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CHAPTER 1

% B Rk

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

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

1E_ R BIFH, Python IFE 2R ABMIFES

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

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

Python AFFIRIEREUIFI T 2 B4 (module) [EVj{th ") o 78 5% ] 2 HAth Python #2{rr. Python % 1 —1{H
AR AT EERAL, TMREMERRE B — s T M E—BIia 257 Python B IMHEN. A LERiAH
FRMET IR S VO, RAMFNY . socket FYZhRE, 2T Tk S5 JE /1 TH )8 (GUI toolkit) F /T «

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

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

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

g —$, B EFE S 2 0A BBC K58 (Monty Python’s Flying Circus) fin4%, Hil€#dseaEAME. EEW]
SOOI MR B RN EEIR L, 55 52 0 v B!

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

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

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

4 Chapter 1. #Ej#nk



CHAPTER 2

£ A Python HE#S

21 FEEER

Python R 7E Hoah (8 3 AL e DB 2038k /usr/local/bin/python3.8; ¥ /usr/local/bin Jill
AR Unix 218 2 A2 50 AT DAE A DU i 2R 830 e

’python3.8

GEEVE) Python' . [HIEVE LA Ay I VR A2 45880, JUfby HEM IR WTRER s 53 9kEHbIY Python i
Bl H FHAFME, (PIf: /usr/local/python AR RS SIEHIHAE. )

1F Windows HLE5_F 241K M Microsoft Store %73 Python 2 Ji7, python3. 8 a2 B ol {#i [ . ANSRARZEEE T py.exe
JEBhas, YRR AER py fir%. 2 setting-envvars T ff At 5 5f) Python 1477 .

TE R 455 A —1# end-of-file £ 7T (FF Unix _|[F] control-D; #E Windows ['[F] Control-2) & {fifEH
FEAR AR HUIRE] (zero exit status) BERT. IR EARRIMEGEEARL, ] DA AFES quit () BEBIE A
TREER AT R 4B T REAE S RE GNU Readline W RS P65z B 448, DB s 4. milg
SR TR A Mo i 2R HE B IR B Python $2/R PR A Control-P. WIRWTE| “ME” $LRE, vl
PSR TR TS R SR 2 2 X s i Ao g 48 & TR RIVBEMIN G . WSR2 &, B2RlE T
AP, IS SZ R TR AR R L R RAS A S mI AT I R A

15 B RS A A% 2 Unix shell: WR B BREIY 45 2 — wy 68, & & 18X Ew T84
UNSRAIRT Y Bl 465 R A 42 (B | il 2 i A stdin i ARE REZ, & 6 E M A [EE A S ER

B R E python —¢ command [arg] ..., EGFHITLE command EIHHE4S (1), 17
[EVfn [ shell f) —c 3$EIH. Python [{) 454602 25 1145 shell JI I RYFFIATIC, 309 @ T 5 | 9738 command
(OFY

f5 %% Python #L4H (1 ] _EWNE A —HE 5. %38 python —-m module [arg] ... AJLAFAAT module F54H
(R DGR , ol 2 ) L A AT A AL 1Y 5 B i AR — AR I A (D

WA T EEARE RS, G R e A B E AR G R R A BB IR TR T AR IR A — 1.
B A 154 ] 1) 2 BOER#FRCAE using-on-general
U ¥E Unix Hv, Python 3.x B i T4 A DA python {EERATHEAAE, DABEELBUA (1) Python 2.x BIATHE 2 FEE5S .
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2.1.1 {HESI®

W H IR [EIAR Y 2 R A AN S [ 4%, A e EIE] by = 5 Br AL List (FR%1)) [EFEURAS sy s BLALI
argv ¥, RAPAMAT import sys BUSEMERS). SMBHHRE R PE—; wEABTMEA 4
SI8R;, sys.argv[0] E=FH, HEARZE '~ (F8EMERA) K, sys.argv[0] [F]'-'. HHH —c
command W, sys.argv[0] o', AR —mmodule W, sys.argv[0] [EZBAGETER EEEK, H
Ak —c command B —m module [)3E N G 4 Python BRI IE, T2 ETE sys.argv P 4HAE N
command 5§ module i FH .

21.2 RN

TEA S (tty) BIAFHPATIROmE, FATUMRERZITTE L EZARX (interactive mode) . {EXFEEXF, B
BoR ZRFA (primary prompt) , $EIREIN T 5484, WHEH=ARTS (5>>) FoR; EEHALTHIN
i, BEam R2RFF, BAR=AR (Lo 0) BEARRESI, EaRavalFR. RAMEE. GHE
B, SRIE 2 B4 -

$ 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)

B¢ Python JFUIR AR S 1Y CAR A 6T UTE-8. TE5E 8 MG, A 2 Wk 3 iy SO m] PAIR]IRE Rl 66 78
FHREA . WE)4 (identifier) K (EIE A - ESRAEARE R 2R LB ASCIH e EERR(EIS , 55t 1 A i
portable e TETFRESF AU B . WURFIEFEHEUR ITA 70, RIS = 2Rt R =1 UTF-8, [EH.
3 S REBURE R T Foni AL

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

’# —-*— coding: encoding —*- ‘

FHorr encoding W] PASZ Python 24T & —Fh codecs.,
Foan, ZEFSEAER Windows-1252 4w, ARAG RIS SO 25 A :

’# —-*— coding: cpl252 —*- ‘

KT B — AT —Fh I AME DL, PERSPAUNIX “shebang” 47 FF3k o XFEDLT , b rs BB S AL S
4T, Bt

6 Chapter 2. {EF Python HE2%
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#!/usr/bin/env python3
# —*- coding: cpl252 —*-

)

22. ERBNENRE 7
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CHAPTER 3

—{E3FIEZNRY Python &4

TE NG, S A A R ETE R A SR FE (prompt, »> Fil..): QIRSTEAMEHG], (REIESRA
HBLRREE, AT R I A A IR AT BRAR I SC747 2 BRI RO
A BT U WER TR, R BRI T W HAEZ A T3 4 A AR

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

— BRI -

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

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

3.1.1 g5 (Number)

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

>>> 2 + 2

4

>>> 50 - 5*6
20

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

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

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

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

5.666666666666667

>>>

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

5

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

>>> 5 * 3 + 2 # result * divisor + remainder

17

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

>>> 5 ** 2 # 5 squared

25

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

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

>>> width = 20

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

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

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

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

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

>>> 4 * 3,75 - 1
14.0

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

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

(Fgksh)

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

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

S (S Ml P D LRI R M E) 2 U AEL - 44T A 0 570045 A I A s
S T A ORI 4 AT D

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

3.1.2 =28 (String)

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

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'"Yes," they said.'

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

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

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

>>> '""Isn\'t," they said.’

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

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

"Isn't," they said.

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

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

Second line.

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

>>> print ('C:\some\name') # here \n means newline!
C:\some

ame

>>> print (r'C:\some\name') # note the r before the quote
C:\some\name

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

3.1. {E Python E{EFtH#{ER 1
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FHER AT Ko — R M =M EE G 98 mrr. g R T e E B
ANFHES, (AR AZEESTRTIA \ ABUE S A E . 7ERA R B fE7H
print ("""\
Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

nn ll)

gEAEAT L GERSE—EEFEEE RSB ET):

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

FHA[ DA + 7 (concatenate), [FIF] * A FHAEIZ:

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

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

>>> 'Py' 'thon'
'Python'’

WARARE ) Be AR R TR IRy, WIAAR 5 (B B B R R A

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

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

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

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

A

SyntaxError: invalid syntax

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

A

SyntaxError: invalid syntax

UnR B A (R A e, A+

>>> prefix + 'thon'
'Python'

FERT AR [R5 indexed ] (AR, Bl subscripted), #—{fFICmR5IEE 0. EHHRRFIOMAE; —
et — R /NE 1 e :

>>> word = 'Python'
>>> word([0] # character in position 0

Q%))

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

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

ROMET AR AR, BLRFSOSAE A B an R

>>> word[—1] # last character

lnl

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

>>> word[-6]

IPI

HERHIAEE -0 % FR 0, ARRTMEH -1 Bilf.
B TR, FERIRSR [U)h slicing . 25| IACE R BUBYFI0, M1 HI AT PARRAREE ] 1753 (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'

HEIEMAGEWAE, MERACGENHEE S . EMRT s(:1] + s[i:] KEFR s

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

Yl 5] (slice indices) A R # H A TERAE, A WS IR RS MERFFEE] 0, 1744 M55 M 225 | (AR5 T s 1
L S 7E slice 1

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

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

lon'

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

i (EA 1 fif BL AT slice 2 ANATIEARERY . AR slice BYRGIEIRZE TICMZ M, Hh s — R Foom =8
B O FHE S n AR ICHY TR R — MR T CH A LB A RS ME n, Bl

fo—— b ——————————+
' P ly |l t |l h|oln|]|
e At S
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

FATHT A E T HRRTIMAR 0.6 MO 5 ATHIEUR TERTIMER M E. o1 i 2 j 1Y slice W& THUR i
1 Jj B W I 7 G

E B R T MEMT =, —{H slice IRBEFMITRE MEZ 22, WIREGHEFAETH B F L. fi, word [1:3]
WREER 2.

BBl — R KA 25 ME s R

3.1. {E Python E{EFtH#{ER 13
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>>> 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

RN, 7 SR P R 5 | {ELAE slice WA @l 2235 (0 g 2L -

>>> word[4:42]
lon'

>>> word[42:]
T

Python “FH MEVER U --- ‘A& immutable, R, Eil#ETH *%@%’%Hﬁﬁ,ﬁﬁﬁ@ﬁi%%%

>>> 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

RS B A R T HR AR ZH RS — T Y -

>>> 'J' + word[1l:]
'Jython'

>>> word[:2] + 'py'
'"Pypy’

[EVE R Len O [EE-— (PR :

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

hz%:

textseq St sequence BIEMTEOIZ —, [FI BN Bl

string-methods 5 114 & M AL A MR 6 7%

f-strings {05 FR A TR ES

formatstrings B iti%Eif str. format () FEAEL (string formatting) FJ&FH .

old-string-formatting 7t-7tR(E] & (ASEFICKE, MEEEE IR UL EAE, SEZ I EASEAS TR

3.1.3 List (&%)

Python Hi R MBI 4 40 EORHE), JHARALA A R ME. 5 i BB AL B disr, T AKS l— 51 A
RS (2 otR, Witem), ME7ErfEK2 . List VA AAFRZER TR, HEHFELE TR
A1 Y 24 (E)

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

14 Chapter 3. —{HIJEIEX Y Python &4}y
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FFRrE (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]

BT A B R BV E AR [0l — & BT sROCR AT AR . XK VA N VIR R E SR 1151 ) — A Hedt L

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

List 3} 3738 113245 (concatenation) Z5:#2/E

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

RIFRFER Rimmutable, list Zmutable TUF), Bt list (HE)12 2 7T 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
[1, 8, 27, 64, 125]

PRULTTDAYE list (2 MABITER, EREH append () 7 & (method) (FAMFIE &F L HikmEN]) -

>>> cubes.append (216) # add the cube of 6
>>> cubes.append (7 ** 3) # and the cube of 7
>>> cubes

[1, 8, 27, 64, 125, 216, 343]

WA A% slice B(E, 1= HERCE List (A, L& BIE2S 0 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

[ta', 'b', 'c', 'D', 'E', 'f', 'g']

>>> # now remove them

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

>>> letters

[*a', 'b', '£', 'g']

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

>>> letters

[]

[Elft ek Len () JRATRAME FIFE Tist

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

3.1. {E Python E{EFtH#{ER 15
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WA PARE LG list (7 list f0-47 Hofth list) , {540

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

>>> x = [a, n]

>>> x

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

['a', 'b', 'c']

>>> x[0][1]

b

3.2 MREXRETHIR#E

WK, FATFTLAM Python ACGEILLL 2 i 2 EEE AR, BN, SR AR 2% [CH i i A IE 751 -

>>> # Fibonaccl series:
. # the sum of two elements defines the next
.. a, b=20, 1

>>> while a < 10:

print (a)

a, b =Db, atb

QO Ul W NP PO e

BB TFIA T # 2R

o B ATHE T ZEME: Sl a B b WS THAE 0 B 1, TERAA AT RIBR R A T
W, TSR BLE R (expression) € e EI A (evaluate), BRAEFEAE. AEMERH ALK
R

» while [FJ R EEMGEEE (WLHEG: a < 10), MG HEHRIT. 1€ Python Hi[H CFEF, T
AR R AL (true); FEME (false). HPFATLARFH . list, HERTLAFIRE; =R
FERFAEIE, 25750 BREMR . AR (8 FH B4 A (21 108 i ey ble o AZZ0fE F) HL B 55F (comparison
operators) i {141 [A] C 555 —HRMAFSE: < (VNR). > (KR, == (551R). <= UNIRSER). >= (Kt
) PAR 1= (RN

o [EIRElY F- B8 @ 4 e - AiHEAE Python i ISR B — R BOA . TEHB)URR T, b /H7EEIRE E 45
—AT—BHIRSEA tab B0 (Hfi) ?Eﬂi?@%%ﬁﬂh FOH L, ARESETE SO A T A o LU
WA ZHERESEA A BAH IR, B EEEBIAX A E B A, LTSRN —
Frasfr A aRAi d (HER AT 25 A ) | s AV B BOR 1 etz —47) « EREAE— A HEB
(Vs X B AR — 2

* print O BREEEREEGIE (1) WE. SRERPSEHMERMES T EENER (R feniiy s
HE)), AT AR BRI S | . RO E A T A BN TR 98, [EEAR R H M e
A=A, Hn] AR E S A, i

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

16 Chapter 3. —{HIJEIEX Y Python &4}y
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75 | 94 end WT AR ARG G BRSO EATAF A B o, B3 AR TR 0 5 H 65 i o

>>> 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,

3.2. MFEEARHARE

17
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cHAPTER 4

RNT fRR IR

T UML) while 4], Python fhtl St I BCABIR T 106 LD MAREE M A, PURRNATELL.

41 if i&%)

SR MR SRR 16 7. SAE:

>>> 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 ==
print ('Single')
. else:
print ('More')

More

WA ZAWEA e11f TRy, AR —DWTIERY else fi7r. KT elif jelseif (A5, &AM TR
WZMGIE. —A>if . elif . elif . PSRN ABRVERHANIEF 1Y switch B case iFAIIEIL,

19
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4.2 for {EX)

Python tf1ff) £or i/ 5 4AE C o Pascal 117 FIFIH 4 i Rl Python ity for i3 MR A MY
ST (A1) Pascal), 4T P SRS RIS CHAORE Ty (W) C) , TR AT 31677
PR (BIUIIRICFAER) 4% B 0 RIUF S S A BT 20 A (RS ) -

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

3 I [l — AN A BHMEPOZ R A RIS W REARE DA IERRI A5 R . 8%, T BB IR % A1
RIA S QIR A

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

# Strategy: Create a new collection

active_users = {}
for user, status in users.items () :
if status == 'active':
active_users[user] = status

4.3 range () HIR

IR ER— B 5G, SHEE range () BAGRATE. B R RAE 45 22400

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

s N e o e

& E I & RAE KGR & BRI 51 s range (10) ARURY 10 ESE, RIS MEAEEC— (AR (E] 10 11y
§U;’§~{EIJT:%E’~J%§I{EG WA LATE range (¢ HMBBE R, SFEAEARWA (HEEGE; ArHe
Fistep):

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

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

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

20 Chapter 4. AT RREIEH
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MER T I RT ME, R LASELM range O Ml len () AIF:

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

print (i, afli])

Mary

had

a

little
lamb

s w N e o e

SR, TEZBIELE, i enumerate () AMGHEE S, #EREIEET.
AR B B — 1 range HIj &t B AT R0 -

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

TERZWEET, th range O BIESYCERFTELNRE—@ Lst, HEEEEEERR. B AEREE
E R EAUTER, EAGHEIER ST lst, PARIE M,

FAIRIXAERNS G Hyiterable, WRRYE, WA RXFER EARN G BRECH 45 F 39 2B PRI 21 1) 391 B 2]
Prie I AR . FHATEAFE for IERMPURXRE PGS, TMHZ AR I B8 — i 12

sum () :

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

RS 45 5 253 T P 5 D B T S AR G A B B . e, (BRI A A —
SRR A%, LR R

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

TEA AR B, AL 1ist O REZTY,

4.4 break 1 continue &4, LIETEIDE) else F4)

break iR, tFE CH#EE, IS HRERPBK for 5 while [EI[E.

