HLSE R I .

W T HE AL method M AFAEAUIRAE, WEVA gR4 LRy, B & § 5% StopIteration. &k
RS A E—iR, T EAR R A R R R A 5

9.10 F425:EHEK

S B G [E) A g8 ] DAET i S — e iR AR A, BT A REYASE AL list comprehension (ER 31 4R A
TR, HANEEE SR AR 5. 8 Ul s Et A A 25K 7 B4k 41 8 265X (enclosing function)
B A A B, (AR 25 3 o B o2 Ry (2L 2% i S M b, AR G mORS il (R ol g 20, EL S5 3000 Tist
comprehension §(EIfi 44 505 B .

B

>>> sum(i*i for i in range (10)) # sum of squares
285

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

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

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

260

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

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

>>> data = 'golf'

Q)
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(R L —5)

>>> list(data[i] for i in range(len(data)-1, -1, -1))
[Vfl, ’l', ’OV, lg’]

[
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cHAPTER 10

Python 1= i 3\ EHE

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python310"'

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

B import os MMidFE from os import *. igiffEa R RS A E/EZER os . open ()
BEFE M open (),

FEME os AR BUSTHREETCE R0 dir O Flhelp () RIEHA M-

>>> 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'

85
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10.2 {EX 2B B>t (File Wildcards)

glob FAHERME T — =T DA H & 7 oo h i REE AR RS

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

10.3 &/ IS8

M TREAE H R a55 8. 325 #gphlist (8351) JBRAFHAE sys B argy BIE . fi
WHEAN 4 3|#4T python demo.py one two three £ LA NHIH &4

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

argparse B 7R EETE BB RO B Ay 2515 1 . AR EAR AT (VI — (R 2 2 AR S 44 7
[E-=203 VNIV ‘€

import argparse

parser = argparse.ArgumentParser (

prog='top',

description='Show top lines from each file')
parser.add_argument ('filenames', nargs='"+")
parser.add_argument ('-1', '—--lines', type=int, default=10)
args = parser.parse_args ()
print (args)

Hpython top.py ——lines=5 alpha.txt beta.txt FEAOFIHITE, ZEIA G args. lines
#(E 5, [EFl¥f args.filenames #([F] ['alpha.txt', 'beta.txt'],

104 ERBHEHNTREENRLE

sys HRAWA stdin, stdout, F stderr g . BIHE stdout B FEHEL M RE, 8 stderr ]y H 245 g R
FHE

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

# R EA RN R R sys . exit ().

10.5 R LH

re BAHIRMEIE R RN (regular expression) Mk 1) 5 AR BE B . 22 SR BRIEIAE 1) LU 3B DA SRR IR, IERY
ForaUR R H AR R fRE )y %

>>> import re

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
["foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'
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W AT R TR AR, IR A By (RS, T H AR B method J2 LB -

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 Ey=24HRH

math BAHRAE T C b R i i S vy e o

>>> import math

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

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

random BEAER AL T REMEIR 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 BALSRML TR R R A SRt (AR, il SEREEEE) molbe:

>>> 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 B2 <https:/scipy.org> WA T 2 HUHETE A B RELA .

10.7 #HEETFH

Python "4 72 77 HUAR Ii% DA e B BEAR I 1 5 o ST B P I3 1 (04 ur1lib. request BT DATEAE
HEIUIBCEAIA S, smtplib W] AR E

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt"') as response:
for line in response:

line = line.decode () # Convert bytes to a str
if line.startswith('datetime'):
print (line.rstrip()) # Remove trailing newline

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib
>>> server = smtplib.SMTP ('localhost')
>>> gerver.sendmail ('soothsayerlexample.org', 'jcaesar@example.org',

(FWAkRED)
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"""To: jcaesar@example.org
From: soothsayer(@example.org

Beware the Ides of March.
mn ”)

>>> server.quit ()

(HERER R )1 rh 75 A A7 — (R T 0 Al - )

10.8 HEAELEFfE]

datetime BARPLFFE class W] ABRAE FIDA K Rp (], 406 i AR (E) AR AT o ASLAH SCI% I 300 BELIGS ) i
B, TR VER R A R R ER AR B i AR A DA S A . ARt B S e [ (EV B

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

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("$m-2d-%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
>>> birthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368

10.9 FHEH

LI AR RS A A S B A s A BB SR . A4 z1ib. gzip. bz2. lzma. zipfile PAK

tarfile,

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

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> z1lib.crc32(s)

226805979
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10.10 4 EEE A

ﬁ‘_‘
He.
HORE, ARG HE M tple AFT AU B A B AR E S 3. timeit BT DR R
ANELHERAIE A -

L Python {ff J1J AR AL 17 Ak 7] 1 ) R A AN 7] B 4 ¥R R RE 22, Python 42488 T RFAl AL RE2E[ERY T

>>> 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

FHEA timeit BIAHIALEEIMARE, profile ML pstats HIAH AR ML T LedE KA R X
TG 3% (E) Ve 1 8l P 8 St 1) 13 (time criitical section) [ T.EL .

10.11 REEE

FER e RO A — Rk, R B BN B IR R AU Bt DAHE B R A rh R B i B i L5

doctest BIAHRML T —fH TH., it EWR AL T ER Y SO BRIt . B8 BN [m] i B
B mIE I K h AR 0T FER B S . wmd iRt s, el TEM S, B
doctest FLAH ffERR FECAE 1 4 R SR E s 2

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

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

mn

return sum(values) / len(values)

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

unittest BAMNE doctest BHLBEMAS) , (H2 AR ATE ) Sh—(fAR 2 M5 57 o 5o ey Bl 42 -

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

unittest.main () # Calling from the command line invokes all tests
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1012 {R4EHEE

“Batteries included” J& Python By a4 EL. B MBS DAE@ M E KRB EM:, BB E R
RE, SRAFRNENGE. Bilan:

[l xmlrpc. client il xmlrpe. server HIALMIE Ml MR R I S HEA 5 . B (kAL &4
FEEVA XML, i 5 (E A 7 B B XL AR o804 L i

o KUH email B A MIME FlHAth RFC 2822 #H B & T CFUE R SCF . AHER smtplib

M poplib JE L B AL S YGIUR ORAL , email PR HEA S SE R0 T AR, Wl A o7 B
fRASEATUR AR (R A ARER) AR E A i SR B I

* json E{}¥ JSON BRI ZEREAmFINT, SULEIR SR, cov BAHIERALE HHE CSV (PAE

SRR AR A% X, TN EORLBAI AR 38 ) xml.etree.ElementTree, xml.dom
Bl xml. sax BFAISR XML g R, £ABITA, B LRI E RS L T Python JE i A 2L
ftn T B2 Bl g2 [El.

sqllite3 Kifl/2 SQLite ZORE pR U — g e, Fefit— MR B Fr AR EORHE, AT DABE Gk
JEERMERY SQL FEIAZCEN BT3B A7 I

O B B4, 5 gettext, locale fll codecs &,
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cHAPTER 11

Python #ZAE R = ER EE—— 5 — 7k

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

11.1 HH4ER {1t (Output Formatting)

reprlib BAHRML 7 repr O WIMA, HFTHRARRE R A BRI Bl 1) SR A -

>>> import reprlib
>>> reprlib.repr(set ('supercalifragilisticexpialidocious'))
"{lal, 'C', ldl, 'eI, 'fl, 'g" ‘..}"

pprint WA REEEEAGE & B & i e g E ER s B, [ H 2 DA S T . 4
FEGE—ATIRE, [ESer IR S A TR, DAV R TR BB g -

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'vellow'], 'blue']ll]l]

>>> pprint.pprint (t, width=30)

[[[['black', 'cyan'],
'white',
['green', 'red']l],
[['magenta', 'yellow'],
'blue']]]

textwrap BAHRBEMEA M SCARMBE , PARFOFE 8 I AR T -

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))
The wrap () method is just like £ill()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.
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locale FEAH REAFI—M8 S A7 e SCHUHH B EORH& SR R, locale FEAH Y format e — 1 grouping
JEE, ATEAE AR BT (group separator) A% 3L :

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

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

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

'1,234,567"

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

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

11.2 #&E#R{t (Templating)

string HAE S HZIAEN Template class, SR HIILRRRIE & 6B EAT MR T . B2
HEEFERA IR, (B 5 R 8
7 R B EIAF 5844 % (placeholder name), ‘B2l $ MI_EAr¥ARY) Python (EIFF (F-RE. #erAi

TIRE]) W, fH OSSR EENAFSE AR REAE AR b S 2 0 7 R T T e A S . B 59
e EE 5T $:

>>> from string import Template

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

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

B R AE dictionary B BH 8 7 5| #oh K S AL 3 H B A 47 980 E, AR[E substitute () method 5| %
KeyError. ¥ AE¢E4[E (mail-merge) FEZ A ME AR, 60 F RO S RA WTRER A 52 1, 1t
(i ff] safe_substitute () method & ¥ @ E — WRERA B>, ©aRRRERNAFIEAS:

>>> 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$Sowner.'

Template 1 subclass (FHHE]) 7 PAFEE A 5T FAT9E (delimiter). B, — AR A [EVER 2% 09 v B
MATIAE, ATDASESR I 0 S EEEAE B . W s s Ak S B4 5% -

>>> import time, os.path
>>> photofiles = ['img_1074.7jpg’', 'img_1076.7jpg', 'img_1077.3pg'l]
>>> class BatchRename (Template) :

delimiter = '%'
>>> fmt = input ('Enter rename style (%d-date %n-seqnum $f-format) : ")
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%y")
>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print ('{0} ——> [} " .format (filename, newname))

Qs
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img_1074.jpg —-> Ashley_0.Jpg
img_1076.jpg ——> Ashley_1.jpg
img_1077.jpg ——> Ashley_2.jpg

AELRALIY 75— (A T, el S s A A 8 2 B 2R S et T DAL XMIL AR, s
T FA HTML 488 5 E) B RTROBT

11.3 =i ZE5E D4 HE (Binary Data Record Layouts)

struct BAHRHET pack () M unpack () pEFC, AR ERE AT E)R AR i HRERE . AT HiBIE
W, W AE A zipfile SRALRIEET , (8 EIREIEE 0 ZIP 45 % #2285 & 3 (header information) .
JE # AR A En A T AR ER S A RN DU A A T A A BESF 55 B (unsigned number), " <" FIR T2 HE
FoIN, BV /g little-endian) {3 TCAH NE T :

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

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

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

11.4 Z#1T7# (Multi-threading)

UATHR 2 A HI K (sequentially dependent) f) 22 {i AT B5 EA T A (decoupling) FHEAT. HiHAt
FERSTET SEATIRG, 22047 8 T DA AACHR T8 FH AR A e 2 W 6 ) 2 i AR Y BB BE o — {0 B ) 191
e, T84T VO MK, 787 —(BAT4 P Tt

PAN RS UR T R MY threading BEAHAMATES SOE TR, T AR REAR AR T -

import threading, zipfile

class AsyncZip (threading.Thread) :

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

self.outfile = outfile

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

background = AsyncZip ('mydata.txt', 'myarchive.zip')

QS
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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.')

