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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
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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, &
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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

W FFR AT AR T 3 28 4T 75 177 %5 1 Unix shell [EJ4<5 % Windows LR gL, {H shell [EIA= 558 £ i % B)
TR E B SCFEZS, AN A 2 AR sk E S, . AR PT DAIEJSL S {1 C/C++/Java F2C, (HAEIE R 5E Y
R TR AR R A BB RE R . AHBIM S, Python S E A A, [FIGE7E Windows, Mac OSX. Unix /E¥
& AT, HAEE PR E IR oe AR

Python R[I# 7 it 2 (i B BT B iR RE 5 . B4R ML shell (EAR . VR S 2 kiR X L B B 2 ) 5
. 77, Python 24kt C W E SRt A. FHEIR C, Python fEE-—{H [4EH m B iR =Uak
FU, B T R R R E R v i B i g, RENE L6 2 R RN RLE), Python 38 1 ARE)LL
Mg(Eﬁ%Pm)%%ﬁ%%%ﬁﬁio§¢ﬁﬁzgﬁ¢,ﬁ%%ﬁm%@ﬁ%ﬁﬁmﬁg%ﬁﬁ
BHH o

Python AFFIRIEFEA DI FF 2 AL (module) [V 5 78 38 ] 22 HoAth Python #25Xrfr. Python {4 17—
ARSI EIESAL, B MREMEIRFEER BB — s B M E— BRI SR Python FEsim iG],
LORAHAR L T AR ER VO, RN, socket (IIRE, H AL T Tk SR /i T2 (GUI toolkit) 7
T -

Python 2 H B E S, HEATZAmwIGELy, AREWRE R 2B P Tl BIY R . B E S
FEHEE, B CREAR b ECBR R RE S 0T AE . B Se A EI AR, B, — S A A B A B
e, B AR

Python 2 E M5 E1 7). ] Python FEAERYREA R AL L C. C++. Java FAEMAE. EA A
A A

« Python 1 VMR EIAELE — Bk ] (statement) ARV A 401
Bl B DA HEE A T A 5
o TR A ORNE | 9

Python 2 =T # 7u0g - WIRAREr 5y C ResX, AREIZ IR 9 () ek >N sl AL B EL s d h R AR S 1. fiE
st e () 1 e PR 4 0L A T T 5 — S B G P 1, 2 3 Python 45 1) — S8 DA it 5CTB X (binary
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form) & AR (B AR A B P A B AU ) o A SRARABRE 2B BRIV &5 65, AR LT (U] DASEL Python
HARGEA R C R, EERZ MRt B Python B FE el MR E) MR 10RR S -

JEH—42, EHEEF & LA BBC BB #] (Monty Python’s Flying Circus) 4%, HCgfsc £EHHE. 7
[EI SRS | A i = BB E, B3 R ey miTE!

WRARBAE A ARG, R8T # Python WA, MEAERES WG GEHEMHE. T
i AR A SR, — BB, — B T2 A Python B e P T,

ﬁ;ﬁliﬁﬁ(ﬁ*, A Er R E i 5% B s . B R R MRSE G, EARER R R R TR RS
LRI

B R HCERE], M58 7 2 8647 Python REF B R GRS 24 (0. —BIbR 2 B A0 FR A
(expression) . [iA%] (statement) FIEEI(E (data type); 322 {2 (function) B4 (module); 1% &
il — L i [ 1 TR AN SMIR(E] (exception) S 2 F 2 FHH(E] (class).

4 Chapter 1. #Ej#k



CHAPTER 2

{&£ i Python ErEs%

21 FEEER

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

’python3.8

RE[E)E) Python' . [HEVE s A2 H [ER 8 224880, HoAlr H [EHL @4 I REIMY: S5TARRTEMLAY Python
FEAEERBREHE, (Flf: /usr/local/python MR B EIERIEE. )

1E Windows L5 2445 M Microsoft Store 223 Python 2 Ji5, python3.8 My ¥Fal i, WBIRZEEE T
py.exe JaZli#%, VRFFATLAGEA] py fird. 2[4 setting-envvars T fiffHA = 5l Python (1) 77 = .

TE F PR A7 A —18 end-of-file %71 (#F Unix |[F] Control-D; ¥ Windows |'[F] Control-2z) &r{#ifg
e AR HIRE] (zero exit status) BERH . 1R FARRKHBEEEA R, WAl A AFES quit () BB E =
o

fRREAR AT A B D RELE SO GNU Readline R RGP ALFE AL A G, Py s A w255 . A
TS SCRAT AR R O Y SO TE U B Python 7RI A Control-P. HIRWTE] “IE” $R7R%,
SRR SZRE T AR TS RIS 2 Z X 47 Fo s 47 S8 TR KINBEEIO N R . ISR AR R A, B
el T AP, U SCRA TR R RE T RAR S 2 WA T MR A

2 {1 B 2 O RS 2R A% 2 Unix shell: QAR B BEIFIY E LA, 22— tty %%, & & B8 U s 74
Ly UNSLGEIT MU IR 1 42 (D)5 | Sk (6 stdin (A RS REZS, B s s i DA 3.

S MEBEERN X E python -c command [arg] ..., E&HITLE command [EIf54 (1),
FrEI N[ shell ) —c $EIH. Python [ 4§ 41 % 725 155 shell F 2| 9FrIRT o0, 85 2k H H5 | 5EE
command FIFLIR,

4 4 Python FLAH i Fl L ANEIA R —HE /7 (. & python —m module [arg] ... W] PAEAST module
BEALE AR HS , s [F] & 3 AT AL 0 52 3 1% — b A7

WEPAT - EE AR, AR g A B DA G R R A BB R e T A A —1.
JT A 464 P ) 2 BURREROAE using-on-general .
! ¥¢ Unix Hv, Python 3.x B i TR A DA python {EERATHAZAE, DABERELBLIA ) Python 2.x HATHS 2 E{E 58 .
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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

TEZ S (tty) FAFFIITIEOmS, ROVURASRIZ1T7E K ZARX (interactive mode) . TEXF
ELWR ZRFHF (primary prompt) , FREA T 5484, BHEA=ZARTS (>>>) FoR; BEHA
I, Eom RERFA, BOAZEAR (L) SEARERENT, BEREmRIlfE e, A E
B BB, SRR B R

$ python3.8

Python 3.8 (default, Sep 16 2015, 09:25:04)

[GCC 4.8.2] on linux

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

EFZ AT DM BERE ST R R e O . BOIPRE), 1502 1 £ [Eid:

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

Be careful not to fall off!

WA B EBRA MR, w72 9

2.2 HERETHIEER

2.2.1 [Ri6HERYF TS (encoding)

THi# Python JFUG A S 19 7 0 A W50 1) UTE-8. YEia (A s, i 5 b 2 el 75 A9 30 T DA [e] I 9 i
MTEFHRERE . fRE% (dentifier) [ — BEAALERRIE R0 h LU0 ASCI SoCfEER(E)% , dEl
2 BT portable FEA G TR MEF (Y. U R ZEIEMEHEDR A 570, G500 Atban 75 2 e[ RE sl 5= 0
UTF-8, [EJHHEAERUREE T IrA T oo 72

WA BN, ZAEIISCPE T AT, SCPFR % — AT 25 AR TR . TR R PR

’# —-*— coding: encoding —*-

FHorr encoding W] PASZ Python 24T & —Fh codecs.,
Hean, R A Windows-1252 4fith, ARAGIERD SO 2 -

’# —-*— coding: cpl252 —*-

|

KT — AT —FhBISME DL, IRBSPAUNIX “shebang” 47 FF3ko IXFFOLT , Hihd s Bt 2 575 3C
PRIVER —47. il

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

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

—{E3FIEZRY Python 4

TE NG, S A Y [ A SE52 7745 (prompt, >>> 1. ) WRBCEMEG], fras/H7E
PRRAF I BRI, AR T A S IR AR B AR SCFA TR B At . R E)
TEREGIH, A BT U R TR, AR Rb R E T SRR AEZATHE 45 A AR .
TEAFERWFF 2o+, MEGME s hmA, 7R SER. Python Hi)E# (comments)
hash #7C # BRI B BIRZATA R . EETDARERZATZ B, SR, SN2 R BaiG, (B BT
HrZ . hash “EICAE TR 2 IR E)— hash 750, PRIEIEVfE H 2 A AR E A AR 2T R € 9k Python fif 3,
TESRE FIRE A ZHA

— BRI -

# this is the first comment
spam = 1 # and this is the second comment
# ... and now a third!
text = "# This is not a comment because it's inside quotes."

3.1 i€ Python E{EftEEEHR
AT — LM LAY Python 154, DBV RIS — W IR >>> Bl (BRAFEAA)

3.1.1 g5 (Number)

g — S A FI A /R DAS A —{# expression (GEF), &% Hi%XA(EH. Expression f
FEVERME : BT+ - 2 M/ iR R 2 B ARREE S (Bl Pascal 5% C) ;5 FE9E O ATRAMH
HARE. Bl

>>> 2 + 2

4

>>> 50 - 5*%6

20

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

5.0

>>> 8 / 5 # division always returns a floating point number
1.6
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Rl (P2, 4. 20) [Hint 2988, BFA/NEESRGE (R 5.0. 1.6) () float ZUfE. FAHE
TEZ RIBE PR B 2 M B R 2L RE

Wi (/) sk o] f—1 float. QISR floor division [EIEZFHEBAR (RIKERTA /NIRRT ), ARAT
PAGEH] /7 ST RHEERBOT 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 # result * divisor + remainder

17

1 Python H, FHAIERK (powers) A DAEF] ** fHH 1

>>> 5 ** 2 # 5 squared

25

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

SERAFER (=) FTA TS EVS OB IR 582 4%, 76 AR R AT ER G SUR AR 4528 -

>>> width = 20

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

U — RS BORYE [ £ 5% (defined) | (RPSEBORWIRME) , S35 (0 B & B — (R B e -

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

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

V7 BB E SR SR SR, TEFT (operator) i FIR-AHYIERIIT (operand) IR € LR B HE T EE)
P

>>> 4 * 3,75 - 1
14.0

FE B AR, Rl E R GO R G R IR 22 M _ . BFOREIRIE Python {EsE LRt
AR, ERERTEENES L

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

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

i {1 5 SR % e P AL B L BB R . S M % I RSB (B & R — /R T AR (1 80 7 L% AR ] 17 A
SR B TR SR O B i A AT A T

/%7 int il £loat, Python 3 % T HAUM BT MIAE, ff Decimal Al Fraction. Python JREEY
1B )8 (complex numbers), [EVfifi] § Fl J % B A EERAOEG (B 3+55).

: o PEFI - mIERNT, -3 2 iEREE - (3v+2) EME -9, WURTEEGERRNEEIET AR 9, JRATDARE
M (=3)**2,

10 Chapter 3. —{HJEIEX A9 Python &4}
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3.1.2 =& (String)

BT By 2 Sh, Python tnl AR H, ME TR AR . EMW A SERGBEC ... ) 5
19 (. 2, WEGEIMFEREIR . G\ BELBUR T A s 5t

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'"Yes, " they said.'

>>> "\"vYes, \" they said."
'"Yes," they said.’

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

1EH B Ee g T Eﬁ&ﬂﬁ%%'@%ﬁﬁlﬂ‘é@lﬁlﬁ%% R E R RORE () BEE). MEAE A e
AR AR AR (GRS 58T RE ), AR W R BRI —BoRE, S

L S SR EA E5 | 58, @ NESSRaETH. KX print O GEAESEWEL, EGER
il E 1%, [ H AR B BEr 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.

WERARAA B Iunl B\ s iRk 7 oekE , ATDAMCRE I raw string, AE25— 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

FERE T A BT Hh— Ty R = s G 98 "y o JREEVTEHA
WALAT R, BT AZEE TR \ SIS AT fEA R BT
print (u " H\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ")

gEAE TS GERSE—EEFEEE e ST BE )

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

FHA[ DA + 78 (concatenate), [FIH] * A FHAEIZ:

PRGHABRE T, RRRAFSRAT \n FERL (L L) N (L) SESRA A AR . ARE R EAO 25, G LR SER
RTGEHE (escape) " (HFZBREI \ '), RZINE.

3.1. {E Python E{E5tH#ER 1
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>>> # 3 times 'un', followed by 'ium'
>>> 3 * 'un' + '"ium'
'unununium’

A DA AR TR (string literal, BIRES |9 RATH ) s b B 2K

>>> 'Py' 'thon'
'Python'’

WA B B AR AR R T ERIRE MO AR R (6 B By B R+ A 1 -

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

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

(EIE AR RS AR AR EG) 7 AR LR, 1 A A A el e e o

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

A

SyntaxError: invalid syntax

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

A

SyntaxError: invalid syntax

UnAR B A (R A e, R+

>>> prefix + 'thon'
'Python'

FERUILAYYE [55] indexed | (AR, Bl subscripted), 35— FIora5 HE 0. [EA #2378 7o AL
— 7T —R/NE 1T

>>> word = 'Python'

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

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

ROMET AR AR, BLRFSOAE A B aa s

>>> word[-1] # last character

lnl

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

>>> word[-6]

'Pl

HERBIAE -0 % FR 0, ARRTMEH -1 Bilf.

BT RGN, FENR [V slicing] o 5| FACE S BB AT, W) I n] DLGEAR & 3] 7 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'

12 Chapter 3. —{HJEIEX A9 Python &4}




Python Tutorial, [F] 3.8.1rc1

HRAEEGEMEES, MERKEAEES. BMER T s[:1] + s[i:] KEFR s:

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

143 (slice indices) 7L MBI, A WeRIAR5| (HFBURLE 0, TIAWESS — 55| (HMFBURLAE
1 - ER B AL 7 slice H:

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

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

lon'

>>> word[-2:] # characters from the second-last (included) to the end
'Ol’l'

e (B (R BELRC AT slice S ANTEE AR 7. 4B slice E’Jf%%lfﬁ?a%?ﬁﬁZFﬁ, Horps — (7o 2l
B 05t J o ooy 7l iR — Ml F oo A LR A KT ME 2, B0

ot —————+
[Pyl t | h | ol n|
e i s e
0 1 2 3 4 5 6

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

ST AT B T 0.6 (LB 55 A TR T %3 AR . th i %) 9 slice @ T#
7 TR T

%ﬂF%%ﬁEﬁ??lﬁﬁﬁE, —Af slice R ELNHRIIMEZ 2, WRRSMEEEFZRERE. F,
word[1:3] HIRER 2.

B Rl —H KA 35 | {E s R

>>> 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, 7 SR ) R 5 | {ELAE slice Hh @ 2236 14 e P

>>> word[4:42]
lonl

>>> word[42:]
T

Python “FH3 ML 5 8 — T &immutable, R, Bl Ep i A8 R 8 R 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):
File "<stdin>", line 1, in <module>
TypeError: 'str' object does not support item assignment

WERARTTE A — BRI H AR ST — (T -

>>> 'J' + word[l:]
'Jython'

>>> word[:2] + 'py'
'"Pypy’

3.1. {E Python E{E5tH#ER 13
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[El e Len (O ME—HFH R R

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

W%

textseq FHijE sequence REIHiGI 2 —, [EZIZ BB I #AE.
string-methods =751 37 1% 5 2 f B AEIRIE [ v

f-strings {054 2R A0 FHH.

formatstrings /A% str. format () FHAER L (string formatting) 11 &l

old-string-formatting 7t H3 (] & (/S T0IRE , A B0 AT (1 R AR UL, SEZ AR AR A 45 o
&R

3.1.3 List (&%)

Python MR CREEI A7 R AUE], HIARALARIF AU, 3 T iR bR iy RUEIE) list, WT ARSI — 35
PAIESR RIS (R oo, Blitem), ®E{E/ #6982 . List IAEAARREKITR, (HEFE
SETTR A A AR R

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

FFArE (AR TN B sequence KAL) —FE, FIRMIFRTIFIYI A

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

1

>>> squares|[—1]

25

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

JIA UL RV EERIR 0] — AN & TR OCER IR . X TERAE DA T VI R E SR BB 10 — A~ %5 L

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

List ¥ 7% 413% & (concatenation) 2551 :

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

RIFRAFER Rimmutable, list Zmutable TUF), Bt list (AE)12 2 AT BEm -

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

64

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

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

17T\§EEIP/W£ list KB INA BT, H#MEH append () % ik (method) (FARE &F 2 ¥ £ )7 (E
HH) :

14 Chapter 3. —{HJEIEX A9 Python &4}
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>>> 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 DAS slice JRMH, 15 AEMCEE List (U R/, EEEJRTHZS— {1 list:

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

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

>>> # replace some values

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

>>> letters

[‘a', 'b', 'c', 'nD', 'E', 'f', 'g'l

>>> # now remove them

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

>>> letters

[ta', 'b', 'E', 'g'l]

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

>>> letters

[]

[l e Len () JRATDAAE FIAE list |

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

WA PARE L JE list (77 list 4087 Hifth list) , {540

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

>>> x = [a, n]

>>> x

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

[lal’ lbl, VCI]
>>> x[0][1]
'bl

3.2 MREXRETHIR#E

%, BRI A Python ZREEFR LY 2 i 2 SEIERRERY TAF. it FAMTar DAED 20 [ i) v BT 41 -

B

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

0 0w NN PO

3.2. MFEXRHYESE 15
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BT FIA T # 2R
o S ATHB T ZEME: S8 a B b [FRHSE] TRHOE 0 B 1o FEfRAR AT RIBRI I P T

I, RHL T AESRA AT TR ST (expression) @ EHENGT (evaluate), MR{EFFEEA: . AT X /2
BHWFBE -

while [FIREHZEGAEE (EM: a < 10), ME—HEENIT. 7 Python il CHEF,
EATAEZ A B EIE (rue); FEUR (false). BPFATLART R, list. FL2ZALMF A R(E; AL
FEBREMFAIEE, 2505 s) ER. A7 A0 2 0 i LY L. BRMERY Lo 3
(comparison operators) i i #l[] C 5 & —HRAIFFEE: < CUNR) . > (ORIR) . == (BFY). <= (Uit
)L >= ORASER) PAK 1= ORSER).

(ETREl ) 3 8 6y 4 HE - A HELE Python o JH SR BE— B BRUAS . e B RFF e, AR EAEE ()
R —FT—BHIREA tab B (M) =5 FOARMERR A HE. OB L, ARG SEAE SO Sl E R i LL
ERER A M A B B Thae. W —MEEBAX AT By XA, DTS
W2 I —A T A T AR (AR AT e K B A T ep i A E S oA i i iz —17) « R
TE— i i HE B A Ay =B R A R M — 2

print () EaCEIEEE G (1) BOE. AR CEHERME TRZmER (R 2knmE

SEpEEED) BN DA BEEI SR S | S RO E A T BV TR A S 88, [EEARRIA
HHEEmA—M=E, FIARIRA S, Blin:

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

PR T5 |9 end W] DA ASRE S B AN EV TR IS it o, s AR T 87 £ SRl 1

>>> a, b =20, 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 TRINIA 232 () while 1547, Python frtl & I HAE = i LR iR il iE 1), HUg a2k

41 if i&%)

SR ORISR 15 7. SOKE):

>>> 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

WA EANHEA elif w0, AR— ikl else ffir. KT elif elseifl 4HE, W1k
R ZWgEIE. A1 .. elif . elif L JFHIN ARV HAMIE S Y switch o case IR,

4.2 for {&4)

Python H[fY for iB4] 54-FE C =X Pascal A B8 FH 294 Ir AN . Python H) for iHA)FHFA BN HAR
IO EAE A TR (AR Pascal ), SUZ45T F P SGE RS IEMEHELENEE S (W C), 1@ HE
%ﬁﬂﬁﬁ%ﬁ(%ﬂﬂ%ﬁ?ﬁ%%%ﬁ%%ﬁ%?%?ﬂﬁ?ﬂ*ﬁ%%%?*ﬁo%w(%ﬁ%
SRR )

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

(continues on next page)
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(R L —5)

cat 3
window 6
defenestrate 12

T [ [ — AR B B WOZ AR A A AU nT BEARMEAR A IE B RS 2R . J0%, F ELRAMGR 2 I B %4k
BRI B E RS

# 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 () EHX

IRARFEOR—EEIEE, SHE> range O BRI (. BRAIAE RS 22808

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

Sw N e O

RS RAEAGEA B BB AE Y P s range (10) AERGAY 10 (H8(E, RIS A= EE 10
E‘Jf?ﬂ%ﬁ@ﬁ%’?ﬂ@%%[ﬁo 0] DA range f¢ HAB M E FHEL, sl S EARMMEE (HEPaE; &
K2 [ step) -

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

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

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

ORI RS ME, RATLAMERCHIN range O Ml len () QIF:

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):
print (i, ali])

Mary
had

a
little
lamb

S w N e O

SR, AEZ BT, i enumerate () RAMGHEE S E, FEREIEHT.

1 Chapter 4. AT MHEEH
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AR E B — 1 range HI &t B AT R0 -

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

TERZIEETN, f1 range O [P FROFTEIE — list, HEE EEEAZ. R —EP I RE
REFE R EE RIS CER, A EIERHEMTFIY list, PARE 25 H.

FATPRRX RIS R Hyiterable, WRRUL, EETEAXFER HARXTSE: eRBCRI S5 2 PR BGE SR 10
EE el aifie . RNCLF for IBMRURIXAE—FREEH M52 Tk AU 5 1 e& 2 — A

F& sum () :

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

T JGHANTREF 2 23R [0 A R AT R DA SRl IEAC R A SR s kL. )G, WVFRSREA i
— MR E T N RIR— 3. DA R AR T %

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

TEF AR T, AL 1ist O WEZTY.