TEEFMER T RENA else 1) BERTEMIFER T AT (B for) BUIRRR AT A BIE (] while)
IFHTT, (HASTEIRERE break IEAIZ L HITT. PAT R ZBHIMBER S AR — M T

>>> 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')

2 1s a prime number
3 is a prime number
4 equals 2 * 2

(ENE327)

4.4. break fl continue iEH), UIRTEADBE else F45 21
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(R —H)

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

O 00 J o Ul

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

LRAEFR—R M, else TA15 try iBA)HH else TARILFES ZT 1 £ 18R TA): try 154
Hil) else THISTER KA BHIBHAT, MEHRTH else TAIMSTER LA break WHAT. H X try iF
HIRSEERELZER, HS 5 E2 e 9,

continue B, AVKER C R, HATE N EREHAT T MEER:

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

o

if num % ==

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

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

4.5 pass &)

pass BIANATIEME M. AL LR 2 MBUAMEA T EAA T B (R . fian:

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

e A I s M e i L) 2D -

>>> class MyEmptyClass:
pass

pass 1955 — AT AR 937 6 R 0K SR 0 AU I A A — A~ BB A AR A IR 5 04T, SRR PREFAE
BRI ER FHITIEE . pass S uiERER 220

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

22 Chapter 4. FANT BRI H
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4.6 FFEFHI (function)

FA T DA S ek A AR B ) BT E 5

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

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

B#ET def W A—MAMKIE & EZRBHEFZ R AW AMANERFRZ P28, B N—47&, Br
A AR Bl R R X 3

— 1 BR B W BRGA W] DA — R HR s BT E)RE  E (E (E)5% el s I S 6R , BD docstring. (1
Ji* docstring A1 i s 2 REIAA S pF 5 o BEig . ) AL T EL WA doestring 2 [ B [E)AE [F)_E 5] 51) B AG SC44
o e E i RAA S EVE Sk, ZEJRAGRAS O docstring JEREIE G, MEZERE A EE .

AU AT TREUR IS BB R SN, S8 irA 1A SRR AR AR
WS ARSI & 8 S e RS R, R RINZ R RIS R, BAERERFTE,
BIGRNEARAFSR. I, 2R RSN R B AL B RELE R BN T BRI (BRIE2AE global
A R E AR RE, BUE 2 AE nonlocal WA E LHIAMNZ BRERYAE ) , A ENTR ARG .

1R R PP IREE, BEREAMSH (5180 S0 R B BT 5ER. Ik, 518Dy
KEW 185 (call by value) (GEEVEIRR [{H ] Kis 2 —RPIF %08 (reference), TIARZYFIIE) . 5
8 R P U (BT R IR, FEBET i i o X e @ eSS 2

—fH A E R R ARIA R R, kA EN A RE, B EsassmEe
HHEE (user-defined function) . %{E AT AR T 4RI 52 B4, , TR S Ot AR RS A R U - S P
e R E a4 T

>>> fib

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

>>> £(100)

0112 358 13 21 34 55 89

WERAR R AR BEWRE S, IRATREARE £ib 2K, M2 MFE)T (procedure), WIEIEEIEA FIHE. #
B L, B e X — {8 return BOA, BN —E E R ] EE. EMEEE None (ER—MHE#A
). AfEELRRAS BB (] None BF, A A GUHUR. IRATLAMH print () ACEFIE:

>>> fib (0)
>>> print (£ib(0))
None

SR By o 2 R S List AR RS, BEHRAS:

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

CNDUERED)

VSgpR b, Bt 7 AR 2R AN EIFIRIE, AR R RS G, I P K B A A AT S (i
AFIFEAIITR) .

4.6. EEHR (function) 23
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(R —H)

>>>
>>>
(o,

a, b=20, 1

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

return result

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

BRG] HOR g T — 2B Python F5::

o return IHA)SMERENHGR B —AME . A RIAASEE) return 23R [ None, MRELIAATSE R H
1,43k 1] None,

e result.append (a) BEIARIEIY T list Y41 result method (7 i% ). method [E] [ &t | — MY
Kk, A HIE obj.methodname, H obj EEEYIM: (FRAIEl—F5E:), 1fi methodname
[E]3#% method 4 8%, (Bl RERTESR. ANHREFE AR A method, A[R Z4[EIF) method
W[ DAHEA — BRI 45 A1 S & i Python JRIE . (RWT AR class & 36 H C AP 4 B4 EIA] method, %)
ig[E] append () method & FEAE List ¥){4 ;B MA—RF A CEAERZ list FUA S . 33 1) 755 )
result = result + [a], HEFHXK.

4.7 AYWENLHMESHEX

2 BRBOE SCH TSR H S B R AT . X B =B, FTA A .

4.7.1 SREME
A HRE X — AN SEEEE — D EOAME. XFEQURRIRE, AT DA HCE SCRS SR vFAY S0 i 2450

A,

Hean:

def

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

if ok in ('y', 'ye', 'yes'):
return True

if ok in ('n', 'no', 'nop', 'nope'):
return False

retries = retries - 1

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

XA R CRT DA I LA 3

o HAHMWEMNSE: ask_ok('Do you really want to quit?')

o B —ANTIRSE: ask_ok ('OK to overwrite the file?', 2)

s lHAHITAEHISE: ask_ok ('OK to overwrite the file?', 2, 'Come on, only yes

or no!'")

RARBBENE T in KT BRI ANHIS— 7@ B & HAME.
RRNERAE & St A2 HPAE s B0E SCITTERRY, B bA

24
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def f(arg=1i):
print (arg)

i=06
£()
SATH 5.

HEE N BOMER ST X2 %U”JT BONME TR g (B3, T PA KRR Z BRI B]) IR E 2
ECan, R R R S AT IS SR PR A B ISR

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

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

BOCRFTHI

[11]
(1, 2]
1, 2, 31

URARAE AR IS S 2 IR S B E, R AT AR 5 XA R A

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

4.7.2 XBEFBR
WA DA TN kwarg=value % 425 S RV AL, HI40 TR A

def parrot(voltage, state='a stiff', action='voom', type='Norwegian Blue'):
print ("-— This parrot wouldn't", action, end=' ")
print ("if you put", voltage, "volts through it.")
print ("-- Lovely plumage, the", type)
print ("-—- It's", state, "!")

BZ— MRS (voltage) FISNTIEMZSEL (state, action, Fltype). XAERET DAE A T
AT AT—Fh oy =

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 R H K
W NN R R

{EI T e RS AT 2 TE Rk

4.7. ABENHESHA 25
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parrot ()

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

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

HH W W H

unknown keyword argument

TERRECR b, KBTS EIERBEAE N B SE G T . A TG 5B F SR 5 pR 8% 32 1 H qjg/l\
SEVCEE (el actor AIEEEL parrot Bﬁﬁxﬁlﬁfﬂl) AT AN EE, XWEHFIETESE, (Hk
?D;arrot(voltageﬂooo ) WRHR) . ANREXTE— NS WIRME . TR A b B i 1 2% )
-

>>> 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'

YA ANEAN **name WG —MESH, B4 FM (B typesmapping), HHEEFHRTHE
"tz *HXTT”E’J?&%@%ﬂéﬂwﬁl\ﬂﬁ%ﬁ%%ﬁ'—%ﬁ X AT PA 'ﬁ*/\ﬁ/:—tﬁfl *name, i%tlﬁt~/1\@ FRTHE
HIEZ EJ%U\%E’JQE%QJ‘&E’UWE HIES BLE N —/PNNngh e (name Mﬁtﬂfm’{ **name Z Hi.
) BN, ARFA T E LR

def cheeseshop (kind, *arguments, **keywords):
print ("-- Do you have any", kind, "?")
print ("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])

B A ARG AR

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

BREXTH:

—-— Do you have any Limburger ?

-—— I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.
shopkeeper : Michael Palin

client : John Cleese

sketch : Cheese Shop Sketch

TERAT ED I 5 7 S 4500 WU ORAIE-5 18 1 BRSO B B & AT TR0 A 2 A P C )
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4.7.3 BHEH

ERINTEOL T, ﬁm%ﬁ%LETTMmuﬁﬂﬁ&mETM%%%ﬁﬁ BT R AT REATRCR, B
ﬂﬁﬁm%ﬁ%Lﬁzmﬁﬁxm XFEFF K R TR A R EUE SRR E S5O 2 R0 0%
PR S e L S = i)

@ﬁ%%lﬁ@%ﬂ%@%ﬁﬁ:

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

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

FEIXHL / A1+ ST o AR AT A5 W T ] DL T R SR SR i ek B (RAIE . (8
BT, DAMAUR KT . RETESEYAR I amHIES

BN XEFSH
AR R BIE SCAROR B / R+, WS R0RT PASR (6 B st B AL 2 4 R AR

XPRAIE S
TEX BA T AR 24077, FrE TS ARARIC o ARz B . AR IRz EHTES, MHAE @ %

W, HFHIRES AR R TFEA RMEESENAE / QERKD Z AT X4~ /7 BT R EH IR
RAEESHHEES . WERKECE R /7, MRS RV EES .

TE / ZJEMHIES A AN 12 B R 28T AUREET
WRXBFSH

B SIRE N IR, BIHEIHIRIE S LA R TSR EA, ARSI RS —A IR X
RFISZATE A *.

ER £ 5
THH SEUA T R Bl eR BE SOFRERIER / A1 * pric:

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

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

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

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

B HRHBUE X standard_arg @i IWTER, XHE A 2 TABR G, SHOT AR E W] DA X
BB A

4.7. ABENHESHA 27
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>>> standard_arg(2)
2

>>> standard_arg (arg=2)
2

5N pos_only_arg TEMREE LA /, BREUE A EES.

>>> 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'

=A% kwd_only_args TERHUE X il * FRI R RS E0

>>> 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

11 > WA ) — PR EIOE AP 7 i =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)
12 3

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

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

SR, I AR X, EAIESH name A **kuds 2 b FAAEX BT AT name 7T 7=
fnie:

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

(AR A RELL R True, HYRET "'name' FfERRIERH—ES. Bl

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

28 Chapter 4. AT RREIEH
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{Eff é %j}ﬁﬁﬁﬁé%%&) AATREMCE], PNE AL name /ENIIESE, HAY 'name' 1EHXETFSE
KT AR

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

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

B, SURBIEFES M FRATAE **kwds HAETIITAN =425 5L

s
FABIRE R A pR EUE SR I S5

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

(VOECE

o WERARA LIS ZARN M PR AT, MG AURM EIE S . K@ TS A PRE0H Kb L, PA
L2 s SRtk i RUE T I I S H00)y , S0 2R oz — LV B S AT R R TR S F 0.

o YESHIRALERE S, ARSI E S PRl (R E0E S 7 B, B8 YRR 1 Pl T
K AS T ALERS, W UR TS

o S APTRIE, A AL FR LB S 0T DA 1T 5 4 BRTE A Rk 16 i i 3 RO S 1) APT 253y
4.7.4 EEMISHIIE

e, AN I ] AR AT SRR R S HOR R B XS S — el (B W Tuples
o737 (Sequences) ). TEPERCRIMSEZ A, TR HABIHESMEESE.

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

— kUL, X T E S BIHETEASHIIRIA R, PESENEAL B R rA IR A S RIE
*args ZHZ IR MIEASHEZ IRBTSEC, Wt e ARy X F2Hun AR 82
e

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

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

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

'earth.mars.venus'
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4.7.5 BBESHIIR

NSO BAEH) R BOTH P REEN T2 B B SR ek SR R, 2 AR ROl BN, B
range () PRALFTZ MY start Fl stop ZH. WRENTARERMEEI , FTLAGEA] *-BRAEAT A 4 5 R R A
@Mﬁﬂ%@jﬁméﬂqﬂﬁ@@ﬁ’f&.

>>> 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]

IR, LRI~ SRR IR UL S T S 2

>>> 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 PAJH lambda 785k A1 #— /DB 42 R XD RBOR EASSEAL: lambda a, b: a+b .
Lambda &% ] DATE 7R 55 B B0V S AT 7 (6 1 o B ATHE TS ERR T B aakal. MBS Bk, BA1R
SR R EUE LHTEERE . 5iEREUE %, lambda g AT | F BT S i AL

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

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

42

>>> £ (1)

43

T )5 — lambda KRR ] — e T3 — DR ARSI AU S E

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

>>> pairs

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

PATR A KSR A7 ) A A AR X — 2525

S TR S ORI TR . HFRRIL, R Ea FWIRE G £ R, PRk s T
TP (BRAb A BRI A SRR B i) . kAT F B3, DA A

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

Python fiffr i A~ 23 M Python H il AT 57 53 SO R4k, PR IAL BSOS Y T Hb 25T 7 SN R ik o X
S PA R AE FE M . SO FAFER SR —AT 2 B S — DRI E B SO P AT i gt i . (FRATARE
MEHE—47, POAE@ER- 5P I LG58, BRI E PR SCF AR, ) RGN
HIERAATHIIT SR B S50 S 30 B 2iAs e Gt RO A ROz B, (HR R E AT, W% By
ENRFTA RIS BAERA TR 2% G I SAR SR GRS 8 D=tk

RSSO AT T

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

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

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

No, really, it doesn't do anything.

4.7.8 HFFRE

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

TR AP E AT E R A __annotations_ JEthrh, I HASE KBTI . B
ShRERE SO RS A EE S, JRmiER— P REX, ZRIBA ORI, & e
R E SO 22 M E— M AGMAS —>, RPN RAX, BN TIESIIERMFR def iHRZHRAE
S NHFRBIA BB, A KRBTSR LR [ EH A 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'
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4.8 INGH: BBRE

PAEARRF SR, LAY Python fURS, JIMEIHE—T RARAE T REBIEFHRHE A [ B XS
55 (SCEMERHIDL, woitalie) s A2 AR SE R A AT . RELE A N A B SR AR5 U@ — A8
TR, ORI A g KUk XA AR CHR )

Xt Python, PEP 8 CL2 o KB H BT (g Mtk 18 s B et T —FhAEH i HA AU H 9B
A% o 34> Python JT R N BRIV ARTERA R EEE s PATR 2 Ut B fi s 2 J LA 2

o fEH 4 ARt A AT

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

o WAy, H—AT A 79 N FAF.

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

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

WERTTRE, JEFERCE] A —T

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

DA — SO B0 A AR ) 28 TN oK 8K fr 44 4% B0 B 6 ] UpperCamelcase K fiy 44 28, T DA
lowercase_with_underscores Ky 44 BRERI . IRA N self kA N HESH
B X RO T 215 BB A48 5.

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

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

=

FAE o

32
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CHAPTER D

RS

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

51 E—LTHE List (831)

List (H241)) sEffgpeiiing, RAE 8BNS FEss) 76 B list ik :
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)

R E H A E list P SN E . 05 3 EE A RTCRN RS ME, Pl a.insert (0, x)
erifi A[E] list 7, 1 a.insert (len(a), x) HIMHHER a.append (x) .

list.remove (Xx)

FBRBIR A —MEN x BICR . WERBCA R ILER, WL valueError .

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

list.clear ()

[EIf List FATAIEH o B4R del al:] .

list.index (x[, start[, end] ] )
Il 2 List v 57— (A 454 x I H 2 R 5 MH (REBBRLRIR T ). £ list et I H , HIEH valueError
R o
5|8 start I end ) 5E FEIRAE slice FnyAHAfIA], 2008 ME0E MRS | BORETE list HAEE R 1751
FEEREA S, [IERERG ERME list () PIEEBIAE, AR starr BIGGE.