AT RN Sk, T2 M =R e S A AT . [k, threading BEALHR
7 240 [F 2 g P E 1G4 12) (synchronization primitive), 3588 (lock). ] (event). {5{]:% # (condition
variable) F1%¢[F) (semaphore) ,

[ E s THMARER, BRG] fEs s — e D E B R oA, AR5 aR im0 480 vk
&, A AR AAIE T B A TEE T, AR queue B IR REEA TR AR 6 A B A T4
HEEK . EHREAG M H Queue YIEATHATAE B G AR, S dekst. Wa . EaldE,

11.5 H[FJEE(F] (Logging)

logging BUAHR AL REF 4 HE ik H ERER S . e T, HERE erpit iR

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')

EGEAEI T

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

ETAREE), GRS BN S UR o bl a6 AR 615 5% (standard error), HAthfy H SR IF {0
$, MU B RS . Bk (datagram), AEPFEHEEE (socket) B¢ HTTP fa] il . it s v] PAAR
RSB SEIEY , #EEA R A E (routing) 72 : DEBUG, INFO, WARNING, ERROR, M CRITICAL.,

H EJRCE R 8T DAL HEE Python BLEE, 0 HT DA A A FHT 25 v i 1 AR S8 DA A 725 (B 1y H BTG
(ET, 17 6236 O P R A o 8

11.6 555|F (Weak References)

Python € | B TRCIEHE L (B K2 MW (14T 2 BT I (reference counting) [FIfii [ garbage collection
HGHERIEERZ I . H— A2 BRI IR A, e iRl & et .

b 2SR 2 e A R (R T (E F R, 0 55 A 0 R SRt At o 24 e 66 PR R el (B e 1)
AR, B RBEEM, e — Sk A L (permanent) (2 . weakref FATHZILAY
THAPARLES 2 e B EY . S AR, B B —M555 ] H % (weakref table)
2%%%’ (IS5 | 4124l % — {8 [m] I (callback) . 70 ) JE FH A5 BT 77 (cache) AR 2E A () By B 19

>>> import weakref, gc
>>> class A:
def _ init__ (self, value):
self.value = value
def _ _repr__ (self):
return str (self.value)

Q)
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>>> g = 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:/python310/lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()
KeyError: 'primary'

11.7 {EHM List B9 TR

FEE SRR R TR, AT DA EN Y list (H351) ZUEGE R . (B2, AR e IRIERae ) 2
&, TR B EE.

array BARHL T array O PfF, EBE list, (ERRERFFEIH LR HAER M. A #
BlJE R — (WA 5] (array), DA 7 JCAL AR SE4 5% — i W (unsigned binary numbers) [EVff£7 AL (K2
HSE] "H"), WiAE Python B IER list v, AR IE H W4 {0 16 8 (L7C4l -

>>> from array import array

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

26932

>>> af[l:3]

array ('H', [10, 7001)

collections BAHIEHE T —M deque () P, BI4E list, {HAEZMMNA (append) Fl3# Hi (pop) [
FEREHR, T P AR G R RS . SRR T R B MRS (queue) A E A5G ik (breadth first

tree search):

>>> from collections import deque

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

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

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

B TR AU List FEAERASH, BREURAARML T HAL TR, G40 bisect B, HA REEHAE sorted list (2
HEFE) et

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

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

heapg BALFME T —LLpR 30, RESEEHY IR list REAEHERT (heap), fie/IMELAYIE H Bk PREFIE LB S . 3
LR B L RAF RN TR, (EAEBEERAA list A THE T A FEURE), EaiA m:

>>> 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 1+l (Decimal) ZEEER

decimal HEAIRML T —{f Decimal BORMEAL, JHA it 77 BE @A . AR e i () ) of 1 o B o
float FHfE, #% class $FENE H R T o5

o gl P AR R M A 5 e 3 o7 i TR IR
o BPREHESE (precision) FFE ],

o FERIPUETIA, DA 2 i el B A A

* JBE R/ NI (decimal place), B

o B S B S AT SRR TR AN AT i e T A

flhn, EEFHE 70 4 T TR L 5 % [ElS i T, 6 il il 72 6 ok o hliE A, AT
MBS, WRIERESIR G AR RGNS, mEmEE g EHE:

>>> from decimal import *

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

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

0.73

Decimal WA R EREEMIE, & MRIEA 084 RO B BT S S BY 87 A7 70 (8 A 8
(¥ eAt. Decimal W DA BT TRHAGAE AL, DA G (A il ] V7 0 0 S vk M e 303 1 it o B 2 25
.

HERRENY KR VA 7S Decimal class REMEIGUAT 3 i 7 M AN S8 FH P RS SRR R S5 A ) -

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

>>> 1.00 % 0.10

0.09999999999999995

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

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

False

decimal B ] FEALE B b SR E ) R EDRG A

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

P RigREH

12.1 &4y

Python [ e i 5 & 2 ANTEATHE R OB A B AIASAR o 8 e A R A% 95 S R 5 WA ) e
Joi, PRI {1 P AR ] RE RS R R R B B IE, BS2 5 1 1 T R R AR o B R AR 7
[t

T8 R AN K B2 484 Python st nl DA 2 A7 BN RS 205K, AR B IR 2 A /52— R4 E 1Y
B 1.0 B, (B354 REMAEA B F52 2.0 iz, ARENE B TR 2246 1.0 52 2.0 #RErffse, DA
O R R

EE =2 Al —FERE % (virual environment) , & e—{HR AT ERIA, (E FLIET A #5414 e AR A
Python, PAN—ZRIIMHBKEM:.

AT F R P A X AT AR A [ Y [EeBdss . DARA PR @B ol b, BN A eEER EH T
wyEEERS, [F 2480 1.0 iR, AR REN AR B AT AR 55 Sh—Mf 2.0 iy (EER . e e e
A B LA R T AR 3.0 i, SEEA s S AR A BB

12.2 B FRBR

A A S B PR EHE BB B venv. venvy i@ # € 2SR REEIUS I OB AR ¥ Python., B4R
9 2R B A FRURAEY Python, /RAPAIZEH python3 {4884 BT R4S Y Python.

e U BRI A IRr 0, EARIE) e i DB B A Bkl e 2 4%, PALEJAR (seript) 14T venv BLUAHEIH 4+
SE BRI -

python -m venv tutorial-env

W tutorial-env NFEFERIHE, B E L tutorial-env sk, EH W GEEmHEY —MA
Python F 535 AYETA DA B ] i SC 4B A S A el 3

[EHBERSE R 3 ORI B2« venv, SE R4 FE H € (0L EORHICHE IRIY shell T LRIFRERL, RIME bRy
2 BE ] AR RE EOR IATAE R IR A, AR s AT AT (3. EOR AR 1L SR L TR ST . env BR5G 4
WUE AR ALER

— HAREST T EREESE, R AEE .
1£ Windows &% H, A :
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’tutorialfenv\Scripts\activate.bat

T£ Unix 8% MacOS %%, {#1H:

source tutorial-env/bin/activate

(35 Br A2 =058 1 7 bash shell, WK 2] esh 5% £ish shell, i &AM activate.csh B
activate.fish Z'Kc)

(EV ) ()45 P 5% 4 oA 8 AR ) shell $7s “7 TC AR BT AR IEAE 8 1 iy (B e 5, (E) ELAG OB 5 AR AR AE LA T
python EI’JHMIJTW?@* SN Python fitAs, fin:

$ 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 EREMHF

PRAT PAME 444 pip MR SR Z2%e . THRAIB BRI . BRIATEOL T pip $FA Python Package Index
DAL AR DATEVRIY web ) %5 4% 125 Python Package Index .

pip I 1454 “install”, “uninstall”, “freeze” %5, (W] PA2 % installing-index $5Fg, RHFS pip )
SEHE[EIH S )

VRATLAZ I 4 5 B R4 7 AR e Rop AR R 1

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

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

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

VRULAT VA I TR B4 2 A4 B == R A E e A -

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

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

RAREHMITIIGS, pip MAMMIRAC G, REHEIRA. (KT AR BR R R 5
KB IA, SRR PIIAT pip install ——upgrade AUEEFFBERAHIRA

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

pip uninstall MR 2 A4 5] AR EHEEB R RSB E 1
pip show n PABUR—fFFE B &R
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(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 SrHUREMREERE TG O8N EMS:

(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 ] ARE M CALLAMBLHEH, (L2EL MM pip install WASERIHA. —
A S AL Bl T R A B ) — R MU requirements. txt HYRESE:

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

requests==2.7.0

requirements. txt A PABERZ A E i, (B ELAEETRE i FH AR 2 —34000 o i & AT DA install
—r BRI BN

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

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

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

pip A HLYIAE. W PAZ installing-index $55F, APUHF5EEEN pip [EIHSCHF. BRERE T —EEM
([) HAE %3 B2 F Python Package Index W] DABURIES, A PAZ % distributing-index 5H5 .

123. F pip SEEH 99
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cHAPTER 13

R I RBE L) 7

(TR AR SO T GE 4 ()3 i) Python (i BIUBR—— GER% A% 8 S0 T) Python AR (E)7E 8 8 A2 0 v B
B . A MREIER s 2 e ?
AFHUERSE Python IR —F43 o SEy SCUFEIEEAR AL SR 5

* library-index:

Wi E S iy T, et T (EEER) M2HZ 052 BE. ok B TE s = E)
FIRIAH . BEMEY Python B¥17T A €6 & K = MRS . A eBidh vl DAGEER Unix {545, il
HTTP AR Sef:. [EAERLEL. a5 s CGI A, BEAak . KarL HATS .
5 o 2 2% FEI T DAGRAR 1 A Wb SR 4 mT DA

« installing-index: [FHH Bl figtfs 2 ] 22 & 3Lt Python {81 FH 25 i 4 85 OAREAL

« reference-index: Python ¥ DA MR AFEMEI . S0 SRR AR G L6z 0, (ARl S
A G r) e R AR A .

5% Python [{ & :
* https://www.python.org: Python ] = 2L485G . B LSRR . SO DA S 45 £ Python AH B 148 B
* https://docs.python.org: He#i5H R Python B34 .

* https://pypi.org: Python Z{42%5| (Python Package Index), 2 Hitl#%[EJfEF] Cheese Shop', [FI4& T fifi
FI#& B¢ Python B RS, [ERRAMEAREEIW . — HPAAAEEEM BAREAG, AR ] DAS BR 5%
Ve i B3 i3 [EE) HL e Hofh A 383

* https://code.activestate.com/recipes/langs/python/: Python Cookbook & —{FAH % KINFER AL, U5
R HIM . 8K AIREAL DA T A7 P RO (EDAS o AREMEASE 725 A B BR I Bl S e — 74 44 [E] Python Cookbook
(O’ Reilly & Associates, ISBN 0-596-00797-3.) [ &E4E 1,

* https://pyvideo.org FEMF RS € B 2R AL R @ [EMCAE B Python AR5 A .

« hitps://scipy.org: The Scientific Python 3£ (8 & FFL R MBI S SRR PRI, DS SR
EER . RS, JEERESE. BEREE. Sl g —R15NEd.
47 Python FH BH 11 S ) B [ RE M1 ¥, RSAT PASR G B BT BARFAL comp. lang. python, =€ a2
python-list@python.org Y Z 7y i B (mailing list) . 7 FTFF AH M T A 177 B I 00, DAY b o Ut 281 G o BB F:
Hols B B — R . BREABO RIS, R (i) M. sl st st T .
T 2597 B AR AE https://mail.python.org/pipermail/,

! [Cheese Shop (j2#J%)J /2 Monty Python ffj—{H i : —(IEA A —50R TS, M EiERe, 5aEsEPEgS.
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TEMRMGZ A, i eiERg IR e W (e FAQ) SE Ml HiEl. FAQ €r[nl# i SR Z Wiy
BRRE, ARz MEE 20RO REMEN L.

(%
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cHAPTER 14

BN\ AREE A1 s AT D& (L

A SERRA ) Python B 9 i i A E) 2 1) i 1 /R 22 R B () (history substitution), {{LI7E Korn
shell A1 GNU Bash shell i 2fig. & H2IfEE M GNU Readline s xURACE A, B S04 25 00 43 5 14 JELASS
EA AR E A CWEN S, EEERMEAEET .