4.4 break 1 continue iEH, LRTEIAPE else F4

break B, WA C#Es, KIS HHEERK for 5 while [E[E.

TEE R I RETR A else T4 BEATEMHAFER T A ERXN S (BH for) BN A RE (EH
while) BIHAT, (BEANSTEMEIAGE break B A IERBANTT. PN B REZEMIEA S XN —
-+

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

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

O 00 ~J Oy U i W DN« ¢« o o o« =« «

(B, ERIEMAEX. WA else BFEIN for DR, THEif Fuk.)

MAERR—E M, else P45 try iIBA)HHY else FHIAYILFE S ZT 1€ BRI TA): try
B else THISTER KA RERIAT, MIEFRFH else TAINISTERELE break BT, %
try IBRAIFIFHEZEE, ESHEZe 9,

continue B, VKR CREH, FRATE I EREATHAT FEER:

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

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

(continues on next page)
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(R L —5)

print ("Found a number", num)
Found an even number 2
Found a number 3
Found an even number 4
Found a number 5
Found an even number 6
Found a number 7
Found an even number 8
Found a number 9

4.5 pass |E4)

pass BIANATIEME M. ENTERRE LR R —MBUAMEA T EATEM B (R R . Bl

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

T A T S e — A e ] e ) (D -

>>> class MyEmptyClass:
pass

pass M5 —AN0] DA H B39 6 R AER S 5 H AR IV A — A BR B A A T AR G S AT, SRR
FEE R R 2R BT . pass 2P HL 2 0%

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

4.6 FFEFH (function)

FRAM T DAz ST — {8 o AT A 2 = B — 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:
. £ib(2000)
0112 358 13 21 34 55 89 144 233 377 610 987 1597

ST def WA—MHKNME & . EZRBHEFZ R AW AR ERERZ P28 AT 1T,
i AR B s b 2

— {1 R = 1 A BOR T DA — A Bl S EPZFRE R B R R B S, B doc-
string, ([} docstring E’Jfﬂiﬁﬁ 2 WIEIA S 6 B . ) A S T H AT A docstring 21K H B [EA4: [ 5§
ﬂgEﬂEﬁjﬁﬁF B BE A it B R LGB R EE Sofh . FE ARSI A docstring S EEFIER], MERZ
BN ERTEE

PREUE PATRFIA— T RBUR A RIS 8. YT, &b g 1922 SR AR 7 e
JRESFFE R ARG | S R RIS R ER, RERIMNZREEN RS R, AR RER

20 Chapter 4. AT MHEEH
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9K, BRRNEATRNA SR, Hik, SR-ERASNZ R E A ETEREN B EERE (FRIE
JEAE global i) HE LI AR, B R 1E nonlocal i) HiE UHYSNZ BB AL &) , S ER]
ATDABEE I -

TE— MR R 2R Y R, EPREAM 2 (5180 S0UmA iR E00 BT . FHik, 518EA
()5 sENE AL+ (call by value) (EEVEIER) [MEH] KiE R Y1) %88 (reference) , TR ZZW1E
M) o {1 Bk 2P Y ()R R Sl e B Y ) o X i e 7 — (R 1) [ A 95 26

— MR EREGIZR R E AR, SR ETa —EAE, Dydeyain
flif # B €0 (user-defined function) . % {E W] AWK T 45 (I s 4 T s S e tho W] DA 5 1 R X ol
. SR R Eas R

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

ARARR AR HERE S, AR £ib 2K, W27 (procedure), [HEIE(EIEA [l E#(H.
PR b, BIRE— R e Uk return BOA, BINE - EE R REE. E0EEE None (BR2-—H
ElEEA4 ) . TEE RS B None B, EHAEYHUR. IRATASEH print () REFE:

>>> fib (0)
>>> print (£ib(0))
None

Un B — ek 2 [ SR Y List AR BRI, BHRAEES:

>>> def fib2 (n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []

a, b =0, 1

while a < n:
result.append (a) # see below
a, b =Db, atb

return result

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

BRG] HORHE T LB Python F5E::

o return iFAJSMEENTPR Bl —ME. N ERIEXSEW return 2R [F] None., BREFNIT5EY
iE'L‘H’lﬂ%iBIE None,

e result.append(a) BIARIERY T —1W list ¥ {1 result method (7 i%) . method [l —
AR g, @2 HAE obj.methodname, Mt oby EEMEYIF (FRWE—FKiERK) , i
methodname [EJ#% method 44 8%, BB ER. ARGBEEMCIEARE A method, A
[F] B method W] AT — K1V 4% 1T /N €38 Python BV . (VRTTRAMEF class 5836 H I 142
[EJf1l method, 5% ) JE[E] append () method 7 F&7E list Y4 s B & A MBI TCRAERZ list 1)
Kifto BAF TSERR result = result + [al, BEAREK.

4.7 RYMENLHMESHERX

SR BUE SCH B H SRR AT . X BV = MBS, ATRAL G .

VR b, slsdat 28] MM R ANEIFIEEE, FOMRAL AR A G, R KA S Rl A A e A A A
e (EABIFIFRPIICR) .

4.7. AHENHESHA 21




Python Tutorial, £([F] 3.8.1rc1

4.71 SHEGAE

iﬁﬂ% BRI — PRSI E —EOME. XFEAEITRE, WA HE U i b i 2
BR,

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)

XA RO PAIE ) LA =L -
o NP ENZSE: ask_ok('Do you really want to quit?')
o I —AT[IEAISE: ask_ok ('OK to overwrite the file?', 2)

s U H AT AR S E: ask_ok ('OK to overwrite the file?', 2, 'Come on, only
yes or no!')

XAROENZT in KT EAAMK—NFI e H e & AME.
BRONERAE & S A2 APoE B BOE SUITTERY i bA

i=5

def f (arg=1i):
print (arg)

i =06
£()
SATHI 5.

RRE L BMERSIIT K ZAMWTEROAE N AT R (S5, FIPARKRZEEIN]) mHR
B W, R RS AT S 2R LB A R B H

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

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

RRFTEI

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

URARAE AR IS SR 2 IR S B E, R AT AR 5 X e A

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

22 Chapter 4. AT fEfRE=EH
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4.7.2 XBEFEYW

WA PAME IR AN kwarg=value Y% 45 A4 SRR BREL. B0 R0 R4

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, "!")

EZ— AN MHEHSE (voltage) M=ARIERISHL (state, action, Fltype). XA BREA ATE
NI AT AR SR

parrot (1000)

parrot (voltage=1000)

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

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

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

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

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

FH FHR R KR H K
W NN R R

{EI T B RS A2 TE R

parrot ()

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

# required argument missing

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

#

unknown keyword argument

TERRBOAM KT SRR AL A E SRS . 2300 A ¢ B 5 S Rb 205 R A% 2 i H
— SR (HA actor N@M% parrot AMSE) ., ENMNFFAEZ. XMEAFIER %S
%, (Ml parrot (voltage=1000) WRARL). NEEXH— NS UIRE. FH2—DH IR
IS GORE

>>> def function(a):
pass

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

BAAE DB **name )5 —MESH, ERE—AF i (2 typesmapping), H A5 FR 1
FEA SN KR TSRS KRS8 XS BN *name, #0—M
BT SEA SRS ES R T FES HET /D0 gD A (Fname W1 H BiAE
**name ZHl. ) BIAN, URIATXHEE LR E:

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])

(SRIPN Sevealilik

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

4.7. AHENHESHA 23
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BRELITH:

—-— 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

FERAT EIN B 7 S R0 W PRAIE-5 8 ] R S S O B TR I @ AH PLFE Y

4.7.3 BHEH

INER T, RS EUE 0T DU B S EEE BN BT S5 A TR T RS A TRCR
@ﬁﬁﬁm%ﬁ%Lﬁﬁmﬁixm XAET A R A A R EUE R € S8R U AT B HL
BT, R AR AL

PR R SR LR T AR X

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

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

TEIXHL /1 * AT ERY o AR X LA MR ) DA 1 (T R TR S5 S MU AR 13 45 iR B (R
(BT, WRURXEY . KBTS OmchmaES.

fIEHXEFSH
WR R BOE SCPARBE /A >, WU SHOT DA (68 B 4% 6 B 714 a2 4 R

XPRELE S
X UL A AR BLE Z 4075, FRE Sl AR IC R & . R IR EIES:, WHAIE S &

B, I HIZES AR RN (R EIESEIAE / (ERAT) Z 8. XA / Bk M EE B
DRAURCEES ML EILS . ARREGE SCH A/, WERREA URMETE S .

1/ ZJEWMIESATAHN 15 B R K F 5 IR AT .
PR REFSH

ZARHIESIRC N IR X 5T, HIEURIES LA R B TSR LA, NAES BSR4 IR
kTS Z AR~

R $4 R 5
TH TELA T 7R B R BOE SOFFERITER / A1 * Bric:

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

>>> def pos_only_arg(arg, /):

(continues on next page)
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(R L —5)

print (arg)

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

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

B ANRBUE X standard_arg Jed i WKL, W7 sCBAEATER G, S 8007 DA A7 BB AT A
R TEN:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

A pos_only_arg FERREUE PR /, BRI EIE S .

>>> pos_only_arg (1)
1

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

B=A R kwd_only_args fEREUE Xl * SR K7 SH:

>>> 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

1M 5 — S WIAE ] — PR EOE P 7 i =i O

>>> 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)
123

>>> combined_example (1, standard=2, kwd_only=3)
123

>>> combined_example (pos_only=1, standard=2, kwd_only=3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: combined_example () got an unexpected keyword argument 'pos_only'

W, WHERXERECE L, BRI ESE name fll **kwds Z [A] I FAAAE KB 744 K name i 1 8™
A VEAE R 5%

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

(LA AEA T RELLER ] True, RYREET "'name' FFEREIERHES. Bl
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>>> foo(l, **{'name': 21})
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: foo() got multiple values for argument 'name'
>>>

B/ (RO ESED) Wil BEME], AN E A name fENMES L, WA name' fEHRETS
LGNS S

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

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

BAE UL, AURGCEIE SR FRATATE * *kwds F TN A2 05 3

B
JHBIRE 2 A R EE P I 28

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

((SEEE

o ARARFEIES A AR PRV TR, WERAURCEES . TS 4 R SLhn
?\&é‘l%?‘ﬁ%ﬁ%fﬁﬂﬂiiﬁﬂﬂ WS ENY, B0 2Rz — L0 B S AL R R T IE S S
L.

o MIESHIRA KRR, PARRAIEE LS4 R (e RO SO 5 AR, Bl 4 AR ARl 1 o
THAAEAS R LLE RS, WG UR R TS

o R APLRCBL, ) (LR T 2 DABI 115 4 B R SO MR PR AP 2528
4.7.4 EFRIEHIIER

i, O E I E TR T AT BECR S HOR s A XSS SE DA (S
W Tuples %253\ (Sequences) ). FERIASERMISEZ B, WHRESHMBANEZ L WS -

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

— MR, XL RS BCRAEEAS RN ERIRRE, POTENTSEL G R B A R ASEL.
BHE *args ZHZRMEMEASEHE OCRTSHC, Wit E N R el K7 S 80m A b
e ESE

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

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

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

'earth.mars.venus'

4.7.5 WRBEHIIER

USPCAAESN R BOCH BT 2 A E SR s R R e, SRR oL, B, »
B range () BT PP start Fl stop ZHL. WEREAIARERMA, FTOAREA ~- 18R R 4 5 B
o A M R BoT A R RS H
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>>> list (range (3, 6)) # normal call with separate arguments

[3, 4, 5]

>>> args = [3, 6]

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

RIRER T30, TR = RAERERR AL R B 7 24

>>> def parrot (voltage, state='a stiff', action='voom') :
print ("-- This parrot wouldn't", action, end=' ")
print ("if you put", voltage, "volts through it.", end=' ")
print ("E's", state, "!")

>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}
>>> parrot (**d)

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

4.7.6 Lambda FixxX

A[PAMH lambda e RANE AN B R XA RECR B NSE0YA: lambda a, b: atb.
Lambda p& i ] DAYE 75 5 B B0 S AT AT o (1 o BATHETEYE BT R gakal. MBS Bk, &7
SUBIEH REUE IR . S EREUE L—F, lambda pRE0T AT | BT L& A8 &

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

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

42

>>> f (1)

43

BT A lambda FERFORIR B eREL R R N R A S R

>>> 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')]

4.7.7 PR {458

PATR A RS A A A RIS i — 2825

B ATAZE X R H R SRR . ORI, EAN R EIR R ARSI, ROy s n i
Fettn 7 AT (RS Rt e fid R B e alin]) . X—ATRAR TP RIFk, PARI RIS RE.

WERSCRI FAFER A AT, WIS AT s, AIMAEALSE RS A iR T . JaTa AT I %
MR EA B, MAMRIANAE, EREIERSE.

Python f# 14 /A~ 22 M Python *%J%%ﬁ??ﬁ%jt%ﬂﬁfﬁl_ IEELEE?C%E’JIEM@‘TT 7 LN PR AR
DO DA 2058 58U . SCRYERFER S —AT Z B 55— ST 8 B SO AR R I G fE (&*
IR S —4T, PO EIEH ‘3?4’?$E’Hﬂ<%lv*ﬁ@l& RILER T AR SO P AR ) &

ISR O AT eI 5 A S50 B2, o B FE R I 6B, (LR A SR B
WU S7 3% R B AT BT R 25 A% o IAERAL IR 2% G IS A I S R0 GG 8 2EA%) -

MRS AT SO AT T
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>>> def my_function():
"""Do nothing, but document it.

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

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

No, really, it doesn't do anything.

4.7.8 HFFRE

@ﬁﬁ&?%?mﬁEEX@@¢@%%%@%%éﬂﬁﬁﬁﬁﬁﬁ(ﬁ%ﬁ%ﬁ%ﬁPmﬂm7ﬂ
PEP 484 ),

TR AP LR ST PR ALY __annotations_ J&YEH, I HA S0 eR B AT A HoAR TS 7 -
St e O O e S A MM LR S, JEmR— b, mFA XS ORE I IRERE. &
WU ARER) E SO 2e i E— P HEFFS —>, JFHR—PRB, ZIREAT RS RMFIR det iE
RETRIE S Z I THEROE —MEESH, —D K TSRO LSR B A A Y AR E

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

>>> f('spam')

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

'spam and eggs'

4.8 INGH: BBRE

AR RS A, B2 %00 Python AU, @IMERNE—F RARAE 1 KEHOE T ARRE A [ ) KUA%
Yeoms (SCERERIBYL, Wil ); AL AR SR A A . RELE M N B AR AR B —
ANEFERE, R I ) A B KR T A AR AR B o

Xt Python, PEP 8 B4 K 2 Bl H Il i i AR A g AL 17— FhE® 5 B AFL0BEH 1
Gt A% o R4 Python JF A A BRI AR AR BT s PAR 2 ARSI e B LA A

o fEIN 4 EARGEEE, RE I EAT

AR AN E (VPRI ERE ) Rt (A5 1) )RR P55
HIFRAFRTIAGRAL, mAFAEHE,

o AT, AT 79 NEARF.
A B /N R B P, F BT DATEROR ) R g I HECE 2 AR Sk
« [EREITARERERNE, PARREA BRI ARG .
« QARTTRE, SEHREHE A —1T.
o [ ORI TR
s FEIZFHAFHEANE S G 2K, (EARESERSNMEM: a = £(1, 2) + g(3, 4).

DA B0 ML 05 0 25 066 B 4 IR 7 04 ) UppexCamelCase S 4 %, T DA
Lowercase_with_underscores iy % B ECHI I W W& Bl self F s 5 ik
SR O FROT T (5 BB 05 ).

28 Chapter 4. AT MHEEH



https://www.python.org/dev/peps/pep-3107
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0008

Python Tutorial, [F] 3.8.1rc1

o ASRARAANTS BAE N T E PREREE, 1A FE Y Y . Python BRIARY UTF-8 Hi3% 4l ASCII 1
AR B N AR REA S TR B

o [FRE, BB RAE R/ ATRE, BB YA RS 00N P B e e AU, AN AR AT A A
ASCII F4F

[EIf
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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)) R ERAAE, RAEZRIERNIE. TS T AR list )95

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

list.extend (iterable)

# iterable (WJHEEYI(H) $23 list BRI . Z[ER allen(a):] = iterable,

list.insert (i, x)
A EIEH A Lst A BRI E . 55— M5 | 3EHH A RN CR MRS IME, Fh a.insert (0,
x) EriE A list 57, i a.insert (len(a), x) HIFER a.append (x) .

list.remove (Xx)

FBRBIR A —MEN x BICR . WERBCA R ILER, WL valueError .
list.pop([i])

Rl list e B EE , [ERlge. aUREAREME, a.pop O HEHE list fu&iHH

B e, (78 FEpriEsERREE 2 MR, [ER R A B AT 3558, IR

AL Python bR xUS % Hi5 A R A 40RN15)

list.clear ()

IR list HETAIEH . SRR 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)

[ e S o A Tist o T H B R B

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

o tist PROEHEHDT . (2800 AMER AT R EMLIHET , 552% sorted () FRFIIMRRE)

31
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list.reverse ()

st Yist R I H TR IE) Y S AR

list.copy ()
(] {8 EEE] (shallow copy) f list « SF[AJA a ],

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’

PRATREErE B S — L 5 ¥E, 52 insert . remove B 2 sort , [EREEIH mIEAME, FE L, fib
MR A None' . 35 &— 18 it Python rh i n] 58 R HA RV R A o

PRATRE S TE R B 75 — PR I AR B B slnT DAHERF B b . B, [None, 'hello', 10] A
HER, PUABEBORRE S FAFH LU, 1T None ARES HARAU AL . I HaAFAE— U 0h i SUNF X &
WA, BN, 3+43 < 5+73 WA IR ELR.

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 ()

VAt = AT AE AT DA AT S B e # A E L, BN d->1insert ("a") ->remove ("b") ->sort () ; .
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5.1.2 4% List {E[F] Queue (%) &

FA LT LA list HAE queve ([E5)) (6, RPdRSem 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) .

R EFAE queve, FEH] collections.deque , HARERHMAE D A 1L B R WIS i AR o (50

>>> 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 ( EB 51 %5 A0 SR RT DA 55 S0 Jr 5 B Nisto % Vo frd I P 2 5L 72— {R list 5§, iterable
(AT BRI ) | {1 G 2 A R 5 B %) 265 SR B R AR (BT 174 List o SO I List (1) 7
B, HAF—H T B L — R .

RO, B MZald— 8 [FJ5y listd:

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

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

HEELAE (REE) My x HAEERBS R TIAEAE . FATAT DA BREN A ~F 5 5 51 AN 36 %
fEAA] side effects (RIFEM ) :

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

S PG 2 XIS TS AT A — R, R4 for 747, RF2FA
WEA for B 1f TAY. HERFRESIER, xRk s UE S for Ml if TR NAEFTR
EVFRMA T . 25BR0EL, PARAIEAMES NS R A LR AL A R

>>> [(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 AT A ] -

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

(continues on next page)
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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 .
2R expression s —1 tuple (BN ETEEITHEY (x, v) ), BN L/NEIR:

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

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

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

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

List comprehensions 7] PA2 45 [EI3E 1) expression ALK 7 pR =S ERY -

>>> from math import pi
>>> [str(round(pi, 1)) for i in range(l, 6)]
[*3.1", '3.14', '3.142', '3.1416', '3.14159"']

5.1.4 H}XAY List Comprehensions

T AWITICAE list comprehesion H | expression 1] PAEATAa] FE 2 expression, 4% -5 —1{f list comprehension.
HIEPA R Fom 3x4 A HIG], T Lst 75 3 2 E(E 4 19 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]]

nfE e _E—EEF W, R list comprehension [F]—1 list comprehension 7F for 2 FiJe#knt &,
F2 3 PEAE—IK list comprehension, FTPA, 3& il -7-F1 R EAH [ -
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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]]

P, BRI AR A

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

>>> transposed
tts, s, 91, (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)]

BRI Z A, @BH RS aol k.