33
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list.count (x)

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

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

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

list.reverse ()

76 list G IE H AR MY S A

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

PATR S — R 6 2 7 2 list P17 ik i) 1

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

2

>>> fruits.count ('tangerine')

0

>>> fruits.index ('banana')

3

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

6

>>> fruits.reverse ()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear’

PRl EryE | — 25k, B2 insert . remove i F 2 sort , [EUNErOIH EIER(E, FE L, Mfm
TEFE None' . & &l F % Python H Ay n] s opHaE MRy sl syl

RO BE SR BN ) — R I e B s T AHE P S b4k . N, [None, 'hello', 10] giANHIHE
o, PENEEORRE 57 4P ELE, 1T None ANBES HABRA HE . I HIRAFEAE—L80%A 5E U 5 R 27,
BN, 3+43 < 5+73 AR —NAERHE,

5.1.1 §% List {g[F) Stack (i#[F]) {EH

List R4 A5 5 3 (A5 A 1 BT AT RO stack (ME[E]) . Stack [Fl-— sy e AT R B Sl (1%
S, last-in, first-out”) LRI EORHEE. ARATDAMI 774 append O i — 8 5E H G HEER TEE . 10
M pop () HARKERTMAEZBUSHEER FmIEE . S0 -

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

5

>>> stack

(Fotgkss)

VAt = AT AE AT DA AT S B e # VA E L, BN d->insert ("a") ->remove ("b") ->sort () ; .
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(R —H)

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

>>> stack.pop ()

>>> stack

5.1.2 ¥ List {£[E] Queue ([F)31]) {#FH

AR AT DA list B AE queve ([E151) M, BlESEMATCRBSEHIE (SEisEt, first-in, first-out”) ¥
RHEEHE. ORI, list AR R Oy SRR E . ] append Hil pop AMMAFIHH R i) e, 1 i
J insert Ml pop AAHAFBL BRI TCRENG (HEHATCRAH LT —45) .

WEREFAE queve, 5 collections.deque , HEGH MUAE PRI Y € SR s I AFIHC o il

>>> 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 (34 EE)

List Comprehension (5351 &5 71855 ) FAR AT A fTR A 5 A AR Listo 5 LAY I 1) /2 12— list B iterable
(RIS ) {1 T 3 A AT o SR A 5 SR e B R B (B Tist o st A 2 — A list 119 )47,
A —H 0 Bl — R 2 PR

RO, S M ald— M [FI5 listd:

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

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

HEGE A (WER) ety x HAeEIB &5 AR . TR T DA BRIEIA - BB 51 AN 1 B AT ]
side effects (EIVE ) :

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

i S AR SF A -

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

T B TR 5
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SIFAME T ML 2 — W52 TS AT A — A RiAs, JRTIIR—4> for TA], A2
ZA~ for W if TA). HERRFR—DHIIE, fFbs U R mN for M 1 A NAIEATRIETTH
MR . 28I, AR IIRHE S SIS KF PSR AR SR T R AL Al A

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

BT A A -

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

VERE for A1 i £ 7E5E W BARA BN IE T 2 AH A Y .
2R expression s —1ii tuple (FIAN_ETEEITHEY (x, v) ), B 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 1is raised
>>> [x, x**2 for x in range (6)]

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

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

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

List comprehensions A DA% 7 [E)3 ) expression F14L 4K 7 sk = IEY -

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

E A ICHE list comprehesion H ) expression A] A2 AR TE ) expression, 35 -5 —1{# list comprehension.
H RPN Fom 3x4 JHEEAGHIG], T st (75 3 42 E(E 4 19 List :

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

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

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

TEFRAE BB R, R list comprehension [E]—1{[ list comprehension #£ for Z BijcytstE,
FAE—IK list comprehension, JrPA, & fRIF1+F1 T~ EAH[A :

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

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

P, ORI AR A -

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

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

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

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

BB Z A, m2ERa 2ol .
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5.2 del iEf)

AR T A% B4 7 IR 5 T A R AR RS B — 10 B2 del 4] EART &R —ME
¥ pop () Jr¥k. del IR AT DATRMBN R PR RR A i 2= AR (BATZ B L i 7 02—
ZH RS ERI YT ) . Bilan:

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

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

>>> a

[1, 66.25, 1234.5]

>>> del af:]

>>> a

L]

del tnl DA ZREI 5 8

>>> del a

Elppz 4%, # a 2R EEREEs (B07ES —WE XA IRENE 2 00) « FAVAER 10 A 25 2 B
del HyHAIE.

5.3 Tuples F1F3%l (Sequences)

T M1 1 lists A strings 7 3% JEIRIHRE, U2 KT HAE (indexing) DAY 4 #4E (slicing) . A2 551 &
BHE R IR 1T (752% typesseq ). Hi Python RHFHEE IR, AR AT ki & AL 751
PORHEHEMIA . BE S AT — (RBEE P 51 RORL S - muple

— 1 tuple Ji by 8RR Fh I BE 1 R AL A, i -

>>> t = 12345, 54321, 'hello!'
>>> t[0]
12345
>>> t
(12345, 54321, 'hello!")
>>> # Tuples may be nested:
.u=+¢tt, (1, 2, 3, 4, 5)
>>> 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:

-vo= ([1, 2, 31, [3, 2, 1])
>>> v

(rL, 2, 31, [3, 2, 11)

R AME RN, Bt tuple S22 DAFESEAZE, QISR tuple A BB IERERY EL# (interpret); fH1f" 7] DA
Je AR SR B A B O S R, RS SR IO A ) (B tuple J&—fREK
BRI —4 ) FEIRF PGS tuple *PEEIGIERZATTY, (HZ R ATE wple HURA A TSI, B
a0 list o
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BfE9X tuple il list F R AARAELL, (ELZALMIE R FAEAR R EEAR H Y. tuple Zimmuiable (RTTEE])
WA AR PR, En M (unpacking) (#§2 B AHIfZE) #3575 (indexing) HAFI (HHTE
i} namedtuples KRG B (attribute) HAFHL) o list SEmutable (ATSER)), HITE M 2 [F B HAT
e 2 AR AR £ 21 2RA L

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

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('"hello',)

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

>>> x, y, z =t

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

5.4 4 (Sets)

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

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

i (E i — 1 i L) 3 -

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>>

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

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

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

(Rt
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(R —H)

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

Fllist comprehensions 28, W4 set comprehensions (&4 EGER):

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

5.5 =81 (Dictionary)

T —1{H# H 1) python (B2 & k45 #E(E dictionary (3527% typesmapping ). Dictionary 4 gk FEE]” B B ar fs

(associative memories) B [ 40 [ (associative arrays) . MG B —10 & BB S 5 /&5, dictionary

JEf key (8E) RERT], key Al DASBATAT A Al S AT RE s - HR A0 n] DA% 1 key . Tuple 407 DAES1E key

AR H S R BB tuple; A1 tuple B R ML S A R AT, ERURREEAE key o 3

}Eﬂ;&ﬁﬂﬂ list B key , PHI[E] list A RASE 1 2275 [ #4E . YI R 4RAER ) % /2 append () il extend () 2
P

8% dict St 5 RO EAR R — AL 3 (key: value palr) El’J%:u Hrp key 7E[R]—1{M dictionary (=~4iL)
(El0hZE 2 — M ). i A — SRS T A 25 iy 7 i o R S %40 PR A (R B E A R A
AR L . 3E R R AR T L ) R A A X

Diict =2 1 35 A E 385 ol 48 2A it A — (LB L P 88 phy e SHRU R B T DA e ) ZRIEIRRSE(E 2. R
YRR ARG, %S B O (E B B 2 O S A ) SR AU (o i PR %

EFUE 1ist () GFE—EETZTHIAE (key) 19 list, HASNEFPENR AR . (AAE2EHE
7, R sorted (d) UERIWT). ARAEHERE—MH#R G CAATER T b, WHMET in .

e {0 — 1~ L 14 ] B

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

>>> tel['guido'] = 4127

>>> tel

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

4098

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

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

PR dict () nf EAZIE A — P SR 3 F 51 AR A dict:

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1])
{'sape': 4139, 'guido': 4127, 'jack': 4098}
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IAh, dict comprehensions 8 ] DA it St EELAE fr B i =X 2RI dict

>>> {x: x**2 for x in (2, 4, 0)}
{2: 4, 4: 16, 6: 36}

W O B TR R, B B BT | 3 (keyword arguments) A7 R @ e (Vi -

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

5.6 [F/E#I3

w3 dict (RN, A S EROE T ARE R G items () Dy VAR RFHUS -

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

gallahad the pure
robin the brave

W SIERIE R, BRG] KB DAFER ] enumerate () BRI RERUS

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

0 tic

1 tac

2 toe

IR A DA_L R PR, AT AR H ARG 0 A zip () iR

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

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

SR HIE R EIRE . e IR RS, B reversed () Kak:

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

= w o J w0 -

ZOAEIRE S EHET , B sorted () B33 — BT ASHE Ty list , (ER Gk A 7571 -
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>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

A IR AN A DAL 2Rk S g — {1 Tise, (LR, S AR B list € S L HL 224

>>> 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 EZEHXNEE

EMTE while F1 if [EIRYBROAAF DAL EAEATER T, AR HA HESESR T (comparisons) .

WEGEE T in fll not in M —MEUERGAAE (ONMEAE) AR 3. EE 7 is flnot is B
@\%E%EEH‘J%WEW%{#; BB CEBIGD st ARER S . FIrA il b i B8 18 S0 BEBT A [) ELEB AR
ABEERE T

OBGHE SRR W DA . B, a < b == c BURFEN a 2/ b Ml b 2HER ¢ .

FE G B ] A A AE S T and fil or , H—EHCBGEF LR (SUETHAAAMEER) nTPAN L not
KA. B E TR EEAR L LB E R iR AK, Hd, not WELE RS, or MELERML, Hita
and not B or CZ[Hj’ (A and (not B)) or C. —WAEN, FEYERT LR ARE RATMA TS,

AMGE T and il or ARG (short-circuit) ST+ Gl B B A BAMWATER, HW45R B
HiAER, Fln, FHFaficEEMEBER, WA and B and ¢ FERENERUITE C o FEE R
P LT AR AR, AT 1 [ I e AR OB S 5 [ 4

ot FIGE S s H AR A AR S G R AR IR AR — (SR O T ARG . Bl

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

>>> non_null

'Trondheim’

THTERL Python 15 C R[], 7EFA NN TR LA B A U (i 1) WF GOB AT = R FEM. Xl T C P
WP EAEFRRA T == NASH T =
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5.8 FIlfIRMEFERERZLE

JP 8 X0 G50 % W] LA AR TR F 5 R AL AR e LA . X R ECBAE ) 5 3 XUBUT - 8 e OB K A AN X
JUE, URPIE AR A R ol U e 5 R A SR I B 2 IS SO0, PARGSRHE, HEIA—
MFIIBHFER . AR BRI TC R A B SO AR A 751, ) s I AT O e . 2R
AP A B R CEREANSE , PRSI ASE  SR— NP8 7 — NIRRTy 51, A
FER PRI N (D) T AF Rk, FIaCB 72 (4 Unicode B (3753 AN FAFHER . T
T — S ) R AP 51 2 8] LU Bl 1

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

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

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

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

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

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

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

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

1)
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CHAPTER O

e

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

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

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

# Fibonacci numbers module

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

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

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

>>> import fibo

45
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FELRIFT R, XA ERIEATE SHE fibo RENMAFK; BHEIEAFIBERY fibo H. {70
AR 1 7)1 2 R A

>>> fibo.fib (1000)

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'

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

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

6.1 AXREBERMESER

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

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

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

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

>>> from fibo import fib, fib2
>>> fib (500)
0112 358 13 21 34 55 89 144 233 377

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

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

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

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

WERBHRA TR Z S A as, WERYE as Z 52 FR0 B340 2 T A B

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

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

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

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

import importlib; importlib.reload(modulename),

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

’python fibo.py <arguments>

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

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

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

$ python fibo.py 50
0112 358 13 21 34

R T AR, IRLEACHS Az ATHY:

>>> import fibo
>>>

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

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

s WEHMAMARE S (BRI E SR SR H ) .

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

o PORT MBI E

ME): FESCRAFS RN SO R G b, BE A AR 1 B SRR BN S S 5 AT R ORI . B,
B HERY FRI BB B BLR AR R A

6.1. AXRERMESELR 47
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TEWIRAL)S , Python RefFnl DA sys . path. W& IELABATIIAR SCT HSROTRAE IR R AT K AL, 78
PREFERR AR . IXERE RN H SR AN, A RS PR A B, BRARA R, B2
iR, BEZEEHS R,

6.1.3 “4miFitny” Python 34

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

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

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

6.2 FRAERER

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

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

>>> sys.ps2

>>> sys.psl = 'C> !

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

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

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

6.3 dir () HE

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

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

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

>>> dir(sys)

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

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

WERBAZHL, dir () FIHARYHIE L4 PR

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

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

il

>>> import builtins

>>> dir (builtins)

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

CFoiaks:)

6.3. dir () EH 49
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(R —H)

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

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

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

64 8

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

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

sound/ Top-level package
__init__ .py Initialize the sound package
formats/ Subpackage for file format conversions
__init__ .py

wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

effects/ Subpackage for sound effects
__init__.py
echo.py
surround.py
reverse.py

filters/ Subpackage for filters
__init__ .py
equalizer.py
vocoder.py
karaoke.py
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23X MR, Python #% sys.path BWH®, ERAUNTHE.

WAEAY __init__.py SCPFARELL Python 5l 5% SRR H s M AE A, SXRERT AR 1 BA7 18 % 44 AR an
string i H AR LR P RORURS )5 TEREIUR R B Ae b A R . fER A BRN LT, __init_ .py
APPARR AR, R AT R R s B a1l AR, BRRAEE SN

BRI T AL S AR, (A

’ import sound.effects.echo

XM T B sound. effects.echo o [HFIHER LA ERNEHA,

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

AT T —Fh 72

’from sound.effects import echo

XM TR echo | FEEHALBA WRIZATE LT AIM, PR RASE AR 77 2B

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

3 —MIB R B AT Y SR AL A

’from sound.effects.echo import echofilter

FIRE, XM TR echo, ERXLMHEKE echofilter () HEW:

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

R, M from package import item M, item AP MAYTE (H70), MATPLREHE X
A FR, e g, ol E . import WA SEIMEAE M AP E LT item; WERBLA . EREER—
ABBFHFRNERE . WEREAFIE, WEIK ImportError .

M, 4fffH import item.subitem.subsubitem KFEEHEIERS, &7 &g —I 2 A —IE 70
MMy e DU e A, EANBE R T e Rl R Bk A

6.4.1 MEHSA *

MH S from sound.effects import * &kAHA7 HAERKNT, MIGFEHXS AT T EHA
RS, BRI FAEE, ER 2T TA. X RETR BB KHIE, A TR gES AR
WEREIER , XFEIER RATER A PR A 2 %

ME— W i ey o i mEE R — MR W E RG], import B MM T HEMWMIE: MR-
_init_ .py RBEX T~ N _all_ WHIFE, BN NERE] from package import *
A% AR S o FERATIZEIRHCA S, VRS T AHeE R A R R 3. e WA
FIMABATE B G * IRV B B, AT DAY E AR ST b5 26 Bldn, XM sound/effects/
__init__.py AIRMEE PATFARHD:

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

XEIHKFE from sound.effects import *YfF A sound WA= fr4 TR,

MERAEEN __all__, from sound.effects import * iEh] R&MA) sound.effects H S ART
AT M ai a4 20 BRI A T sound.effects (WREZITAEMAE __init__.py 4]
WREAES), ARG A E SUPEMAFR. X EHE __init__.py & XIWEMAFR (AR AN 41
). BiRUIEHZ A inport 154 BAME M GHATA T, B2 T AR AT

64. 8 51
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import sound.effects.echo
import sound.effects.surround
from sound.effects import *

EXABIFH, echo fil surround HHUELEIAT from. . . import AN F AL B4 25 F R, oA
BAE XAE sound.effects iU, (XEENT __all_ BHAERK.)