14.1 Tab $ B E)5eH (Tab Completion) 1 58 s2[[)#5 8 (History Edit-
ing)

TEH R DB IR, SRR AR A B2 W RE @ HBIEVT, FrRAWT DA Tab SN H B 5E
JRRREC; B @A Python IR BRGA A FE . i sk S M2 ARAT T BEAL 44 R . BP/MEJE string. a (R
7y B (dotted expression), B #HRAR—MH ' . ZATHERAORIE, RERBORERRYFRE I,
T ABSE R RER, MR _getattr_ () method (J57K), [k i%iEH X
W0y, Bk RE G AT AR B e SR . TRt e R AR i 2 Rt B R e AR il
%%%ﬂ%g,—@%E.mﬂwmhmvxy%%%*oET—&E@E@ﬁE%ﬁ%,%%ﬁiﬁﬂ
IR PT ARG -

14.2 EENEHEXNERF=E

SLELIRCAS (Y B A L, BRI REMY BRI RE R — W BRI (B — S B A w8
RAETERF T 4 Tl S RO AR (T &% (parser) H1IH R —47 /2 75 7 S AR HEAEHT (indent token)) |
ARRSE 1o 1 B¢ B ] RE & BRI AT R . A — M o reEn A (S =) #7598, 5l
SEAHAUAT SR VCES, IR ERA

AR E BB X B Ry R, OB, FBE) IPython, & HAF Tab % H ) 5% L.
PR TR o e E A B S (. B AT ASE 2 R EURE e i A S HoAt e AR o 55— (R
WEA BB, FE] bpython.
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cHAPTER 15

FROSUER . AR

TERT MR, 7788 (floating-point number) 2 DAKEMIE) 2 (Tif) AR . WA, 7+
/N

’0.125 ‘

APAHE 1710 +2/100 + 5/1000, [RIEEHIIERE, /N

’0.00i ‘

AP E] 072 + 074 + 178, 3 Wi /INECA AH R A BLAE, 1M il — ELIE AU IR R BT DA R, 1R3& DA
THERIEIR

KM, R 1A/ N PR DA 30N R . — IG5 SR E], AR A - (7 B U
AE BB B AEAE R B P ) e 5 7 B s o

EAEA T, B EE R SRR DA 13 (B, AR DA A3 {7 /N

’0.3 ‘

S, EAILLL:

’0.33 ‘

e B S IbpUR S

’0.333 ‘

USSR 2 A AEE NI, R SRR EL AR 1/3, (AR 2 AR HOR, 1
= 13,

FIRRITERE, A IRIBUE AL DA BeRs RN, /N 0.1 Rl 3 O/ MO HE b 0
FE IR/ NI, 1/10 G PR /N

0.0001100110011001100110011001100110011001100110011...

HBAREAT A RO, Rt R eS8 UE . 1 BALE R 2B, 1R B R 3 i
HER IR, Hh PR R A S e, 53 MAcER, ARHIE A FRAF8 ¥, 7E 1/10 )
B, THEAAE] 3602879701896397 / 2 ** 55, [MimkERIE R T, BASES%R
i 1710 R ELIE A .
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HUR BEBUR X, AR 6 A 5 B2 L U fE . Python I @ B — M T L ME, H
LT ARt S ) O UE R BRI A e . AR 2 B Et A, iR Python LAY €1 EI
H e I LB, HFORFAFAERT A g 0.1 B e AT UE, EREURED:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

T8 RN EEG A B0E 2, FrA Python 1§ (7 B BRASAE AT AR Z WO BEIR , SR & AR U(E :

>>> 1 / 10
0.1

— BB, HEIR B B AR AR ER 1710, (BEIEREF R BB a8, feds
TR HE SR B

H W E A FFZ2Z AWM T oM ¥ LR — M &R
3 O 4y #. B oW E: # 5% 0.1 F  0.10000000000000001 Al 0.
1000000000000000055511151231257827021181583404541015625,#H 3602879701896397
/2 xx 55 3 Rle HAE AR T A B A R RO, AR — R e T AR, IRl

eval (repr(x)) == X
JEs |, Python {42/ 5 JC (prompt) HLEJEE Y repr () MU E SR L EBEWI A 17 18H R

0.10000000000000001. ¢ Python 3.1 fitfF4f, Python (FERFAMIRS L) BiAee&E IR H A
O E B RE 0.1,

VERE, SRR ARRORFE, R Python (R (bug), SR RMEEROSR. HER
A B RO, N & BRI 00 B R (HEAAAT SR o 2 TR @ B
WiEE, AR BTAT B S e AR )

(EIR S 1, PR 7T REAE 2 S Hs (¥R 5XAL (string formatting) (EVAE R 1) A2 3 :

>>> 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"

WTMR—REENE, ERIEERL, PHERr e L5 (R FAE S AFIE RS ME T &
a1

BHELIEREGELE N L8, S K[, 0.1 N2EIERY 1710, =8 0.1 BYMEH N, A E(E
HEREER 0.3:

>> 1 4+ .1 + .1 == .3
False

[A] IR 0.1 AREFFEIRATRSHERY 1710, 34 0.3 ABEF ISR 3/10, FHSEM round O sl
AERgHE):

>>> round(.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False

BESR S P R MM RS E S, (H round O BRI ABFR BRI AE By, —2, K
TR 14 S gl 528 A T DA ELAH e -

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

TIECOF R MR R 2 B . IR [FORERRZE] B, R T T0.1) MR, W
SR P H At L R S SR B IAR T PAZ: % The Perils of Floating Point (725804 E %) -
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Al SRR B A, T3 R A R B . | AN, RS B i 480 | Python 11 float (3
B EE R, RIGT B R IR, MAERZ BRI L, B UGERE R) BE HE N g R
2%%53 432 1. R EZHIEHAREC &M 2E, ARFERME, BEHEE0EE, &K float
TR AT RE B R Z B B A B

HESR TR BT ARE BOAAAE M, (I EE R, AR FOR R A R BURME, PA g R
AZETEMR A, AREW BRI RTERMAS R, str () BEELAEN RER, MEAETEAER S, 7]
2[F] formatstrings T1EJA str. format () method () MIAEZHLE .

SN R v - R VE R I, ATPASR 2 decimal BEAL, T AT EEME A e i AR o B s
e 2 AR A e o 5

A TR HEE A SR fractions BiAL, sZMALE A BREORE/EESE (LAl AOKS iR R
1/3 ERERBE )

TR B B S AN, (RIEREE — & NumPy 47, PAKH SciPy SER B FF 2 1A SR AN
Bt ELEA I HAL B . 5521 <htps:/scipy.org>.

HEFERWEET, #ARE a9 B0 — M foat fYKS #E {5, Python $24tf9 T H Wl 1% B i i, float.
as_integer_ratio () method 7] ¥§—1f float [H{E % RE44:

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

HIA % AR Y, BT IR P B G (-

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () method PAT/NHE( (FEBAE) 16) Fi float, —HEATRAKS H AR 11 BB BT (o A P (L

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

TE A R 7N HE LR TR AT A HE L E 2 float {:

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

IR 2R R MERY DR AR AE AR R A Python 2 I A SE @R MU (B R RECTFH)
SIS IRAH RS SUI HABRE S (A JAVA 1 C99) =2 [EVg kL

A MM ITARZ math. fsum () WA, REERHAARIR BT EV DS FEBERGIE G . 5 BfE e n 2 B4 T
R EHERS, B ERE) [RERAIE (lost digits) |. 55 1T AR BHBGEA #EHERE S (overall accuracy), ({15
RZE AN BRI SR B 5 B A R E R R -

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

False

>>> math.fsum([0.1] * 10) == 1.0
True
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15.1 RRERZE (Representation Error)

A e AR [0.1) mol T, [EEWIRE O SR R O TRER . DA IR SRS it
(LiF BN RO BT

Representation error (FniEii2e) RIGEEEWHEY, FL (FE L2 R2H) Tt/ NEES R E
MDA 3y (EEEE 2) /NEER, 542 Python (5§ Perl, C. C++. JAVA. Fortran fIH A% @4 AR
B BUR VRIS PORE VE a f er ) E 2R A

[EHHEIE? 1/10 SRS HERL A—M8 — 30/ NECRFIR . 24 (2000 4F 11 1) #FFrf s s
{fi ] IEEE-754 J7 B BOE AR E, [F1H AT FTA 1915 #8A IEEE-754 £5fE ¥y [ 4#/% (double precision) ]
He#@[E] Python (1Y float, 754 double £ 53 (UKL, FTLATEEIARS, SIS 6% i 0.1 MEF fkin
W8, VAJI2**N WIEE0R, BE J IR 53 ATy RS, I DAY :

’1 /10 ~= 3/ (2%*N) ‘
FERE:
’J ~= 2%*N / 10 ‘

A2 E] J AAEHER) 53 o0 (B >= 2%*52 fH < 2%*53), FrbA N B)RAEHEZ 56:

>>> 2*%*52 <= 2%**56 // 10 < 2**53
True

HHY, BV IEEA 53 A, I S56 e N ME—{H. T J fef TR BE R KGR i AR BT

>>> g, r = divmod(2**56, 10)
>>> 1
6

HRA AR O 10 fBY—2F, BT DASREER 1 (oM e i i (o2 i 45«

>>> g+l
7205759403792794

FEPA, TE 754 K5 RER ) 1710 A ME 2 -

’7205759403792794 / 2 ** 56 ‘

A5 TRV RERIBR DA, &0

’3602879701896397 / 2 ** 55 ‘

AEERE, HURFRIMA G, PTOAE BB BIC 1710 07 —86 WUREME AL, ROk &A BNk 1710,
(EFEALAT S E NN AT RE 2 4% 249 1/10!

FreA RS TERENE [HF ] 1/10: ERBIM2 LIRERIHES 3, tust 2 B RE1F 21 754 double s fRUfH -

>>> 0.1 * 2 ** 55
3602879701896397.0

U % 70 WA 10%%55, MW AR BIRZAELA S5 R it o 87 B -

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

T8 R AT AE 55 IS v kS VR S0 2 A 1157 4 0.1000000000000000055511151231257827021181583404541015625,
HHBUR SE R ) T B, 2B S (235 Python (5 IR AR ) S4B 45 S & A B 17 (EA A1 8

>>> format (0.1, '.17f")
'0.10000000000000001"
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fractions fl decimal BiMIREMIE LRI AT 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"

15.1. FTRERZE (Representation Error)
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cHAPTER 16

Bt [

16.1 EEiER

16.1.1 SERRETE

TSR A, BB A A RS R A HEE . A H BT, BRI FHRUR T W
B A AR SR, EAEE HHEE R AR Bk AR . (1 except FAIHE try BRI A g PEIK)
BIAMEBTERE N AR5, ) ALt 2R En, SBEEZRY ; &S RERA—Z A —ik
IR IEE] . A R SRR AU AR B AU SR 5 AT TR A 1E W AR
] E R FIOCE R R FOCM A R B o0 (B 2 Control-C ok Delete ) & HUH#iAERR [0 3] 342
%j{;l:' TEFRSMATHE A — P, ©5]% KeyboardInterrupt B4, {HAIDUEBE try Bk
RRBEHE

16.1.2 T[#{THY Python [EJ&

FEXE BSD {1y Unix %45 |, Python [EVA T AEHAT, #ifR shell [ElA—hk, G HCE AT w47

’#//usr/bin/env python3.5

(e P paTa I) (EEAN MDA R — W THATHEN. +1 LU A
ERICP -, 35 E A Unix BEUIEAT O \n” ) R, TS Windows O \r\n® ) [T ek
B, k0 JRE Python th B HTEVR.

W PARE ] chmod 5 A EIEAR T nT B TR sl HERR .

’$ chmod +x myscript.py

& Windows R4t I, [ [T BHES. Python 2R B . py H% 8 python. exe
BHELEZ, @k % Python Ml rEDIEIAEST, RIREA BT AR coyw, TREEELT, WHEH
BURF ] 15 10 77 6 B

! GNU Readline £{7frj— i it B rT g & FHL 1135 — 2«
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16.1.3 EEIR[FEHIESE

EARE B Python I, AR [E1B) BB SR REA T—LEARMEHR O R AR 0 (8 . AR T AT 8 3 —
#[E] PYTHONSTARTUP WY BRI HORTE B, w8 MU~ MESEB A SMEES . ENIIFEEEL Unix
shell i) .profile,

B AR A B A R P, & Python fE[EIA iR e, WU E A S0, % /dev/tty 1E
[El5 41 I AR G (35 R R BUAHR BB o e T I B35 20 Al 4 25 ) oA T
BB i F68X import ()9 {4 0] DAYE B B AR ORI BR a2 s o AR ] DATE S MAE R 3 sys . psl
il sys.ps2 SFHIRFIC.