5.2 del {E4q)

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

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

del tn] A AKRIEIg: 5 :

>>> del a

Elfgz 1%, ¥ a 2 B EE s (20D — X PHFEIRE 20l ) « T % 10 F 2 9 2 B ik
del [ HAt

5.3 Tuples #1751 (Sequences)

FA7A 2 Lists 7l strings A 7F 2 ILFERAE, B2R5#4E (indexing) AR A ##4E (slicing) . fibff32 /7
BORIETREP R WIME G T (352 7% typesseq ) o H1% Python J2 8BS AP HUGE T, R Rl & oAb
W I ERGTHEIA . EE BEN e T —ERHE R F SR &R uple

5.2. del g4 35
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— 1 tuple 5 by (R Fh I BE 1 R AL A, 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, 2, 31, [3, 2, 1])

WMRERFME 2R, Yoy wple 482 PAFRIEAE, WIHILIRKY tple A4 BEREIEMERY EL# (interpre); il
T DA AR % 00 3 SO B ) T SR, BESRIE SRR BT 3 2 A L B (AU tuple 2 —
ﬁlﬁiﬁlﬁﬁ%‘fﬁﬁ%*%“) FRURAVG4S tuple s EEIEZATTHY, (21T PATE tuple SRS A AT 4 IH
WP, A dist

9% tuple FI list 2 AARBHL, (EZ A i@ 5 AR F A RS EERE H 1. tuple jgimmutable (/N 7] 5
i), EEHFTE TR, Er R mYFE unpacking) (FE2HAHiRE) 2R (indexing) HAFH
(BETER namedtuples HYRFGHS B 1 (attribute) 2AFHL) o list Zmurable (RIS, HITEMH &
[F B P9 L RT3 b 8 AU AR 3 51 2R A B

— A ER R, BRI S O A= L EIEHH 1Y uple: §Hvk L@ EIH— SEAPEI TR 220
tuple iy — AR IRACAIE A —MHIHF Y tuple £ — ﬁl{%ﬂ]ui [EPEE Y e N e S Rl
— ). B, (EARER. Bl

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

BoAs t = 12345, 54321, 'hello!' W2 —1H mple packing {¥ifl §: 12345, 54321 fll 'hello!"
— o tuple (. 2 fEH AT RA:

>>> %, y, z = t

i A E 2 FAM BT El)y 5 A (sequence unpacking) | A1 FIAEAEAI (AL S S84 B 81 )3 FIRAREOR 4
R 2 B SR MR W JHERL S SR A B A A R R R AT ] R, 2 EAR IR E uple packing Al
TIPS B -

5.4 4 (Sets)

Python #1405 17— HITELE A7 (sets) WY EDRHAEHE . — 1 set 2Ly HIEVG EER IR BAMMEH I
AAAE T B PR R EEIEH ., Set %#HEEZ%%%% A, RN E T F R

KIGHEEL set () pRHEBWT DA AR 2 set . COEAE R set , FRAMLAMH set () AR {}
; 1§%ﬁﬁﬂi~ﬁl S HY dictionary , %ﬁ&fﬁﬁﬂ%f? iR Eﬁ%ﬂﬂ%
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2 — {1 flf B 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', 'c', 'd'}

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

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

#
{la" lc', lrl, ld', lbl’ lml’ IZl, lll}
>>> a & b #
{Va', Vc'}

>>> a "~ b # letters in a or b but not both
_{'r', Vd', lb', lmV, 'Z', lll}

letters in both a and b

Flllist comprehensions ¥, W4 set comprehensions (&E&4E G HE):
>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a

_{ 1 r A , 1 d Al }

5.5 =8 (Dictionary)

1% H 1 python Bz &k 451 (F) dictionary (7522 % typesmapping ) . Dictionary 4 il EE” B 5T
&L (associative memories) 5 B I A (associative arrays) o AR 741 ek p— {1 46 [ (E) ) B =3 VR R B
dictionary ;2 key (8#) KE RG], key 0l DLRAEMIANTIS2 R BURE ; F R FIBCEHA T AU 1E key o Tuple
W AT DUEAE key Q2R H &G . BUFE tuple; 75— {1 tuple 452 By ] 42 b 5 A A1 n) W] 2 1) W 121

BN GEEAE key o FRAMMETEA A List B4 key , [HIE) list W] DAKE &R 51 #0E . VIR BAESR B iE G R
append () fll extend () &k,

R dict el 75 SO L B A UE —HLE(E ¥ (key: value pair) E’Jé%u, Ferh key 7E[]—{# dictionary (5
) [EbZ M — e ny . SRR SR T A A O R RIE RS PR S R
ARSI TP A LI ) Bt R O Rt

Dict 3= 2 i) #1388 oy S8 A At 47— M1 (L E) EL T 38 o o SR RO (. BT DAY del ZRIEBRRLAELSE .
RIS, % T B A (a3 (A A A SR AU (B i FM s 8

BFEHAE 1ist (d) GF @J ST I (key) 19 list, HHEHIEPEHRARIET . (F4E
B, HIMH sorted (d) (BRI ). WIRADRER (EHEHEAFERTIOR, nHHBET in .

e e o P S f S 19

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

>>> tel['guido'] = 4127

>>> tel

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

4098
>>> del tel['sape']
>>> tel['irv'] = 4127

(continues on next page)
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(R L —5)

>>> 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 () nf E4ZIEE P SR 3 8 AR A dict:

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

IAh, dict comprehensions 8 ] A7 it $at B fr B X 2RI 2 dict

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

W B TR R B B 5 | 88 (keyword arguments) A7 IR @ (VR -

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

5.6 [F/E#I5

W dict AEEIRERS , DA S HCSMERO (B T ARSI LI items () D ko] Rp A :

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

gallahad the pure
robin the brave

A ELE R, L8RS MR AFE R enumerate () b2 2K R BEHUE -

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

0 tic

1 tac

2 toe

SR S A DA_ R AN, AT AR ARG Oy A zip () R

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

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

S AIVE R I, e IR FES, TERHAE ] reversed () B

38 Chapter 5. &§l#Eig




Python Tutorial, [F] 3.8.1rc1

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

= w o3 w0 . .

LOAENEE)FIIEHT, (] sorted () RsCEE B — B AHEF @AY list | [EAEr s A Y 751

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

A IRF A A L DA 2 i S 1) — {1 lise, (B, % A (R B ) list 7 BB B L7224

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

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

5.7 BEZEHNEE

i fAE while fil if ENRBRIA A DAL S ATARER T, AR R A HEGER T (comparisons) .

HOBGES 1 in fll not in A& —HB(ER AL (RAE) R—MFIH. R T is fnot is K
R P2 A5 LR R A R A 5 JE 3 Pl S (R0 list 2REVR B 22, I 1) HO e 3143 5 FE A [l
HAEA A T

HBGEFE W A A& . B, a < b == c P et a A/ b Ml b ZHAER ¢

e B0 DAGE A ME R T and fl or , H—(MHBGHEE WAL (ST AR EER) mTelm L
not A . ia LEE R T EC AT L LLBGE B TR, Hp, not MEMEE RS, or MERIERIK,
Hit 2 and not B or CZ[EA (A and (not B)) or C. —UNAH, FEHERT DA ARFE AT (] A0 5L
HIAA .

TIMESL T and Fl or WHGRRIERLR (short-circuit) SERL T G I HG MR /2 B AEA ST, B4 AL B
e B &GS . N, #7 Al c[EEME B ER, M A and B and C BEREAGHTE C . EERES
R R PR AR IR, , A 11 o (i e AR s S 1 5 B

A — ] FCBGE S B H A AR U S R R IR A — (S O T RARY . Bl

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

>>> non_null

'Trondheim’

T YER Python 5 C ANH], HEFRB NFMRIE LA M B Sz AT <= kel iXi#f T2 This
avoids a common class of problems encountered in C F£F & WA EE 1R : AHBEAERIAIRXFE == MNEHEW T

5.7. ESRHXEE 39
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5.8 FIlfIRMEFERERZLE

JE B X G A T LA AR ] 1 2 2 ) AR X G2 B . kP PR = 3 XU - 1 58 HUARET SRy A%
WICER, ANSRPIE AH SR A S Rt BUAf s AR E A SR B 2 SR A, DA, H
B —ADPIHRERT . AR RPN TCR A B U AR R P21, ) S A o7 By Ee
BEo RPN H P A B ROCRAKI S, WIPAF IR AN . R — A5 55— 4
WGP, WA IR N () o XTFAFERoR YL, a2 66 ] Unicode (375
XA FAFHER o T T e — 2 [ 2R 2 41 2 ] FLARE ) 81

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

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

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

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

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

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

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

R, HH < 30> RN RIZL B2 EVER), FoRP A B sy . B, AT
{4 Ho B AR e M e A A e, FITDA 0 2602 0.0, %54, I E s o2 —M TypeError
SRR A R Bt — AL B AR -

[EIfg
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e

WAL Python BLREARBEFHZ VUG, 2] (WekUEEE ) M Esem e k. Hit, HEm—Lu
PR R UIRE , R iRl A SO S A S B B2, [DH R RAGE T . e —
AEA (scripr). BEFVRREABE R, ROt e 0 PR IS, e R . T e
ﬁ@ﬁméﬁﬁzmaﬁﬁﬁmﬁﬁ%ﬁ%ﬁﬁ,@Kﬁ%ﬂﬂ%@ﬁ%ﬁ%ﬁ%ﬂ%ﬁﬁ%?%ﬁﬁ
Fl,

N SCFFX LS, Python A7 — 5 A ] AT E SOBCE— A SCPRRL, FFAE AR sl 1 52 FLaCSe il b 1
fiTe XAERI SRR A3 BEHLAR IR SCRT DA - N BB 2R (IR AT 5 X
T HATH AR AT R AL AR ) o

R — A Python i SURITERIMSCIF . SUPF 2R IS RS IR 2 - py o AE— PRI, A
B (fER—AFRE) WTPNEE 2R R _ name_ W(EAAS. BIAN, (6 AR 0 SCAR G RS AE
MHTHSR N RI#E AN fibo.py BISCHE, SCHEPEALAT AT

# Fibonacci numbers module

def fib(n): # write Fibonaccil 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

BAEEA Python e, I LAT Q-3 A AR

>>> import fibo

TELRIFF SR T, AL EEIEARE AL fibo MEBINIATR: BRRRIEAFIBIERSY £ibo . R
A LA AR A 17517 1 26 pR 4L
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>>> fibo.fib (1000)

0112 358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2 (100)

(o, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ name_

'fibo'

AR F MR R AL, AR EEIR(ES — DR

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

6.1 AXREBERMESER

BEHAT DAL B AT AT HTE A DA SRR B o X S8iEm) TRl iR i . BATAERIH % — R A& import i
AP AR A BT CY SR E A2 AT, BT S T. )

BAEAAE B CWAE SR, ZRAER b & WA REUn & /53R, B, Bl
YEH AT ATEAL R A 2 )R8 &, A0 S P& )R & AT, J—J T, WHRAR
HIE B CAEMU 2, WIRT AR ER U5 A e P 1 R B0 R ARIC T ¥, R0 ) — /R 4 R AR i
modname . itemname,

R LS A BB, S EAERESRIBFTA import IBAMCAERAER (BUIA) Ik, B AR
P HEAE AR 2 R fF 5 R

import WA — AR, ERLMEA TN BB A B AR BRI AT SR . Bilan:

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

XA LACGIIEIRLFIA B A R . (R BI TR, fibo BARYOE ).
A AR F T LS AR P 5 SURY T 44 7

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

XAVAABAAATRIZL (L) TFERRAFR. TEZHCEDLT, Python FifF MR ST AThRE, bE
TEMRERR H I T — 4R A FR, MENRAT RSB G R E S SGI R,

TERGE RO N B ECE N~ IR A KBEEZI, i@ 5 & S 2 Il SR
ZEo AL, AR EA GG TN TIETT T A 2 .

WA IR I as, WIRTE as 2SS TR B0 E 2 BT S A RIBR

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

XM import fibo Jyal—FEARITAARIER, ME—RXHIRE I £ib BAPRAFAER .

It can also be used when utilising f rom with similar effects:

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

VSgpR b, RBUE SCBR T 1 TR BRREUE U TTERL & RS R M A LR A -
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W B TRERNZIE, BRI MRS T P H g AR B, ARARSE T R, il
WAE RS RS, B, WRE R B AN, i importlib.reload(),
B import importlib; importlib.reload(modulename).

6.1.1 LARIZABY T NRATIRER
S0 R 1)y {32474 Python it

’python fibo.py <arguments>

B S PEET, I BRARSA TR, (HRE __name_ PIR(EN "__main_ ", XERE
A TAE AR AR R AR X 2 A

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

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

$ python fibo.py 50
0112 35813 21 34

WERBHE B T AR, IRLEACHD Az ATHY:

>>> import fibo
>>>

~.

E’Sé”% T B R (R A P, SUH T (RARIAR 1 5 s A TR A T $0A T — 28 34

6.1.2 FIRERIEE

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

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

MEl: A SRR SRR SO RS L, S A AT B SRR ABE AR S5 A TR R . i
U, WEMFSHERN H ORI AT B BRI R A E

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

6.1.3 “4giFiTHy” Python 3T

N T IR, Python fE __pycache_ HRHLGAT [ B M HIF IS A, 474 module.
version.pyc , HHAFRARIA T BO Gk OIS AT E— B Python A . B4,

6.1. HXEBMESIER 43
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1 CPython Jit7K 3.3 H1, spam.py FI4iFMASKF#25/E 8 __pycache_/spam.cpython-33.pyc. It
A4 2R Sk B R R AT RS [ FUAS ) Python 1 L 4 i B H L AT o

Python MR¥EZIFMA R AIABE I, AR ERECONIFFREERME. X1 asiiy
AR AL, HIFMEELS G IO, I DAERA AR R R I R G2 1) LS AR R A

Python {EDTRIHFSL TR SRBELEAT. HOE, MTMA T HBRANBIE, EARAR BRI LA
U JOR, IR, RSB, T RIS ((4F) RATHU, %)
FEOAURAETH T, I FLARER A AT IR
4t Al N — N
« {fFWTDAE Python 1l —0 s —00 JF, BAM/MEIERBLATI N, —0 TF R IRIF ik,
~00 JFHIFUY SR I A _doc__ . h AT TR A AEMCBL TS, AR L
CUERUF A ST R B A opt— BREEI LIRS, BRI K AT
AR TR
« A pye SAFEHIRITH RSB oy BHILEFTIOEY, . oye AR RAHIEET
BAHIE.
 compileall BERHIDIY i H 3 FHOFFABELAIEE py P,
© TR, PEP 3T i mAAY, fF— IR

6.2 FRAEEER

Python i T — MRUEBIHE , FE B SCRY Python FEZ2% (DLRFRH “ES %) tilbfT THik. —
SR N BT R EATRMSSAR E T E S A OEA R N B ERER DT, AR B RCR el R ) 2R
SR GEERG BRI . XER P EA S — ML E RS, BRI TIRE &, B, winreg
Fi HAE Windows BEERSE B AIL. — MRrAMEST MR sys, B8N 54— Python f#RERY
. A8H sys.psl Ml sys.ps2 @ HAEFEZRFH TR T4 5

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

>>> sys.ps2

>>> sys.psl = 'C> '

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

XA AE i HA ARG 1 2 5 AR A e S

sys.path B —NFERERINE, HTE MRS RS % BH I NI &
PYTHONPATH JREUABRIABEAS, & IR PYTHONPATH R, WM WNE BN AL, /0] DAGE
FARRUES B ERT HAE T 5 e

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

6.3 dir () HH

WERREL dir O T AHEEHRE XWAFR. Bkl HEPE P4 51 &

>>> import fibo, sys

>>> dir (fibo)

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

(continues on next page)
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R E—F)
['"__displayhook__"', '__doc ', '__excepthook__', '__loader__', '__name__',
' __package__', '__stderr__', '__stdin__', '__stdout__',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_getframe',
'_home', '_mercurial', '_xoptions', 'abiflags', 'api_version', 'argv',

'base_exec_prefix', 'base_prefix', 'builtin_module_names', 'byteorder',
'call_tracing', 'callstats', 'copyright', 'displayhook',
'dont_write_bytecode', 'exc_info', 'excepthook', 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',
'path_hooks', 'path_importer_cache', 'platform',6 'prefix', 'psl',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'version', 'version_info', 'warnoptions']

TREA S, dir O S5 HEARYHTE LA R

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

TR BIIMPrA MM AR AR, Bk, Wl F5%.
dir () ALFIHNERBHA R LR, AERIREELX L, BT E SCRTEARERIR builtins H:

>>> import builtins

>>> dir (builtins)

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

' __debug__', '__doc__', '__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',K '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']

6.3. dir () E# 45
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64 8

iRl Ay S AR RS Python BB Ay 24 S [BIAYTIA . BN, B AL B SR A G
2400 B AR . IE QAR ER A (] GG [ £ 5 AN LA LR 42 SR RS B BR—A BN A
B T LA S NumPy 5, Pillow % 22 BOHUAR FA B VR A dH O R AR A PR —FE

A ARAE R B SRS SR G — b P, Bt MRS (—A “f7). BT EERZ AR
TR GEE B EIIMY BRI, Bl .wav, .aiff, .au), FIR TARESCHRE R
e, VRA]RETE BANHAILEY— DR K OB A . VR REE AR P B 2 A AL E (6
w, YRS, ASnElEE, AR EEE, O A TSI ERUR), I TEEPlX A, AR5 AN —
AN TEGF R . X VRI AL AT L5 (DAY 2 SCER G FR) :

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

B P AU, Python #58 sys.path BAJH R, AT HR.

WREA __init_ .py SCPFAELL Python ff A5 i SCPFHY H SR 2 ME A, XA R] AR 1 B A7 1l % 4
PROIAT string [ H SRAETC R BOBORS G 7E L R AR B B A O e . e de fof BRI DL T
__init__.py ATRULR A3, (HERR A TR B E a1l Ak, HAKHE
AT 4

LR AT A AL R S A B, (A

’import sound.effects.echo

XM T sound. effects.echo . {HE| BRI ER 44 .

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

FA TR T —FhOr k2

’from sound.effects import echo

WM TR echo | FHAHAERA WITZRIEIL N AT, PRIR] AR AN T J7 66 A

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

73— M EE B AT I R A A A
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’from sound.effects.echo import echofilter

FAE, XMW echo, HXSMHHEE echofilter () HZW:

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

R, MM from package import item R, item FJLARERTHIR (H74), WAILAREF
T HADAAFR, e Ky, e, import IHAE MR E A E X T item; WERBA, ER
BRI E . WREARIE, WEIK InportError 4.

M, M4#H import item.subitem.subsubitem XFERIEIER, BT &5 — T2 AMYAE—I0HEL L
WA R DA, (R A BT — 0 i S A 25 o Bl A

6.41 \NBhEAN*

MM from sound.effects import * XRAEAAT HMFL T, AMIAERX AR A%
BA RS, RENGHEAETR TR, IR TN TA . X0 REREMRKRE, A TR g
ST EANBEREIER, EFENEN AT R A TR 4 2R

ME— o 22 b e Rt — R X RS import A FH MMM : @R —-MEH

_init__.py RWEEXT M2 N _all_ WFIER, EXWHATERE] from package import
* I % AR 5 3% . FE R R AR, A EH T DAY 2 2 A ik S R R R .
YEZ SN AT B A * WA B M, ] DAY AN SRR s 8. i, o
sound/effects/__init__ .py AIPABLE DA ACHY:

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

XEWRZH from sound.effects import * JFSA sound W =44 THHL,

MREEEN __all_ , from sound.effects import * iEH] REeMA) sound.effects A
FTA AR M Hi a4 258 B REfR A T AL sound.effects (MRBZFTE(I7E _init__.py i
RIS ), ARG F AT E LA 2R XHE __init__.py" & LWAEMIZFR (PAK RN
B THIY) . Bl Z A inport A B B AT FAH. EE A

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

TEXAPI T, echo Ml surround BHUETEIIAT from. . . import #H/Mm)HF A S 24§y 44 25 A iy,
FHEATE LFE sound. effects . (XAEE LT __all_ WHEARL.)
BRSO T N AE R import  * B HU S B LR Ak, (EAEAE P RS B IR BN
e NI .

0, i from package import specific_submodule V&GB! sZhs b, BIEFAR
PR L ok B AN R AL [R] 4 AR 35 N R A 2R vk

6.42 FaBE

DAY TR (S5RFIH ) sound W—#F) , URAT AR H 4 Xt S ASRS | Wan g T, 4
W, WEAEDHRE sound. filters.vocoder FEEAE sound.effects WHHi ] echo ik, EwPAHH

from sound.effects import echo,

PRIB W LA A import iEA][Y) from module import name B EMHXT A XL A HI T Ak
FERART AR B H AL . B0, M surround #iR, ARAT DA -

from . import echo
from .. import formats
from ..filters import equalizer
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TR, AR AR T YRR A PR T AR . T BRI SRR "__main_ ", HILHLE
Python I J1I 5 F AL B AR BR DTG 208 I 4530 T

643 SAERTHE

QSRR — AR, _path__ o EHRHRI IR, HAP U SERIT SO AR 2 i dk
FARSE __init_ . py BIHRAYZAFR. XAZEERT MBI AR 2 8RR A i A 35 B AR
THREER.

BEIREF AT EIINGE, (e T AR O iRk

(%
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i N\ K

MRy T LSRR s R DA BES A At B, B AR AR A .
B 2 A AR R 7 28

71 FEENEHEN

H aiE 3R O 4 2200 Wi 5 (1 ol &= XIR& (expression statements) B print () . (55 =H)5
VR R R weite O ¥k SN ERM A sys. stdout AGEMA . A EMNER
% S Y bR s BEET . )

TR AR A S E 2 A A2 5 B DA B PR . DA 2 sk XA i ik i O
=
o BRI X AT AT B T A, BT RITIRG S B =5 S 2 Hi N A £ BOF o FERTATH
o, URETRATE { A} AT Z 18] 5 n] PAS | A8 B o 7 I {E Y Python k5.

>>> year = 2016

>>> event = 'Referendum'

>>> f'Results of the

'Results of the 2016 Referendum'

© PRI str. format () J{ATREE LM FIRIE. IRUPHEH { A1} SRARICA BRI i (i
B, HFHATDR AR g S, B FR R A U R

>>> yes_votes = 42_572_654

>>> no_votes = 43 132 495

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

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

o S, AR DABE PR O R MR A B C 52 U A I P AT R AL B, DABITEMR AT ARG YA A
Jaro FATH A — 2] DABA TR AT R EOE B 45 7 51 S A A
ARANTS ZEAEIH 4 i T R AR PR S s S AR B AEA IR, W PAGE] repr () or str () BRECRHE
I EEA N AT -
str () BREUe TR AEAEERERZER, M repr () 52 TR BAPRES TEERI2OR (UREA 4L
Wi, MESREHIRAT syntaxError) X FEA AR BN FRIIE, str () FHERF repr ()
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—RERIE. REEHT R EEREAMFE R ZR, s s R 7 UL S5 . RRR I AT
AP AR -

—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) + ', and y is ' + repr(y) +

>>> print (s)

The value of x is 32.5, and y is 40000...