BRI SR B N AE M import  * B UG R E S BeE A AR, (EAE AR AR B AR
AU B o

WicdE, ] from package import specific_submodule BEA LA ! SLks I, RIS AR
T B ok BN A ] 44 FAR B 5 IS @ ) e n 1 o

6.42 FE&%E

ALY 3 R (SRBIT sound f—4F) , ARWT AGE 48X S ARG | H LA AL R i,
MR sound. filters.vocoder FEZAE sound.effects W] echo #ilk, BW A from

sound.effects import echo,

PRIA T PAE A import 157 [1) from module import name JER BN T A X265 AfH HITF A0k $8
AT A X A TR A, B, M surround B, AR DAMEH:

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

HER, MR ARE T YRR S AR T AR BT BRSNS R "_main_ ", PBLHAE
Python I A5 F ARBTG5 35 T

6.4.3 ZANERFHE

IR AMFIREYE, __path__ o BB AR, HAP USRS R AU PR
MSCHF __init_ .py M HSRIGAHR. XAZSE R DMENE; XRS50 TR R B A 5 R A 1 e A 48
o

BIREF AT EMIEE, (e T AP A ik

[Ef#
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A N\ Fnia

A gy n] AR AR s BRI T ALAAR G i U, B0 S AR DABER AT (]« 15 2t
ol AR AN R O 2

71 FEENEHEN

A AIE LB AL E R (E A 5K Rom XIRIE (expression statements) Bl print () K. (55 =75k
A MIEEYIER write () Tk BHERIEE M sys . stdout AGEMM . FRAN EAGET 2% BB
f¥ o s JEE D . )

0 i RS A U S 2 A2 BB D i AZS AR B B (EL. DA 2 MR XAt vy 77 5

o BEMAE XALTF A B F i, ARSI SR =5 S 2 A b4 £ B F . TR,
PRATDATE { 1} “FAFZ 1) 5 R PAG | 728 B 55 ThI {E Y Python 23k,

>>> year = 2016

>>> event = 'Referendum'

>>> f'Results of the

'Results of the 2016 Referendum'

© T str. format () FIATEE S F AN RUPFEEH { 1) RARICE R g AR,
I H AT ABRBEPEAT A A 5 &, ERE TR 2R s e (R 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, ARATDABE PP R O) R M B A 58 T B AR R AR BE, PABIEAR AT DARER AR 1 s o
TFAPHIAUA — LT R AT AT FR IR 2 4 B TE 1R A
ARANTR BEAE I i R AR PR S R R LA R AEA TR, ATDAREI repr () or str () BRECRHLAY
HEAL N AT ER
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str () RBCERTREAREMAERNER, 1M repr () 2 TABMRESRAFR (RS %580
B, WSS HI AT syntaxError) XA AN FRINER, str () FHREIF repr () —FERY
E. REEMEHT BB EAMHFENER, RN FS SO EMFIA 5. BRI R A A
EEEN

— 2L

>>> 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 BERE S~ Template 28, ERUE T —MRHERHON FAFRITE, SR Sx 1 56077
AT ER S EA], ERRE o2 .

7.1.1 B8R ILA (Formatted String Literals)
X FAFRFIE (FERIPN P45 ) RIREFERFREIN L £ Al F HRRIANE W {expression}
RAEFAFER AL Python FRA=X1E.

] PR KU AT T DABRAE R 25T o XA T DASE S P L EL A A T e DUR 7R BIRE pi 48 A B/ NI
M = A

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

FE "t RN REROT AR T BOC B NTAT I . XA IR -

>>> 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

HAB BT AT TAEAS AL Z BB e (. " ar W ascii() , "!s' WMl str (), A "'v' WH

repr():
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>>> animals = 'eels'

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

>>> print (£f'My hovercraft is full of ")
My hovercraft is full of 'eels'.

A RFEREAIIEN S %, WS IS% 157 formatspec.

7.1.2 &R format() FiE
str.format () FYEMIEAREM T Fis:

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

WIS P T (R TE) e NG str. format () FEMIN S . E4ES g%
KR HRL str. format () HYERIXTZAIIE

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

eggs and spam

WRAE str. format () JPEH MM KT S8, WEHSEMA G ENRE.

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

(BN R TSRO MRS

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

WA — DR R F AR, %TMTEILH%% IR 2N IR b F A BRI AN 2 AL 5 AE RORUEA AR X

b X AT DATE S 1T B A s ORI S 485 1 11 Y D IR BER SE AL

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

X AAT DA 1L B 11 FF-5HF table 12 KB S 4% 14

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

RAESNER I vars () S5GHHNIERA N, EXREEE A R A S 7.
B, T ARG RS, AP S BB B B~ 05 A LSS

>>> for x in range (1, 11):
print (' '.format (x, x*x, X*X*x))

(Rt
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(R —H)
111
2 4 8
39 27
4 16 64
5 25 125
6 36 216
7 49 343
8§ 64 512
9 81 729
0 100 1000
KT str. format () HFTFFFRMEAMAI5ERAMRIL, 725 formatstrings .

7.1.3 FahHEILFITS
SR AP AL 9%, Fats

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

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
749 343
8 64 512
9 81 729
10 100 1000

(R Z M — 2@ ] print O 708NN BRRIEHSEIRE M=)

FAFEEXT RN str.rjust () Jy Rl AE 2 M 78 2548 SR 045 7 96 B2 1) 7 B P AP ER - T X 5% . 2640
YR str.1just () fl str.center() . XEFEAS %Aﬁfﬁﬁﬁ BATH R AN )
e, AR AW FERR KK, ENASEB AR, MEREAERR X ERSFEARMSINE, HiXi
ﬁ%%~ﬂﬁ%ﬂ75%%&@%@%ﬂ%%@%(@%1ﬁ%mﬁﬁ AT LAGS I —A ) 84, Bl
x.1ljust (n) [:n] .

WHFSNAT R, str.zfill O, ESERT PN AARETEE. BRI 5.

>>> '12'.zfill (5)

'00012"

>>> '-3.14".z£f1i11(7)
'-003.14"

>>> '3.14159265359"'.z£f111(5)
'3.14159265359"'
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7.1.4 [HMFFBRBXLTEE

s BAERF AT DURPEF AR AR L. BRI S RO — MR sprint £ () KARAIREFATHT, WA
BIAHIBAEL, FFIR A AR A B R R A R Bl

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

T 7E old-string-formatting 7B/ 2 B {5 & .

7.2 EEXHF

open () IR[E|—ANfile object, fxi FMIBMWNNZSE: open (filename, mode).

’>>> f = open('workfile', 'w')

B SRR E XA TR B ASERD T, R — iR SO 7 S 775
mode FIAZ 'r' , FORSCAFRBEEIR, 'w' FRHBEGA (EHERRL 2 PHER) . BF 'ar For
TIPSO LABINN A s AT S ARBE S HEhIMB SRR o+ FORTTIT ST EES o mode B4
e RIEHT; A MEIRERA T

A SCAFZ DA text mode FTITHY, 3K FEWRAE ML B E AP AFHRINS, HB 2 AT E (0 2 i 07 Kb A T 4B o
WERRAEE A hd s, BOAESF AR XK (B open (). 1E mode HIBMIY o' WA binary mode FTIT3C
P AR AP TR GRS T B Y . AR A% T B A & SO S

AESCABEATR U, BOA ST SR T4 AT (Unix _EAY \n, Windows Y \r\n) FHN \n. FE3CA
BT HARE, BOASACH B \n B m - SR AT XARTERE IS 1B ORI SCAS SO R i35
ﬁ??,@%%ﬁ%:#ﬂﬁ%%wJmGﬁmwi#¢%ﬁ%o%*%EE%E&E%%i@NE@%Z
PRI

TEAL BRSO X GES, felf (EH with SCHET . LAY ARG RS SUF S IER P, BRI A2 5] %
TRE . MHM with MR try-finally BRI RS Z:

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

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

WERARBEA B with S, IRAMRZTA £. close () R ML BIRECE (Y I R W
URARBEA A P SO, Python (I35 [ Wi i foe 20 RF B B8O R M VR S P TIT R SO RIS SCPF T
BESPRAFITIPIRAS —BU ] 73 4h— RS2 A F] Y Python SEBLATEA [l BRI EA T 2L .

Wit with IHEAEE R £.close () RMISUMFRIGG, 2l %X SR A 3R

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

AATHRE TR TRHEBOE R AN £ ISR

LPWOCHFNES, WA £.read (size), ELBE—SEHIFHF A FAE (FECABRAT) sy
AR (FE RN ) kI8, size J&—ANATEEIGRES R, 24 size P MBI A THON , FFEOFR ]
AR NS QRSO R/ INE VR PLAS AR P st & BT, SO E R, FHRBORR [ 5 %
ﬁ?4?ﬁ;ﬁiﬁﬁﬁT)ﬁﬂwﬁiﬁ(ﬁiﬁﬂﬁﬁT%mﬁﬂﬂﬁiﬁiﬁ,fm%doﬁﬁﬁ~
TR (1),

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

>>> f.read()

f.readline () MICPFHFEEIR—1T; HATAF (\n) BTETRFREORE, QURSUIEARMRETATS R, WIHESC
PR —ATA W . SR FEIH TS R £.readline () RE—ADESRFE, MFRCLH)K
TXFARRE, MM \n' 2R, PR RS T4

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

BEMNSCAFH BEAT , AR AT DAPERRIE T SO R . IR INFF R, PRdR), FFE AR

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

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

AISRARA AT R TE B T A 1T, VREATPAME A 1ist (£) 8 £.readlines ().
f.write (string) &8 string IINEB AR X, RIS AT -

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

TEB AT G B, FFZSCAR BN AT (ESCARBGEUT ) SE xR (FE HEHBslR)

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

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

18

f.tell () iRI—AEEEL, 25 SCPF QAR SOOI SRR S, o bRl AT IR 0 71y
B, VAR SO BRSO

B AR SO G E, 5 £.seek (offset, whence) . Wit —AZ% SN offset KT EALE:
22 15 whence B E . whence 1) 0 {HF R M OIS, 1 FORMH M4m0 S L E, 2 Fom i e

KEENEHS 1. whence QIRAARENWERIAE R O, RIEE I SCAFHSAE RS 5
>>> f = open('workfile', 'rb+')

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

(Rt
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16

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

5

>>> f.read (1)

b'5!

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

>>> f.read (1)

b'd!’

AESCA ST (ISR T AT P A o BYFTIFRYSCMR) b, HARFRIXE T SO SRR (i seek (O,
2) WRFIMARRZNISL) FH AME—H R offset (E/RAFLEREM £.tell () FURIEIEEZE . HAD offser
{HHR S AR E AT

SO A BN I Y, IR isatty () Fll truncate () , BAMEABIRKAL; A %SO E M52
M HES%

7.2.2 {E[ json REFLHILEIE

FAFH ] MR AL S A SCHEIF S P st ok . B T RES 58, o read () J7 vk L REIR ] 54
B, XBEFRFHRLAE BRI int () WRREL, EREARZIML 1123 AR AR IR B B E 123,
YRR RAF T A 5 RN 7 MR A J O B SR 2, T AT R S A 28155 2%

Python FLVF A0t i JSON (JavaSeript Object Notation) fiFTHCRSCHM S, AL P /R I 5 A
AL LIS 2 RO AT AESISC R 1. 4% 3 son ROPRIERLHETTLUR T Python BCBRERKLEH , I
AL TR TR IO AR serializing . W00 1 ILHBCRFI A deserializing . 1EFF 911k
RURFFSUL LI, o e o] R A PP | S I3 5 ) AR

fiE): JSON =l # BB AU AR 7 T vl sctie. YRR RCAREE, XMH A HARIEER
RS

WERAFA — MR %, ARA] A —AT IR A AU R AR B JSON FAFER R

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

dumps () EREAY 75— AR dump (), BIZRERRIFIN Rext file o L, AR £ 2—"Arext file X}
2, AT AR

’json.dump(x, f)

RSN R, AR £ 2 —MTIFR AL rext file X5

’x = Jjson.load(f)

|

XA L PR SIS R AT DAAR B A0 5, (HJ27E JSON w RS A AT 2R A S B 76 AN 55 J7 . Json
BRI 2 7% 4 5 0F U AR

W%
pickle - H{FHHR

7.2. EB5XH 59
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5JSON A, pickle j2&—Fh SLVFAAE RS Z% Python XF R BEATFFAALRI M. PIIE, B4 Python Firfidy, A
AEM T 5 HAE S M S RS . RO T ERR A LR IR e A TG 2R Ot
(4, WIEFSIAR A A2 A5 AT AR UERY pickle Kb ] PASRATAEREACAD o
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gEExFAGISD

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

8.1

Ak h

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

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

A

SyntaxError: invalid syntax

fEAT R S BUEA R RO 4T, HRRR A CHERT, SR AT BRI B AR A i
SRARRIYALE. b Y token SRR (B 2R BB I Y )« FERBITh, TE print O XAEECPR
M THR, FOAVEERTEA TAES () o IR S Badimt, AR AR B A SCPR fRREA
AW

8.2 fish

Bl A s AR TR BB IERR, (BAESATIy, B TRE G A 3R, TEATIAR I 2 1 B R b
NF S, REAERSEUTEER RIS WA Python 2P HARBIEAT. (Hig, KBHRH
FARSPAEF AL, B & BRI R A R B

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

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

R BB E— AT SRR NP B R TR ARBAG R, REA A RRRAL, T HRB A AR SR
BERAE S — 0 AT E I Ok B RGP R R KR ZeroDivisionError, NameError Al
TypeError. VENRH BTN AT R R AN ERFENAT. XTIaNESEEZIL, HxT
JﬂF"%f‘(B‘J%T*ﬁUMI*ﬁ%ﬁMh (B — A A o AR R R ELE W BRI RAT (AR
KT )

X AT AR B AR S IS L N B A AR R

BRI BT — P40 AR [0 1 T 2 S s A S i TR S Sl B L S A R AR A T A AR [T s 1E
e EAL BIR MARHER A P BT .

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

8.3 EEHISH

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

>>> while True:

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

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

o WRAESAT try TR AR TRE, WBkE AR R R . SRS, AR RIZEAUAN except K
TR R ICES, WAAT except T4, SRIGARSIIET try IHHZ RIS .
o AR A SR except TR R E ISR HANICHC, WIRFHAZ BRI SN coy AT AR $RE]
WEPERRY, MBS RARZFE, JATRHE LI s i ERR I R
—A~ try IERIATREA 24 except T4, PMEEARFFERAIRTF . KL ST DOBRT . ARRT
FALPIAHI A try T s R AL S, TN ARBRIR] — try TR N AL BERE P P S . — A except 1] H[
PARF A St £ RS I oeAL, flin:

. except (RuntimeError, TypeError, NameError):
pass

IR KR S HE M except TAIHINIGZFE —DEEEFE ZERESE, W57 except 1A PSR AAM
(RS R IA BT, - 5 IR A JE Y except T )G EEIEARTEZE) . Blan, NIHAAISFKKITEH B, C, D
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class B (Exception):
pass

class C(B):
pass

class D(C):
pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

TR except THIBAIE (T except BILFIE—A), EXFHTH B, B, B HI5E—AILHCH) except 1
P A .

G except 1A DA IS S8 4%, DARIESERCAT . (Rt et i), PR AR 7 s UAR 2 2 4 o5 T IR 1O A A
B B TATER S E,, RIGEHG KRR (R B )

import sys

try:
f = open('myfile.txt")
s = f.readline ()
i = int(s.strip())
except OSError as err:
print ("OS error: ".format (err))
except ValueError:
print ("Could not convert data to an integer.")
except:
print ("Unexpected error:", sys.exc_info () [0])
raise

try .. except EAJA — R BEN else T &), A FHAAUBCEE T A 1) except FA)JETH . X THE try T4
51 K& S I AT AR RS R AR A . il

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()

il else AL try TREIASMY RIS EL:, oV E#EE 7 RIMIERE try ... except IR
RIGART | Z 575

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

except A A DAERE B A AR E T2 — MR XA RM— N FHELBIIE, ERNSEAFHTE instance.

args Wo RHTHERL, FEEBELT _str__ O, BFHAAEBITHSHEMATIIN args - AT
PATES 2 1 i e B S , H RIS 2 S A g o

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

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

print('y =', y)

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

WERFHEASE, WMENRE R IR RN R E—i s C HEEE) TH.