IR AR E T H B s A B AR %, AR DAYE 2 IE B RS 2 8L i os.path.
isfile( ‘.pythonrc.py’ ): exec(open( ‘.pythonrc.py ‘).read() HFE=CHERR EEBEIT

Ee AR E—E A b N B, AR HTEEAR A e b3 R

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 E[F1LiEH

Python #2447 WifME)] T (hook) FEARFI AN EXENL: sitecustomize fl usercustomize ., BWHEE
SEABELER), e e Z AR BRI site-packages [ E . [F1E) Python [FE 175 BrREA M

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

BAE, EA A% B Eh Al — 4 usercustomize. py FIHEER, [ER AR EMEAB AR .
& 52 Python [{RRRIFIY, BRAEE DA —s BEIEEIB) PAZE ] B E) import .

sitecustomize WYEAE K XM, (HiE# 2 H B BB 7F 41 site-packages H [EI' N fl &, [Fl7E
usercustomize Z Jj import . FEZAH2(E site BT M.

I3
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APPENDIX A

>>> HH)3 shell {YTHEL Python #&/R°F 0. 5 RN BETE Bk ds o AL B 7 sXHc AT i AR 191
o ATDARIR:

o e AR ARSI . AE— S ICIC R 2 E AT (delimiter, BIANSESR. J5fE9%. E45
SRE=519%) [, sRTEHEE — R E/ifR (decorator) 2 1%, ZH AFRAHERS, HH)5 shell #
/I TH L Python $278°FIC.

o FF# Ellipsis,

2to3 {334 Python 2.x s HEIE) Python 3.x L MEAY THL, & 3 B4 AL ZEHE A
PR 10, T 32 L R AT DS T S 30 T BT At

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (MIZAEEHIE) M EIEHE (XAE ABC) R4t T e R MM ik, 1
Elduck-typing (W F2UE]) MH7E. HABRERI AT, B2 hasattr (), HIBHAER A A5
IS5 R (40 B JBE AT 7% (magic method)) . ABC [EJ A [EJ#ER subclass (F4HE]) , B MEIARER
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #i; sH2E abc BALRY
[EIHASC 4. Python 45 ¥ £ [EIE ) ABC, HNERIEER (F£ collections.abe i) . #F (£
numbers i) . H (FF 1o B4L) KX import FAFAR AL (7F importlib.abe #i4). &
ATPAE ] abc B4 AT 3 O ABC,

annotation ([EJff) —HELSAEL. class BME. pRCAY 2k ml AN BB O AEE) . IR, &0l F ARAE
[Eltype hint (BIEFHER) .
FEFEATIE (runtime) , [W53 SO (ERR VA DA I, (R A3k o, class B MEAN R X AOE)R, ErorE)w:
TEAEAEBLAE . class fIBR) __annotations__ FiRE M.

#5 2 [Elvariable annotation. function annotation. PEP 484 F1 PEP 526, =202 %A Hh e ERA .
IR I VR 1) o {4 B 8y Y25t 2] annotations-howto

argument (51%0) WP R OREREELIR AR funcrion (method ) FME.. 5 I3CA Wi :

o B4 7| B (keyword argument): FERZNIFIY 1 DLERE)IT (identifier, 4 name=) BHFEMIT 3L,
o2 DA < * 1A dictionary (7i) EIAGME M EIERS 2. BN, 3 F 5 #HIZPAT complex ()
WY H g B g = [

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o 15 E 51 ¥ (positional argument): AJe B4 5 WG H. FUET | BOTHE— {05 B LA E IR E
B, A (2) fEE * 2k Wierable (PEWCME) PTHOTCHEBER. G0, 3 F S HRLAT
RN IVATCIE &

complex (3, 5)
complex (* (3, 5))

5| BB o A e R B PR [ oS B, R SCILIE R i i AR A R, 5 2] calls i 72
g b, ARAE S AR T AT ARG s — 5 18 HRPAS (B o 6 [ s 0

Syt 2 ORI parameer (Z280) W&H . & REETH5ER2 82 ML, P& PEP 362,

asynchronous context manager (JEFIZBINBIEMEY) 0] DAFEH] asyne with BUAZUH B FUEREERY
Y, MERBRERR _ aenter_ () fl__aexit__ () method (F7¥E) Ke=Hli. i PEP 492
FIA.

asynchronous generator (JEFIGEIEZS)  —{W & Bl {Easynchronous generator iterator (3E[R 2 E14E #EEM
%) . EERERGE ML async def EFIW AR (coroutine function), {HAS[H][1) 2 E Al
HT yield #EEX, BN —RIA IR async for EREAYHE.

B ATHEE 3 AR F R — AR R EA g ek 2, (B, AR FRER FEA BERX
% (asynchronous generator iterator), #—RFIEN) B ERENERE, IO A 2 LAMHE, DABEIE;
.

— AL A EVE 2SR AR await BRI, PAK async for fll async with PR,

asynchronous generator iterator (JERIZBEI:ZSEUREY)  — 1 thasynchronous generator (1R 2 [E14: £%)
PRI N R

& & —Masynchronous iterator (FEFIEENLAE), B EDA __anext_ () method NPy, &r[a]{EH—
T % R4 (awaitable object), %I ATAERIAEEAE S AR 0, EEBE T yield
i yield ErEg R Miie )y, Rt BHATRE (O s 8O M E 1Y ry BAR) . BaE
R FEA BERE LS P __anext__ () EMEHF ] SEEY A RO IR, & a5k rib
FHEEAT. 752 (E PEP 492 f1 PEP 525,

asynchronous iterable (JE[RZLnf[EfCHIfE)  —(E(F, BRIPATE async for BR= PR . SZE1E
B __aiter_ () method [E|fE—{E asynchronous iterator (FE[RIZENLES). B PEP 492 5] A,

asynchronous iterator (JEFRIZBEMRZS) — M E/E __aiter_ () F __anext__ () method [¥ 4 {4.
__anext__ /A [l — flawaitable (W] % F5 ¥ F) . async for & AT Ak [ 4 B 5 1Y
__anext__ () method Fr[EE K AT ZGM1F, HP|'E5|%E StopAsyncIteration 4, Hf PEP
492 5| A

attribute (Jg§Pk) —ESIY)PEAHBIBAYIEL, (K2 REZ I (0 R 5K (dotted expression) 44
M2 IR B, AR o A— RN o, MIEZEIERELA 0.0 #7121

WR—AY 7, BT —M% R 2l identifiers fT & 382 sE)fF (identifier) (1)@ M2 A
TRERY, BIANfEFH setattr () o BIE BN & M A e L 50 FH 240 P 55 ORI, 1 2 7 0
getattr () FKEISGE.

awaitable (WZEfFPME) — (T AYE await SEE X Py . ©r A2 —Mcoroutine () |
®E A __await__ () method [, 5% (E PEP 492,

BDFL Benevolent Dictator For Life (#E{" 2583 ), X4 Guido van Rossum, Python [ 833 .

binary file (_iERIER) —EAEER N R Abytes-like objects BN TCHER I 1) file object (REZEE).
TIHERIAREPIP T DL R (rb L 'wb B 'rb+') BEAEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ io0.BytesIO fll gzip.GzipFile B,

st sEext file (XFHEE), ER—MHEEERIREA str WRERYM.

borrowed reference ({iJl1S1) 7E Python (1) C APL i1, { R3] A4S RTS8 A, MR ZATSH
MHAFEA LTI AR R B A0 — s fast . I, B mlids ] PARS BRI 5
W% G —strong reference 55V
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¥tborrowed reference WENY Py_INCREF () DAMFE J5HY (in-place) ##[F[Elstrong reference 24 B L
W, BRARZYE R RETE R K A 2 IR i B(E]. Py_NewRef () Rz AT IR EESr— 8B

H)strong reference.

bytes-like object (Kifijcalsi®fl) 1 324% bufferobjects H AEFIMEH! C-contiguous & W 1. B4
AW bytes., bytearray fil array.array ¥, PARHLE BB memoryview Y. $H
AL TCAR E P AT R i B e R A T AR TS S E A R R AR . A T A R AE
socket (i) #Fik.

AU AT R R PR . (EIRA SR @k Se A RRE) [T sl & e A R A 1 L
PSR G (E W ) Y4 bytearray, PAK bytearray [} memoryview, JHAlff 555 28 ik
il R A TEA AT Y (TMERER A TR ) s S (s bytes, PAM bytes
P4 memoryview,

bytecode (fiiyC&Hf) Python 1) ﬁﬁﬁﬁ%@?ﬁ?ﬁﬁ)ﬁ@ﬁzﬂﬁ% ‘B & Python #£x{7E CPython F 3% 1Y)
HRFIRYE . NS i A -pyc LZELTN U\@Hﬁ#{}\iﬂﬁn TR SR EET e (m]
PAAS I ARE 5 2 85 55 %-hﬁzﬂﬁ%) JEAE [P [H]EE T (intermediate language) | {5([E)&i#E T —
i viriual machine ([EERRS) I, szEeARs G fT B4R A7 C AL 3 E AU M2 (machine code).
B E RS, ISR bR AR [ #Y Python [FIHEA& 88 2 EAERY, HASREXEA A A HY
Python 2 [ fRFFEEE -

(L TCALAS R 212 AT DATE dis BEAHAYERA SO 4 3] o

callable (W[WEIYHyPl) —1f callable ;& n] DAREIFIY A #p44, WERYIRE il BEA N ADE A A — 45 13 (5%
Hargument):

’ callable (argumentl, argument2, ...)

—Aill function BLELIEAR jmethod Ff /2 callable, —{#H EHAE __call__ () F¥EM class 22 Bl 21

callable,
callback (IPE)  FEE]S [ #5epl (IR ) — M EIFLL (subroutine) pRizX, e A AR A S I [ B LA T

dass (JHE]) — 0 A8 7 0 & E BB . Class B9 7€ 3218 % € 97 method ) EFE, &L
method 7] PATE class B BB i THR0E .

class variable (HEIS%) —fH7E class FHESE, FIERZ LAETE class IR (FEEIAREFE class A ECBIH)
DI

coercion ([EIiRIEIHRL)  FE¥5 K Wil AR ZLE S | v Ve fe b, i — R EIAG B 3 [EIE) 55— R 2L
&= E(E) (implicit conversion) i@ . B4, int (3.15) &z EEssFIE#e 3, {HAF 3+4.5 1,
B G BR AR RE (—0 int, —F float), i Wi 5 | #H B4 Bl EIEIA [ 0 B4 E) 2> 4% 7 fg
A, SRt E 5% TypeError, WIREMGEIHREA, BEVEFTA WS SR ESHE, EIMERNE
%Hﬁii B% T IE#AE (normalize) [EIFH A IME, B4, %A £loat (3)+4.5 MIARERE 3+4.5,

complex number ([EJ%) —EILMATMHBRGIIETE, TEHITA BT @R [El— 18 25—
ARz A F#u2EEE A (-1 frrR) e, REEF R tynE i, £T
e as(E] 5. Python [EV 1 HEIM 1%, ERMEE MR RES: [ERaHE Mz
B 3 PewES, BN 3+17. E Y math BEAAE THSEO0 N RES, #0H cnath B4,
i%g£m~ﬁ%ﬁﬁfﬁﬁﬁ%@%mﬁ IARAREE 2R E M TR, IRERT-RERE 2 VR nl A%