>>> # The repr () of a string adds string quotes and backslashes:
. hello = 'hello, world\n'

>>> hellos = repr (hello)

>>> print (hellos)

'hello, world\n'

>>> # The argument to repr () may be any Python object:
. repr((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

string BUREE A Template 3, ERME T 7 —FRHEBEHNFAFERIIITE, BHIZEML $x 15 (
PP AL ER AT, ERE i 2 2

7.1.1 BRI ILAE (Formatted String Literals)
M A TFAF B FHME (TR R - A7) BELEARTE AT AT b £ Rl F HA5 2B G {expression}
HRAEFAF R A7 Python Rk H{A

AT RAS AT AT AR AEZOA ST o IXRERT DASE dr b i E A sk 5. DA B8 pi & AZI/DN
BUS G =40

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

£ R RO DA T BUSON B NPT IEE . AR BESIRFFIRA H.

>>> 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

FAR AT TEAS AL Z AL E. " tar B ascii (), "!s' Wl str O, &4 "' WA

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'.

A RXLEAEARIEN S %, 152 [1Z% 158 formatspec.
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7.1.2 =& format() HiE
str.format () HIEMRIEAFEM T Fis:

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

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

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

eggs and spam

WIERTE str. format () JryEH i S5, WEASEINAFR5 ] ENNE.

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

(VACRIIPS S S QN DS a s

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

AR ﬁ*"ﬂk%ﬁﬂﬂ%ﬁ?ﬁ% IRARIE BRI, B ANRER G452 PRI AN 2 0L B S | 2SRRI A%
A AT VA 1 {7 S AR SR 7 1855+ 10 " D7 PR SE

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

XA AT PAE 1 B RS A0 e B 7 S e i

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

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

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

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

KFHH str. format () FFTFEA R 52 3ME A, 7524 formatstrings .
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7.1.3 FEpgLFFTE
RTINS %, T okt

>>> for x in range(l, 11):
print (repr (x) .rjust (2), repr(x*x).rjust(3), end="' ")
# Note use of 'end' on previous line
print (repr (x*x*x) .rjust (4))
1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

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

FAFRXT AR str.rjust () FiEESTELMIE TS MR E T FE B I ERF R T a X 55, 28

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

FIFAFER, AR AR AR KK, EAASEWBT A7, MR E; XBASFIARMIIN R, H

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

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

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

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

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

7.1.4 [HMFFEBIBEXLTEE

s BAERF AT UE TR i k. e S BRREN — R sprintf O AR FAFE,
B BEL, FF R A gy AR A B L AT H R . Bilan:

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

A 7E old-string-formatting ¥R/ 2 25 & .

7.2 EEXHF

open () IR[E|—ANfile object, fx AW TNZ%0: open (filename, mode).

’>>> f = open('workfile', 'w'")

|

B BYRGE IO TRFR . FA BRI AR, b & Sehid SRRy R AT
fF. mode ATVAE =0, JICHERAEIRIL, "o BRI A (DM S WM , B4
o FIRATIFCHFAEININ A (LTS A& E SRR . ot e TIF SCPRE T
5. mode BTN HITIRIN .
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T S S2 DA text mode FTFFHY, X BEWRE M SCH I 5 AN AR, RS DATE & W gt 5 X247 2w
i, WRAIEERMEHER, BAMESFEEME (B0 open (). 1 mode FHEMIAY "o WA binary mode
FTH S BAER R AT S I A T 5 ) o XA Y% T A AN 8 SCAR ) S0

AESCABATR BEUR, BOA AT SR T4 RAT (Unix B/ \n, Windows EF \r\n) FHioh \n. 7£
SR G AR, BROAS AL B \n S a] - 55 E G HRAT o OARERE 5 18 SOC R 30AR S
PERVEBEA )8, H & SR B G140 0PEG Bk EXE SCAFH RIS . - B R RS I
A R Aol P A AR

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

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

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

WESRREA M with 68T, ABAARNIZTAM £.close () R MAISCHEH 7 RIRECE 8 H 10 T a 240
GEUR . ASRARBEA B3 I P SO, Python AL [ SCes foe 25 1 B0 G AR SERFT TR SO, (H
AT BE S BRAT TPIRES—BUN TH] o 73 4h— A U@ AN [F] ) Python SEBLSAEA ] 4 R R]HEA T i 2 o

Wit with IHEREE A £.close () RMISUMFRGG, 22l %X SR B 3R

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

7.21 XHMRROFE

AT B TR EERC RS £ SR .

PEPOCENE, WA £.read (size) , BRI A PR (TEXABITN) 5
FAERNR (FEHERBGEUT) &I, size Jg— NI EUE SR, 2 size B WS ECE N 80N, FFik
WO IR [ AN SCPR R RS AR STPE BRIV AR IIHLES N AF RIS 2 i B . 2 U (RN, FF
BEBOTR B £ £ size NFEAF (TESCABERT) 5 size N EY (EZFHIBET) . R B HRE,
f.read () FFRE—DEFHFE ().

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

f.readline () MICPFH AT 4747 (\n) BTETFAFRIORRE, WRSUERATFTEERE, WHE
SCPFR R G — AT . XEFRRIEERIJCUE; MR £. readline () R —PM2ERFHH, MEREL
FIATSCPERR, AT \n' FoR, EFAH RS TR

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

BN EEIAT , R n] APER I SO R o IR NATF R, DRy, e
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>>> for line in f:
print (line, end="'")

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

TRARAEAS R A 2 B BT A7, VR AT A 1ist (£) f £.readlines ().
f.write (string) &8 string FINE G AZISCOEH, RIS AR FRAEG -

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

iﬂ;:%)/\ﬁ{&%ﬂﬁ‘ﬂﬂt%zm, TR ENFE R TFRE (SRR ST g (ks
AR)

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

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

18

£.tell () aRk[ul— AR, Z SO RAE S M BT 0L 8, s — BB A SR ) 7
TR PARSCABETT AN B

AR SRR, W £.seek (offset, whence) . WA —NSH% SN offser Kt B AL
B % 5 whence ZHF85E . whence 1 0 {HFRMSCHEFF LA, 1 FoRMH Y/ SO E, 2 Fn
i SO R AR NS 2% 05 . whence QIR WENIERAIAE R O, BIAEFH SOk E S %

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

>>> f.write(b'012345678%abcdef")

16

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

>>> f.read (1)

b'S5!

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

>>> f.read (1)

b'd!’

TESCA S (IREEAERE A A b IFTIFISCE) B, HAVRAXT T SO L R (1 seek (0,
2) WREBSERRBZANBISN) FHHME—HRUN offser [EZABLEAEM £.tell () HuRIAYEFERZE. Hib
offset {HAR S T AR E SLHIAT M o

SR G — SN v, BN isatty O Ml truncate () , EAMEHSREAG A %S0
TRIRHEZHES% .

7.2.2 f£/H json REEMLEIE

FAFH AT DAMRERA IS ASCHEFH SO R . P T iES 9t iz, PO read () 5k HAEIR o]
Fiep, RBCFRFER TR R, int O BRI, EREZAEM 1123 EAEA TR H R B HECTE
123, UARFEORAFE WSS A 7 SO AR A R B U, P BT S AR5 %

Python SRV { I FR JSON (JavaScript Object Notation) FFATHN AL A% 2, AZLE M PR WK 4 5
AN ACRS AR S IR A B R R A BN SCAF . 4470 Json BIBRERIE AT PASR ] Python $d )2 Ik 4514
HAFENHAC N TR FORIERA S XA TIARFRN serializing . W F4F 5 R AP B @ AIRAR N deserializing
TEFF SNSRI Z (], 50 G 45 R AT RE AR SCPF i, Bl aed 0 28 TR e AR B 5 A
AR -
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fiiE):  JSON =il H s A AT T ar st P27 RCSAEE, SRy HHRME
PERY R A%

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

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

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

json.dump (x, £f) ‘

BRI SR, A £ 2 — DT AR rext file X5

’x = Jjson.load(f) ‘

X ] B e B A B AR R DAAR BB Fe R 7, {H 2 AE JSON H e Bl ARAT: 28 3R 1% S 1) 75 BEAOMI 55 T -
Json B 275 6 50 B ERE -

hz=%:
pickle - H{FfiHR

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

gHERFABISN

FIHACIE, FALEBCARIREE, H2UPRRE Il T, (R feCaA o ;LR
HE. BEl () PR KRR ExaERM 77,

8.1 AR

TERAR R SUPR AT AR 1%, T RERZARTESE >) Python IR 7 5 18 B 1) 1

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

A

SyntaxError: invalid syntax

fEpTaS 2 i R BER R R AT, FRR R “EERT, IR AT BRI E A R B o2
HiHR AL E Py token SR (B BASAEX UGN ) : 7Bt , 7Eprint () XA
Bobia e CeRe, POAEERmA TAES () o SUFA AT SR a s, DR AR B B4
PEIRAEJIE KPR A

8.2 fsl5p

B AU s Rk R R IERANY, (AR5 BUTRT, ST AR AT . ZEUTA R I R iR
BBl * R %, RHA A REGEEIGA: (R PeE A ATE Python BF M1, HE, K
LRGN R SRR, A2 R F PR R

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

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

NameError: name 'spam' is not defined

>>> '2' + 2

(continues on next page)
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(R L —5)

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

R B EG AT SIF RN IB R T2 KB R. SR AARFEMEA, MHERLTF 2N
G B —E A RATE Ek: ERRBI ) R BRI 2 ZeroDivisionError, NameError
#l TypeError. R RHRASTHIRF A 2 A AN E R EIATR. XTI NE R, H
X PE SR S WA —E e (BRI R — DA AL ) o FRiER) S AL BRI RAF (TR
e PR R .

AT T B AR A S SR 2 e L R R AR 5 R

B AR ST BT — Bl AR [ A s A A S I B TR SC. Gl R B AL S A H PR R AT Ak [l 96 5
R EAL B MARHER A R mAT .

bltin-exceptions 41| tH T P& S FEA T L.

8.3 mIEHISp

o AR S AL BT R R . R NPT, ESERAP—ERA, HEE AR RN R
B, EARFEHPHERT () Control-C Siff/E RS LR HABENE) : R P51 R lm] PA
#id5] % KeyboardInterrupt S EIERN.

>>> while True:

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

try AR TAREBANT .
o T, PUTry T4 (try Ml except XEEFZMN (£47) iB4]).
o ARBCA R, MBS excepr F 8 58N try WERIBIAT .

o WRAEPAT ry TR EAE TSR, Bk % A R R R . SRS, AR H ISR except
KIS SR UCE, WIRAT except 41), SNSARZEIAT try IBRZ IR HIACR .
o AR AR A except A R E B SR ORILIC, WIRFIHAR BRI SN try IR WRECH
PEVLPARSY, WER D ALZFE, JATRHEIIF Rt ERmiE e -
—A> try IR BB 2 except T4), DASREAN SRR IARY . 2 2T AR . AbPEAR
P RACBEAHI Y ry AR R AR S, AR B — oy TR N HABAL PR Y H 1 55 . — 4 except
TAJATARFZ A a4 i Sy ocdl, ildn:

. except (RuntimeError, TypeError, NameError):
pass

WER LR A except TAIHYRR [ — B 2 BRI, WIFFH except 1) I FSZHAE
() (LB R MIA AL, — 51 IRAE SR except 4] 5 RS ) o Bildn, "FIAYAUREKHKIETED B, C, D

class B (Exception):
pass

class C(B):
pass

class D(C):

(continues on next page)
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(R L —5)

pass

cls in
try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

for [B, C, DI]:

TR except THIBAIE (€ except BIFIE—AY), EFFHTH B, B, B— RI—ICALAY except
TR

S ) except TR DA IS 4%, DARIVEIBECAT. (O E A, RO ARy AR A 2 4 2 FLIE 1Y)
gifediic! BN TITHMRNE, REEHTIART (AREAFRNELCHRR)

import sys

try:
f = open('myfile.txt")
s = f.readline()
i = int(s.strip())

except OSError as err:
print ("OS error:
except ValueError:
print ("Could not convert data to an integer.")
except:
print ("Unexpected error:",
raise

".format (err))

sys.exc_info () [0])

try .. except IFAJAH—AIENY else T o], FEMH M AURAEFTA Y except TAJJSTH . X FHE try 14
G S LR A TR AR AR - Bilan:

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

f = open(arg, 'r')
except OSError:
print ('cannot open', argqg)
else:
print (arg, 'has', len(f.readlines()), 'lines"')
f.close()

] else FAJHIA try TAJURIMASNOACHSEAE, PO ERESR T RAMAZRH try ... except IR
ARG R S

KGR, B RERA REME, MFCARHE Sl SEIIAEME R T i 2R 2.

except §~h) ] ATE S5 8 44 FR JE T 1 € — DA B, XA — D RE LA E, B S B HETE

instance.args . NT BRI, RELOIELT _str__ (), HILA AEEATEISHN L5
M cargs o WRLATENL I Z Bl Se st b, AR R 2 i R AR Ak

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

veggsv)

print (type (inst))
print (inst.args)
print (inst)

X, Y inst.args

print ('x =", x)

# the exception instance
# arguments stored in .args
# __str___ allows args to be printed directly,

# but may be overridden in exception subclasses

# unpack args

(continues on next page)
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(R L —5)

print ('y =', y)

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

X = spam

Yy = €ggs

WRFHASE, WENRER AR DB R MR C HEEE) ITH.

S AR P AN UL try TR BRI R, A ay AT (RIGER M) 1R A iR A AR
W H . 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 Mi&w

raise iR SR VFRRFE DU A AL TR E B S . Bl

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

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

raise ME— SRR ZM LI 7 8. XS R —DRELflE L - REE (REA
Exception fy3€). WIRMEBAR—DREI, TRHE A SER ROk S pifL:

raise ValueError # shorthand for 'raise ValueError()'

URARTGERE BT K T A H TR T, WA PAGE AT SE R 5 raise iRIEEH5 L RH

>>> 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

85 AFEEXRE

R AT DA B B ) R R M A BT E 5% (55 5% Python R E L EE., HSHE). FHil
W V1% B R Exception ZEJRA:
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A SCRFE, BN AT AT HAN SO AT AL AT, (ol P fag &, i AR A2 JE i,
X LU ARV AL BT R S i SR R AR IR B TEQIE T RES R 2R [ R AR, 38 5 i
TR NURHE SN S AR, AR B R A F B R 7 28 -2

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

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

Attributes:
expression —- Input expression in which the error occurred

message —- explanation of the error
mrrn

def init (self, expression, message) :
self.expression = expression
self.message = message

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

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

self.message = message

REBE A E SCAAFRA “Error” 458, FUTARMERF a4 .
VEARERUE LT EMTHCHRE, MRS ENTE LR REh RE R AE . A XL EZHER,

e

8.6 ENFIERME

try WAA S — AR, T E SORAHE A S OU R TR PR . fln:

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

Goodbye, world!

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

WERAFAE finally 4], W finally FAPRVER try IBA SR G — UL S5 HIT. finally
TRIANE try IR E T REESIIT. DUFJLETHE T4 55 & A I — S A7 2= o -

o ARAEPAT try TAMIA A TR, R E TR except TRIBHTALIL. AR FE A
except TAJITALE, WZRFHAAE finally TAIPITZ GRERGI %K.
S MATRETE except M else TAJPATIIN A4, MMM, %A ATE finally TRPATZ )G
BEEHF %
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o WURAEIAT try 1BA)JHE %] break, continue 8 return iF4], W finally FAPRFAERAT
break, continue 8{ return &84 BigAT.

o QR finally FAJPEE—A return ifA), W finally 7)) return iIBFAPRFEIAT try F
A return 1B Z AL EE BT

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

return False

>>> bool_return ()
False

—ANEN SR ZRIBI T

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™M)

executing finally clause
Traceback (most recent call last):

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

IEWARIFEEIY), finally TAIEARIE N FERSBIAT. PIANFAFEEMIBR TS &1 TypeError Ay
i except FHJAbRE, KHBLATE finally FAPAT/EHEERTEI K.

E%%@Hﬁ%ﬁ?*‘, finally A TREMAMBBTIL (BIANSCOF e ML) ERA T, TR
I B

8.7 TRE W HYFEIRIE

FELERIR E ST AR 5 ZZA I BEAT AR TS PR AT, O G0 S 02 i il 72 R T
WER NHARB, BT PIHER N AT R R L.

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

XA ETE T, BAER U ITSE R, S SO —BOAHE I IR AL FHTIPIRAS . 1XHE
{7 BRI A RO 2 8, ARG TR R I AR R BT B I . with i) SR VRS AR R X R AR
% A—Fli GR e AT 145 21 SRR B T B 7 s U -
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with open("myfile.txt") as f:
for line in f:
print (line, end="")

PAT5EERG, BIGEAEALBRATI B S MR, SO f BIRA SRR, FSCHF—FE, $ROUUE OB B
X SR H SO R i X — i
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CHAPTER 9

R T TP GBI RER Ti5 . B SRREIRE G — 8 RS, M avrelE—4
IR ). BRSBTS PR AF A SRS BN . — MBIl b n] A S H C RS
(& XFEZE) k.

A RFE S AL, Python AR DI HEEAIE R FIMAZNES . B2 C++ fil Modula-3 1
P25 . Python BZESHRAL I ) X R Am AR A A AR AP SRARALE Rir 28, JRAEIET DA
B EERAULAITR, — D IA T AR B2 AR A AR 7 k. X R AT AL S AT AR A 2R A Y
i . MEH—FE, JSBAA Python RARMZNERFIE: ENHEZtTINQIE, ATAERIES M.

1E C++ RiFH, MRS (GRS ) 2 public (B TR SCAA %5 ), By bt ek Bk i
virtual . 57E Modula-3 H—#¢, 34 T MHIFET IR SRR TS iR EU 2 a2 2. 5C
F—AZHEY], ZSBRREARASME. 5 Smalltalk —#E, FAGWREMG . X P AME I
TiEX. 5 C++ Al Modula-3 K[, PEER A AR P RIESR . BAh, 5 C++ —fF, RZUA
ArRREE (FARBELRT, THE%) BNEBRAFR R AT E SN0

(Lacking universally accepted terminology to talk about classes, I will make occasional use of Smalltalk and C++

terms. I would use Modula-3 terms, since its object-oriented semantics are closer to those of Python than C++, but
I expect that few readers have heard of it.)

9.1 ZIFR

MGEEAME, ZALFE (FEZMERIAN) T CAGRE S [l X5 XAEHATEF AR % . F—F
Python [P 3 AN R BIEX — 5, TEALBR AR HEAIEAL (B, 7494, Jodl) WA DALz E .
g, BIZNWRATAERT G, s, FURIRZHOHLMbSER, (1 Python fURATE Ul RE S A
. K HE TR REEAL, A FER LT R PSR E . BN, R — DX RAREE, B
TP AL WERBREUE TR TSR XT SR, A B R — XA 75 248 Pascal
HRIAE G AN [l B SR A B AL

9.2 Python {E RS FI& &% H]

TENZHRZ AT, T SEBEURIR—28 Python A AL . 285 SO 6y 44 25 AT — BEX b 31T, AR
S A IR iy 44 25 T ) AR A RE S8 e PRAR IEAE A AL R o IUBEUE— T, T XA T R0t
LA RiZ% Python A2y BUAMRA I -

IEFATI—L85E TT A
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namespace (fip#423A]) J2— AT BTG . JCHRI) 644 23] 24 iR h Python F s, (H—fik
TR AR SR KIEEA] (BT A PERE MR ), T HAA AT RETERE R B R TR LA i 4% 25 )
WBIT AN EREES (B abs O AR, FINENRES); SHRPERATE B
T R AR . WA B, MG R IR At —Fhar 4 A, KT ard 25 A 2
—ride, ARGy SRIFRAFRZ RN BA KA B, AR BB ] PAE 4> maximize
PRI AN 27 AR — BLERA P o 07 HE R b

REEVERH— T, FRALAIIRIE — A S 2 R A FREFR R Bk — B, 7ERBX z. real 1, real 2
W5z f—A @ F AR BT Xﬁﬁﬁ%*%%ﬂ‘]é‘]ﬁ%@?@@%’lﬂﬁi A3 modname . funcname
H, modname j&—MREHXF LM funcname BT — @M. FEMIEN T AT 8 MR He 2
()4 R 44 Bk 2 TA) IE S AEAE — AN B e St A R i i 44 45 ) !

JE AT AR H s TS ﬁﬂ%jﬂ}ﬁ%7 AR 2% @ R A T AT . L@ 2T DAS, ARAT A
E ¥ modname.the_answer = . AISREERFEET AR del iIBAME. #lU0, del modname.
the_answer BHaSM4 N modname EI’JXT%EF%Z%’ the_answer J&1E.