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

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

>>> try:
this_fails ()

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

Handling run-time error: division by zero

8.4 mii&w

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

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

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

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

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

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

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

An exception flew by!

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

8.5 AFEEXERE

AT LB BB R SRS A BN E TR (4 % Python KW L5 H,, H5F%) . R
HEBESABHM Exception KRz,

A SCRHEE, BN A AR AT HAD S T ASAT AR e, (Halme R ie, w2 ek, X
Ltk SR VFAL BERE 7 R S B PR IOA RAHRA(E B TERIB R RET | A 2 AR S RAEIEN, @ W iR R
BLHRE S S AR, AR R AR B R o e R T2

<

M

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

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

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

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

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

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

VEL FREREE ST AT TR, DRSS T SR B HR TR BB, A X R E L (R, S
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8.6 ENFEIRE

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

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

Goodbye, world!

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

WERAFEAE finally 14), W finally FAPRHER try IBRIGEHRETNEG— UL AT, finally 14)
AE try HRREA T REEREIIT. PN LEINE T 4 55 K AR — 2 ey i o -
o WEARAEPAT tey TR A T 78, ZREATH -1 except FAJHHTRE . QR FHE AR
except T, NWiZRHEAAE finally TRHUTZ ERER T K.
o FHEAWIRETE except B else FAIPUTIAR LA . FFEH, ZFHERHE finally FRPITZ JGHE
Balk.
o WERAEIAT try iBAJHHE S| — break, continue B return 4], W finally FAJRFFEHRAT
break, continue B{ return i&h]Z Bi#EHAT .

* QIR finally THFEE A return A, WEREMERRE finally TAIKEA return iHHHY
RIHE, MR E try AR return AR BIHE.

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

return False

>>> bool_return ()
False

— AN ZRIBI T

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

>>> divide (2, 1)

result is 2.0

executing finally clause
>>> divide (2, 0)
division by =zero!
executing finally clause

(F ks
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>>> 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'

IEARFT BRI, finally FAIFEALMME I R ERSBEIAT. PIADTATERHERITS &K TypeError A&
except TAJMMEE, NIWAFE finally FHIPITIRHEDT %

TELPR R H, £inally AN TREBANBYTR (Blanscrisis M) EWAM, TR E M
(Eikael

8.7 ¥iiE W HIBEIRIE

FBEX G LT AEAR TR A RN EPATRIARHE T B, TR 2 R AR L R R . T AF
BRI, BT SR AT # b b

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

RAHEIEE T, EFEX U HIATRE G, SMSCE—BORERE I R AL FATIPIRES . X AR f] 5
JRIAS rpOR @ R, (DGR Y AR P R B T RS2 A IR . with A SRVFIE SO AR RN R BEAS DA —Fl
B R E AT 1S 2 B R B ) B A O U

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

PATFETERG , BIBEAEALBRAT B S M, SO f IR PP FISCPE—HE, SROEHUE SOH BRI
SR SO P X —
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CHAPTER 9

b

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

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

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

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

9.1 ZIFR

MERAME, AP (FEZAEMIEN) 0T PAGEE S [ — AR5 ZALIHAMEF PR F—F
Python I3 # A S BRARIX — i, TEALPIA TSR EAIA (K5, FAFeR, Judl) mif ALz e. H
i, BIGX RATAER G, Wnglg, FMATR ZROHABIAY, [ Python AR SCAT RE S 7 AR AU 2 o
RKAH A TRFRIEAL, POASIA AR T R BB B, s — DX RAREEE, NS A feid
—AMEE WREREUE R TN SRR R, R R B - XA FE R Pascal HROIREE(E T
AT SR AL LS -
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9.2 Python fERigFids &= (E]

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

IEFRATMA—2E5E ITI6 .

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

fi 44 25 [B) HP ) A4 DR Z IRV AT R 2 B, TSN [l RO REERFER T DAE L —A> maximize pELITA 277 24
TR -~ WL P b AU AT AR B

EREE I, BACATATERAE — A 5 Z IR A FRER R B bt - Billn, fEKK z . real H1, real ZXf
%Z%ﬂﬁﬁﬁoﬁpﬁﬁﬁﬁ,Nﬁﬂ*%%%ﬁ%@?%ﬁﬁ%iE%ﬁﬁmmmmaﬁmmmm*,
modname @XM funcname REH—NEM. TEHTE LT 7EBIH R RIS E 42 )m 4
PRZ B E S A E— N ELUL RIS B AT A R e i 42 25 )

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

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

builtins .)

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

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

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

o TR A E A SR A B

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

o BOMERTERIE (RGIRER) RS NELTR a4 20

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

W, MHEE e R (R SCA) 51 4 H R B R4 R FEREASL, JRERE RS s 525
VE A — B0 v 44 25 18] A iy 44 2510 o S SCRFTE Jey b i 44 25 1) Y P o) — A i 44 25 1)

AR Y R B B 4 T SO 1Y) - A — ISR P 7 SR R ) 4 Jm A gl i i B i
ZESA], TCR R BN A M B2 0 AR o 5 — T3, SRER AR IR R R AT B & 58 M

VIEE A IS B R AT AR LR __dict , EREUN T CHB I G A ST dict RJRMEEA RS
JR#ARR. AR, SR a4 S SBT3 G 2 K1
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- {H, Python IEYERHE “HiiFmisSATRMIT Hr AR, IS TSR (KL,

JRER AL R B 2R WA E T )

Python [ —NEFIRILE ZIAER) - WIRATFAEA LAY global B nonlocal iy - X2 FRAI(AL 2 &
AN EAE R WA SR - VUG E R . MBI 58 del x KM
VRIS T R fir s 2SI PR BN < B0 . SFC b, BT 5 LA A4 FRAER VRS G R f e e

Mo, import THAHIBKEUE LAAERTRE I 40 A o R 4044 7K o

global WA Al KRR E AL BT 2R I BN A E PR B 90 E ; nonlocal ifmEMIfT

AL B AT ANEAE AR I EL 247 g R 9

9.2.1 {EREFEH &= ERB

XA T A5 | AN VR T 2 Bk 25 T8), PAK global Ml nonlocal SUMafifmiAs 4 5E:

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)

AN I i 2 -

After local assignment: test spam

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

HHE ASRE (XE2ERIMNRE) AW scope_test Xif spam FGEE

spam [G85E , T global WRIEH 2B ASBEZ I B 46 &
AW PATE global WHZ BIAE 2 Z HIA spam [H455E

nonlocal W{HS AR scope_test i}

9.2. Python {ERiGF0& & =5(A]
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9.3 MRk
FHIAT SR, =R H RIS L

9.3.1 XENEE

] B SR R AR

class ClassName:
<statement-1>

<statement-N>

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

TESCER, R O R TRR)IE F AR R R EUE L, RV il a), A e A 1 — JA TSR 5 7R
VLA . 12 AT oR JOE SGEH A — A RIE NSRBI, 02Tk A 2058 S B h A 4
- XA AR A Je P o

AP TE N, R AN g ], IR AR R I - T, B fR AR R e 2
TERXASHr A 2502 e FERI, BRECUE g0 21X HLA T sk B0 7

B (NGRAL) IEH BIFRE RS, FROE—A K & XEA bR — M EITESRE Ll ah 4 25 [ N 2
SR ERRS s FRATRTE T — 1 TR R REZFER. B (e ASE L RN RiE
FHSRRF T AR, FER G B i 212858 SCR I I IR A FK (FEX AR Bl ClassName).

9.3.2 sk

KX GFFPFERAE: JRIET AL Bl

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

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

def f(self):
return 'hello world'

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

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

x = MyClass ()

BIERAHT S IR IO ST LS R AL B =

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

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

x = MyClass ()

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

>>> class Complex:

def _ init_ (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

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

9.3.3 SEfINER

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

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

print (x.counter)
del x.counter

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

SR SA SOTE AT H T B 2E . REE X, — AR i 2l Eod 2 nd @ PR 2 e T HSL )
FIRE Y e BBLAEFRATERBIH, =. £ AWM IESIH, B MyClass. £ 2 PREL, 1 x.1 A@h
&, P MyClass.i RNg— %L, ()2 x. £ 5 MyClass. £ HAE—RIF - BN 7ixxd %, g
BRECT 4

9.3.4 FiEMR
S, ARG S H R -

’x.f()

1E MyClass /RfilH, ORHRFEIFZAFE "hello world'. {HZ, SERIEH— AN EI AR x. £ 22—
MNHEXG, E R AR R UG AR A - Bil4n:

9.3. Rk 73



Python Tutorial, £(E 3.8.2

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

FFARSHATH hello world, ELEI4K.

B ANITIEROR B R AR T A7 ARATREC 23R EI IR . £ () WA SEL, B £0 B
BoE SARE T — B8 BABURE T35 YA SEOIA N — DT SR & 80 Python H7E &
G K - RME SR PR AR ..

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

QERARIIR TCYE BRI R E R, IS 24 SEIAH T AT BRI . 24— Se Bl AR B 1 45 |
HF, R RSB R . WS | R A E R — AR m P R o 4, SddTa (F8m)
Er AR B T FIRT G RN R EON G B — AR AT R T R AN XS XA SN TR S . S
fég%ﬁﬁ;&ﬁ%ﬁ,ﬁ%?i%ﬁ%ﬁ%ﬁﬂ%ﬁ@#ﬁ%%%ﬁﬂ%,%ﬁ%ﬁf%%ﬁﬂ%ﬁm
Y 1 B RO 2

9.3.5 XFIXHIEE

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

class Dog:

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

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

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

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

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

>>> d = Dog('Fido')

(Rt

74 Chapter 9. 2




Python Tutorial, £[F) 3.8.2

(R —H)

>>> e = Dog('Buddy")

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

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

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

TEHR BT R %l S8

class Dog:

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

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

>>> d = Dog('Fido")

>>> e = Dog('Buddy')

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

['roll over']

>>> e.tricks

['play dead']

9.4 #M3EILEA

USRI 0 TR P24 BRI 0 BRAE SE AN, T Pk A 4k > e e e S 1)

>>> 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

B IR T AR R AR — R P (“F ram”) Bl e Siivt, JORREM T s Blaiih S 8
KA, Scbr b, 7E Python AT A1 48 VY AEGH il B8t — R &R T A&, (M7Eyn—Jm, i C
VEH 45 1Y Python SCBUIN AT DASE 4 [BCSC BRARTY , FFAEL BN PEHI RIGTTI ;AR R DAEE ) C 'S
Python 4" JER 1. )

i 1 24 VAR o8 R S e - ) i T R e B R AR TR 0 T U e D R BT A i E A
%E%gﬁﬁﬂMﬁ~4iﬂﬁﬁﬁm%mEE%@%E@WTA?Wﬁ%%T%E,Aﬁﬁﬁiﬁ@ﬁ@
98 - PRI, TEILRE T fiy 4 297 W] LA K2 NSRRI RIS .

TETEN RS B RIE (SR ) FFEA R 50, BB IRR L3RI T km et 24
— IR, A STAAEIRIE Rl A RSB L
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TR SRR AN self. XA M2 self X—HFRfE Python Hr 4R AT AR
o HZRERE, ARG E 2 IR AR HiAt Python A2 Bk ish Z Wl ek, M HAR R DAHB—A
R B S RIS 5 AT RE MO T X AR 207

ATA— AR SR P 1Y R R R RS S Bl i ST — IR ¥k BRESOE U SCA AR AN 15 T 285 L2
W R B EOU IR 4 — AR 2 T AR . B

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

class C:
f = f1

def g(self):
return 'hello world'

h =g

AL £, g 1 h A C RAYTI I RBO R R B, MDA ¢ BBk — Hd h 582 [T g
HIBTERE, AR BIR BRI R SR P 3 B R K

JTEAT AL B sel £ SR T IR R TR 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)

D7 T AT - 33 e O ) ) 75 X5 | A Ry A e 5505 PR SR IR 4 JR P P s e £ 5 HLE SR, (2
IR SR E AR . ) BARTATRA A7 SE 0 B A 3k b U /A IR, (B4R s A
WEZ AT BN 280011, SR &R 00 eR BCRIASE e a] DA TA I, A H o R S e 5
Rt WA, WRINENEA SRRV E N E ), HE R — 3 RO & B 5 IR/ 2
ST B SRAR G Pl

FAMEE XS, FILEA £ (Wkch £2), HFEHN object.__class__ .

9.5 4%

MR, WRA SRR, TESRERCMESC <987, IRAZEE SCATRIR AT Bis:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

K BaseClassName W & T4 & IR SRR S .t Ave AT Rk AU B 2640 Bk i
TEMALE . ARG, B0, 2ESEE AR — MR g
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class DerivedClassName (modname.BaseClassName) :

IRAZEE S AATI AR 5 2 ] . MM TEZEXT R, B POC E. U5 ERFRU T R 5 1 angk
TORABIEAER AT, RGP I T AR . WIS G R B AN, T BRI
B -

IRAE RIS B A (BT Frk 2 Ab: DerivedClassName () SQIBHZZEMN—DH LGl ks RHEAT
ﬁiﬁiﬁ}; RN R, WA DR R YOREE S ) T AR, WA T AR B S N 5 |
HRARL
IRA R RE S B HIL RN vk . RN YETER H [R]— X G2 iR LAt YR S A R R A R, I8 ] — S e
XI5 — R s A R B S TR R . (4 C++ F2)7 BWHR/R . Python Hirg 1)
DTSR AR virtual Jrik.)
TEYRAE Z T i) EE 3 YR S B T e AR R I IR R B bR e [R) &4 ) 2R YA . A o AT DA TR B B T
HEZ ¥ BlEJH BaseClassName.methodname (self, arguments) . GHXNE gkt 24
M. GHEEACY MK ATFES RfE R DA BaseClassName {44 FRgli bl B 7 nl i it =K )
Python 7 /™ PN B bR BT 4 H T AR AL -

e {fiff] isinstance () FREE—EFIHK2EHL: isinstance (obj, int) {U&FE obj.__class_

A int BHEANIRAE H int BZEER True,

o ffiff]l issubclass () KKERAYKFER: issubclass (bool, int) 25 True, A Hbool &2 int
T2, HiZ, issubclass (float, int) N False, [HN float g int BT,

9.5.1 S EHK
Python th3Zff—FhZ HAK . A 2 AHRIZEE SGE AT Brs:

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

<statement-N>

X 2ROV RUE, TERBRAITEOLT , VR AR BT AR B R B R L L E . WAEEAR,
M BER G PR E SN A RAE R — DR REPIR . HIk, WRE—/EIEAE DerivedClassName HIRH
B, W27 Basel HERE, KI5 (BHH) 2 Basel MHEETEER, WRTDBEARKT], FF] Base2
R, KIS,

B UL AN TS e — 2 O IR IUY  Sh AU DA SRR super () BPRMEITET 3oy s 26 5
fth 22 AR IANE 5 AR SR, B AR BUTE Y super R BEIEK

AR T 2 B, FENITE 2 BRI AR R B — NECEZ IR (Rl —AN 403k
AT 2 A BRI Z TR o BN, A EEE YRR H object, HIMAT( 2 B4R 11 DLER SR AL
T4 LR ST AE ) object . A TGRSO B —IRPA L, ZhiSHe — ek oy 2R
RGP, BN RZARNT, REHAENCE—K, H BRI (RI—A2EnTRA
BT A M AR A E ) o BIME 2, XL T HAA 2 R T 58 BT i A 3
HETRE. TTREE LT, 3525 H hitps://www.python.org/download/releases/2.3/mro/ .
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9.6 HR/EE

IRFR R —AXF G ARG “FAA™ SLBIAERAE Python HIFALFAE. {Hig, KZ %L Python fURHRIELYH
RFE—ALYE: A A N RIS B _spam) MiZPE4 1 AP AR AT it E2R%. Jrik
SRR ) o XN B — S BEAY, n] AN 2l BN PARAE

I TAEAEXT TR 5 B A 5 (BTN 54 Pk 5 128 B LA FRAI S ), PRLLAAAE XS IR
MR BRSE, Foh BAREE o AEMTEAN __spam BARIRF (ZAIFAMAEIZ FRIL, 2L2—DEHT
RZk) WSCARERRT N _classname__spam, i classname NERBR T HIZ N RIKHLRIEA R, X
MECE A BRI AIA S, R BB BEISE LAl & 4T

AR EA BT AL T REHITIRMABIAEN T A . fl:

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

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

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

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

b 7R B BP i fE MappingSubclass 5| A T —~ __update #R IR AFRIRE 0L T HOR & B,
N E £ £ Mapping 2 1 9 # 04 _Mapping__update [fif f£ MappingSubclass 2 g B it
_MappingSubclass__update,

TR, SN TN TR =AM 2 5 ) sl 8 MOl RA A 1 AS BT AR T BEIY « X FEAFIE
THOLFERSRAR, e+ .