Hb 2 A

context manager (T§BEEPRAY) — ol DA with BRIA AT BB Y08, T2 %M E %
__enter_ () Ffl__exit__ () method 3l . 3H2[E PEP 343,

context variable (§His#%) — B E, G DURE L F SO mA Ir A . 8 B RAT 4 17
fi#i f7 5 (Thread-Local Storage), £ rv, — {5 /e 3 (L1745 ] e B A N E. AR, B
T, AT T RE A 2 HEEE, Tfﬁf*ﬁ“%tﬂ’]i%)ﬂl_7 ETI??B@#EH%EE’%
(concurrent asynchronous task) 77, 3} #R BB BE) . #52[[F) contextvars.

contiguous (JEAN) WNH—H4EH W 2Z C-contiguous 55 3% Fortran contiguous, RI|'& €5 g1 [E) 28
#H1 . FE4fE (zero-dimensional) [ 4% 18 [ AR /& C I Fortran contiguous ., 7F—#f (one-dimensional) [§%1) H,
AT H W ZRAE RO R A AR RS TR G TR 18 25 B AR IE Y - #E 2 41 (multidimensional)
C-contiguous iz, FeRo R HE 7 0L IE 37 & EIH H IR, e — MRG0 fb et 28, #¢
Fortran contiguous [§i51 57, 55—f2 5| 8 kAt .
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coroutine ([fifit) 1f#2 2 f|FEs\ (subroutine) 1y — R EIRE MY TE . Rl 22 A I (0 e [ ol e A
P73 —(ERE B IGR . AR T DATERF 2 R IR e W Bt A R . B MAEEIA async
def BRIARB M. i S[E PEP 492,

coroutine function ({jFEr=) —1E B Ecoroutine (HHFE) WFRIE . — KX FEVL asyne def
A oes, EfEE{d await. async for Ml async with BT . iR H PEP
492 5| A,

CPython Python #23{5E & MAZHE B {E (canonical implementation), #{%§7i{E python.org I, [CPython] &
TEATFEAE LB AT, DA I BB B B F W ELAE, 191401 Jython 5§ IronPython,

decorator (:ffigN) —MER, B EES MR, BHETGHH ewrapper 5, M E—ER
5[ (function transformation), ZEAfIELIHH AIM & classmethod () Fl staticmethod (),

Fetiian ik FUZRRRRE . DA W ek o FRAERR SR 2 SR

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Class WA [F MRS, (EAEAREILBOAR T H . B ethidn i e 2 B2, 552 (Em0E R class
SE S IR S

descriptor (fiii&2%) AEMTEFET _get (). __set_ () B __delete_ () method FJ¥{k. ¥#—
18 class J& 12— AL, CMRRE A TE G re A R e g s . W%, M a.b ACHUS .
S S EIR S LR, @FF a 1 class FIP AR AMRE b (0, HWR b2k, Al
HH B FEA 2 method G gy . SEHFEAR R FEAR 2 VR AR Python [ BISE, WEIEMERTZY
BEny A, SHTEEemIEER . method. J&VE (property). class method. [EJAE method, DA %3} super
class (SCHIE)) 12,

BRI A S method fYSE 2 ¥EaH, w52 {E] descriptors Bl & 61 57 .

dictionary (‘y2Mlt) 1 B W[5 (associative array), HH (T2 4 88 € g WGy 2 (H . §8 ] DAL A5
__hash__ () fl_eq__ () method (¥4, 7 Perl Wi #EF)5%E] (hash).

dictionary comprehension (‘P i&sPiisY) BB VA, HAESE @ T ER YR 2 seR
T, EH AR FHE 1, results = {n: n ** 2 for n in range (10)} &
EAE— i, EaE T n MUHEE n ** 2. 552[E comprehensions.

dictionary view (FZMLEE#) 7 dict.keys (). dict.values () M dict.items () [E{EHY 0T
st B3R T HOPIEE B AR, SRR E I BB R, AR O RS e
B A B EI A E) e B list (H251)), M list (dictview) . #52I[E dict-views.

docstring (W Hy)  —fH¥E class. R EBAL b, VRIS — S A B0 FEp SR, R EEEN
HATHFEr ol 2%, (e aeianes e, EWOAFTE class. B EEALN __doc_ JE@YEH.
JAEIRA =58 ] DA )4 (introspection) SEEVER , K e & W A (EIRH SCH-FE R A AZEE (7 B

duck-typing (W§1HIE]) —FEREAGEREME, B EHE RS — Y B E R 2 & e i HAa 1Bl
AT B2 A9 /2, method B & I & WAL WP I s 6 . (TR B &R ARG — (B 1
Hyg kg —EE T, BEE—Ee—EET. ) HEERN IS ERE, R
A5 RE £ L (polymorphic substitution) A8 i & A EE TG 1. 18T BUEIZ G A type () 3§
isinstance () #FTHIEL. ((ER2a5HEE, W FREN DAY %4 & JalE] (abstract base class) A
7o) BRI, EEEEEM hasattr () PEt, SUREAFP BEAGEERTENE .

EAFP Easier to ask for forgiveness than permission. (35K EA i KFA T EAS ) 5% R Python %if
JEUE Er e B Sk B B R A, (D 5 (S ol T el PRl A 091 1o 35 Tl i () LR g S
HEF O RIFAET LW try fl except PR, B2 HMEET (Fl0 C) & WALBYL &%
e T ¥ 1

expression (FEFIR) —BDAEHEELREAREE . EARRE, —MEE e oy . A, B
B, B 7ol pR A S R TR B, I8 Lo ERRE el . B HAMEE SRR
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5=, [AEFTA ) Python 355 MG H @A . BAINE —Lstatement (BEA) AHEWL ML,
Fln while, BR{H (assignment) HI2BRiA, 1A A,

extension module (i FEBE41) DA C 3 C++ ARESHYBLAL, & fH] Python fr) C APT ACHAZ. I il 2
R AT

f-string (f2p) DA £ 8 'Fr [ERIB0 PR SO EBREE [f 78], R 78 SO 4
2. 2 PEP 498,

file object (F¥Wnft) — {0 3 (& 5 @4 L & i (file-oriented) API (1l read () 5{ write () %
method ) SRELAVEIRIRE GIRM Y IF. ARSEAE R YO 5, e Re ) o o8 3 B B A AR 58 L
& HAWBAL ) AR SRR B (PIAnERES A / B . sOtRBE) 5. socket (4fi)E) . &
(pipe) %5) MYAFHL. HERYHBAREEI A% £ 1 (file-like object) B8 % iR (stream)
HIE L, A=MAERY M R =& 5048 5% B =& A48 ST % . BEMINAHAE o
B e R . B R YR 2 open () MR,

file-like object (JRERWPE) file object (REEWIT) HIFFET .

filesystem encoding and error handler (K§ZXZRFMUEMEEREIIARA) Python B ili F i) — T 4 A F1 4
PRIEHER S, SRS BEE RSB, PASGK Unicode #nfl§EIMEZE R4t

T % R S A A ZE PR B RE TR A FIr g /it 128 BN TeA . WA R R S AN v E R L bR es, HI
API {0 &5|%f UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HAEL
A 8 2R 00 A A R £k B P R 2

filesystem encoding and error handler (&2 2 &% 4 1% F1 8% 32 g T 6 =) & #£ Python [E] & I |y
PyConfig_ Read () PRI KALE: #&[F filesystem_encoding, DA PyConfig [ E
filesystem_errors,

#t % (Ellocale encoding (@IS 4HE) .
finder (SHbgy) — MY, & EWEIELEY import A F K loader (WAZE).

¢ Python 3.3 §4&, A WTERRIA SRS 1 UIAAE F 48 22 (meta path finder) € {§i[f] sys .meta_path,
Mis44€28 B ¥ % (path entry finder) € {#Jf] sys.path_hooks.

#%2[E) PEP 302, PEP 420 fl PEP 451 DL T fift 58 2 40 .
floor division (In] FIUREBRIL) 1] 1 MG - 25 B R i B O OB B vk 1) N BBUBR RV IE S 12

/). Bm, AR 1L /7 4 WEHEESRE 2, B float (JRENEL) ERIEIIRIMER 2,75 RFE. @
HE, (-11) // 4pEERRE -3, HER -2.75 #ié T EEA4E 5. #H2([E PEP 238,

function (X)) —HHABIARK, EREEI N2 Ll B0 AR EESEK LM &, &
SUT | AT B 5 R R A B AT . s 2 Eparameter (23%) . method (F53%), DA function £
i -

function annotation (FXERY) K2 8EEEAE R —Mannotation ([EIRE) .

ek BE R R 2 [ElR o g, e AT @S2 W int 5180, ElgH @ int [
H{E:

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

bR A EIRE A R FE function ZEE AT wEANfRRE .
st 2 [Flvariable annotation #1 PEP 484, Y a I hRemdiiik. BN EREMRETER T, 3

annotations-howto,

e
W
6]

_ future__ future ffiA=: from _ future_  import <feature>, G5/ HiELS i HILEAE Python
AR A PR B EIME (R BEEE, AR R ni A . T __future_ BHAIREET
feature (Fh#%) WIRER(E. Fith import PASTAH FIS A BORAA, 1R DAE W— BT B e (TR 1
WHCHE R BRES T, AR EMEsE (e s) mETHEZATEE:
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>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (Lp¥mlly) HEFCIEHEA TGRS, A4 HBYEFE. Python ST EIL, 2iF
12 WG (reference counting), DA K — 1 RE[E g A A B 2 HEJG B (reference cycle) ()G EE 735 1]
i (cyclic garbage collector) ZR5E . 3 IR i LA g #5438 A T il .

generator ([E14:2%) — & nl{Hgeneraror iteraior ([EVERFENCEE) B . EHEERGE FHIEFER,
EARFKZEEE T vield #AN, fELE—RFIWME, @S] ik for [EE, #i2PA next ()
R, BRI — R
TE A AT R o AR S EVE R R, (AL e, i gE R FnE A BERE. B 4%
R EARERERE, IR e s, DAk 36,

generator iterator ([EIZ:23EFUCES) —{f generator ([EVAERS) KT ESLA .
B yield S5 EHifey, [ERt M BRI TIRAE (3E R M E P ay BAR) . #(E
i)%iﬁ%%[ﬁlfﬁﬂ%%, B I AT (BTSSR 2 T B 4 1) R = T AN
[A]).

generator expression ([EEZNETA) —HemEERRGERTN. BEHERG -MEFETX, %
Wi for 4], ez T DB E . MR L MRS 1 70, S amEdNe
(150 e S E A 22 {4 -

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

generic function ({Z%IpA5X) — 8 d 2 M sRA AR, ek 0GB W 1 R E AR B R, IF
LY S01 o B 2 2 P WORARR £ 1, 2 ol i BETE 3300 (dispatch algorithm) 2K(ETE

a5 2 [Flsingle dispatch (B—3FRE) #3E#RMH . functools.singledispatch () #EAfi#efl PEP
443,

generic type (JZIMIE]) —fHAEEID; 2 81k (parameterized) [Fnpe (ZUE]); H#H 2 A258E, Bt
list fl dict. EHHAE ER = MEE,

2z 2E4AE. PEP 483, PEP 484, PEP 585 fll typing 4.
GIL 352[Elglobal interpreter lock (430 22858H) .

global interpreter lock (X FLEANE) CPython ELia I HIAOAEH], H DAREGRAEHS A — A T 44
RESLAT Python [)byrecode ({3 TCHHMS) . FEMMEYAEA (AFEREMEEAE, Wdict) HEH
WEGEIf 77 (concurrent access) Ffg kg, LA AT DAk CPython AU B, S e ELEey, &l
FLER R S INE) 238474 (multi-threaded), (AR & G ik 4w 22 SR PR AOME 25 RBIER LAY — KB
2471 (parallelism)

SRIM, AL Femial, Mm@ BEmse st =0, Mt e T 4 o () S 5 R 4
(computationally intensive) FJ{E#::, W DAMEES: GIL. 54, ¥E#fT VO Wy, GIL 482 Eryhfidis: .