FEAN [ Bk 20 81 72 1 i 24 25 R AN TR 9 AR A7 30T . B35 PB4 PRI i 44 25 R )2 7E Python fERERS IS Zh i B1
B, TR A S BR . BB 42 SR 44 A [RIFE LR E SCREE AN B s T, bRy 44 2 (B 2 Fr
SLERREARIE I . BURRES A DUZ R AT TE R, A — DA SO SR B B, H0A 2
__main__ FEHEAK W, FIEIHA B CHERmA 2SE. (NESTRERR ERAET— Mk
H XAMERFRAE builtins o)

— BRI AR iy 4% 43 TS A R KRR T I B0, 7 pR GRSl — A ST eR AP AL B A 5 5%
E%E% (Fst b, WERESIRAE T4, THREERF.) B%, SUOBHHNRSAEECHA
¥ 5[]

A AR SRR A i 24 2 AT B V5 )Y Python B3 Y SO DK, XY AT ELERVTIR™ IR A4 P8
AR E 51 &2l a4 25 A PR A A

Although scopes are determined statically, they are used dynamically. At any time during execution, there are at least
three nested scopes whose namespaces are directly accessible:

o SOEAE RN P E R B R4 R

o IR S PV P LG 38 R AR AT 3t P RO S B S AR R B, B dE k& R R
o BB AN L A Y TR 4 R 4 B

o BOMEMTEE (BREEER) S5 N ELTRI 4 A

QR AR BR G Wy e B, WA 5 | P RGBS 0 1 2 25 WARLBI) s 24 B 1 i 8] 44 Y Joke
%E%%ETEWF’YEH%EW\%&@JEI’J’EZE, ATPABEA] nonlocal iAW AEA AN B AARBABE

PR AEA AL &, XSS B B (25 AIXFERY AL B L STl WEE PRI — 1 #red R
WAL, 44 AN R R RS ).

H, YR ERE (R scAR) 51H 2w R A R AR ERREASh, R I S | TS
SR Al — By 42 5 1) - B a2 238 o 2858 SCRAE SRy 44 5 A A PR o5 — a4 25 0]

SRR YA T TR B 2 1 R SCAS SR S Y - ISR A 7 SO e 250 4 SRy P st 2 e
WA 250, TEIR %R BN AT SCA 25 BRI - 55— 5T, SEPR 4 PRI ZRAEIs T 2

SEM — (HJ2, T E AL i et RGOSR T AR, RO G TR Eh & ﬂ%
fr! (FL, RO WHSHET )

Python f)—ANEEIR Z AMAHET — MR ARAFAE AR global i8] — X4 BRI B 2 08 A d A 21 T 4K
IREA XA R — e REA AR E RN R . BRI 154 del x KM R4 25 a5
RN x BIGEE . S92 5, PrAa5I A PRGBS s Rl import HHAJHIN

BUE SCAAE Ry 3 0 s A o bR 44 7

global i) al H iR R MIFrE AL A AT T4 Rt s HB S E g 48 ; nonlocal i3
R AR B AEAT T N2 e ot L e g 0

VIR AN S BEHOG G — AR B R RN __dict_, EREUAT MG A SN dict_ REMEER
RERATR. BR, WHXARE A SRS, BN T HE MRS 2 KT fr.
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9.2.1 {ERiEF0& &= iE R

This is an example demonstrating how to reference the different scopes and namespaces, and how global and
nonlocal affect variable binding:

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

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

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

spam = "test spam"

do_local ()

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

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

print ("After global assignment:", spam)

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

B AS  f H e :

After local assignment: test spam

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

TR ARRE (IXRBARE) NS WALE scope_test X} spam HH5E - nonlocal ML scope_test
Xt spam FFRE , 1M global MKIE S MALBIHZ R E -

(EIETTALE o'l oba L WR{ELZ B 2 BIBCAT spam IMIZ55E
9.3 #ERkE
KHIAT SR, SRR SERE L

9.3.1 XENEE

H (R B R S SR X R

class ClassName:
<statement-1>

<statement-N>

RIE X5 REUE L (def 1) —HELABEITA SBIEM . (IRATRAZE R I SURTE 1 £ 1R —4>9)
SCEGR PR AR )
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TESCER A, o ON TR HHAE R EUE 3, (AR Avrg Hbii ), ARERA H — RATSR 5
KB A IR, AR N s ROE SGEH R — MR SR, X2 J5 IR A 2458 LT B
E Y — XA R A S5 P

AP AZE S, R ASET A A 2], A AR R A — [, BT xRl A e A (AT
FEAERXASHr a4 2182 o FERIAY, BREUE SO0 B BT R B4 A -

M O(NGERAL) IER BT E U, FRIEE—A K R XEA R EES e LI a4 4
A R I ALk s FRATRE R — TIA RIS R EZE R BURR (FEEARE L2 mEfE
FEY) SRy R By TR A 28, X SR A LA 40 5 B SR SR I th i 44 Bk (LEX A7 Bl

ClassName),

9.3.2 ANk

ESUESESTITLE T (C e IR PR i

v 51 R 1] Python HRBITAT JE 45 | BT AT O BRHETEA: obJ . name. A7 ALY R4 P2 20 G 1 7
ITAAET Jean 4 2 PR T 28K, L, ARZEE SOEXARAY:

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

def f(self):
return 'hello world'

HB2 MyClass.i fll MyClass. £ g2 B EIESIH, K45 Bl — N EEEOR — A R Fow 4. KE ik
WA DABEIRAE, BRI AT DA S B S B ok MyClass . 1 ffH. _ doc_ WR2—Hzm@h:, Bk b it
BRI R FEFE: "A simple example class",

K1) 551 AR YA o AT G A R I 20— TSI A RO B 261583
(BB LR %) -

x = MyClass()

BRI = RN RS Rl A & %

SO (T RAR) L@ DEXNR . FERERO AR E W IR B E LBl A
P2 TREL A — 00 __init_ () BOEREROIIE, gt

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

M—DREXT _init_ () JriEm, RSO BRAE S B 3 kB0 2 R 38 S0l KR
_init_ (). PBAEXARBIF, ATPAEL DA T R SRAS—A EI HR AR B S )

x = MyClass()

MR, _init_ () FIAEATAA BN RS I B RG . X MOLT , ROCAZESBI iz AT
MSRPE L __inic_ (). fildn, -

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

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

BAEBATAT A SEPIRF R T2 SLxE R BEAR A ME— B R SRS U . AR B B2 5k, B
JRTERITTE

e B XS T Smalltalk FHYg “SEBIASER", PAK C++ HH Bl BREIEATESEM; B
AR R, EATRES — GIRE R BN, 2R = 2 Emadn MyClass BSEBI, MPATH AU
BefeTENEE 16, HORRBALATIBER (R B

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

print (x.counter)
del x.counter

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

SRR RO E AR T B2 . R L, — DR Irg 2T R gtk LT H
SEBIIA Y 7 . ICAERATRBI, <. £ @EMITES IR, B MyClass . £ @& — P R%EL, i =. 1
NEik, WA MyClass. i AN@—A %k, HiE x. £ 5 MyClass. £ I R@E—RHFHE —ER— 5k
A%, RNIRERBTS.

9.3.4 FiEMR
R, AR IR T I

’x.f()

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

xf = x.f
while True:
print (x£f())

FHRZATE hello world, EE|EH

B—DIFEBIHI B AL T A7 ARATREC e R BN <. £ O WIS SE, BAR L0
MR EE SR E TS NSEEE T 23T SRS EOE T S50 & 2} Python
BEXRTI KT — SRR ...

Febr b, VRATREC AT E) TSR INRIREIR Z A E T LB G M R B 25— N S B A 7
AT R, WA . £ O HIHAMHY T MyClass . £(x) o B2, WA n DSEH TR
BTRAHZ SR RRE, XANSEE NIRRT G, (EAE S .
WERARATIIR TR BRI VAR B AR I, IR A E S AT RE S TG A . 24— DSl AR e
SIS, FHEREBIPTRNSE . WERBE RS AR — AR R P RO R, Sididf]
B (F51]) A HREN B ST SAN eR RO G — A GO R 7 SOR BT AR SR XA g G2 Tr
MR UHATSEON AT RN R, FET BRSNS LGRS EEE,
XA S BN FA ALY R B0 R

9.3.5 HfxHIEE

— ok, SEBIAR R TR S BIAME R, TSR T2 BT S B S R A ik
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class Dog:

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

BN % AR Fent 2 mESHE Y, FES2 B0 vT BETE BB Somutable Xt 5051 1 51) 26 A1 7 B 1) 4 S5 304 N AF
&i%oWW%FR@*%WM%%KE%W%W%QE,ﬂﬁﬁﬁ%D%i%%R£§~4$ﬂ%
Bl

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 SR BT R 0 2 B2

class Dog:

def _ init_ (self, name):
self.name = name
self.tricks = [] # creates a new empty 1list for each dog

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy")

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

['roll over']

>>> e.tricks

['play dead']
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9.4 #h3FTifteA

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

>>> class Warehouse:

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

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

BRI AR I A S — DX G 2 (% om”) FRs . Suiiiil, SORREMTIcBlainhg
A, sibs b, 78 Python His A (LA 4% P4 RESE i sl At — B2 58 ek T2Eny . (M7Ex—Jrm,
I CiEH 45 1) Python SCELIN AT PASE 4= FUR S BRANTY , FHAE BEHE RIS R AT 5 BERpr T DA
C %5 Python 4" AT . )

B i 24 PR S R — i T RE A A R e e 4 O RS ek 5 YR B A Y ]
AphE . TEHERRE i AT LA — D SE B RS IARAT B C AR BT 2 ke T, HEARAIE
WA BRI — FRRTREE, R a4 2978 AT AR VR 2 & AR TR IR RRE
TEJTE MRS I JE e (SR ) IR R 3. FRABLEX SRR EHTT T Ir ik Al 24
BRI, ANSAFAEIRIE Rl B A S R AL .

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

AT — A SR Y eR B RSB E ST — DR VE . BRAIUE SR SCAR I AR A 5 T 2658
MZW: DR BT R E S — A iR AE U@ n LAY . il

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

BUE £, g A1 n AR C -5 N BREC RIVEIE, W ENTSAE C LRIk — b h 2% T
g. HIHTER, AR BIRMEAIE R R SRR Y Y S R 2R ek

JrE A AE M sel £ SRR IR @ kR AT 4

class Bag:
def _ init__ (self):
self.data = []

def add(self, x):
self.data.append(x)

def addtwice(self, x):
self.add (x)
self.add (x)
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J7 3R] DA a5 30 R RORH [l 9 07 35 | R 24 B 15 07 VA SR IR B 4 SRy f P SO £ 5 ML S SR
Bro (KTREA LB N 2R, ) BIRTRAR A 2 5801 B8y 77 vk b (i 2 R 3, (HA))
VESEAFAEVE 2 R B S5t 28001, S A AR I R ORISR R AR SR TG, A
o SRR BOMIZR L — . G, BT IR RA B R AR R A b SO, AR — 3 PR
S RPN IE S R IR A AU B

BAMEAGE— S, HILRA £ (BN X2, AR object . __class__ .

9.5 4ki&

MR, WRAZHRAR, TS RRERCMESICOE <387, IRAZEE SATRIR AT Bs:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

#FF BaseClassName WUE LT B IRAE S E SCROME T . B e AR B b sURUB R 4 A
FHERI AL . XA AT RES IS b, BN, 2R S5 — MR A o

class DerivedClassName (modname.BaseClassName) :

TRA 28 U PAT IR 5 R A ] . USSR, RS WHO . s B0 Sk i @ 51 1 -
WG KB LT IRAT], @RS P AR, REEAR S WIRA B HALEAZE, W
FIVILRF R U H Y ]
IRAE R LB A LM F5k 2 Ab: DerivedClassName () XBIEZIEN— L. kg H R
PAT AT RN IIZEN, W DB R R MRS B [n) R &R, R4 T — AR %
775 AR
IRA R e EHILELRMW I YE . I EAE TR AR G ) FL A YA A R R, R ] — Sk
HE L — R T B AT RS B E IR R . (8 C++ 27 R /R . Python
B K SEH AR vireual ik )
TERAR 28 rh ) B 3073 S b L nT AR L J iy A i Bp B e [R) 42 I B8 0k . A — oy ST DATRT B b L
R K B BaseClassName . .methodname (self, arguments) ., & B}XXF% sk
ﬁﬁ’lﬂ%)ﬁﬁﬁ . CGEHEENCY I EETYE 4 RVE B A BaseClassName {44 FREET A1 5wl {5 F 1k
Vi
Python £ /™ P4 B SR EICRT 4 FH T4k AL -
o ffi il isinstance() R E — P L HI ) LK Al isinstance (obj, int) LS FE obj.
_ class__ N int 8{FEANIRE B int BZRESH True,
o ffiff] issubclass () REELEMLEK K FR: issubclass (bool, int) A True, [KH bool &
int 72, HE, issubclass (float, int) N False, AN float A2 int T2,

9.5.1 ZE4K

Python supports a form of multiple inheritance as well. A class definition with multiple base classes looks like this:

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

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

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

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

9.6 HR/EE

HBAPALBRA— X R TR “FLA” SEfl AR BAE Python HIHFAAELE. [Hi2g, KZ%L Python fRA%# 2
TEXRE— A8 WA — N FRILIZFR (B _spam) Ni%8 4 /E 2 AP IEEER S (e 2 k.
FIESGE BRI ) o X 4B — A LB, AT REN R 0 B AR AL .

W T AFAERT T 204 B R A R 35 (AN 2 5k 5 17380 A FRAHRSE ), RIAFEAE R I
MLHI A BRSC R, FRoh &4k 5 . (BB N __spam WARRSF (2 HEMMEIS TRIZL, 22—
JEZTRIZR) WISCARE BB 40l _classname__spam, HH classname R T HIZ T RIZAY 24 1
KEFR. ERGAE BRI SN E, R I 2E SNt & 3T

ARG B L PR ER T EM AR ZE N A . Bl

class Mapping:
def _ init__ (self, iterable):
self.items_list = []
self.__update(iterable)

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

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

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

AT 7R 5 B E MappingSubclass 5] A T —A4~ __update ARIHAFRIME O R AN & A
HE & 1E Mapping K H A _Mapping__update i ¥ MappingSubclass 2 14 5 i 4

_MappingSubclass__update,

WER, BERMB BT 2N TR RSP 5E s Ui BUE SO AL B 28 AT SR W BB o« IXAE
FEoRNE L T EE2LMRA N, Blanfeilds .

THERAE B exec () Bl eval () MAIA LR AR R ELEYUFIZE; XELIT global

WA RO, TR G Rl s R AR T (] s 28 0 2 5 6 g i3t ) A0 RS . W) RE A BR i 38 F T getattr (),
setattr () flldelattr (), PANXIT _ dict_ WHEHBESIH.
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9.7 Z:IiifiEA

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

class Employee:
pass

john = Employee () # Create an empty employee record

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

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

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

9.8 EN2E

FIHACA L, SRECEE R RS HA SR R AT A for iHA):

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

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

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

for char in "123":
print (char)

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

XA WA T I 73 507 B o 2R A B4 B ) A5 33 - (45 Python BCAH—ANGE—HUBEIR . fEHE)T
for IFRI TN ARM R iter O o EREORII—EXT __next__ () FERENAINER, %5
ERB VIS THICR . YRR, __next_ () ff5|% StopIteration FHRIEHMA Ik
for ¥, IRATLAME next () WERECETAN _next__ O H¥&: ZAMITER TEMBEELR:

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

<iterator object at 0x00AL1DB50>

>>> next (it)

Tar

>>> next (it)

ot

>>> next (it)

lcl

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

B A BRI, A RIRE R AT IR A D T B4 __iter_ () JrikfiRH
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—ANA __next__ () FERTSR. MREBEENLT _next_ (), W _iter_ () A DA EHLIR H]
self:

class Reverse:

"""Tterator for looping over a sequence backwards."""
def _ init_ (self, data):

self.data = data

self.index = len (data)

def _ iter_  (self):
return self

def _ next_ (self):
if self.index ==
raise StopIteration
self.index = self.index - 1
return self.data[self.index]

>>> rev = Reverse('spam')
>>> iter (rev)
<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:
print (char)

[ B BN TRE= R

9.9 4 pizE

Generator je—~ AT QAR AR A TSR TR . NS EI ORI R, A2 E0]20R M5
PR A yield Ay, BEYOHAE AR next () B, BN EREFFIEREZ T (&Lt LK
PATTER I B P A B ) & f/TﬁD1TEIF”“*EJi’@ﬁJL¢ﬁJZ%%E’J/TW LUNE

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

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

Q O H Hh o

TMH?EEJ&%%;EWE’JT%JFHH—TU\% HU*?FJTT”LE’J%?*E’J AT EA SR EEE &
E, BheESEshfE __iter () f1_next_ () H¥.

T A KT R A E’%DT}L k/u\zTﬂU\ﬂ)ﬂZIﬁJ Hah R XM ZR AL self.
index fil self.data XFPSLBIAR 1) 2 5 90 S B R i .

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

L] BB AR AR AT DA R Y RIS, B TERAR I RS, RN A RS S AR 46
RXANFER AT T BAmF S RIRE N Z eR T G R L o A e 2k 2R b e By A s B K

ERANRTE, M SR8 F i ST A58 WA .
514n:

>>> sum(i*i for i in range (10))

285

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

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

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

260

>>> unique_words = set (word for line in page

# sum of squares

# dot product

for word in line.split())

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

>>> data = 'golf'

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

[lf" Vll’ 'O" lql]

[EIfg
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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:\\Python38"

>>> 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 R EEA [ EAEA Z(E os . open ()
BEFE M open (),

FEME os FEAERBUSTHREE I k3 dir O Al help O J2AEFH I

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

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

>>> import shutil

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

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

10.2 {ERZEBRFT

The glob module provides a function for making file lists from directory wildcard searches:
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>>> import glob
>>> glob.glob('*.py")
["primes.py', 'random.py', 'quote.py']

10.3 &IS58

WA TREAREFEEI G55 . 55| 8 AR L RAFIMAE sys B4R argy BLAE R . HIANYE
MAHHAT python demo.py one two three &4 AN 455

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

argparse BRI T —MHE IR PLHRAL P A S4TSR, DUF A RIS 23R4, T
priz D S TVAN U EE €

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)

WAEE T python top.py ——lines=5 alpha.txt beta.txt FEMAMTIEITH], ZHASE args.
lines 4 5 ¥ args.filenames %4 ['alpha.txt', 'beta.txt'],

104 #ERBEHEHMTREENEL

sys WA WA stdin, stdout, F stderr 5585, BIMHE stdout Hf BT E |n) IR, 1835 stderr ] 8 H B8 0525 50
EHRELE. .

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

#AEEA R AR R A sys.exit (),

10.5 R L H

re B AL IEBIF IR (regular expression) U i 7 83 B . 4 o PR (EVE Y b 38 DA RO BRAEER  TE L
PR R MR LGB I n iRy 5.

>>> import re

>>> re.findall (r'\bf[a-z]*', 'which foot or hand fell fastest')
["foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1', 'cat in the the hat')

'cat in the hat'

W AT R TR AR, TR DA BT (RS, A AR B TR HRER Y

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

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

>>> import math

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

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

random HEAFR L T RSN 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 BAHIRME TR BHERIEH A EAS R & (O Ty, Pol. SEEEE) ke,

>>> 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 B4 <https://scipy.org> A 712 BUE R R B A .

10.7 #HEETFH

Python HA7 i 25 77 HRAS I DA L2 i BRAR B 16 7 o s T BELAK 48 81 (4 ur1lib. request BE41IN DATEAY
HEATEUE R DA S smtplib W] AFISRAFH . -

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

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

>>> import smtplib

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

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

Beware the Ides of March.
mn ”)

>>> server.quit ()

(VRIS ) T o 5 B A AR M A T— B )
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10.8 H HA B By ]

datetime BIHH A FFZHHEIBELABAE HIBI DA RG], (il MG TIMERR AT o ASLAH S 3 ) S0 S e [ ) JEE 2
T B A4 1 2R 2 A R 1 s S TRV A 2 i R A DA B A . ASEARL AR A S 0 e I (B S D

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

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

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

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

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

10.9 F#EH#E

LA R A DA S IR A AT BB S 3R - 4% z14b , gzip, bz2, lzma, zipfile M 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

10.10 YrEEA
A% Python 1 5 R4S T 1 PR AR [ B8 4107 ¥k 0 HE22(ED. Python S UL AFA 1AL AE 20 T
A

HORE), H ARG HE M tuple RFT B A B AR E S . timeit BIAAT DURE DR
INLRERIEE S o

>>> 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

FHER timeit BIAIRALEEMIKIEE, profile BIAAK pstats BIATAIFRHE T —Leqe KAL) FEA
TR E BH S B L8] (Critical Section) f4 T. ..