HHREL#S exec () B eval () BIRIEA SR KGR A MAME LRI XKLIT global BN
RO, R R RSCR A R T R B 280 A i i A0S . [AIAEA FR 3% F T getattr (), setattr () Al
delattr (), PARXIT __dict__ EIESIH.

9.7 Z:IiistEA

A TFEA I IAUT Pascal f “record” = C 1 “struct” XFERIEEIAL, R —LE 44 Bn R AP E—iE .
AP OLIE A g L — s

class Employee:
pass

john = Employee() # Create an empty employee record

# Fill the fields of the record
john.name = 'John Doe'

(T IUakss)
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(R —H)

john.dept = 'computer lab'
john.salary = 1000

— B TR E G A S AU ) Python AURSTEAE n] AR A— MU T Bl 2 A I ik i A B AL
AR ST SRR SO A LBl Y eR B, AR TT PARE SNl read () Al readline ()
THENTFAFERGATHRIBEAR IS, AN SR A

KHTTEMNRUEA @M m.__self  FURWA m () IHARSEBIXIS, I m.__func_ %I LB
I F) R SOU R o

9.8 ENIE

FIHACALL, STREC AR RZ RS R AT A for 1H4):

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

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

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

for char in "123":
print (char)

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

AU ) ARSI TSR SO AR A AR I (15 Python BUA— A58 —IWHEIR . fE#E)S, for
B STERMSNR LA iter O o ZBRBCEREI—NESLT __next__ () HEMERIENE, WHERZ
—PiRAES TR, YIUEMARE, _next_ () $5| & StopIteration FH KM I for TEIR.
HRAT DA next () WEBEECETER __next_ () 8 XABITFER T EHEETR:

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

<iterator object at 0x00A1DB50>

>>> next (it)

lal

>>> next (it)

lbl

>>> next (it)

e

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

F i BRSPS, AR INERI TR ES 7. & _iter_ () H¥EKiRE—
AW __next__ () HEMME., WRBXEELT __next_ (), W __iter () A[PARIBAHIIR ] self:

class Reverse:
"""Tterator for looping over a sequence backwards."""
def _ init_ (self, data):
self.data = data
self.index = len (data)

(Rt
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(R —H)

def _ iter_ (self):
return self

def = next_ (self):
if self.index == 0:
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 o BN TRE=

9.9 4 pizE

Generator 52— TAIEERERM IR TR . BN SERUARER REL, (H2 A1 2R
S yield i), YO EMER next O B, ESM EREIFERE AT (BELictE BRIITE
RYRF A B o S QT 7 2 ML JE A Bt (0 s 0

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

AT DA A2 e R 5 A A TR RE TT DA B — 7 T iR i B 2R AR e e se il (A B I B YA T B,
HAHESHZIEE _ iter () 1 _next_ () k.

T A KRR T SRR A B AP PIRS STERR R 2 8] 5 S ARAF o X% R B L ] self.index
Ml self.data X FSLFIAS F ) X 5 98 5 H I A

4T 2 A sh B AR TIRES, Y4 s & 4hmt, B4 HBh5] & StopIteration, XERRH:4YE
HE—E, HEEERISES RS E R RS .
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9.10 A FTiER

L] F R AR AR AT DA RIS ORISR, BT BRI e o, R AN2 NSRS AR 365 X
PR AP TR IR 5L B = R BB B R O o AR il s R b 5 B 0 A il B S B (HOA
R, A AR 51 Bt X B R 548 AT -

Bian:

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

285

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

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

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

260

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

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

>>> data = 'golf'

>>> list (data[i] for i in range(len(data)-1, -1, -1))
[lfl’ lll’ 'O', lql]

[EIfg
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cHAPTER 10

Python 1Z 4 & =X, L EE

101 fERZHHE

os BALFRHL 7 B SRS R B Ay R 2

>>> import os

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

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

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

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

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

>>> import shutil

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

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

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

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

10.3 &< 58

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

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

argparse BIBRFEHIL T M IRMHLHOR BB A S4T S8 AT AR SR E B A S0E4 , T
RN IATEL

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)

WMAEIE T python top.py —-lines=5 alpha.txt beta.txt fEMITIBFTH, ZWASK args.
lines XN 5 H¥f args.filenames &} ['alpha.txt', 'beta.txt'],

104 #EREHEHNETEEENEL

sys B A stdin, stdout, F stderr 22558, BIfliE; stdout ¥y B ), 18 stderr W] B 522N 4

2 2

reatlUEL o

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

FAEEIA R E R TR A sys.exit (),
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10.5 FERRALH

re BEHFLHLIEBIFRA (regular expression) i i i 7 H B FE . 22 B PRIEVAE R HL 38 DA R BRAFIRE ,  IERLROR
A2 R AR iR A RE T R

>>> 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'

WA TR R TR A, PRI DA BT (RS, A AR B TR LR Y

>>> 'tea for too'.replace('too', 'two')
'tea for two'

10.6 Ey=24HRH

math B AL T C b2 i A B O iy e oK

>>> import math

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

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

random FEAIER AL T REMEIRM TH.

>>> import random

>>> random.choice (['apple', 'pear', 'banana'])

'apple'

>>> random.sample (range (100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range (6)

4

statistics BUAHIRML TRBE R RIFH A SR (A5, e, SEREESE) w6k,

>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean (data)

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

Scipy BLZE <https:/scipy.org> A 712 WUE FTEAH B R4 .
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10.7 #HEEEH

Python WA 71 2 A7 BUAR % DA B Sl PRAB IS 7 5« B FE B A W 481 745 urllib. request AL A PAREATHEIN
BUEEIA K smtplib 0] DA AR HE ¢, -

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

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

>>> import smtplib

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

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

Beware the Ides of March.

n n)

>>> server.quit ()

(SR RG] rh 75 BEAE A g A T — R 3 ) A )

10.8 H HA B BF ]

datetime B HA FFLBEPL AT H DAL, (E R RAEEREARAT . AR SOIR TSRS R S 0, T
ORI B2 A ORI i S A S RS S AR A . AL AR A S0 e (F S

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

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

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

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

>>> age = now - birthday

>>> age.days

14368
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10.9 FH[EH

LI R A VA S I i AR B SR . 4 21ib, gzip, bz2, lzma, zipfile R tarfile.

>>> import zlib
>>> s = b'witch which has which witches wrist watch'
>>> len(s)

41

>>> t = zlib.compress(s)
>>> len(t)

37

>>> zlib.decompress (t)

b'witch which has which witches wrist watch'
>>> zlib.crc32(s)

226805979

10.10 )&EI:EL

A28 Python i F 2 ARAEL 1 g ) (T S LY AN [) BE A R 8RB 22 (). Python SR ALFFAL T2 AE2ZE MY T A,

%‘;WJﬂiliﬁ}\TﬁE@nﬁ%Hﬁ tuple FYFT AR I SR A )5 | BB S A 2. timedt BEAH AT DA b R R
RRERY I

>>> from timeit import Timer

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

0.54962537085770791

AR timeit FALIRALEEAMAKE, profile HAPAK pstats AL T —SbrE A Y A AR A
([EIpa 4 B AL 4] (Critical Section) B4 T.EL.

10.11 REEE

TR R A RT ) — {16 35 R 0 0 300 (1 i R 0t DA R A 8 e A v A B B 1 2

doctest BUAHIRML T — A TH., il HEMR AR A P EHR I SCPFF AR BT . R0 I 4[] i 1y
AFE B AR ST RS R RSO R T ERR T, e Bl 7S, SURF doctest MEBLAT EEAR
I 5 R R R B S —

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 MG doctest BMALEMA S, (R EHRML T 728 A MR H T AR SRR AR ZE M .
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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 F4EHEE

“batteries included” J2& Python g5, & (YU IR 2 1] A8 e B ¢l B3 B E R ) TR . ol an:
* {fifi] xmlrpc.client fl xmlrpc.server AT Bl HAE S EERS . MHRTHATELT
AR R RN B A2 4 XML (145 B Al Al 1L 122325 10 44 1 R B

o PR email B HAAY T MIME F1H At RFC 2822 AH B & 7B CHRUE R0 S0 MHEDR Hofth 28 T
B smtplib fil poplib i SLEEHK HACHR A B BGAIUR, , B B 5u A TR S e it il W S A A )
MR AOATHE (CL I PRAESE ) AT B A B Rl 2 0 0 R G ELASTSE 1

« B Json BHEAL ISON ERHFMTEIR M 2B 2. cov TR R BRI B4 s 50 LA 9% 40 W E 1
LR, XEIREREEE T . xml.etree.ElementTree , xml.dom B xml.sax E{}HI
SO XML Jife. SRBUTH, ELeRTIRIE R (L T Python g AR 2B At T B Y 2ok A2 ().

* sqllite3 BfFHEEIWE SQLite ERHHA AR, FME— 8 — Uiy EoRHE ] AU B Sl 6 25 il
AEERMERY SQL FHIE -

o HEME SR BB gettext, locale, fil codecs &£,
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cHAPTER 11

REEE T —F ZERSY

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

11.1 Lt

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

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

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

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

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

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

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

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))

(Rt
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(R —H)

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

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

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

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

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

'1,234,567"

>>> locale.format_string (" ", (conv['currency_symbol'],

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

11.2 iR

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

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

>>> from string import Template

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

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

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

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

>>> t.substitute (d)

Traceback (most recent call last):

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

Template Fy T-2KFT DA [ 52 SR IAT. I, DA FJR SR SE e R 44T, SRJT T B 40 SR
WL IR SRR AR A (4

>>> import time, os.path

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

CFITgkED)

90 Chapter 11. fREERENM—F 89




Python Tutorial, £[F) 3.8.2

HEH L5

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

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

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

print (' —> '.format (filename, newname))

img_1074.jpg —-> Ashley_0.7Jpg
img_1076.jpg ——> Ashley_1.7pg
img_1077.jpg ——-> Ashley_2.7pg

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

11.3 A Z#HIHEIC RGN

struct BT pack () flunpack () &L, HTARPAE KR —HEHlEem . Ml Ron 7
TEAMH zipfile BURAYREOLS , AT GERIE P —A> ZIP SCPFR A Sk R Pack QRS "B A1 "1 4351
PEEP P T A58 A "< R EANTZ P E RSB/ N B 75

import struct

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

start = 0

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

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

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

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

114 2%

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

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

import threading, zipfile

(Rt
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HEH L5
class AsyncZip (threading.Thread) :
def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile

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

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

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

ZAREN R LG, MR 2SR A 2 i A TR . S, threading FBLfE
LT AT RAEGE, WAL, F0E. KR RNESE.

ST BARFGRA, (RN BT SR AN N] DA 30— 2exfE DA B . Rk, SEBRZ AT 55 PMERT &
P55 R BRI A T R AR P 2] — DA p . RS queue BB i ZRARALR R H HABLAR K .
AR Queve XTGIHTARRRIEFMMNA, EHTdor, HhEE, Wi,

11.5 BE

logging HIERIEHLDIAEFF & H ARG HEICR AL . ERFPIRHEILT, HEHEM LD T sys.

stderr

import logging
logging.debug ('Debugging information')
logging.info('Informational message')

logging.warning ('Warning:config file not found', 'server.conf')
logging.error ('Error occurred')

logging.critical ('Critical error —-- shutting down')

X EDA T i

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

BRINTE LR, informational 71 debugging i S Bl i i & A ik BURRMERT R Ho At 1 BT AL 45K 6
R R, B, BT ECHTTP 55 g, Bn0ad dEas ol ARSI S0 S P A [ i iy 07 5

DEBUG, INFO, WARNING, ERROR, Hl CRITICAL,
H RG] PAE 3 Python L, AT AR FRECAE SOz, DAGE B 2 S H 70k o7 ek b R T .
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11.6 585|H

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

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

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

>>> a

= A(10) # create a reference

>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference
>>> d['primary'] # fetch the object if it is still alive
10
>>> del a # remove the one reference
>>> gc.collect () # run garbage collection right away
0
>>> d['primary'] # entry was automatically removed
Traceback (most recent call last):

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

d['primary'] # entry was automatically removed

File "C:/python38/lib/weakref.py", line 46, in __getitem_
o = self.datalkey] ()
KeyError: 'primary'

1.7 AFREIIRNIA

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

>>> from array import array

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

26932

>>> al[l:3]

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

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

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

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

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

TER RSN RLBASL , P PRt T HAR TR, Bl bisect BIBRAA M THRAEHET IR R4

>>> import bisect

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

>>> scores

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

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

>>> from heapg import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 +#{lFRIEH

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

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

. PRI,

o A DY LA AT R A B A R

o BESARUNEISL, B

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

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

>>> from decimal import *

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

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

0.73

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

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

>>> 1.00 % 0.10

0.09999999999999995

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

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

False

decimal MEHRFLHL TR BT 2 R R

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

i RiEREd

12.1 &4y

Python [ I A2 Uit & JH B TEBRE R B A B (RIS A . P R A R 0% 6 5 S (1R o A 1) e B
PRI (V3 M0 3 o] RE R S L MR IR SR b B 1E B2 3 11 R PR R AR A o SRR A A ) 1 P 438
%o

MR K] 82048 —42 Python it i AT & T A B REXY 20K . QSRR A /52— R45E i AAlL
mlOWﬁf%% e R B 5% 2.0 L, RENE R T RN 4 1.0 502 2.0 F @ {E58, PABURIE
= N E O

B ERAE WIS (virwal environment) |, 82— ER A, [FHE &G TS RAK
Python, PAN— RSB L.

AT R P R X RT A P ] A E BB . DARIDA P gl o) 7, eI A EEHEAE A CvE
BERE, EIH @460 1O R, SRimi e IRt B T A 75 Sh—M 2.0 Oy EERds . 22 MRt B 5
SRR R P THE] 3.0 i, BEA e R RN A rEE.

12.2 B FRBR

e S A PR EME B AL venv. venv Sl & 24 ARREEIRUAS I BOHT A Python. ZL2 4RI
R B AF A Python, KA PAIZ# python3 {414 B & o2 (L B AR Python.