R S TR GIATAE ] e (A S AR AR 8 e L R B S ) A% IR AR
oy, HEFE— ) R B E T, ke era rBsk. —BRE, FEaiE Masem e, el
PR ERMERT 2, JEIAT 0 ) A A A

hash-based pyc (#EEZRHEN pye) — (7 CALES (bytecode) W f7AR , & o FH AR EME T N & 3 ME S AE i 52
R IG MURe ], A A 3. 55 2(E] pyc-invalidation.,

hashable (W[#E[EIRY) WR — WY A — LM, ZEEEEGEY PR WS (BFE M
__hash__ () method) , HA[E AW EMILE (EFHE—M _eq () method) , HEE
=T 2 E . el 4l SRR 5 i 2 m] S 2, e 0 ZE A A [ it A (EV

A HEEINE (hashability) (—{E 4 (F Al JIE dictionary (F4t) MY8EA set () HKE, HEELE
T R H TR T AR E M

KZ W) Python A 5 [FE ) (4R 2 AT BE TR s Als# A 2sss (B4 list B dictionary) [FIARE; mWiA
Az e (510 tuple (JCAHL) Al frozenset) , A EEMKICE 2R EEN, EMA & A 2] 5
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By, AR HE AE class FEB, JE Sy e piEL B 3 ER . ©M7E A g A
EAMEN (BAFemMeE g ), meMisEEENRAEE e ido .

IDLE Python f#] Integrated Development and Learning Environment (¥4 BH 25 BLEL B FEEE ), idle 2 —fHE A
() A A LR AR IR BT, BRI Python FUEETESEATRROAS— 2 g AR 11t .

immutable (An[8EWPE) — WA B EEADE. AP OEET . FHA wple (Jo4l). SHEY
PSRN RERE Y o AR — O R (LB A, MBS, — R e . e MAE TR B
EME T, PHEE A6, B0 dictionary (7#) i — 1 4

import path (FEAPKAR) A6 E (54278 B ) 53, MARLA B ErE import FLAHNE , & #liparh
based finder (FRAIRIFMES) SN E . 7F import IR, M7 EHFEEZHRE sys.
path, {H¥A & (subpackage) M5, BEWAEERRKHLEM N _path_ B

importing (FEA) —ffliffE. —EBIALH ) Python RexURE AT DAZE IS M A, W5 —MBAL 1) Python

FEAHE A -
importer (FEAZ) —MREESHLBMABMYIE; EWER finder (Fgds) Widloader (BALR) P
.

interactive (FLEhI)) Python A7 H. B H s, & Fm 1T DATE L i B 7 0l A B ORE
H, SCHATEMEHERI MR . REES) python, RTEALMEIH (ATHRERE b 7R IRIY
FEN Y s g R ) . JE R WIRUMTAA SR BRI SR ERER I (G help()) .

interpreted (Fii#ff)) Python &R ARG T, M AT, N ME S TR Lol WEA
(L TCALE (bytecode) Ak HIAFAE . 5/ IS W] DA B BEEA T, AN WAt 57 5 —fl el
FTAE, SREFPATE . AR S T LA S B/ BREREN, A EMmERREEE
HEATREANG . A2 Eineracive (HEH)) .

interpreter shutdown (FiFEgsBP) 7 Python EEANVGEKBIPARE, & &t A —(HFRIRRF B, FEHE
G RE I A W B AR, BRI AN A AR B SR R AL M . Bt & 2 KIE 35 S ele % (garbage
collector), & REEIMBEEME ¥ A E R 0 (destructor) 5% 553 | F 17 [ I (weakref callback), [FI3
PR RECRS . 72 B BB B T AR A EriB B 4 A 41, IIEE BT R AY EVE ] BEAS A 1R
AT (R E) T pa X B A 2 2 i )

ERER B E 2R, 2 main_ B EUERGEATHEA O AATIE

iterable (W[[EfCIE) —FEABE— R a0 L s S A 2 o TIEUR P {4 A 811 356 I 1 57 B4 )
(82 1ist. str fll tuple) FIFLLIRFHIBIE], B)E dict ., #2400, PARARITEFRAYEAT class
Y, HERL class 5 _ iter_ () method BY 2 B {ESequence (J¥4) #EEZM _ _getitem__ ()
method, #%H{4 k2 AT ER 14

A EURYI AT S for EIREIAIFF S HAL T 2 FSIAHT (zip ()« map () ...). &—EATEI4)
PHEES | g A E R iter () KB, B GERZY A REHERR . HEMR R 7 et
—#AfH AT (one pass) JEA. T HIEUCARE, WH A—EEIFY iter () B ATEEERLEY
F. for BEIAN G B BMEREIE LS, B adr YRR A M2 8, FRTEEIE b AR
HZEUE . BigzElierator (EURES). sequence (JE%)) Flgenerator ([E1ERE),

iterator ([EURZ%) —MHEFERERRAY:. EEHPEYESCESH _ next () method (B &1 T &
KR next () ) ERFEERNR P AISIEE - & AT R, 154 stopIteration
Bilsh. BLiE, ZEMCZIYEC AT, MET3HE _ next_ () method [yif—2 Ny, #F €
PR % stopIteration, [EIREFNZEA M __iter_ () method, T & [mHEMCEMIIFAE,
BT AR EMR 2 A2 nTEM ¢, BT DA A K 22 s ) HA T [EU (i35 . — 1 I BE A 151
Gb, RERZMER (multiple iteration passes) FUREAX A . AP (B2 1ist) ERRIREE
BLES iter () RREHE for BT HEHA TR, MEELE—MEHmERS. AR ER K
i (?Eﬁ) e, g e AT —m EMC g AR . R e A R ER e, HER
WG — S A .

£ typeiter SCH ] AR B £ &

CPython F{fi:4fi: CPython [EIAZ ip 4t — i arifds (DRI AESRE __iter O ) EMEM
7E o

key function (ZpAx) k=37 58 = (collation function) & — 1 B BERY (callable) pE =, ‘& & [a]{#—

18 F A HEF (sorting) B %E [ (ordering) FO{H. B4, locale.strxfrm () Bl FAREIE —{i 7 fif [ ok
B HEF B HE 8
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Python T2 TR, #iHe3Z DAGE ek A A il T 20k 24 8 7 X B EFE min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Fl itertools.groupby () .

H YA DA S, SRS, B4, str.lower () method ] DAVEEIAS 43K /INES HEFF Y 88 oFi
Ko B, — AR WA lambda R PEE, Hla0 lambda r: (r[0], r[2]). 54b,
operator BAHFRAL T =18 bR = RS ER =X (constructor): attrgetter ()., itemgetter ()
methodcaller (). BERMUN]E ST Al AR pR A, w2 EATHET .

keyword argument (B3t 5|8) w52 Eargument (5]31).

lambda [ ¥i—expression (JEZE) FrALSH—E 2447 E)K R (inline function), A% b PR B SR AH .
#£57 lambda KX HFEVE 2 lambda [parameters]: expression

LBYL Look before you leap. (= JEMIf&AT.) 15 4 5 EU S e e A7 ny sk 2 42 2 1, PRk S [E g
o EEEREEAFP FERE L, HENSOLEA7 L 1 BAIEE.

TE—HZ s, LBYL a7 [ =B Al (%17 Z 5] A T 8iEW&{: (race condition) 1)
JaBE . FITNPA T AESCHE if key in mapping: return mappinglkey], WA — @457
W2 ARMEAEE IR Z /T, 1€ mapping HRERR T key, HIRZARACHSRE € K%L 1.1@ ] DA 85 (lock)
o {fi fl EAFP %t 7 =R fR(E

locale encoding ([sJ3§4fl) #£ Unix I, &2 LC_CTYPE [B 3% E W 4 5. =l A locale.
setlocale (locale.LC_CTYPE, new_locale) KiiE.

1r Windows |, B2 ANSI{UCHEE (code page, iUl cpl252),
locale.getpreferredencoding (False) A DA AREUA: 5k 4 A .

Python fii [l filesystem encoding and error handler (F%¢ 22 4% 4t A8 5= i HH PR =) 7 Unicode fi %44
RN TCAHRR 222 F 2 K T ()

list (H#3%51]) —1# Python [El#(K)sequence (J73). EVE B4 T4 list, & H B R HADE = i —1{@
W% (array) MiEEANE — {045 5B 51 (linked list) Ilﬁﬁﬁ?ﬂ@ﬁﬁl%f 72 O(1),

list comprehension (H3IEEAHESE) 7 SRR HE {0351 v i 30 ulih 0 e R, [EDHE S HH 45 SR DA— 1

list [E{E A B vk, result = ['{:#04x}'.format (x) for x in range (256) if x %

1 GEVE— e list, HoP s 0 2 255 @EE], Ara s+ sl (0x.), if 74
SEEEEEERT . AREREE, M range (256) ITA TR IR

loader (H{AZY) —MAEERABANYIM. BUEEFR MAE Load_module () ) method (J5%).
WAL E T W finder (SA58%) [, HLZAEGHRE PEP 302, B ikabstract base class (55t
JEHE]), #%2[F importlib.abce.Loader,

magic method (BEHTJiik) special method (F§5R75%) W9—EARIE XA 35 .

mapping (¥HW) —FEERYE, BB EN A, HABE/E abstract base classes (15 &K
[E]) &, Mapping 8{ MutableMapping fif & & ) method. #if{fJ4E dict. collections.
defaultdict. collections.OrderedDict il collections.Counter,

meta path finder (mﬁ%ﬁﬁﬁﬁ%ﬁ) —FEKEH#F sys . .meta_path [ E 1 finder (FAfies). JCEEEH
M AR EEL YL AE 38 B S48 35 (path entry finder) FHBI{HEAIA] .

A A TC RS AR %*ﬁ%ﬁgﬂiéﬂ method, #32[F] importlib.abc.MetaPathFinder,

metaclass (JCJE]) —7& class [ class, Class EZ%i1BFE €87 —{f class 2458 . —1f class dictionary (¢
#), PAK 1 base class (JJIRHHE]) (19513 . Metaclass £ 5545 3738 — 1518, [FVE7 3% class. KEZ#
E’J%#Fli%; I FE U G it R B /E . Python AYHFE]Z XY & REIEVE ST F %1 1Y) metaclass.
TR B AR T B TR, (R H 7R ZERF, metaclass F] DASRAEEIR HAEFERRE %, B
%T)ﬁ@?&g‘.@ PEAFEL, ST s et BEW S . EER G (singleton), Ux&%?%

H: TF

T £ % A AE metaclasses Z5 i 1R F) .

method (Jjik) —fi7E class A<BBEIE AR . 412 method {EIELH class T2 — (I g, A
EAF G R B B E e S argument (5180) (M5 #ERE HREE self). &[] funcion
(BEX) Hlnested scope (HLRAERI) .
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method resolution order (JjiEfEHINT) 7 EEMRATIE T /& AE AT 4R IR S, base class (RIS
[E)) BHARFMIET . BRES 2.3 4, Python ELREAR Il M LM, F52(E Python 2.3 it
DTV SEATNE o

module (i) —f##5{E: Python P25 HY A4k ¥/ (organizational unit) F4 . BLAHA — 18 iy 4 25 A,
EWEEE Python Y. BLALEFE timporting WEAE, WA A Python,
58 Fpackage (£45).

module spec (B#IBIRE) MR H, B HREAMSLR import FHEH & . B/ importlib.
machinery.ModuleSpec [—1{HEH.