80 Chapter 10. Python E#F =X E#}E




Python Tutorial, [F] 3.8.1rc1

10.11 REEE

TR g et R WCHER P — (7 3 T o O 3 {1 o 2 Sl DA BT B i A A B 1 B 1 25l

doctest BUAFRML T TH , JRAlH ERRGERE p B SRR BTG S5 1 [ i B2
R B s 5 R B R UG BB sork e b s T ERR MR 817, EEE T 3CHF, FURF doctest fEH
ALRBACHS Y A5 SR e 15 B S —Ee

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 HALANE doctest BALEMA Y, (Hi2 ML T ¥ 52 B4R BT DAL &7 AR R R
ESEiR

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

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

1012 {REEEE

“batteries included” J2& Python g5, & (U IR 2 1] DA 838 Lo B (0 B3 B (ET R i TR . 5 4

o ffif] xmlrpc.client l xmlrpc.server FAHE I EIEHE LS EEES . fHTHEAFE
SE T FEAH B AR 2 AR XML Y H2 RE A B L7 1 44 R A AR A

o U email BF A H MIME F1H:Ath RFC 2822 A5 7B (RIS A0 SCF . HEDA HoAth 2
LM smtplib fil poplib E S0 B PR ACE R BLRIGRE,, #EA B 0 8 LA s a e il B
FENTEVRERE M A0S (BSOS ) F0EL BLAR I o026 2 T 1Y AR A0 B B 1 22

o HE json BRI ISON ERHENIEI KA EWE X . csv A4 IR B 32 5 AE S8 FR (Y
MEEMER, TR EREEEE T34, xml.etree.ElementTree , xml.dom Bl xml.sax &
#F X% XML jife. SRR, 8 OB RS ARk T Python JiE A AR CHEHA T H 22 FA R}
ZE.

* sqllite3 E{EENLZE SQLite EAh Y bR, FAi— 10— Bk i ok i A5 7 B e 1 fik 1)
SURLARARERY SQL FEYA .

o HITE I BRI gettext, locale, fl codecs &£,
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cHAPTER 11

PRAERER T —F ZERSy

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

11.1 (L5t

reprlib BHGRHL T EFLRAN repr () AL, HT A ER KSR Z B A4 AR

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

pprint FHGRAL TN IRFT EIEH], Hobm i N EXT SR 7 A s SO R AERS B REAS ELEEEEL
W SR KM A EITATIE, SR AL SUSIIEATAFRIGEIE ,  DATE I R R R R A

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [['magenta',
'vellow'], 'blue']l]l]

>>> pprint.pprint (t, width=30)

[[[['black', 'cyan'],
'white',
['green', 'red']l],
[['magenta', 'yellow'],
'blue']]]

textwrap BIRBEEHE AL ICA B, DAIELY 45 52 1 e T8 -

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))
The wrap () method is just like fill ()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.
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locale FEHAL PSR E M SR A ECA% X Tocale BEHLY format BRI & —> grouping JE 4, ]
AR A A 4 IR A R R

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

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

>>> locale.format ("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 &R

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

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

>>> from string import Template

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

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

TR LB AR B R AR AT RIE, R4 substitute () HYERHME KeyError, X
THRE BN A, PR R A T R A e, IEA i safe_substitute () JLHE
IEnE—— R, EaE R ST EA R .

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

>>> t.substitute (d)

Traceback (most recent call last):

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

Template ¥ 7S LA H & SCERAT. BIAN, PAT AR REE AR = a4 26E, RN T a2 51
I HL BRI A A

>>> import time, os.path
>>> photofiles = ['img_1074.Jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :

delimiter = '%'
>>> fmt = input ('Enter rename style (2d-date %$n-segnum $f-format) : ")
Enter rename style (%d-date %n-seqgnum %f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 2d%b%y")
>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print ('{0} ——> 1} .format (filename, newname))

img_1074.jpg —-> Ashley_0.Jpg

(continues on next page)
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(R L —5)

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

AR IR o — A~ B R KRR 245 2 AR AOAR UM i A0 0 BT ok o X BEARXE XML SO, afiSeAR ik
1 HTML W 238 2 (01 5 OB T fE -

11.3 {FHZ#FIEIEICRER

struct FHRHL T pack () M unpack () %L, JTAEBAE KR I HHC A% g o718
AN TAEAN zipfile BHREYNTOUT, WTIRERM I — A ZIP SCPFRY B A S5 Bl Pack fURS "B FiI
"I R I AT AT SRR < REATR A E RS /N LT

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

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

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

11.4 2435

LA PR T AR RO 22 TS DEATIEREI SR . 20 AR T DASR = IV R R B2, 4 Bl )
EARER, PEFHAUESAEG ity — DA RIB AR, 1 VO RS s i TIEm NIHA7H it
i

PAT RIS T R threading BEHUMTTE S GIaf7E 55, HAE I A7 4Rz T

import threading, zipfile

class AsyncZip (threading.Thread) :

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

self.outfile = outfile

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

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

(continues on next page)
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(R L —5)

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

Z AR WG FEPR S, AR R 2 A 2R 2 8] 5 2 R el AR B R . Sk, threading 45
PHRAE T 2N FB AR, RRARR. . KR EAES .

SR T HARRSROR, HRUN BT R AN T AT 20— LEXE AR BRI AL DR, SR AT 55 PMERY
W IETT R R R SR T SRR P B — AN AR R, ARG queue BLbR ALY K B HA AR
WK W HARF ] Queue XMRIATAMRLAFMMNE, HoH T, HhHE, BnlE,

11.5 BE

logging BEIHFRALINAEST 4 H ARG H GIL R RS, fEm MBI T, HGHE A2 SOk

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')

X277 A AT i

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

BRANEOL T, informational A1l debugging iF BRI, i Hh & Ak BURRHE RS BRI . HoAth it e I B 35541
SEER B THRE, B, BT SCHTTP fedsaf. B ad g vl DRI S UE e P A [ i e

J52: DEBUG, INFO, WARNING, ERROR, A CRITICAL.,

H GRS A IEM Python FLEL, AT DAM I FBCE ST, PASE H E SCH TR M o 3oy AR
P

11.6 555|H

Python £ B AT AAFEIE (W RZHOG R IEAT T ITHEOF 6 sarbage collection i BAEEF5 1) « 24
FAX RG> 5 R R 5 A A RO 5 R A

W 3 ORI 2 BB TSR UEAE T, AELAE R b X R RS HA X G i i T NP ER B AT ANSRR2,
RTINS HARAE . weakre £ UMY T BT DR B E S | FIBERERR BXT 42 .
BRI RAFFR LS, B EH DT R PP, H NS5 Rl M2 4
POROIFESIREL  ONI PO S FE e

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

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

(continues on next page)
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(R L —5)

>>> d['primary'] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect () # run garbage collection right away

0

>>> d['primary"'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python38/lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()
KeyError: 'primary'

11.7 BFREIIRNIA

VP T RAR S IR AT DU N ES IR IAR E . (H2, A &/ B 8A AR L Uk
e

array BHGRE T —Fh array O A%, BARMTIIZ, (FILAET6ES—Soh Bolit A7 S .
R T5R T — DA A2 TR0 TR e USRS CRARD Y ), X T
FIFHKBL, A4 H AR FRHE Python F int XHGUE AT 1 F 16 455247

>>> from array import array

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

26932

>>> afl:3]

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

collections BIHURMEL T —Fh deque () X4, BIMITFINER, (HAZEmA AT A BRI, TAE
HE) AR R A RS . AP SR 3E T SE B BAS AT A S8 2R

>>> 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)

TER AP R SLBASE, e et T HAR TR, BlA0 bisect BIBRAA M THRAEHT IR R4

>>> import bisect

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

>>> scores

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

heapq BHRML TR E S ZAR LI R L. /AMER A H B R RFEAEE . XX THEEL )
) fe/ N TR A A B A7 5 B4 R O B R i AE 8 A

11.7. ATFREIRHIA 87




Python Tutorial, £([F] 3.8.1rc1

>>> 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 +#HlFRIEH

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

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

. TR,

o AP 5 LA DAY R VAR B A R

o BESARUNELE, 5

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

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

>>> from decimal import *

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

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

0.73

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

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

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

>>> 1.00 % 0.10

0.09999999999999995

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

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

False

decimal BibRFEHL IR 20 R IEHE:

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

fREr SR Al —MEW 55 (virmal environment) -, gAML ERE, [E)ELETTI 6 4 745 8 BUAS
() Python, DAK—RBIMBARE

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 ST B4 FREERER B S MUK venv. venv 7 G L4 VR AEEHUS A BB AR Y Python, B2 AR
(1) 2 A AR A ) Python,  /RAJ LA python3 j& 5 4S8R s AT B AR 1Y) Python.

FE L EUER B R0, EARE) e SO ER B B kb e 2 4%, 7E script "PAT venv S F H 442 &
A} path:

python3 -m venv tutorial-env

R tutorial-env NIFERES, B & H# V. tutorial-env ¥R, [ H & 78 Ew &7 — 4
Python P asiEIAS . AR R . DA [F] ) S 3R A R i ke

HESUEREER ) H SR OL B2 . venve XA PRI 22 1% H SRAEVRAEY 23 HH DRIFBRURK, A I J8E 50 75 2 %6F
JIAE F SR A TR MERER — B PR B RERT 11 5L TH BT SCRRN - env PRFAS B SO AR5

— BARES T —EEEEEEE, KT AEE) il
1£ Windows 24, fif:
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’tutorialfenv\Scripts\activate.bat

T£ Unix 8% MacOS %%, {#1H:

source tutorial-env/bin/activate

(18 BrRE 1558 it bash shell, f0RARIE ] esh 5 # £ish shell, FEE{# M activate.csh il
activate.fish [FIZ,)

(EV ) (45 B 5 & i 32 PR 11 shell $ 7R 5 70 AR AR IEAE 66 i (B e B 5, (B ELAG i B DA R AR AE S A T
python HEFE A DATFERFE R Python A, (-

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages']
>>>

123 H pip EBEHF

ARATAGE ] — R i pip AREARCZE S . TR E . pip FHBIE{E Python Package Index <htips:
/lpypi.org> GHAEN . YRl AR IR E BRI Python Package Index, B2 pip HFLE R I6E:

(tutorial-env) $ pip search astronomy

skyfield - Elegant astronomy for Python

gary - Galactic astronomy and gravitational dynamics.

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

astroobs - Provides astronomy ephemeris to plan telescope.
—observations

PyAstronomy — A collection of astronomy related tools for Python.

pip BIF&% M 7+54: “search”. “install”, “uninstall”, “freeze” 2545, (38 AJ A2 installing-index [EJHH =
KU pip HSERESCIEEI. )

VRATLAZ I 4 5 B R4 7 AR e iR AR R B4

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

PR T VAR R4 R 2 A B == RIUBUIR AR R e A -

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

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

RAREHHITIISS, pip MAMMIRAC G, REHEIRA. (KT AR BR R IR A S
RIS, SR AT pip install -—-upgrade AUNAFFTHREIBF A
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(tutorial-env) $ pip install —--upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

pip uninstall R EE 2 HE 4 1] AR EHEERE R BB 1
pip show n PABUR—fFFE B &R

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

Name: requests

Version: 2.7.0

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

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

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

pip list GHUREHBEHREPITA CRLEINEN:

(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 ] DARIE—#MA LALLM BT, (28 pip install ARAFMERMER. —
A S A B2 TG E R A B — R MU requirements. txt AYRESE:

(tutorial-env
(tutorial-env

pip freeze > requirements.txt
cat requirements.txt

$
$

requirements. txt A AR BIMASE S, [ EAEERE & e AR — 3040 (A # AT AB I install
—r TR B B

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

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

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

pip EH H LY. A[PA2% installing-index [FIE RIS 508N pip 2% &R WIRE T —HEM
() FLAE 2398 2 ] PAYE Python Package Index | AJ DABUS G, T PA22#% distributing-index [FIHf]

123. F pip SEEH 91
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cHAPTER 13

R I RBE L) 7

(R A SO T RE Y [ G Python (i BILER— e % A 5 18 S0 T) Python SRMREIYE BE 2 A4 35 b fir i
B . % fEPEI S 2 e ?

AFHUERSE Python IR —F4y o SEy SCUFAEIEEAR AL SR 5
* library-index:

IRz ESEE (o T, efeft voeim (HEER) 2520522 whEAERE e >0 fE
MBEAL . BRHERY Python ZEATARAS & 1% KX 2 (P INAR A, A LB ] DAGTER Unix (546, @i
HTTP A3 SCfF. [EAALSL iS58 IE, 4%y CGLREx. JRAREOR . M HAbEH .
B 2% AT DAGRIR T A A TR SeRs 4 T LAY

« installing-index: [EJHH B AR U] 22 € H At Python i FH 2 7 55 (1 BLAH
« reference-index: Python ¥ DA MR AFEMEI . S0 SRR AR G L6z 0, (ARl S
A B SERE G R A .
5% Python [{ & :

* https://www.python.org: Python ] = 2L45G . B SRR SO PA S Hi4h £ Python AH BRI 148 B
AL EFG G ERCE AR, GO B . H AL R ER 5 SR 48l 3 & L 2 4l 2 5
PR, R 3L e R B R R I A 1 R

* https://docs.python.org: fe#i 35 & Python f3C{:.

« https://pypi.org: The Python Package Index, AR #WEHk A Cheese Shop', 2] T #k /H - H %l Python
BRI RG] o SARTETFIE KA ATEET, ARA] DATE ICAL #6473 0 DACE FoAth A BE R 2 & o

* https://code.activestate.com/recipes/langs/python/: Python Cookbook & —{F# A& K AL #i 4L, K
B DA A B [E)AR . — S A5 3 e LR (F B R 00 o e S 76— < 44 [E] Python Cookbook (O’
Reilly & Associates, ISBN 0-596-00797-3.) fysgE

* http://www.pyvideo.org €S € B 35 AL SR ErE) i 4R B Python AH B Y 52 F i o

* https://scipy.org: The Scientific Python H5& & —ff £, {5 FIT A = 2 i1 S B A ASEAEL, DA ST R
EIEAC, (FIBEE), Bk . MR E. SntobrE—RIAMEN.
3 Python FH BH 114 5BE [ B ] R [ml e, X FT DASRAG 2B MR comp. lang. python, B EMEHE
python-list@python.org [T 27 B (mailing list) o 5 FF SELRTIE0 2 378 B 16 RT3, R b e Bl 30 v S 4
ol BB Ay . BREABOAEFIES, SR (RIlE) MR, sl ae s s ER s .
T 2537 B Er fEARALE https://mail.python.org/pipermail/,

! “Cheese Shop” J2 Monty Python ffj— /Ml : — (I K 5| — WA G, (FUCIS ML EEWEAhmg , T SUBB LA B2
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TEMRMGZ A0, 5 CiERE R R AEH WA (lihl FAQ) B HLEl. FAQ @[nl& ik BRZ Wiy
S, AARZ M 2 O A S R B vk

&ix
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cHAPTER 14

R EAgIEMmE £

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

14.1 Tab #p&F4IEHE

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

14.2 AR EAFRRNERR

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

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

FROSUER . AR

TERTAMAERE T, I B OE S A NIFOR . BIINE, FE g hr/ N

’0.125 ‘

Al g AE) 1/10 + 2/100 + 5/1000, [RIEEAYET, i/ Ng:

’0.00I ‘

AIPEAME) 072 + 074 + 1/8. 3 Wi /NS A R AR ML, I P ECIE R [RIFE A BT AT R, 1R DA
THERIEIR

REMR, KRS HEA/ N PR DA 30N IR . — RIS R, Al A it 07 Bk
BB R M G a7 B RO

A, S EE RS . A8 1/3 6], Gn] DA T U1 57 /) 8

’0.3 ‘

Wi, L

’0.33 ‘

e S bpUR S

’0.333 ‘

RICISE, A drt 2 DR/ N, SRR ARSI R R 173, (EARIE 2 REOGHORT 1
R 1/3,

[FIRRRYTERE, AR AL D A BRs RN, /N 0.1 R 3 A/ NEORS HE L0
FE IR/ NI, 1/10 G S PR R /N

0.0001100110011001100110011001100110011001100110011...

N AT A BRI 8, Bk RS2 OE . MBAE R ZH a7 B 5 4
HOE MY, o TR s A ST BRLA 53 A eon, R DA BRI . AE 1/10 [
T, i) 3602879701896397 / 2 ** 55, (MM RaHaHisir, (EARSEE% R
1/10 P EIE#IH.
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HUR B EBUR 3R, AR 6 & A 5 B E2 WL B . Python I B —f T S BME, H
RN T AR SR B HEOITMERY T B 7R R AR, AR Python FLAY B 58
BT, KON AR Y 0.1 i AL M, e EURE:

>>> 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
A HEBE L.

A B e A H AR EMN B X HE @& ®EIDN
i & /N B, B o E: # % 0.1 Fl 0.10000000000000001 A 0.
1000000000000000055511151231257827021181583404541015625,#H 3602879701896397
/2 ** 55 3rfbl. H A TE =R BUE AL (R R G R E, AT ] R SEAR T AR R, R R AR HE

eval (repr(x)) == X
JEs |, Python {42/ 5 JC (prompt) HLEJHEY repr () MU EEESE L EBEWI A 17 184 T

0.10000000000000001, 4% Python 3.1 i F944, Python (FERERIFHUIZRSE L) AT DAL b 540 ) ik
[EJfif S URE] 0. 1,

R, BRI OIF RO T R, [EIAZ Python (SRR (bug), B EREAMEIER. N2
REsRR 5 SR BRI B 0RO & B BRI AR R S M BIEHh (BRGSO B m 2
], seETHSeE ).

(EIR S A Y, T REAE A S Hs (¥R 5L (string formatting) (EVAE R 1) 212 8 :

>>> 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 &
Lok

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

TIERE MR R AR S KT [FORER] B, SRR T 0.1] BRI, i
AR A 3 L B T SR R IA , AT PAZ % The Perils of Floating Point (77 B #{7 J )
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IEAARGS SRS RS, X BRI TR A R (H AT T HLO7R S AR 1R Python 77
JIBE AR IR RN IT SIS B R, A RZHBWLES EER R s EAT B 24453 Jtd (i #h 2
BAEN 1 ABEAORAL L, XX REZHUL SRR E 205, (BRI SETR Zie eI e iRl EAR, HAak
7 s HA T e FECHT I & A SR .

BRI SRS DB SEAAAE, (BT REZEOEH A7 ms B R Sk, R 75 a7 SRR i 4 s O &5
BN NI E R EE R TS ER R LR, ste () BHE R, X TERBERESTSE
formatstrings ¥ str. format () FERMERIEIARLT.

STFHEREM TR R R ER S, 2R decimal Fikk ) ZAEHSEH TE S SN MR
BN EflE 5

MR AR E H fractions BIERAE R, 2 HSEEL T B AP A ARIZE (F AT PA
KM F ML 13 SRR ) -

WRAR R B E N EE P, RNIZE— N EUEIZ . Python 2 NumPy DA Hy SciPy 3l H Ak i 14
ZHEHEFEMGTHEREA . S0 <https:/scipy.org>,

Python 24t 728 T H | W DAFEARELH) #8258 — A7 S BOR B (8 /) /D B0 0 20885 Bh . filan
float.as_integer_ratio () HYESH TR EETERN—080

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

T e — ISR LLAE, B AT DAROT R Te At B U {1

>>> x == 3537115888337719 / 1125899906842624
True

fﬁ}éat.hex() FES AT SRR (PA 16 EE) SRFERIF A, FIREREL B RAAAE R T B RS
i IE

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

RO B A 7/ T 7 Y T R SRR 1 e e A (L

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

W TR RE R, BN TEBCRERA ((FETEK) B Python BARKU(E, PAKS SR FIA%
AW EAES (140 Java F1 C99) Az k.

A—MEMHTHZ nath. fsum () K&, EABTHARAERE PR ERK . EE A mE
giﬂﬁé’ﬂﬁﬂﬁéﬁﬁﬁ CERIIALT o XA AMRAFHLGR R ST E ORI, SRR SR BB A R
AGDEES®

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

False

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

15.1 RRMEEEIR

AN 0.1 1B, HULWIR AT AZEAESE B X RS DL EA RS R AT (B AT L B AR
A T SRR

R A REIRAE (SR RZH) b hl/INETETE A 1k (DA 2 B TR REifRomix—
FOHE MR Xl N4 Python (3(# Perl, C. C++. Java, Fortran ARV ZJHMIE ) SHA
2 AR BT BORE R HRE REL Y 32 2R

15.1. XRHEIR 99
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N2 XEE? 1710 2 Teihk i il VB B3R . Hil (2000 45 11 1) JLPBr A {# 4] IEEE-754 3%
RABFARERHLAR A S LT BT R G0 G #8 & FF Python 3 5Bk 1 TEEE-754  “UURGJREIRA” . 754 T
FEBEF AL 53 ML, PULAER ALY, T SRENE 0.1 HeAf oy A J72%*N JE U RERm i e el 7>
B, Hop TN 53 A b L R A EORR

’1 /10 ~= 3/ (2%*N) ‘
HH
’J ~= 2%*N / 10 ‘

FEH T J A 53 AL (Bl >= 2x*52{H < 2%%53), N WyifHHN 56:

>>> 2*%*52 <= 2**56 // 10 < 2**53
True

WAL, 56 &M/ NEAES J A EFA 53 fi. IXAE J IR AT BE(E A 200 & AT

>>> g, r = divmod (2**56, 10)
>>> r
6

M TR R0E S 10 BY—2, el M T P 5 AR A

>>> g+l
7205759403792794

FEAE 754 SO 1/10 (s e

’7205759403792794 / 2 ** 56 ‘

I TR RERR IR DA S5 NECA:

’3602879701896397 / 2 ** 55 ‘

HHEEH TR T M EsA, XAGEREE FIEKT 17105 WERERATEA M L&A, RS/ N T
1710, {HIGIstifn BHA L2 A #heg 1/10!