TR L [EHRE BRI Re e, FEARE) e BN BB (¥ R 2 4%, 7E seript "PAT venv B4 [E] HA45 & Bk
A path:

python3 -m venv tutorial-env

MR tutorial-env NEFEWEE, BEES tutorial-env Eklsk, [ H W E7E L &7 —{f4 Python
FAEREIA MR R . DASOR RS2 IR A R A ke

@M%ﬁ%ﬁm@%&ﬁ%an'ﬁ?%bL%%éﬁE%T%%%ﬁ*%h%ﬁ M3 5 75 2%
e HSREEFTROMBRE I — R AR B BERT 1 SR TR SR . env BREEACE E SOCHF R AR P5E
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— FARESE T —HEER S, AR ] PAEIE)fih
1E Windows Z&&tH, fff:

’tutorialfenv\Scripts\activate.bat

7£ Unix 8% MacOS Z# %%, {#1H:

’source tutorial-env/bin/activate

(38 Be B =U A 8 Y bash shell. WA AR 2 A esh (34 £ish shell, JEE I H#H K activate.csh il
activate.fish [FI7A,)

(EV ) (EVARE 2455 € oA 5 R 1 shell $2 70 e AR AR IE LA i (E B, (B LA BSOS AR AE AT python
FRIRFAE T AT 2552 1) Python A%, 1 An[E:

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

[''", '"/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/lib/python3.5/site-packages']
>>>

123 H pip EBEHF

PRAT DAGE I — (8 n i pip ARG . THRCRIB R E 1. pip FE & 1€ Python Package Index <https:
/lpypi.org> LR, YRAT AR VR [EEE 2 FIE Python Package Index, Si/2fiH] pip MIFRE#RIkE:

(tutorial-env) $ pip search astronomy

skyfield - Elegant astronomy for Python

gary — Galactic astronomy and gravitational dynamics.

novas — The United States Naval Observatory NOVAS astronomy library
astroobs - Provides astronomy ephemeris to plan telescope observations
PyAstronomy — A collection of astronomy related tools for Python.

pip AW 17454 “search”, “install”, “uninstall”, “freeze” %:%%, (i8] DA installing-index [E1HH 2 5 H)L
5 pip MISEHESCHHEIRT. )

VRAT DA 4 5 B (F 4 T AR L B RO A B

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

PRt n] PASZE AR RS 44 R 2 AR == RIS A R o 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

(Rt
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Installing collected packages: requests
Successfully installed requests-2.6.0

FORIREHATIIR S, pip GRIERMA CALHGH, RRAEHAM. ARnl AR HEARTR r A S I 2
BRZA, B2 ARAT pip install ——upgrade AUEEMETHR B I RA -

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

pip uninstall R[22 M EV4 T AEEBEREE h R IR .
pip show A ABH /R —fRIFE & 150 &l

(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 GHUREEFREE FITA B QAR BN

(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 M PAEE—#MHC LKW EME R, (HR2ELMH pip install W AR, —M
L B2 B AU requirements. txt RS

(tutorial-env
(tutorial-env

pip freeze > requirements.txt
cat requirements.txt

$
$

requirements.txt A AR R A S, (B AAEERE S EAREA—350. #H&ETPAER install
- TAEH BN

(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))

(CFgksn)
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(R —H)

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

Installing collected packages: novas, numpy, requests
Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip A ELIEE. FTPAZ % installing-index [EJWIE S 52N pip 2H G BRES T HEAHEH
AH B2 ] PAYE Python Package Index bR DABUISATER, T DA% distributing-index [FJHA .
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cHAPTER 13

REA I REE L) 7

(ET##

AR T] REIEEI A6 ] Python (1Y BILER— (e R% Al 4 ¥ B4 ) Python ACREITE B 2 4 37 v BT g iy

. Rz M EI S T 2 e ?
AHE 2 Python SR —AB4Y .m0y OISR ET B At SO (L

* library-index:

PRz ESE G T, et e (HERR) 252K 8, w2 s o o EI R 50
Ao FFMENY Python B4 THUA & (0 & K 2 M INARAS . A US4 nl DAGEHK Unix (546 . il HTTP 504
R, EAERLE. TSI, e CGLAE. AR, MarZ HAbEs . EEwAmEs%
FE AT AGAR 1 fif AT VR LEAA T DA -

« installing-index: [FHH B figfee 2] 22 & ot Python {3 FF 25 T 4 5 AOARCAH
« reference-index: Python #EvA A SRR FEMEINA . &0 O ER R AR GA Lz 1y, (EE— G5

By e ha 2 AR A -

T4 Python [{ &5 :

* https://www.python.org: Python [#) =24 . BALS MG, SCAFASGHAS 2 Python AH B WAE E . 44

shEIE A E S B A A, U2 BN, HA DA RO A S SR A (LT & L EAE R e, A
A L A U 2 MR (B R I g 7 5«

https://docs.python.org: id 55 B Python f{) 344,

https://pypi.org: The Python Package Index, PAF[ti#HEFR A Cheese Shop', 20 %% - [ i Python
PR Go YARETFIG LA, AR7T DATE AL A T30 DAE HoAt N BEHR BB

https://code.activestate.com/recipes/langs/python/: Python Cookbook & —ff#H % KR BERI G4, K
FRIRAE DA S A F R TEIAR o — S - e B AR () B R U i S 7 — 4R 44 [E] Python Cookbook (O Reilly &
Associates, ISBN 0-596-00797-3.) fjsgE s,

http://www.pyvideo.org € 5f & B 35 AL 5 e [E]Irlf 42 5 Python AH B A 52 F i o

https://scipy.org: The Scientific Python 352 & — i £ 7% I Jf& oy 2 P57 S S BB VRO S, DA ST e A
PSR EAZERE). JEEM RS R E. SE s — RN BT,

“Cheese Shop” J& Monty Python [fj—ANE 1 — (B SR EN— K YIRS, (HICiA SR iiRs , 15 AARuLIEA 1% .
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7% Python AH B i1 5 ] B B RE I H, AT DASRIE BB BIREAL comp. lang. python, B E %2 python-
list@python.org FYTZFiE B (mailing list) o 7 B HHEAEL T80 2 V5 2 I PO T80, AT JLL SR U 30 HG o F) T 4115 1 B
WAy . R RO BV, A (IR M. Ak IR ORAL, BAR
TEAEAE https://mail.python.org/pipermail/

TESRAGZ BT, el R e R (Wil FAQ) (i HEl. FAQ & [ml& i BUR £ ki i 1
R, AR 2 M 5 A A A AR ED ) L) s

&iE
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cHAPTER 14

X EXmIEMMmIEH L

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

14.1 Tab #p&F4IEHE

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

14.2 BRAR A REXNERSR

Python e 5 BRI EL, IR T — K8 ToiBRE, A LEm R INRE: R BT i RS AT
I HE (AT AR I HE R R AR BT S ) , B . Ab WL T A RS Ao 3. A
LEkE (BRREW) 5, 515 AR5 2 H TR

— AT ISR R A H AR )2 [Python, BOAAFTE T A —BUR], BHA tab kb4, HREXIRAEST
LESRAEEIIRE . BN AR E BIHAR AN AN R e 55— DRI R 3 2 < SRR 2 bpython.
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cHAPTER 15

FRISUER - [ERE SRR

TERTAMAERE T, I B OE S A NIFOR . BIINE, FE g hr/ N

’0.125

Al g AE) 1/10 + 2/100 + 5/1000, [RIEEAYET, i/ Ng:

’0.00I

A E) 072 + 074 + 1/8. S WHE/INECH AR R B B0, 1 PRE— B IE AR RIFE R I DA TR0, AR5 DAtk
PR

ASEMR, KE MO MERERE A 0 MEGRIR . —IRAETRI, S AR i i 7 B e B
FEAERT R b ) e N B BOR

FEEOL T, B P A S W . ASM B 1/3 [V, T DA HU (o )it (o N

’0.3 ‘

o, AR

’0.33 ‘

e S bpUR S

’0.333

R, AR 2 DA MR NE, AR RSP RAR IR FOR 173, (BRI BEBOIGHOR 1E b2
a~ 1/3,

[IRRRYTERE, AN RIS A A AR e /N, e /N 0.1 FREETA R 3 i/ NEOR i 3% . A
THEC/NE, 1710 g R AER N

0.0001100110011001100110011001100110011001100110011...
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NSRRI R O3, SO a2 OME . B R B, REUEEE I 375y Bl
eIy, ﬁqjéa\%ﬁé%%ﬁ&iumﬁﬁﬁnﬂﬂ 53 fEficoR, R CERA e . £ /10 fFrp,
M5 #4(E) 3602879701896397 / 2 ** 55, M@K R T, HRSEES MR 1/10 fEIE#K
1H.

HUR BESURI07750, REMHE EEG S B2 LM . Python W& B — M+ AL MIfE, HITM
TR R R T B O AL UE R A ME . FERZ BRI R T, W2 Python B & E I 52480 1
HEALHE, HIOR AR AR R 0.1 i i Ona e, e EURE:

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

i8N A R 2, BTA Python i (B BRFFAE nT AR Z M IR, HBUR & AR RUHE:

>>> 1 / 10
0.1

—E SO, MESR B R BT ARG HERY 110, (HELIE ARSI REFR I i Ry o, B
TS Y

AR, ARFZARE O, MR — @ m A /e flimE: #5010 Fo.
10000000000000001 H 0.1000000000000000055511151231257827021181583404541015625,

#h 3602879701896397 / 2 ** 55 Y. NS = (8 Bt R IR — T UM, A fo— i (EL 56 T
PARERR, [AREERER eval (repr(x)) == x.

&5 |, Python (42787 JC (prompt) BLEIE ) repr () K€ 548 FREIA A 17 ARG 0.
10000000000000001, 4 Python 3.1 fiZBA%A, Python (FEXAMAYFRSL L) AT DASESRI: op A 40 1 B (EI i 82
HWHRE 0.1,

HE, B ﬁuﬁcgﬁﬁiﬁ%@?%ﬁm%ﬁ [EIR 2 Python [A§3% (bug), SR m‘“ﬁiﬁﬁ%ﬂ’]ig HEHR
ﬁnnmiggﬁm?ﬁ@%ﬁpﬁ Gt &R B R BRI S BT (EAR ISR RE S Tﬂﬁfil 4
B t

[ELRSEEPRER M, AT REAR A 5 R A% 54 (string formatting) (1A= BR 7 A 28007

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"'

>>> format (math.pi, '.2f") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W MHMREEMSE, EREERLD, BN —BL5E: REA EAE & A IR BE TR 7 89
18-

BEELEREGEIE T L8, S (E, 0.1 AREIER 1/10, {E=A8 0.1 (KEA N, A EELE
FEER 0.3:

>> .1 + .1 4+ .1 == .3
False

[F] IR 0.1 NEEFFEEHATRGERY 1710, 3274 0.3 REEFF B HIDRMERY 3/10, FSeH round () MAEAE
AEHED:

>>> round (.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)
False
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HESR T AN G E A M RORS HERE, (A round O BRI A SRR AG BT R B, At —2¢, Ak§Hg
AR (B A58 15 T AL L

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

TR E AR R B R RO B, SRR T [0.1] RUREL. dn2RAR
THA R RS H e BAHIE, TTPAZ% The Perils of Floating Point (7#Hi¥ER)

IEWI R SCERER S TS, RIS TR R AR (HR AT T HOF S BN A Python 1% 451z
B R SR T s S R T S, e R 2 Bl AR S AR B 2453 B AR 29 /E M 1
ABEASRAL PR, XX R EEUTL S R AN E 208, (BARISEFR SR eI AEHERIEAR ,, HAWRE s AR
RES SECHRIS ARTIR.

BRI S B DU SEA7AE , (EX T R HOE T s E MR R UL, VR TR R i 4 R &5 R B A H
PRIFEE ) PERIBE DTS BRI R 45 . st () WFEE LW, XTEREER T S E formatstrings
str.format () HIEMPAEXRAST.

5 EAE A T B R R 5, W decimal ARH, ZAHSEIL TS A v Y AR EE Y.
JiEN £ ot il =

F—FMIEXPAERZE N fractions BIHURHESZRE, ARSI T AT H BB BEAZE (L nT AR
FRg 13 ZRERBE) «

WA T B E I ERE R, RV %E— FEEZH Python 2 NumPy DA K i SciPy 5l H i ik 2 H
CHCFEMFEIEE AL, Z 0 <https:/scipy.org>.

Python 2 {It 746 T H | B PATEARERY #8258 — N7 S EORS iREL) ADEs O R3S B . B0 £1oat .
as_integer_ratio () HYESIFFSEER N— 0%

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

e — MR BI LR, &R AR R Te it B s

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JERVAT/NHER] (DA 16 Sy 88) RIFTRPFSEL, FIFERELS th ARAEAEAR A VTS L RS A (L

>>> x.hex ()
'0x1.921£f9f01b866ep+1"

RO B A 7/ T 7R T B AR 1 e T (L

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

BT X R E R, EEHTFERARRA (CF&TE5) 1) Python BAEUE, AN CHEAHFEAE M
HAIES (40 Java Fl C99) A k.

H—MAE AW THE math. fsum () KL, EA BT RKAER TG ER L. BSESUE S mE it
HR R EE BRI o XA DAMRIFHLAR R MRS B B, T34 R A ST R B RE R 45 3 B A %
R

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

False

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

A/NRAEANERE0.17 A5 1, FFULIIART] AZERESE A0 B2 DA TR Bl AT (B AT 2 A K
TR R AR

RO R (TR RZH) T NICEIE AR (DA 2 RO iR g
FEHURORE R, BCHE M4 Python (8% Perl, C. C++. Java. Fortran LR ¥F & ILBIE ) ZMAL LRI
e O BRI B A D

WA ASIEAE? 1/10 Je Toyk ] — bR/ MBS R n 9. F AT (2000 4F 11 ) JLP-BrAy 1] IEEE-754 7 502
SFRRHERILE AR LT BTl RGEF-B#8 2 Python 7 ;U 8L IEEE-754  “XURSREIRIL™ . 754 XK B2 S A
5 53 AIAEEE, PULAER A, VISR 0.1 Hefl g A J72%*N TR X P RERm R e il 4, o T ok
T 53 AR B

’1 /10 ~= J / (2%*N) ‘
BHH
’J “= 2%*N / 10 ‘

HHMT JISUA4 53 67 (B >= 2+%*52 {H < 2%*53), N BffE(E N 56:

>>> 2%*52 <= 2%*56 // 10 < 2**53
True

WtEYl, 56 EME—H) N (HREL J 1814 53 . XAE J By fefE nT Bl e 280 8 AR TY:

>>> g, r = divmod (2**56, 10)
>>> r
6

MR R0E S 10 BY—2, el M Tl Py 5 A RAS:

>>> g+l
7205759403792794

SRKETE 754 BURSET 1710 WA UE R

’7205759403792794 / 2 ** 56 ‘

TR BRI DA £ SR NECK:

’3602879701896397 / 2 ** 55 ‘

BB TR T 1 B A, XSRS FBSRT 17105 QRFA A ) B A, WETE2 /N T 1710,
EFAC U EERA L2 #4489 1/10!

W T EKIEARS “FH” 1/10: LA DIREE F A e/ N, B TR B R B fd: 754 XU EE LD
{H:

>>> 0.1 * 2 ** 55
3602879701896397.0

WRFA IR/ NEORDA 104455, JATRT AE B o 55 A2AY -+ BE %L

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

108 Chapter 15. FEBEH: [EHERH]



Python Tutorial, £[F) 3.8.2

KR REAEAEAE AL B DB 25 T - 1% 0.1000000000000000055511151231257827021181583404541015625
WEIEE (RIERIARAL Python) HONL& /R XSS B HUbBIBE, TR RS Ah 17 (A T

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

fractions il decimal BiHen] SHEfT ST A E A S

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

it [

16.1 EEiER

16.1.1 SHiRAMEE

BRAGTRRT, AR STT AR R R A DO . AR, FRR 2] Eay S 3nAT: WPREANZ
K HICHE, (TR Z S, BFSUEDRERS . (X RN RA IS try ifiA)H i except
PR ) AR TR, 2SR TF AIERRESIR L AR S AR . B
ARG DA RCE AR ERT IR 16214 1L 4t RS AR HE B AL

47 (%A Control-C ok Delete ) ##A EEEUHIRR SBEH M AR [ FHRRFF TEIRATA
AT A TR TE | & 1) KeyboardInterrupt J&, BIDAH try iBAJ4HE,
16.1.2 T[H1TAY Python BHI&

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

’#]/usr/bin/env python3.5

(BRBLAREE AL T M 8 PATH ) IARRIITSG, HRESCIFBRCE N AT E T # 0 AU STIFRY RTINS 74 TERE
SPGB, AT RA Unix #2147 45 R (" \n') Z53R, MiAJ2PA Windows ('\r\n') {7452, R,
HOONERE 74T ' # 7 Python HUZEREIT 1A

AT DA chmod iy 4 A BIA SR A AT A LU BR

’$ chmod +x myscript.py

1E Windows 245 I, WA “AIPATEN" A& . Python Ze3ffF H ot . py X5 python. exe HIXEL,
BLREXLHT Python SCUFRt & F A A AIZFT. §RMAT LR pyw , ZERXAMEBLT , 23 B & H B
BE0.