MRO 5 %[Elmethod resolution order (7 H:8EATIET) -

mutable)(ﬁj‘ﬁ%ﬁ:) AP AT AR E M RE, (HAERFEMR 1d O o B2 Eimmutable (AR5
).

named tuple (Fif#7C81) #iaF [named tuple (Fff447CH) | 2451 tuple R IILATREIEY class, HE M
A 5] (indexable) TC W AT DA 4% B M AAFI . i SEZE)E class AT AR HABAYRF -

5 L [Fl U ([F) /2 named tuple, 45 time.localtime () fl os.stat () FEM{E. J5—MET

B sys.float_info:

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

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

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

True

45 %% named tuple ZEIZEFE] (1 E6). 5%, —1# named tuple 157 DA —1fi IE X1 class & 362K
sy, HEL% class 2K H tuple, HEFR T FIAMNL (named field) RIW] . 3E%HMY class A AT T
e, AT DAE A TRkeR =X (factory function) collections.namedtuple () AL, BFH Mt
Y —LEEHAMY) method, 35 2% method W] fE 2 7E T 55 ok [EJ## Y named tuple H, VAL F]K) .

namespace (M%) SEPEAAHY . G4 MEPA dictionary (FH#lL) BEE/E. AN, 2
) KR 4 25, TEY R (78 method ) A SR G2 25 . v 4% 25 RIEE f iy 1k v 44
g, AWM. BN, MKl builtins.open fll os.open () @iFim T M1 4 25 [ AR
IR i 4 2 T S H EH A w0 IR A A B — M R X, 2RO o vl s e A T bl 1
4, B4 random.seed () B{ itertools.islice () BiREHIE R, B2 ESEH random
Ml itertools BIAHAEEAE.

namespace package (Ar#%sMIAEME) —{H PEP 420 package (40F), &I\ REFE T450F (subpackage)
—fHERE. A AP AT R EVA B 2k, T LA PR 2 — Mregular package (iE
AP, FEEMEES _init .py EEHE.

FtizElmodule (F4) .

nested scope (HUIKTEIIR) REEIZ B AN E 5% (enclosing definition) HYf S B RE Ty BRI, —1il e
X MARAE S — MR e s, WEERE2 Mg m b, @i, eHREET, &
ARAE PSS P 2 I, Tk P L il S BT e (E RV el R R B TR, 4
Ik U AE A 4 a5 W RBUR FT A . nonlocal AFFESNEME ST E A

new-style class (BiAMiE) —MWHE 4, ©RIGBAEIA N class ¥ ¢4 Fr i I class JEA%. 787359 1
Python it , HAAHTE class A4 RESHE ] Python BRI . ZERMIPIGE, 1802 __slots__. Hiikss
(descriptor). J& 1k (property). __getattribute__ (). class method (¥[EIJ5¥:) Fi static method ([F)

REE)
object (¥fF) HAIKE (BIESME) MgiERWITE (method) WATATE R . & HRTAMnew-style class
(BrUEE]) At #K base class (FEEHHE)

package (£4F) — B Al 404 74 e ol 35 5 0 & T4 1Y Python module, MFEAR Fit, WE2HA
__path__ J&VERY Python #ibk,

Wt Flregular package (IEFEA:) Flnamespace package (4423 BEAE) .
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parameter (ZY{) 7Efuncrion (PR3() B method i FEH ) — iy 24 B4 (named entity), B F5IH% KX fE
(B2 —Mfargument (5190), sSAERLAFE TR 2518, SAH TR ) 2 Bosz

* positional-or-keyword (VBB BHSET) + 5] DAd 8 45 5 iR VR R 48 5 5| Spl R
58 BRSHWITESAL, BUPA TR foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only (PEFRAIEL) : H5I]—8 HAEH IO ERpR (A 5 | . ek 2 8 R
W/ FoC, W] ATERZ T OCHI T E SR A E 28, BIUILATR I posonlyl Fl posonly2:

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

* keyword-only ({EFRBAGET) : f80]—08 H A8 ABH S F e iy 51 9. e =y 2 30 %
W A — WAL 2 R 5 2 8 (var-positional parameter) B{ 2 BEATNY * T, BUATDATEHAR
ERIEREABET 2, UL TR kw_onlyl F1 kw_only2:

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

* var-positional (fEREHEIE) : 45U —HRELMER VI gHR L A E5 1 3 (TEC P2
EZHUEMIOIET | M2 AN . BRSO ERE 2 WA E L~ AGERR, Bl

args:

def func(*args, **kwargs): ...

* var-keyword ({EEHEMGET ) FEAPTHHRENEEHORBE TS 8 (FECyH s 2
HATA B 5 | 8z 4h) . BSOS LS AT E i L > AR, Bl L
B kwargs .
ST PAFE IS | B R E A B TR, AT DAE)— S8 1) 5 | S o TR
bt 2 BN B £ Wargument (5180 H. # A EF RG] M2 B 2E. inspect.
Parameter class, function Z i, DA PEP 362,
path entry (PEFSIEH ) FEimport path (EABAR) WH—MNLE, Wipath based finder (FEABEAR R AR
%) S E AR import (KA .
path entry finder (PEFEIEH =-Mi2%) W¢ sys.path_hooks H1 Ay — 1 0] BF 1Y 47 {4 (callable) (7 R —
\Epath entry hook) ft [l 8¢ —F finder, BFI1E WA DA— AW path entry g iF4H .
BT IR AR TH H A EY EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,
path entry hook (PRRIHHE]) F£ sys.path_hook %13 Fff— 1 BT FERYH{2F (callable), #8158 4na]
FE—W4E Bipath entry h IR, Rl & [l —{Wpath entry finder (BEFRTEH FAEE).
path based finder (FLRERFEHITIEZY) THRRAUIEIE F 48 B (meta path finder) Z—, B8 {E—1#import
path GBI .
path-like object (JEMETS¥IME) WL RERE RS BIEDIEITDUR—BF RSN st
5 bytes Y, B —MHEAE os.PathLike WMWY, BEEIFIY os. fspath () R, —ff

%48 os.PathLike W E MY ABHIE(EIE str 5 bytes R AFIKLL; 1M os. fsdecode ()
I os.fsencode () HIAMEA]JHAHEM: str I bytes BI&EHE. |1 PEP 519 ] A,

PEP Python Enhancement Proposal (Python [E4#222), PEP &3 aksHEIR S0, B #EE] Python #HEER
R, sE AR Python 1 —ff #r DI RE s s D RE MO AL P FIER % . PEP JERZ B (IL i i B AT &
DA B D) RE G TE 1 S5
PEP W7EAE H Y, 22 E B ThRE R 5. AL R o BRI 0 B R i = e, AREAA
Python % FHERERYFEE), & Sbil Ay 3 Hl . PEP AV B e s et B sk Fre B 5
B

#H2([F PEP 1,

portion (J34y) FEH —HEMMM—HESE (WATRERAAAE—M zip fE) , BLUEEEE —HHH
EA{4 (namespace package) H T EEL, HWI[E PEP 420 PR ERR.

K

A
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positional argument (.5 51%) FH2Eargument (51#).

provisional API (¥47 API) 47 API 245, 102K = E W B2 (backwards compatibility) {7 3
W, WCEREHERR Y APL, BESR G, HEE MR EE TR, M EEReE ERNE T,
EARAZ OB N BREELE, W ieg BB mEAHAN ST (LR aEERE N m). S
S FIR G Mg HhEE—— U AP RN A Z BT R S0 B AR B A B 2 hr . B A &84k

RIS BT 4T APL, [a)4 A28 s o th Sl E) [ Rz A ARIEDS 28 ) — STl B 5 ) )
158K G ST BB — MR [ AR AR A AR E) )y 22
T I 30 A (A v R =X e R i R () AN Tt A, Tl A T 2 P R () 25 8 A ) e i B vt
it 2([E PEP 411 T 8 Z 41 .

provisional package (¥1784F) #E&Eprovisional API (84T API),

Python 3000 Python 3.x R ¥ A ERE (RACARTAITER), B 3 MM 2 EEE AR, ) ol
PAKEESE) [Py3k].

Pythonic (Python Jalfkty) — ALK —BAR @, EMEN T Python 5 e ST AIRE, A28
A HCAbE 5 A S A VERE A . BN, Python R WAy —REE A, 2EH M for B
B, BT ERY BT TR TR . 32 HALRE S EEA SR A, AR AR
Python it A A7 IR @ (0 11— (R B e et AU -

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

HIBZN, DA IAEREAER . BAA Python Jl# :

for piece in food:
print (piece)

qualified name (KR #4f%) —H BB, BHEURKE —FRALR S E I 3] 24l b E =1
class, pRzUE method [y [#AE 1, 41 PEP 3155 HifEFR. HRTEE MR class T 5, BRES T
HLHY 2 R ] -

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

>>> C.__ _qualname__

IC’

>>> C.D.__gualname_

'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

wRIRG | AR, 7 ATRE & & (fully qualified name) j2 3R i WA 1) SE BE BE 0 IR BE AR, AUHE(TAn]
MAXEM, Bl email .mime.text:

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

reference count (ZRGHE) Bt IER S ML H— WP 2 HEHECT BRI R, ©aufE
PRECE (deallocated). 2 IHFHEUE # 1E Python REsUaGh & R E|, (HE[EVECPyhon BN — 18 B #
JLR. sys BAEFR T —MH getrefcount () pRaX, A7 Beatflial DAY % o 22 o] 43— {4
P2 IR

regular package (IERUEME) — MG package (B1F), HIan—MEE __init_ .py HEMHE.
ak s FElnamespace package (4423 &) .
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_slots__ 7£ class [ER R —AE 4y, BRI TEICE S BOEER 2, AR E ) dictionary (i),
HETA TR, BEARZRNTIREE , (HE 7 B DAIE e, Al PR B AR IR E — (o
(memory-critical) [ FH R 2 v A7 e S B 491 ) 2 LIS (ED

sequence (JE4l) —fHierable (R[EMRPILF), EiE# __getitem_ () special method (FFikIT¥E), i
HRG | AR FRCEM TR, [EE®R T M __len_ () method FR[H{H %P5 (. —Lk
Flry) BFfFE 1ist. str, tuple flbytes, FHER, MR dict WHHE _ getitem ()
Ml __len_ (), {HEWAEIE B (mapping) AL F5, PIEHA 7 226 AL & 1immutable
o, AR

4 E M) (abstract base class) collections.abce. Sequence F3% | — B N E & A1,
AMERFY _ getitem_ () Ml __len_ (), BT count (). index (). __contains__ ()
Ml __reversed_ (). EfEMIERMEMEE], AIPAMH register () I,

set comprehension (fEA&sAEES) —MEBE A A, A B — {8 T E 9 2 Hh i) 42 3R 8 R 4 o
=, [EH e P45 S DL—1# set [0]f#, results = {c for ¢ in 'abracadabra' if c not
in 'abc'} gEA—MFHF set: {'r', 'd'}. #E2([F comprehensions.

single dispatch (¥.—3HR¥)  generic function (ZHIRR) FHEM—MEIERX, £, E/EMREBEEENE
—5 |4 e,

slice (VJ)y) — 1B, &8 & WS — Bsequence (J¥5)) WH—a. @y —BY R R
i R 45 5% (subscript notation) [1, #57 E 4 2 ¥, MY MMM E %, #wm
variable_name[1:3:5]. FEFE9E () FF880ERT, &6 slice Wit

special method (¥§¥kJ5i7k) —RE @ Python FEJIFFNY[Y) method, 3R B (FI AT SRS, 4
Ty &8 method 144 A5 & e B SE AN 45 2 A Wil FJi[E). Special method 7E specialnames H14 4
(IR .

statement (BAR) PRIASZ B (suite, ARG TEIL]) P30, BRI —
expression (GEFX), BUREHMET (HII0 £, while B for) MBMMEML—.

strong reference ([F1£M) 7£ Python fty C APL 1, 35| RS KA 5 IS I 936 5195 o
FERIEES | JH N AT E S I8 1 Py_INCREF () AFREUGHT | W AE MRS I T i# i Py _DECREF () K
e,

Py_NewRef () Ha\Al A, — P IOEI2 I . 07, 7R B2 IR §, A7
WIE2 8 L py_DECREF () Bz, DAiEfENR—MH2 M.
Y 2[Elborrowed reference (2.

text encoding (3L #if%) Python A A¢ a2 ER 2 —1{ Unicode 5%} (code point) #J 741 (HEEYE U+0000 --
U+10FFFF 2 [H]). #EREFo AR —WEE, OB SMLE— 6 e P .