F TR KIE AL “FH” 1100 BLbERIHEE DmEPTa B e/, P RE S 21 fcd: 754 XU
ITALMA:

>>> (0.1 * 2 ** 55

3602879701896397.0

WERFATREZ/ NEORVA 10%+55, FATH] AR B ek 18 55 AR +2E

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

X B R BT AT AL R Y 2 -k £ E 0.1000000000000000055511151231257827021181583404541015625 ,
WIS (IR IHRA Python) #IA S B/RXASSEREM T UEHIEUE, W24 R AN 17 A8
==

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

fractions fll decimal B A] AT E T INA S :

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from_float (0.1)

(continues on next page)
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(R L —5)

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. XRHEIR
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cHAPTER 16

Bt [

16.1 EEiER

16.1.1 SHiRAMEE

MERRIN, MRS TT VR E B AN DR . FEACHRGUT, Rk ) 2 E Ay o 5R AT WEREA
WK B SCIE, FEFTEIS IR 5, BEPSDATRRREIR . GX BB ui i s A 686 toy A
except FHfERINFE ) ALARE AR, SFERBRFUIESRERL; AN FREE T EE
WAFARB . T B (e AR S B APRHER DRI 170 i 2140 1 3 A 1 DI 5 Ao i

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

16.1.2 T[H1TAY Python BHI&
£ BSD 4528 Unix &4¢ b, Python AW DAEHEAT, #if5 shell A —+E, 551780

’#]/usr/bin/env python3.5 ‘

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

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

’$ chmod +x myscript.py ‘

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

! GNU Readline 2, [ 8 1] A 22 FHL 13X AL -

103



Python Tutorial, £([F] 3.8.1rc1

16.1.3 X ERXBaNH

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

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

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

import os
filename = os.environ.get ('PYTHONSTARTUP")
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 EHIER

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

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

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

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

(%
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APPENDIX A

RIEXFERE

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
<. ATRAETE:
o A2 AL b ARPRACES AT I BRIARY Python $27RFF, AU6E: ZEbrgAaddl, BO0 - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
* Ellipsis NEHFE.
2to3 —>Kf Python 2.x f{A%H%45 A Python 3.x UASHY T H., REASALFEICHS 4310 A AR A R AL 3k g AT AR
AT ) AN AT I A

2t03 WTERRHEREH, B 1ib2to3; Mt —MIMSL AN A Tools/scripts/2to3. &
I, 2to3-reference ,

abstract base class — IR e R ILLFFR ABC, JEXFduck-typing Wikh7e, BHEAL T —FpE SCH: 3%
HE, M2 FHALR G EU hasattr () B TRMEE B R (FlangH EAR ). ABC
SIAT T2, XM IEgK B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation — Ji:ff KECHIRAAL . KJEtt. REULSBOREIERITRAE , BIELE Atype hint KM o

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument — S5 LV T BREHE4E function  (B{method ) YA{E. S50 RWiFh:

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

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

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

complex (3, 5)
complex (* (3, 5))
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SR RRAEL L5 PREAR 6 B 1 JE iR As e A CRAELRR N 2 I, calls —5 . ARMEIETS, AR5
FRA] PR FR— S8 A A I SRS % . 1 RS i
Tz Wparameter AEFZZH , HILEH SEEE S X HIPA L PEP 362,
asynchronous context manager — 5725 | F3CHPRZS 0L Fh XF % o & X __aenter_ () Ml
__aexit__ () FYERX; async with {50 R TIEE . B PEP 492 5] A
asynchronous generator — 5335 k8% 1R [8]{H Masynchronous generator iterator W pREL. B 5 M async
def & X PEEREARFALL, ANRZAHETFEAS yield b PA=E— RS WHE async for
PEA T A1
WARIEE 245 70 4 g AL, (AR RS B0 R ] GEJ2 48 o+ &
R BRI AR ARG
— N AR RO BB await KA E#H asyne for PAN async with 4],
asynchronous generator iterator — 535 /L k22151888 asynchronous generator BB B IIXTA .
WX S & Fasynchronous iterator, 4R __anext__ () JEyH &R AN 0] SR 4ok AT
S AR R RIS B R T — yield £ibx,
A yield SIS EE, (CfEY4 R0 B TRS (1 RERAS m R try 154). 241% 5
FAEMREEREGHM __anext_ () REIWFTERFRRARUKZNS, B MEFFALE LT T .
Z: i, PEP 492 F1 PEP 525,

asynchronous iterable — [ E (R4 7] £ async for A g H A X . W A0E S B W
__aiter_ () FEREl—"Aasynchronous iterator, B PEP 492 5] A,

asynchronous iterator — 5335602 LT _ aiter_ () Fl__anext_ () FEEMIXIER. _ anext_
AR Bl —A~awaitable 34¢ . async for LXAFLR LR __anext__ () FiAFrR I A5
fixts, HFHD| % —1 StopAsyncIteration B . H PEP 492 5] A,

attribute — JEPE JCECE|—DRIRAE, FAREH AT R A FRRG I A . B, WR— XS o
BAH—NEM a, BTN o.a K5I E.

awaitable — W25 R BETE await FEk i FONT L . ] DL Rcoroutine By 2 BAT  await_ () Jf
IR . S0, PEP 492,

BDFL “Z4 B~ ZE0kE " W34S, R Guido van Rossum, Python i

binary file — @HRISCH: file object RENEIES F 7 b o R SCHRO B PR DA E RIS (Trb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,

A5 Wext file T FREB LS str MRIRSR.

bytes-like object — ‘Y504 715 bufferobjects 31 H.AES: HY C-contiguous B34 . X BHIE A bytes.
bytearray fll array.array %%, PAKIFZHEE nemoryview X4, FAIEX A FEL Fi —
PERIEARERAE P XS E AR R . AT B S A Rl i B i Ak 5 .
SRV E TR BN AS I O . XN RAE SO T AR AT TSR . A ARG pokt
SBIFAU4E bytearray A} bytearray i memoryview, HAWHEAEZR i HIEHR AT A
AIARRT G R BRE) s XA 0636 bytes DA bytes X4 [ memoryview,

bytecode — ‘7= iy Python JEMHS X4 74705, Rl CPython f#FRERS 132/ Python #2)7 i) NS .
TR FAFAE . pyc SUEH, IRFEEE IR IATR]—SCHFIT BB SR (AT DA G 2504 5 558 2 13
A . SR i 7 B RHR BAATHUS U Y0virnial machine 2 b R
Python fEHIAL_ LA A&l M, WA —EBEFEAH Python R4 b 3% .
FATIHE 25T ATE dis BEHP) SR h AR A .

class — & HIRANE ] P SO S BB . FE SGEH AL 3 RIS SEBI - T BRI e o

class variable — Y348 i b LR R, I BAXSRAE M Z R HE ek (MA@ 28 L iz )

coercion — SRR RUER . /000 5 P HH FZR RS BB E, —Fh 2B S Ba ot 6 o o — R 2 3L,
BN, int (3.15) @RFJETRE Ao 3, (HAE 3+4.5 W, SEMRBA 5 (—1 2
int, —A~& float) , WiE WAL A RIZEBLA RAH N, BRG] % TypeError, QNAREAMEIZE

9
9

SR E. WPRFEIERE

9
!
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BUERALE, R DL AR BTG AT AR SR — A IR 2R AL, BIANE SR £loat (3) +4.5 MA

2 3+4.5,

complex number — 525 X ESIAR LY T, Horh I By s — SR R ALk
BOSRERCAr (-1 BFOTMR) ISRl Sl et P Sl 1, fETASHE 5. Python WE T
XSS, R TREAARC T 20 B —A 3 RS, B0 3+15. WIPRTEE math BN
KPR BN WS BA, W] cmath, ST — S R SRR R . WERARIESE A
W, B ENTHI LA A

context manager — |- F3C8HRZS FF with iB5A)P i, B EN _ enter_ () 1 __exit_ () F¥E
RIEHABAR SRS . S0l PEP 343,

context variable — | F g8 i —FR$EH AT ER) T T LA AN RIFER A & X ZPLITIEL AL R
PN PRI TERE T AR A RN FE A REE. AN, ST B CEER, — T8 aEs
HZA LR, W BN SRR 58RIt R G5 P AR R B . 20 contextvars.,

contiguous — ¥4 —ANFMUNHE C i 48 Forrran i 8k S WO NS TESE) . BYEGEvh /2 C Al Fortran
LN . TE—4ER T, FrA 2 B U ATE AR P LA SR HESY SR SR IGR IR R 5 Y
Yt C-IEL B, ¥ N HER s 5 fm — 25 5 A 2% H I B Bk . {H /2 7E Fortran
SRR R WZ A — R k.

coroutine — Phpfe PHRLE 1 BIFERYE—BIE . FOIREN] DATERE — HE ATHAE DS — MUB o PRI AT DAYE
WEZARM G EIEA L IBHAE . N1 asyne def iffREH. S0 PEP 492,

coroutine function — PpRE %L 1R [8]— A coroutine XS5 pREL. PRS2 asyne def {E4A3EE X,
HA[ et S await. async for fil async with X, XU dH PEP 492 5| A M.

CPython Python Zifeifi & ML IL, 7 python.org F%Afi. "CPython” — il Jl THEAL ZIFFBE 5L B He
fbSZELABI AN Jython 5 IronPython AH X 5

decorator — Mgy R IE N7 — M REAI R, WHEMH ewrapper EEEARIATRBUL e, 205
PRIR S UL T01FE classmethod () il staticmethod ().

AR RN, DU AR B0 SR S R Se 45 i

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

[l RS RIE T2, (Rl A AEE . A R AR T 2 L R0 SORI 3852 L SC
EE

descriptor — {iiR%y (EE LT __get__ (), _set_ () B _delete_ () HIEMNE. H—1KE
HoRiALR T, ERERIS ET S B R . A EN S, B a.b RPN BE
SR — N B S AE a IR E IR AR b XS, (HUR b 2 Hides, WIS TE XTI
B e i . PRARHG A 28 RS IR 2 YR FRAE Python 119 68, [R A @4 2 T B M R0 Bt
IR, HYE. B, k. S EAST RS 4.
A KRR TR TG AT 25 descriptors.,

dictionary — 72t — N SCHRBE , Forb P F R AR BIAH B 0B . ] DU R HA __hash__ () Al
_eq_ () HERXE., AE Perl iE= R4 hash,

dictionary view — PR M dict.keys (), dict.values () fil dict.items () R[EAIXTLRYEFR N
FHAE . EAHRME T FHEH W — SIS R, XEWE Y ISR, EE S AS . B
B ML i i Ao BLIERY SR, FIfA 1ist (dictview) . & dict-views.,

docstring — SCRY AR VE R, BREE 2 NI EE— AU B EAr S i E . ARSI
SN, AP ERER R AR TESS . BREERY) __doc__ @MY . BT e TR
WA, B RRT AR R
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duck-typing — WM F5—FhgRAE KAS, BIFAMKEER T SRRA0RH ¢ 2w HAA B0, 1
T HEEA S L ESENE (CRERGN T, WERBEN T, A ERENT.”) BT
SR EEE OO AR E A, BT R AR T R 2 SR RORIR T R G, MY R A
type () B isinstance () Kaill. ((HEEF RSB DA A 40 %08 & fE AN TS, ) TEESR
f hasattr () KB EEAFP JRfE .

EAFP KRG HCRVFATER 5”7 BPESCHEE . X Fh Python ¥ F US4 5 WUk 23 (B e i s 10 B 5l Ja A7
TE, HAEMCE FRIHH IR o o DFP AT Ps XUAS 4 st 2 K Eia ] try Fll except 154]. T
HARXT N IS LBYL A%, H LT C S 2 HAES .

expression — #i5X 1 DUKR L FEAMERYEE BRI, Ha)iEDvL, N ERREE RSB TR NTEE. &4
. JEYEVIIR. AT R EOE TR, AR S RN —ME . SiFZ HAMESAE, HE
A TS M R R . IAFAEASRERE Ve R ) statement , I while, WA 28 T1EH)
ME#E,

extension module — §"JEBIY DA C 8 C++ Zi H gk, i Python [ C APTR iy & 220 A KA PGS
AT H

f-string — f-p2fF A £ 5P BISFEAFEE FIEEFE G AR B AS LA R A
IS . S0 PEP 498,

file object — SCPEXFGe XML 7] S0 APL DA R 2 WIRIIXTS (7 read () H write () iXFERY
HE) o ARPEHATE S AR, SCHXF ST AR PR BLSCRE B S, W HAMZR A, sl@ il
iﬂ?ﬁﬂ@iﬁ ) (BlanbrdEs /st . NAERIX . BT, SHE%5%). TSRO %
2 B R
SEBR b AT SRR B SO S RG4S, G =) SO DA SR S, AT E
SUSAE io B, A SO R ETE T 2 open () BREK

file-like object — SCAFIEXF 5 file object FlR] L]

finder — A4k 2y —Fh o2 E A T BB loader X5
M Python 3.3 FefEAE AR AL A4k o Tk 12 54X % il sys.meta_path i}, PAKpath entry
finders Bl &y sys .path_hooks i,

W2 EE 2 )L PEP 302, PEP 420 71 PEP 451,

floor division — i) FUIEBRTE 5] N &5 A B SR () B AU BA k. ) N BUEBE BB /. B
wn, F#ixX 11 // AWITRESRE 2, NS 2R RF S EIERERR 2.75 . {E (-11)
// 4 2R -3 R IE -2.75 6 T AGEIEEE. L PEP 238,

function — % W] DAIIA P 2GR [0 FEAME R —2HiE 4] . I8 R DA ) HAZ ABAS B A 24 HAE R BRI T
i . 5 Wparameter, method F1 function 2575 ,

function annotation — FEEME BEFX R EOE S8R [W{E 1 annotation .
PREPREEIE TR 242« BIan DA R BB Z A int SEOF LR E—4 int {H:

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

PR AR VB I AR UL function —5 .
%2 % variable annotation F1 PEP 484 X I fEMIHEIA .
_future__ —FhOhSHe, AIREAR I O3 R 45 24 T ARSI AR 2R BB i = R

Wil FA __future  MEBRIFRIHARAS R, VR0 AR BRI UOIMAGTE 75 LA S AT i
ILSENN

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection — KJe [l FEHCANFLA B A9 N A7 25 [ 3 f . Python Jg il 51 I T BRI — > REASAS:
DAL TR AGERT | AR PR LR (S s A AT B3R Uiy o T DABE I g AL BRI i 1z [l it o
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generator — R3S 1R [8]—generator iterator B REL. ‘BB AFMG L ERE, AFREETHAE vield
Fak A — R VMBS for-TEEAME H BT next () REGE—REL
T AR A s R A, (AR DL N BT RE R4S A R B K3 . WERFRBOHE RIS X, 3
i T AR DA 5 S

generator iterator — 2 K23 iEICES generator FRELFT B IFT A .
F> yield RGHFEH A, DAL EHRI TR (0365 BREERN try 5A]) . 4% £
A2 R BWERNS, BRI EARSLPAT (X 58I P MH 46 132530 R 502 BIAR K )

generator expression — R AL X IR 0] PNEAIRRIAX . BHEERARGE-E FA 5 A 2 X
T*’I\Eﬂ’}’{‘§~ W) for 4], PAK—WEER if 7). PATE AFRIKS NINZ R EUE L
—RIME:

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

generic function — {Z MR8 S AN R 2 SE B [ B4 1) 22 R B0 ALY R AR AR I 2 h 9 2 5
TR E DA% RSS2

Wi Wsingle dispatch RiEFH4S<H . functools.singledispatch () HMizePA & PEP 443,
GIL Z: Wglobal interpreter lock

global interpreter lock — 4 J R RESR B CPython fRERERS IR G —FIHLE], EMfERIE —Bf 2 A — %A
FEUFT Python byiecode, WEHLHIEIT B E X RAEA (045 dict SFEENEIA) #XIF L5
KX 4L T CPython SEH. 23 A RRERS N A RS 2 LR REB T 3, AR I 2 g
TAEZ AR ERIF T

AN, FESUARUE R B = R I AR U T A A ST T8 B AT 45 A0 R 4 R A I RE T
GIL. A&, TFEAT VO BRI EE 2R GIL.
BliE—A (PARORSAIRLE RS e L8R ) A BAAe” MRERI S M ARIRIE R, B 2
PR AE S PR A BRI DL S RO MERE . HR 15 e Rk i B Ih) R R S B S AR AR A A, TR
MEPAZES

hash-based pyc — J&-F-W3 71y pyc {57 FI0F B Y5 SCAA: 8 I A B0 0 3 5 i 18 w5 s i) SFE i g LA 208012 ) 1
G, 2, pyc-invalidation

hashable — W[WY Ay — >0 5 A4 e A (L Q0 SR AE LR i SR N 26 R A sl T ob A (BT A
__hash__ () Jk), IFAIDAIR AR REEFTHE (EFRERA _ea O HE). AIIGAXI SR AL
IERAT AR G A (L LRSS R A 2 ]

AR R AT G REAE D SR A A BB, TR Ry S 23 ) A A Rl M 7L

KZ i Python "FHYATIAL NEX SRR W I A Y IR g (BIAnFRE7 i) HORW Ay A
AR (BIANTTAA frozenset) (M EA TR N AT A I A 2 AT A . o SCRASEHI
XGRS AT A . ENTEHE I —E AR (RIS B O ), e A Em AR S 5
TEAMH 140,

IDLE Python [f) IDE, “£J§JF % 524 ) BB H9e3C4iE . J2& Python AR A A7 B F s i) B AR G e Al
FRREARERSG -

immutable — Au[ % HAREEERNR . AR ROFHLT . FAABRHICH . XX RAREREAE .
URALITAFAH— DA FRE, WL ABTHT X 5. BN TR 2w B A E R 7 B H E AR,
BN UL

import path - AR HEZME (H4 25 0) UMK, [N Ipath based finder FiK# 4%
FAHR. fEFAR, HAESIRBEFKE sys.path, EXFRFAKGLATEERE LUK
—_path__ J&@fk.

importing — A 4— ML) Python fURSHE N 3 —AMELBR ) Python (RS B {3 I Y 7 o

importer — A %G AR MBI G S REEET finder 3 & T loader .
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interactive — 28 7. Python 7 — MR EAERER:,  RIRAT ATEREREGRE AT i AT A MR, SEID
PATHERELGR . AFAWSEMIHE) python fyd (WA DALEARI VTS HLIT 46 3 B v e A0
I SEEAT) o ERBURTAR A B R BB R G G IR X A O SN AR (GFICAR M help () ).

interpreted — B Python — 2 FEREALET, SRR IEAUE T, BAAWIE 1Y DO 15y
TSI B AT AE T 2 A BRSO . X R WRAE R SO ] DAL B A7 i A 4 2 s B 8 T AT SCPF s
1o PR IR T 0 W B A R AE S AR IT AR R Y, HR AR PR R, &

Dinteractive,

interpreter shutdown — fi BEZS G 247 ZR PN, Python MERERRRFUEA — MRS I BOF BRI
P B BEsTi, BIANBCHRIAS R OGS N TSI SE . B S BRI AT R DL 25 o XSl A e
SCHTRA A 55 R 10 P B AR ST o T8 K PR B AT RO AR T BE B B & Fh S, DR LB
MRIREATAR (R DL B 5 PEBCHR S S LR %) .

FEREAS R SR P R A __main_ AEHEETIE T IA C 58 AT -

iterable — W[ XU R AEAS A —iR AL AXT R o IR RO R B T35 A e s 2680 (Flan 1ist,
str fll tuple) PARKFLEARFHRABIA dict, LA L PAREXT __iter () kB
BT Sequence 1 XH) __getitem__ () IARIER HE LRMR .

AR RPFTHT for TR AK Y Z HANH L —NFIIMT; (zip O map () ...). 4—0]
R GAE NS EALHNERI iter () B, BRREZM GRS XA AEE T 4WE
BB — U . AEGE I ATE A S, AREEATFER A iter () B 3 CATE SRS
for iR MR A S AL BIARLELRAT, B — IR H R iy 44 248 & HDORTETR A R R AF kg . 2

Witerator . sequence VA Jgenerator,

iterator — IKIUEN JIRFIR — BB G . ERBMMIEALN _next__ () Ik (BURHLLSN
BB next () FFEARIER A, 24 8A Bim] FIR5] % stopIteration . FiX
BEAREAT R P BRI R, R HIL _ next () FEHLFIRGIK StopIteration
S BAEMAEA __iter_ () JFEHPRIERZENRENR A S, FIEAS 0L E wR Ik
RER, AT T HAD AR GOE MR 6. — D RFEMPIINSIRLE L2 R EL VAN
WS, g R (Bl List) TEARERREIHAMAA iter O BREEURTE for JHRH I B
KT ASETIIEACE . URAE DU DL AR 2 A W 2 ak [l o 2 ik A Qo A rh e 11 ]
—BER R, BICERR SRS D EAE R

W25 A& F typeiter.

key function — #EpRi % FH bR Rl PR RE B R KL, 2 RES A 1] 1) T HE P AR (B TR X & il
locale.strxfrm () WA —MFEHRFE RIRHET 20 E R HER i -
Python A 12 T HL#R AL 1 ) 4 e BOR P2 LR HERL 2 4107 e H 46 min (), max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\
M itertools.groupby () .