H—8 FEB F SAL B JCALF 5, R [4mfis) , 148 7 oA 51 Bpr i or % 7 5 B AR ) T A
(decoding) |,

A Z AR ST PSR (codecs), “EMBESIREE [ S04 1.

text file (SCFRER) —MHREEFENE A st WA file object (FEEWM:) . W, LFHEE
B | R A B T AH 8 ] 1 R (byte-oriented datastream) [F)€r [ & i Flirext encoding (SCF-4iH5)
SCFRERMB A AU (o 3K 'w') BAERESR. sys.stdin, sys.stdout PAK
io.StringIO BIEH.

g2 Ebinary file (ZHEFIMEE), B —MEEEFEBUNE A8 15 T4 $ 1 (bytes-like object) FIRE
ELY/IE N

triple-quoted string (= 5[95[El ) = (HEES 58 ( ) SHE15E O) WIEEER N —FFE . BERTM
EEA R ALE R S 5 7 B AT 2 AN RE, (HERFZ A, B2 RA K. MR
PATE 52 H A 2 A B (E] (unescaped) () 515 | 55 A1 &5 [ 55, 1 HL'E AN 75 {4 38 44 5 JC (continuation
character) 3 W] PABS#RZZ AT, 38 (HAS & 7E 4 5 (EIRA = R AR EA

type (M(E])) —{f Python ¥R EIEE T e EEE MY SHEY A —MEE. —MPH
FRET AR ER __class__ B ARAFH, #iPA type (ob3) HMR.

type alias (REIE#) —EREMFEFER, Ei#2ERES—E#ERF (dentifier) L.
REIE)S A 2 ER 7 (1ype hint) A . B0

\lﬁﬁﬁ.
),
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FIPARGERG, BRAT AT

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

w20 typing Hl PEP 484, A IWIIRERHEIA .

type hint (BERR)  —Hannowarion (EIRE), EfgE —REE. —{H class B — K12 Hak ]
FHH{ERTEINAE.

RUEH RS IR, A28 Python [EIHIF, {H M EIReZIE 4 T HACA A, [EREHR B) IDE
St RE A #l 4 (completion) Al E ## (refactoring) .

4 3 5 . class JB MR ORI R 2N O & I s ) M B EHR R, AR A LA A typing.
get_type_hints () RTEHL.

2L typing #l PEP 484, £ HLIIRERIHIA -

universal newlines (GlJHEF73I0) — MR E SCFIR (text stream) {53, @44 AR i 1915 [ElR EE)
—AFIIEE R Unix 721 H '\n'. Windows 1] "'\r\n' FI# Macintosh €] '\r'. #H2([E
PEP 278 1 PEP 3116, DA bytes.splitlines () WYMHINTIE.

variable annotation (S28{(EIF%) — (R 8EL class JB i annotation ([FIf).
(EVRES sl class JMERE, BRELZSEFRIER) :

class C:
field: 'annotation'

SYEREE T AR L ERRT (ype hint): BN, FEES BRI RIS int CEE) (A

count: int = 0

5 B ERR 1Y) REVATE annassign T2 6 A FFEAR I R .

st [Flfunction annotation (FE[EIEE ). PEP 484 F1 PEP 526, 4 ILIhREHIA . BN EREN L
B, 75 2[E annotations-howto.,

virtual environment ([EIfERES) —H %/ EE (cooperatively isolated) [ F 7B LS, fiEi# Python f¥){di /1]
A R RE UG DAL SE RN THA) Python BREIE (4, RIS € 38 i) —fH &R 414 T A9 HiAth Python JfE F 72
KT EEATE.

s venv,

virtual machine ([EIEERERS) — 8 5¢ 4 b 0CHE 7 2 S8 19 BB (computer). Python [ [E) e #% & & #117
Hibytecode ({TCALTE) Ak B ¥ A9 (L TCALTS

Zen of Python (Python Z[F]) Python st HISEPT 5%, HIEIAA BR SEARAGE T e = - sl
KA A EE) X RATICRIMA [import this] AHREIE,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs FUTHT, [ AH BRIl FAM i BBy B B A

et
e Fred L. Drake, Jr., Jflf Python SCPF T HAERYAITE # DA K — KM EIERIVES
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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appeENDIX C

i E IR

C.1 &icio

Python 2 1 7 B S22 0 5 AR R 2T 97 B (CWI, R https://www.cwinl/) [ Guido van Rossum & 1990
ERFHETAE, B 2/EE—EEE ABC SEE1E4E . [F)%8 Python 08 T &£ 3K B Hifth A EER,
Guido {32 H FEAEH .

1995 4E, Guido {r4E JE 5i M 25 WriE i B KA B iF 9T A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
fliAE Python fit) T4, EWEAREIEFE 7%l iy 2 AR A .

2000 4£ 7. H, Guido F1 Python #%.0» B % [#] ) 2% 2| BeOpen.com [E])i{,37. T BeOpen PythonLabs [# [ . [
4+ H , PythonLabs [ P53 Digital Creations (¥i[E] Zope Corporation; & https://www.zope.org/). 2001
4E, Python ##43L4-6r (PSF, K https://www.python.org/psf/) 37, g —{HEEHEA Python FHE %2
EHEIRENT A7 1) IR R 44K . Zope Corporation J& PSF f)—H & & &

Jir A7 B Python JRAKSZBHIRAY (A BB EFE, 2(E hups//opensource.org/) . M b, KEH{HAE4
By Python JAS, o2 GPLAHZAH; DAR FARAE 4 25 M A 1 22 [E.

BERRA | BA Fh #EE GPL 114 7
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2=
1.6 1.5.2 2000 CNRI o
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 DAL 2.1.1 2001 £4- | PSF =

fiiE): GPL MIAREIAZ RN 21E GPL N #[E] Python, A4 GPL, 1) Python $ZAEHS AT DA 455 (1)
BRI A, (A B 5 o IR . GPL AHZR B #2 HE 1S Python W] PA%S & A7 GPL R
SE R HH B ERRERIARTT.
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IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ R(E AT A

C.2 FANREMHLIEMFGXER Python BHISHER

Python FCHFIEI SR RZAE 2 LR PSF 424 &4

% Python 3.8.6 B4R, [EIHASCH:rpagaifl, R BN HAWRE XA, 2908 FEIZHE (dual licensed) 7 PSF #%
WEA #1 VA K Zero-Clause BSD % #¢ .

A LEHAN A Python SRR BLA R R B0 S5 SEARRER G BB REZ LR — g . B RE 2
FHERI A SERETE L, 2 O T 3R 09 34 20

C.2.1 ¥ PYTHON 3.10.13 #Y PSF % &%

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

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

3.10.13 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 3.10.13 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights

Reserved" are retained in Python 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any.

—relationship

of agency, partnership, or joint venture between PSF and Licensee. .

—This License

Agreement does not grant permission to use PSF trademarks or trade name.

—~in a

trademark sense to endorse or promote products or services of Licensee, .

—or any

8.

third party.

By copying, installing or otherwise using Python 3.10.13, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 Fj* PYTHON 2.0 j BEOPEN.COM B &

BEOPEN PYTHON BHRIZHESZI5E 1 I

1.

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

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

BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

(N gkze)
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http://www.pythonlabs.com/logos.html may be used according to the permissions
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 ¥ PYTHON 1.6.1 g CNRI iR &#

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

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

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

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

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

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

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

(N maksr)
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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 Fi* PYTHON 0.9.0 E 1.2 §§ CWI {R{EEH

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

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

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

C.2.5 Fj? PYTHON 3.10.13 [FlEA 3 4 [FI#2X iE#9 ZERO-CLAUSE BSD i%i#

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

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

C.3 #usrIekRany iR 8 MBI

ARG AN S B AR AU N Y P E SR BN B, 502 AE Python BEEIUAS BTk [Eiy 35 =T ik
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C.3.1 Mersenne Twister

_random B&H S T DA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html ] N #&
7R EEARE A A . DAT 2 AR Al Y 5 48 iy -

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C.3.2 Sockets

socket B4 /Tl getaddrinfo () fil getnameinfo () K=, B WIDE 8% (https:/www.wide.
ad.jp/) [E), AU [A) A D L 8 v e G -

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

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright

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

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

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

without specific prior written permission.

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

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

C.3.3 JERFI#¥ socket fR¥%E

asynchat il asyncore 40 A5 DA R :

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies HEAH LS DA R :

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

(N Baksr)

C.3. #ugFIakienyIR{E BB 135




Python Tutorial, £[F] 3.10.13

(R L —5)

pertaining to distribution of the software without specific, written
prior permission.

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

C.3.5 #{TiB[I

trace B E AT B
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode E& UUdecode &E=

uu BRAL R DA :

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.

(N Baksr)
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML Eixf2 ey

xmlrpc.client AL E AR EIY:

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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B E DA A :

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

(N Baksr)
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the following conditions:

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BLFEfHY kqueue 71 Al & DA R -

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

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

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

C.3.10 SipHash24

Python/pyhash. c %4 Marek Majkowski’ 554 Dan Bernstein f{) SipHash24 JEEVERIEE. B8
R

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

The above copyright notice and this permission notice shall be included in

Q)
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all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Hi dtoa

Python/dtoa.c fHE4-AL T C [ dtoa il strtod pRX, A C 1) EERS B2 17 B BOR 7 5 HAHEE . 3% 4R
274 H David M. Gay 257 H [RGB 25, 153 BAE R AR hitps://web.archive.org/web/20220517033456/http:
[lwww.netlib.org/fp/dtoa.c T#E. it 2009 4F 3 H 16 H FFkZ2 0 iGRE 226067 DA MURE B 37 e ] -

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

*

* The author of this software is David M. Gay.
*

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.

*

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

C.3.12 OpenSSL

10157 OpenSSL B3 HUATHE -3 R GEA 1, B hashlib, posix. ssl. crypt Bl (I ASLIHL
. IHAh, [HIE) Windows il macOS i) Python 8T i 0.9 OpenSSL B HHEIA:, Pk Mz
S OpenSSL 42 HEf I

LICENSE ISSUES

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

OpenSSL License

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

*

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

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

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

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

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

R T S A R S e R S N S S S S N S S e R S S N S N S S N S N S S S N I i S N

Original SSLeay License

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

by Eric Young (eaylcryptsoft.com).

*

*

*

* This package is an SSL implementation written

*

* The implementation was written so as to conform with Netscapes SSL.
*

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

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

the code are not to be removed.

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

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

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

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

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

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. 1i.e. this code cannot simply be
copied and put under another distribution licence

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

M AEAE B pyexpat K EE] ——with-system-expat, #HIZHETEH—MEE expat JFAATE
) A S

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

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

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

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

C.3.14 libffi

BRAEfE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMETT & H—(HES libfi JFAA1HS
B B A AR

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

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

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

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

URAE R S BAR B 2lib A KR PABOR Ik R 2110 JE5E, ARz se g M — M EE 2ib [5G
AR R A 2

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {#i Y 3EEIFE (hash table) F4E, J2DA cfuhash B2 ([FIRLAE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

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

(N gkze)
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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.3.17 libmpdec

MAETEEE _decimal BiAIEF R EE] ——with-system—1libmpdec, 7 Al %41 € H—H(E] 2 libmpdec
PR B A ) A A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.3.18 W3C C14N B|RE#

test B CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #fu} https:
[Iwww.w3.0org/TR/xml-c14n2-testcases/ githizx, HAEH A 3-clause BSD I HEw 4t

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

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

C.3.19 audioop

audioop B ] SoX T H 1Y g771.c ST A AU A S il:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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_ future_ , 117
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it
file, 59
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PATH, 49, 111
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for, 20

A
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