AN NEEECE 2R . BN, str.lower () AT AHVEZBS KNG HEF ISR EL. 75
Ah, BERRBE AT T 1ambda Ak ANZ, FIUN lambda r: (r[0], r[2]). iAH operator
B T =M R B S - attrgetter () . itemgetter () flmethodcaller (). HEH
ATHE 5 PASRERBI AN (5 4 o B 7 49

keyword argument — Y2 gl S 8 £ Wareument,

lambda i~ Fifliexpression ¥R EE 44 INECRR AL, Tk USAE IR . Q)2 lambda pRE07) H)vA
N lambda [parameters]: expression

LBYL “Je&F GBkER” B34S . XM g0 S s e db A7 B A 02w S s A mi e 45
WA 5 EAFP J7 2006 O HE . HAR SR R 1 F i),
TEZ AR, LBYL RS FE “AF” M BRI A Z S . flan, PR
if key in mapping: return mappinglkey] A HEH FEMEERIED 5 HMLFE N mapping
HRSER T key T H S o SR RDET AT sk (] EAFP 7 SOk fig ok .

list — 13 Python P& [)—Flsequence. BIRZNHIFR, HH LT HALE T g4 m JEaE51 3%,
RV TCE RIS -1 R O(1).

list comprehension — BIFEHE 0 4 FL— 1~ 1 1 ) T 5K 4 53 76 2 71 1 1 25 51 4 ) — F 5 5 0
result = ['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] ¥ HK—
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A0 255 FEF AR /S BERIEEOT Y FAFE (0x..) B9 b 1 A2 ATIERY, Q1SR4 m )
range (256) FHFTAICRA PR,

loader — JN#LZ% J\J\ﬁﬂﬁﬁﬁwﬁﬁ% BHUE X440 1load_module () W vA. MNE#&REH H—
A finder 128 . S0 PEP 302, XtTFabstract base class 7] 2, lmportllb abc.Loader,

magic method - E?Itjj‘ﬂz special method FAEIE 2 R] XA,

mapping — WLF — Fh 52 R AF R A R JF L T Mapping B MutableMapping 15 £ 2 b ir fl
HERBERNSE ., WENEH THFE dict, collections.defaultdict, collections.

OrderedDict PAf collections.Counter,

meta path finder — JLEEERIRDS sys.meta_path W18 R iR Bl W finder. JG IS 2 $5 2% Spath entry
finders FEAE FBAEFFE AR .

& H importlib.abc.MetaPathFinder [ fEICEER B IR AR AT LI T V5

metaclass — JuR —F T OIEIRATER . R L&Y . KPMAERINE ., JuRNTHERZ LR =42
BT RIEAHRLA S o KO 16T 10X G iR 1 5 S e i — M BRIASE L. Python (955 2 AbHE 0]
PABZE 2 SOt K PG A EJX/I\I,E\, (EESTEE S N Ve S K7 S S N Wi 2 ]
{ﬁié‘ﬁ’;jgi{%;@?ﬁ]ﬂ%ﬁﬂ%?ﬁ%@ PEDT ) H R BSIMARZath. IRES RO, SCHLRARI, AR
WEAES

T £ 1152 I, metaclasses.

method — Jj7k TELNTE XY RE. WERAE R Z LM LGN —NEHERTIT, ER 2 R4
Ve HEE—Aargument GRE 4N self). Z: W function Mnested scope.

method resolution order — J;5 JE MBI 7 35 ARATT I3 50 2 70 20 4R A D3 IS8 2R 2RI 28 I F 14 JE S I
A Python 2.3 )y RN THRE 2.3 Mk Python fEHT 2T FHAH 3 B2 126N .

module — Bilje X5 2 Python ARSI —FhZL LR . A RHCEA ML a4 2510], AT 4T 7% Python
5. AT it importing BA/ERENEEE] Python 1,

55 Wpackage.

module spec — BB — a2 250, K& 1 FIngssmME X T AFE. & importlib.
machinery.ModuleSpec HJSEH .

MRO = lLmethod resolution order ,
mutable — n[4E AR A DATEH 1d () PRFREDE R IED FECEEBYE. 5312 Wimmutable,

named tuple - H# 04l ARif “HAITH” ol I TAEMAOR B oA, 9 HH PR RS DTRERHN 4
PRIBHER B AR 2B B 28 m] eI AT AR

FUNERAMET AL ICH, % time.localtime () Ml os.stat () WIR[FEH. B—PHT=2

sys.float_info:

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

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

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

True

HLERATCALR N EER (Bl BT e 6l 1) o sk, A& TTAlA i MR E UM tuple 4k
RIS PR Bo O SOk AE . XS AT TS, s [ T) K% collections.
namedtuple () Q. J5—MIlr b S EIN—LF T 5 s N BB A e H P SNk

namespace — iy 443 ] {44 2 AR AEIUE R .t SA R, RN ER), BN R PR iRE
filr 44 %5 ] (Tﬁ/ﬁZV\])o fiir 4 23 (B L By 1E A 44 P SR SR . BIaN, % builtins. open
£ os.open () FEIE& HR A ZSRIE K)o 64 25 A i 1 B RS S BDIRAS s EORHE )
%%ﬂiﬁ‘@*ﬂj%?}ﬁﬁ 54N, random.seed() B{ itertools.islice () XFEEHH TIX
BEpR B random 5 itertools EHLA BISZILRY .

namespace package — fiy 445 [ 44 PEP 420 fir5| AW —F U8 FAE T B AE8 Kpackage, 44 25 a1 A]
DA SRR, HAfiid 77 s S regular package R[F), FENEANEA __init__ .py .
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S A] 2 Womodule,

nested scope — iR E1E IR 7 — 1 SGER NG HASEIIRE 1. B, 65— gz e P R AT A
SIHEIE A & ETEERENEHEEOA S5 A SRR IO R s 52 IR T i
2 AE 3 %’3@(5@, R B S WEH T e R4 250 i nonlocal FEFET RIFE
ASNEAE .

new-style class — H A8 X T H /i & BT i A 220 R i) R R IHFRIE. 75 556/ Python iRt A%
e, HUA BN 2E RE A% ) Python 79 iy B8 R 3G Fetk, B4 __slots_ . IAFRF. FRAEJE 1.
__getattribute__ (). KIEMEHSHESE.

object — X% ALATHARE (BIESE) ARTUE AT (O5ik) 898, object digfEfanew-style class
R DU HER A,

package — {4 — AT {0 & FAR el 156 I A0 5 41K Python module, MEFEAR B, WREWH __path__
JE P[] Python A5,

5% Wregular package Fnamespace package.

parameter — JE 5 funcrion (B(J5%) & SCHRYMA TN, EHEERET AR Z I —Dargument (BAEH
BT, 210%%). ALMES:

* positional-or-keyword : i B 5 KEET, 5 — D0 PMERIZ E 5 & AW PAVE N X 45 5k
BEAISE S, XEERAMIES IR, BIan NI foo Fl bar:

def func(foo, bar=None): ... ‘

« positional-only: (LRI , F8— A FUAEHERIE f AR S 4. Python Ay SR BT E S
MIIEE . (HE— S E RO (R E TR S (Hein abs () ).

o keyword-only: {{FRIHEETF, T8 —A> HEGHEM X BFEEANSE . (URXETFES s
HRBUE LWL SR & BB TS EE LA AL E TR S Z Hi—1 * REX,
BIUN R kw_onlyl F1 kw_only2:

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

* var-positional: WA, 455E AT ARG R — IMER LR GBS B o) (FE e A
BZEHEZMMESHZ)G) . EMESWEETEES AR = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRKHEF, H55E A DMRIUE R AR R TS (MIIEHAES S 2 m K
BYSHIR). RMESEEIETES AR ~* KE XL, Bl LmE kvargs.

TEZ 0] AR B8 PTRE RS EL, AT DA HELEmT Be S 4004 i BRI -
%2 Wargument RIEFEFKH . ZEEESHX B FRE ILAE, inspect .Parameter 2%, function
—S5DLK PEP 362,

path entry — JR1EA 11 import path FH)—AS BN, S @lipath based finder FRA R E S ARIRR

path entry finder - ¥§E A AR £ — 7 XL ] sys.path_hooks (Bfipath entry hook) 2 [A]
(1) finder , WA G REIE S path entry 7€ L
1§ 2%F importlib.abc.PathEntryFinder DA THREARA BRI S IIRI A 1 .

path entry hook — J& 1 A LV —Fh AT XIS , FEHTE Qg 4R R R path entry FBLERA 1 O T BEAS
ffi[H] sys.path_hook #FEiRk Bl —A path entry finder .

path based finder — J§ T-BS 1R ER Y ERIAW—Fhisk 2 & 485, AIE—"Nimport path A FRAFHL

path-like object — JiEHM % R DU REHEAEMXT . REEXTZ A DLE D EREER str
K bytes W4, B PALE AL T os.PathLike Ml ¥4, — A% #F os.PathLike
X ZLEE T os. fspath () BN str 80H bytes KR RGE IR os.
fsdecode () fll os.fsencode () FIH 5 EHIR IS str 8¢ bytes FRBIPLEE. HATH 2
i PEP 519 5| A,
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PEP “Python #3217 ML . —> PEP L@t 301, JHoKI Python #EIXFL AR, it
IR~ Python [tk B Hlk BE ok BREE . PEP 1 2442 SORS A 1) F5 ARIURS 1T 4 BURF 1 A S B
Hip

PEP WA VE M HE T SR v s . e DX 1) 80 S B3t DA B R o 2 Ain A Python i85 e 5
9 5 SRR ML . PEP fUVEE G TALAEAL X YR SR, I BREAS [R] 2 WL 0 A SRy .
%10, PEP 1,

portion — {5y 4 i — i 4 A [ ALE AN H SN SCURE S (WP RBAFAT — A zip X)), Bk E X
i, PEP 420,

positional argument — i % $ %5 2 Wargument.

provisional API - #{5¢ API &3¢ APL 2595 A7 B HERRAEARME E 1Y 1) J5 3 M ORIk 2 S . F ez 11
BRI D E A2 TAA MR, B HZEHYARCE €, w0 REHEA% O JT A B i e A Wb EE
LT AT G AR (HROFEBIRZE D) WA E SO AR SR I T — [ APLgN
A ZRIATE JEH )™ B EE Rl SR A g A IR A 1 BB 23X AR
RIS X APL KL, 105 AN A S BBl G T 287 —AFA] b SR A B
TR R RE Se 2 R B —Fh ) J5 A MR YL T 5
KA B SRR SV ARE RSN W B AE , R 2 TR U R PR T T B A . 1 UL PEP
411,

provisional package — ¥ ={0 Z: Il provisional API,

Python 3000 Python 3.x %A B4R AINERR (364 FHAENUA 3 10 BT BB T NIRRT ) o
LA S Sy “Py3K”

Pythonic 35—~ B B uE — B AU B85 07 T Python 15 = 58 I KASFIFE S, A 206 HALE S
T AOAE A sk SE A . BT, Python F# ) RSS2 1] £or 1B B3R 3838 J — > n] AU %t 4
(I ICE . U HAE S A XA ZEH, A ZGR Python il A I £ % ] — BT
B

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

T 7 ) SE 57355 B Pythonic (75 35 i X FERY:

for piece in food:
print (piece)

qualified name — F{ iz 458 —DLUS S WA FR, Sm MR 4 fE Ve A I Bz e b e SR A2
%{%ﬁ@zﬁ‘ﬁiﬂ‘] “BEART, AHIE XL PEP 3155, X T ERZRIVRERIZE, e AR SX AR —
£

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

>>> C._ _qualname_

IC’

>>> C.D.__qgualname___
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

295 T 5 BT, 78 IR E & AR BN/ RIZBR I AR5 B B B A, Hh e S A )
AL, Ul email .mime.text:

>>> import email .mime.text
>>> email.mime.text. name_
'email.mime.text'
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reference count — 5[ i 8; XFERE X R H5 ] HREGE . S4—4%F %E’J AT N ERT, Fraric RE
BRI . 51HTTHEO Python ACHD S 7 2 AR LY, (H'E R CPython LR —ANKBEITE . sys
Wit g LT —A> getrefcount () BEL, A2 5T H &R B4R E X405 | AL

regular package — ¥ A G R HIpackage, Pl EE—4 __init__ .py HFHH .
%2 [ namespace package.

_slots__ —FELERNTRRI ], i fs s B SOl et SR R R B S Bl IR N AE . EARIXFD
WIGRGAT, EREMNGAFAES, Sl ARETEDER T R, BIIARFE N A7 B 2
Ji, o HHE AP S R E S,

sequence — J 8l —Firerable, ‘B IHFHIE _ getitem () FRERIT R EBECRG | TR N TR V)
M), HE LT REFHER __len_ () 7’7{% WERFHIERA 1ist, str, tuple fl

bytes, WEHEA dict T FF__getitem () Al _len_ (), (HEHIANE T B IS,
N E AR AT B W) immutable §ETTT AEEEEL

collections.abc.Sequence IR ELEN T —ANEEERZED, BHEET __getitem_ ()
Hl__len_ (), ¥SHNT count (), index(),_ contains__ () Ml __reversed_ () . A[DAfH
 register () BATFMELIILY B DR ZEEL.
single dispatch — .53k —Fligeneric function /3RIE, HELIRE T HASHBIRBRERM
slice — YI W 0 # HALE T sequence [R)—ER X4 . V)R i&i@ i R Ardnic ok el&gn, 76 11+
?ﬁtﬂfb/l;b‘/{ 5 0 W, Wit variable_name[1:3:51. H3E5 (Fhn) Fricde R
slice W&,

special method — F§5k Jjiki —FfiEh Python [ A 7%, BRI HAN A BI P THR & B E U AnAf i 45 45
RN YA AR E AT I . FEIR I VAR SCRY 2 L specialnames .

statement — %54 150 EREFE (— MUY “H) PULRBANT . — S A R] DR — A expression BIEANAT
B RETHIZER, B0 1£. while BY for,
text encoding — SRS TR Unicode “A45 88 it S5 BB A 4 i 45 -

text file — LA —MEBBIET st XG W file object. 38 H—A> SCA SO 52 B & 1 0] — 4> THI ] 5717
1 BRI B sh Ak Prext encoding. SCAR U B FALFEASCA B, (" Bk 'w' ) FTIFAG SO
sys.stdin. sys.stdout VA io.StringIO HSEMI.

RS Fbinary file T fREEVGIES 59 08 % W SCHEXT 4

triple-quoted string — — 5[5 fFH RS ZAESNES (7)) SE RS ) WFEMSE. ENED
e LS5 ESH 5 S REN AR A AR, (HEF 2L .. BRI REES S N
TrRGE LRG| SRNG5S, I Bl DAESECE AT Jos B AT, 7E90 S SCRY 74 Hf B R Bl i
.

type — R Ao —A> Python X4 8 T AMIE; BAXEAEA A, BHLEXZA92EEL, 1]
PAVIIER) __class__ J@P, i@ type (obj) HKIKHL.

type alias — BG4, —ARBGE SGE], A1E7 20U 8 BURIE 45 PR AT -

KRB BRIt A X 2w . Biln:

from typing import List, Tuple

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

AT DA S R AT s

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

114 Appendix A. RiZFXtEER



Python Tutorial, [F] 3.8.1rc1

Z W, typing Fil PEP 484, HHg %] H B BB A0 A o
type hint — 38IPLR annotation A5, RJEPE. REWTIE SR M{EFE E 2 A,

R RJE T AT, Python K?ﬂ@ﬂm HIC AR A2 AL 50 T BGEAE A, H Al Hp) IDE 528
(M EEL s iR AN

AR, RIEMEREE AR A typing.get_type_hints () KiiH, (HEHAE
B ARA DA,

Z W, typing Hl PEP 484 HAA%f I Ih BER 4R o

universal newlines — jili It 1 —FhAFELSCAIRI 3K, KA R IFE A5 B0 AT 45 i bRE : Unix 4T
LZERAE "\n' . Windows 25 '\r\n"' DL IHIR Macintosh fZY%E '\r ', &I, PEP 278 il PEP
3116 fil bytes.splitlines () JfE¥ £ HEULHH.

variable annotation — 2% 1 71-fif XjLﬁr w2 B M annotation
TEAREAR B BRI, 8 T35k LA

class C:
field: 'annotation'

AR AR RO R A 0 BINDA R AZ B2 int JRAURO(E:

count: int = 0

S AR TEYA N TEAR AR I annassign —7
1S function annotation, PEP 484 F1 PEP 526, HpxfthIheea g ik .

virtual environment — JEIEREE —FOR T HMER B H02 TN IR, Fui/F Python J PRI AR 202K
FIFHL Python 43 RALES A £ T35 [l — R4 iz Ty At Python [ FHREF 94T H -

HZ U venv,

virtual machine — JBHIBL — & 58 2l A U TTE AL, Python fg UL BT $AE 75715 5 i 1355 7 iir 2E B
Hbytecode.

Zen of Python — Python 24 5|1} Python Bcit i[5 59727, GBI THBSMEXMES . EFHAK
WA ATEAL BRI R AT i A7 import this”,
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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

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx 4¢f) Alternative Python Reference w1-#] H IS 2 00 5 .

B.1 Python {898 BRKE

% 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 .

TEFAIE] Python A7 1458 3 B Bk A 4 7 15 (R i (E ] S — Jalt i iR g A1 !

117


http://sphinx-doc.org/
http://docutils.sourceforge.net/rst.html
http://docutils.sourceforge.net/
http://effbot.org/zone/pyref.htm
https://github.com/python/cpython/tree/3.8/Misc/ACKS

Python Tutorial, £([F] 3.8.1rc1

118 Appendix B. BIiiEEe[FEAS 4



appeENDIX C

JE Sh B iR

C.1 ZHHFrIm s

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

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

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

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

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

Wil GPL 359K 20k 2 Python 75 GPL F %7, 5 GPL R, JiFA Python ¥ i EAS fLvF () & 5
JEHIREA, TG TFURBF I T 8. GPL 280V T E 1% Python 1T A5 JUEAE GPL R A Bk 45
BT (EE VR
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

C.2.1 FHF PYTHON 3.8.1rc1 #9 PSF ¥F o] il

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

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

3.8.1rcl software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.8.1lrcl alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.8.1rcl alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.1rcl or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.8.1rcl.

4. PSF is making Python 3.8.1rcl available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.8.1rcl WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.
—lrcl

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.1rcl, 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.
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7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. _
—~This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.1rcl, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ) BEOPEN.COM #F ] ipi{

BEOPEN PYTHON JT- 58 A MR 1 i

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
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.
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C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥F o] il

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

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

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

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

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

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

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

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.
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C.2.4 FF PYTHON 0.9.0 = 1.2 f§ CWI i a]H#iY

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

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

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

C.3 #WMFR B fFa9F ok S5
A& Python KATHR AR5 = BPEROVE T RIBOHIFIAL, Gl ML A5 8 LR IR K

C.3.1 Mersenne Twister

_random BHEE E T hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html | 25 /)
g, PR 2RISR (FF):

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

(continues on next page)
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket B[] getaddrinfo () fl getnameinfo () AL, XLEHFEE AL AE WIDE I H  (http:
[Iwww.wide.ad.jp/) BRI SO,

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
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.

C33 REEEFRS

asynchat fll asyncore BHALE DA A HH:

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

(continues on next page)
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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 FiIRALS AT H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

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

C.3.5 MiTERR

trace BB S AT R

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.

(continues on next page)
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Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode & #}

uu BEHAL S DA A

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & Ei2iEAH

xmlrpc.client BEHEE DA R ER:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in

(continues on next page)
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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 F AT 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
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 BHKT kqueue Y AL & AT FEHA:

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

(continues on next page)
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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’ %} Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
1R

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c XL T CIEF 1) dtoa Fl strtod pREL, FIT-1F C 15T 1BURS B2 BLRI A7 R E A T 46,
i David M. Gay (1[5 4% SCPFIRAE T K, 1% 3CF 2410 7T A hitp://www.netlib.org/fp/ F#. 2009 43 H 16 H
R 2R B J5 0 SO B AR BROBURITF R] S R

/‘k*‘k*‘k*‘k***********‘k***********‘k*********************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

% ok X ok X

*

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED

(continues on next page)
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* 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

WPREAERG ], W hashlib, posix, ssl, crypt BB OpenSSL AR A mTERE. BLAL, HWEIHT
Python ) Windows 7l Mac OS X 2% 7 il fE 6L 4% OpenSSL A5 UL, FrDAfEREAL A1 i T OpenSSL #
FTUERFE DL

LICENSE ISSUES

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

OpenSSL License

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

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

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

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

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

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

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

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

L R R S S N S N S T N S N S S S S S S S S S S S I S

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY

(continues on next page)
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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
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

P S A S S S I S S N S N S T SN S U S N S O A e I N S

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

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

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

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

the code are not to be removed.

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

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

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

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

(continues on next page)
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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. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L A S N S N S N .

C.3.13 expat

BRI ——with-system-expat BUE THE, T pyexpat §EHRE 15 expat JHAYFE DG EEAY:

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 NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEGE ——with-system-1ibffi N [HHE, B0 _ctypes §7 ARt Libffi JHA#5 DM T

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

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

(continues on next page)
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The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

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

C.3.15 zlib

R ARG EAREIY 20ib AR IH T ok THE, W 55 zlib PG 8 DR 2 1ib 3 &:

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

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

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

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

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

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

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

C.3.16 cfuhash

tracemalloc {# F M 720 L P EL T cfuhash i H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

* Redistributions in binary form must reproduce the above

(continues on next page)
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

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

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

BrRAEfE —-with-system-libmpdec FLE T, H _decimal BIHRZE M 17 libmpdec FEHIHE
DU o

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

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

C.3.18 W3C C14N i EH

test fU (lib/test/xmltestdata/c14n-20/) 1) C14N2.0 iK1k P+ W3C Bk https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR#E BSD ¥4 0]F (=430M) K47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.
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Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

» Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.

» Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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finder —— #&#H &, 108
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