I GNU Readline {0,/ 7 85 1] i £ JHL 115 Rl o«
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16.1.3 X ERXBaNH

MEEPASH 7 35U Python I, EEUHSHAFREGHIN AR & AT — ebnfEdy S, BRI, E0nT DA K4
A PYTHONSTARTUP WYFRSTAS BB N B & R & 1 SCPE R EBL. X RAUT Unix shell () . profile
fE-

This file is only read in interactive sessions, not when Python reads commands from a script, and not when /dev/tty
is given as the explicit source of commands (which otherwise behaves like an interactive session). It is executed in the
same namespace where interactive commands are executed, so that objects that it defines or imports can be used without
qualification in the interactive session. You can also change the prompts sys.ps1 and sys.ps?2 in this file.

QARARAE A 2 Hi H Sk S I — AN S B S, URATRAME S if os.path.isfile (' .pythonrc.
py'): exec(open('.pythonrc.py') .read()) XFEMMRIDIES RS0 R EHTmE. WRE
TERIAS 8 e s S, b2 AR rp S AT e 4

import os
filename = os.environ.get ('PYTHONSTARTUP')
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 EHIER

Python 2Lt TN TR H E X sitecustomize fl usercustomize, WAFH TIEFI, 1L
o B F ] | site-packages H KB . JH 3l Python Fiz 47 AR

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

BAE, ETPMER H R Al#— 4 usercustomize.py BSCHF, IR ARAIL . E&PIH
Python MYERK/EN, FRAFEDA -s WUS30, UEMASITA.

sitecustomize PAM A #5750 TAE, Hid & i iF 0L BE A fE 42 )5 site-packages H k811, H1E
usercustomize ZHIB A HRKEMITSI site BLRAYIR,

[l
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APPENDIX A

RIEXTHRR

>>> A2 H A L TP ERA R Python $/RAT . 2 IR T REASS B AR AR M TR RE B A RS 2 Ji o
. APAESE:
o AL P ARERICRS T THERARY Python $2/R5 4%, 4% b, Xt 7 Bars 2 M
(B, Fiss. ISR =E5]), S MEMmz )G,
* Ellipsis NEHFE.
2to3 —/MfF Python 2.x fUH 44454 Python 3.x AL T H, REGSALBRASHR /010 2 AR AT YRS -3 [T FEATTAR ] 46
W2 B AN FHEZS o)

2t03 W EFEFRUEE H, B4 1ib2to3s ML NMISL AT Tools/scripts/2to3. &L
2to3-reference ,

abstract base class -- {433 LR ELFFR ABC, JEXfduck-nyping Bh7E, BHAL T —Fh @ 3 ORI
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TREMTIE, IRk B HABZE, (HAMIEEH isinstance () ] issubclass () JHAR;
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BF (FE numbers ) o i (76 1o Bithdr) . SAERGBAMEAR (£ importlib.abe Rk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- JEfif KCECR| AR, KEME. REOES SR MERFRE, 8@ VE Rype hint KfH .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- 5 7EVE ) BREAHME L function  (Bmethod ) WH. S84 FWifh:

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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c EAAEC ART RETSESH. ESEOTH BTSRRI L A LS5 e A
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

complex (3, 5)
complex (* (3, 5))

S TRE LS R B o Y B R AS B . A RN 2 L, calls —5 . ARIEIEYE, ARARAER AT
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
JrERXT asyne with @A) P RFREEIATEE S, B PEP 492 5] A,

asynchronous generator -- 532522 K% 1% BB Masynchronous generator iterator IR, B 5 async def
& SRR R BARAAERL, ARFRZAATET B vield REX A —FRIIWTE async for fEHH{H
.
WARTE T T8 A0 A ian i, EERLRE IR AT AR 24 77 £ R B R R E . WRFEE-ERL
HARE S, TR A FR AR Lo
— AR SR BT GRS await FiAX B H asyne for VAN async with {E4].

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
AR R AR BB R —A> yield Rkl
F/0 yield SR ARALIE, T (B IPARES R R ROATEE Y ry i), 4%
A R EERESHAM __anext_ () REIW TSR ZHERIKZNS, ESMNEHFOLESLEINTT. S0
PEP 492 Fi PEP 525,

asynchronous iterable -- 2B [ B 7] #£ async for i A) o g A A9 X 4. 6 J0E B W
__aiter_ () F¥ERE—Aasynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —~awaitable ¥} 5. async for SACFEREIEMREIN __anext_ () LTI [a] o8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration BH. H] PEP 492 5] A,

attribute -- J& M KB —AWRIME, ATRAG G5 2Rl HA TR B, WR— R o BA
— M@t a, WATLAR o.a KEIHE.

awaitable -- [ZEREN R BETE await Tl PRI S . v P coroutine B2 HA __await__ () JT¥EM
%4, 20, PEP 492,

BDFL “& 5= 2E6mM#kE" WHE X455, Bl Guido van Rossum, Python A1 .

binary file -- JEHISCAE file object BENS IS F 7 2 xt %o ZdEHISCHI B FOFE A RIS (Trbt, Twb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- = Yi0f %R 7 bufferobjects 7 H.fE 5 ) C-contiguous Fh it . X HIEFFHA bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘¢ {ifih Python JFCHS 24 g1t R 7515, R CPython fifRégs 3R/ Python #2)7  ER AL .
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

FATHSFE A HIZE T DAFE dis BEHL ) SO A R
cdass -- & KA P XS BN . 2 SR A8 W HZ SRR SR AT ERAE I i e
class variable -- 2828 5¢ e g AR &, I HAUSRAE 22 B R (M @76 2200 356 B 240 .

coercion -- SIS RIEE L FE A 5P AN [ USRI A, — PSR i) SE O KL e 75— Fh2R 2,
W, int (3.15) R AU RS 3, BAE 3+4. 5 1, SEUWRAUR—E (—AMg int, —4
72 float) , P LA AN R REAN, BNR5] K TypeError. AIRECA | JEBUFAHALH],
REFF U250 i A AT SR SRR — A IR 2R AL, IS I £1loat (3) +4.5 MAJE 3+4. 5.

complex number -- 5% XEHE SRS R, KA T BRI N — A SR — A SR AL . AL
REHCANL (1 WP SeRssk, WMEEREFPE RN 1, fETRE2EPE N 5. Python NE T X
B SEHE, R TR RE s EERaAa —1 5 g, B0 3+17. WERTEE math B yXT R %)
WAEBRA, A cmath, EEEME A RS ECEE e . RAREGE A L, ZNgE
ML A AT ] 7 A8

context manager -- b FICHBIEY 7F with B, @ X __enter_ () Ml _exit_ () HIERE
BRSNS . S 0L PEP 343,

context variable -- |- F 3¢ i —FRYE H AT @AY L SCRT AR RRIME R AS B . X D T2 SRR AT
i AN PATERETT AR A AN FE A B, A, ST BB, —MUTERET RS a £
A BT, W R SCE R EEAE IR RS AR EiF TiBER. 2L contextvars,

contiguous -- ¥E8; — NE QN2 C # 420l Fortran % i S 0N N2 TELEN) . F4ELZ nh2 C Fl Fortran jE
SE) . FE—HERAL T, B 4% H A UEE NAE A% BUAR SR HES ], R NI IR RGN F . £
Y C-TELHUA T, A NAF b HE I B fe — &5 5 IR 4% H B BB fe it . (E&FE Fortran 22504
HlE S — RS etk

coroutine -- Pt THIRERHE—BOER . TOIRE R DAAER— mdE ATFAE S — OB . PR AT PATEVF
ZAFER VA BIFWKE . BATALEE asyne def IFRPRIH. 201 PEP 492,

coroutine function -- PP 1R [B]—>coroutine ST RE . TIMERBT I asyne def iIBASEE X, IF
T HEf P await, async for fll async with 45, XeEHME2d PEP 492 5] AKY.

CPython Python Zifei5 F WAL, 7 python.org |/, "CPython” — i) F T 7E 05 BLRRF 1M 52 1 5 At
SEFEI4N Jython BY, IronPython #H X 1.

decorator -- 3EURZ REME N T — D eRE R AL, EHE I ewrapper iEVETE AR TREE . 2eifigeid
BT H4E classmethod () l staticmethod () .

MR TEE PO FhIERNE . DU P s B0E TR L BS54

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

[ ARSI T8, (Rl A A o A SR A AN 1T 2 0 R B SO 285 SLRY SO

descriptor -- fliid2y TATEN T _get_ (), _set_ () o __delete_ () HiEMXTS. HB— P REMH
HHERAR, B RRRRIS ST S B A R . BT, M ab RAREL BE R
— AR A a WP ERATRN b XS, (HUER b 22— HiRay, WS TR XN iR ds
FiE. BRI SO &2 R 2 KPR Python () 5688, RN EVF L EEER A ELAE, 035 R %K.
HiE. B K. BESEASOT RG] 5% .
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A KIAFF IR R 1T 27 descriptors.

dictionary -- “y28lt —ANSCHRERAH , b A B AR i S BAH B i {8 P UEARAT B AT __hash__ ()
__eq__ () HYERINTS . FE Perl &S P HRA hash,

dictionary view -- I K] M dict.keys (), dict.values () fl dict.items () iR B # %2 B R B F
WAL . EARME T FRAH SIS ME, XEWE YA E, RS A B
AR R o BE 51 36, Al 1ist (dictview) . &I dict-views.,

docstring -- SRS FRFH (N3 B ISR — 2GR B FAT s P . eI RATIN &
P, BB RBI A TTES . BRAERER __doc_ @M. T e HTUENE,
LIRS RAT A I RS

duck-typing -- 18788 F5—FhgRRE XA, B AREE RIS RAR e 2w A EfmED, M2l
R A S oy sUE N (CREREN T, WEREEN T, BasEmEn T . ) T imiEE
AR E 2R A, Bt RIS nT il i e 2 SR ARIR T Rt 19 T2 BLE R type () B
isinstance () Kpill. ((HZEEERFIB0] DAMH 46 28 % /EM#h e ) AFES R hasattr ()
K e 2 EAFP 4R

EAFP “SRFEIHORVF A2 )" IIESCHHE o X b Python F AR 2 5 XA S {8 5 I o 1) o Js P AT AE
HAEMBE B DRI R R o XA it PO AR B RF @ KRz ] try Al except T4, T HAINS Y
MR FHELBYL W%, # LT C SRR HAbIE = .

expression -- &k W DK FAMEMTEEFRIC. Hmihil, — DRk FR RO, 455,
JEPEDT I IEFATER BRI BIL A, ENEREEH SR —ME. SUZHAES AR, HIEAES
taPHR IR IBAFAEA RO R IB S W statement , Bl while. WA T MM AEREA.

extension module -- ™ JE ikl DA C 8 C++ ZmE Ry, i f Python () C API & 5iEF .0 LA F AR5k

N

T H,

f-string -- f- P45 A £ 5O F AT ESF R EE IR AR B AR AR R A A
815 . &, PEP 498,

file object -- SCYFXF G X A& LTI 1) SCHF APL AR R R BTEIONS (A read () B write () SKAERYJY
R) o MUEHAIE T SBR R, SCPFRTR AT AL BN L SCRE R SO, X HABRAUAAE, BOR Xl ISR
WU (BlanbRiEs A/ i . NAFZenh X, B R, %) . SURR gl ST R 3T 28R

SEr AT =R SCIFRT G e =22t ] STRE, Zei =206 ST PARZSUA U . BT 10158 L3
£ io B, QISR AT T AO2 B open () BRAL.

file-like object -- SCPEIAF R file object [Fy[7] i .
finder -- #E4k 2% —Fh S22l A g AL loader IR

M Python 3.3 7 7E I Fh BB & R 8% Tk 2 58 % it & sys.meta_path ([, DA Mpath entry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 # PEP 451,

floor division -- [in] FHUEEREE: 0] T & A B SR in BB B # R YR . W N BEE BB BB /7 . B,
Kk 11 /7 AWRITEERE 2, MSZHRPZFSEMEIERZERR 2.75 . FE (-11) //
4 £xR[A -3 PR -2.75 @ T AGRIMEE S, Il PEP 238 ,

function -- pR%L W] DATR)E A R 1] BN —dLiEA) . i8] AR HAE ABAS B2 A S IR R BRI T R
Wil . Y9 Wparameter, method F function 2877,

function annotation -- FEEMR BEHN R EUTE S B0R RME R annotation
PRECARYEE & T 2 20 4% 7 . BInPA R BRECHUE Z A~ int ZEOFHUER [ —A int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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BRI B TR ) AR UL function —7
155 & variable annotation F1 PEP 484 %t I I HERIFE AR .
_future__ —FhOhISEe, AIREAR I O3 TR -5 24 1 AR S AR BRI v R

%ﬁvﬂr/\ _ future_ MR H AP RGAREORE, AR DA A BT O AGE 5 DA ST B
BRIA:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- K3 Inle FEHOA AL B9 N AF 2SR A A2 . Python Jgid i 5 [ HHECH— > BERS 4G I
ANFTRIAGERS | AR ERSLIR [ g R PRA T B3 ISy - AT DA g o AR il 3 [l e 8 «
generator -- H)REY 1R[] —generator iterator WIREL . ERRRMGEERE, ARSAETHAE yield %
B DA A — R YA for- IR B E T next () BRELE—IREL.
R A R AL, BRI T TR A R B R E . WPRFEIE RSB AME L,
JH AR DARE S 5 3L
generator iterator -- /LR IEICES generator BT AR IIXT AR .
T yield 2P, ICALFA ERITIRS (BRI vy i54) . 4% £ %
FHAREWEN, BEoMNBTFALERSIAT (X580 TR AHIT 1A 1388 eR B 22 AR ) .«
generator expression -- /KRB R R [0l EA I RIEA. ERERMBE E RS0 A E LT
—MMEFE R, JBER for TA), AR—ATIER if THA. ANEAREXSNINZRPCER—F
HIfH:

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

generic function -- {Z BIPREL Sy A 7] Y S 2L SR R R 14 22 A eR B0V AL AR R Bl T8 I & ey 9 P 5k
SR 7 R %A T WIRAS S 3
Y2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEMigeA K& PEP 443,

GIL 2 W.global interpreter lock

global interpreter lock -- 4 Jal i BESR B CPython ffRESs B R T B —FPALE PR [ — I 2 A — AR AR
AT Python bytecode., BAHLHITATBE BT S4B ((0FE dict B ERA) R Zi 1K %
44T CPython SEH. 4 REMRRER N Bl (S ARRER: 2 AR AT S 7 i, AU @A THEZ AL
Hgs ERYIFATE .
Ak, FLSChRIE A E o =07 P B4 R BT S AR AT T S A 2T 55 2 e 45 s W A PR GIL
BEAh, FEPAT VO Bt g @ 2B GIL.
A (PASORGAIRLEE R B e Sy ) 3 i MPREERI S DM RAIRF I, TR Ryisk 24k
TE 0 B PRSI O T A PERE . 5 S R AP BB 9 R s S B S AR T A 4%, AT B X A4E
Al

hash-based pyc -- K& TWyAvI¥) pye (i FGT B 5 SO P4 e (L T = e J 02 5 B 1) A i A 30O HE i 2 1 i G2 A
4. %, pyc-invalidation.

hashable -- W[Wyy — 4> XF G2 14 Iy 7 B A0 R AE AR i Jo 0 9 4 R A iR T A (EfR AR
__hash__ () Jrik) , IFATARILAX AT (ERERA _eq 0 Jk) « AIGAXIR L
B RAT AR G A (L LRSS R A A ]

TG A PR XT SRRSO SR AR B A BT, PR DAk S Bl 2 A A PR B0 s A fEL
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KZ% Python HH R AT AE N EXT QA2 AT WA A i) s AR (Blng) Reliy ) #A R A; ARl
iy (BIANTCA frozenset) (M ENIRY TR RIS A A R AT AR & SRS BN R 3
WA AR ENTERER—2Z AAE (B2 S A HE) . ENRm AR LB T e
id() .

IDLE Pythfin # IDE, “GEMIF A S5 EE” WS X5 . & Python FRifl A4 IR HF ) S A s A A1 F R
R

immutable -- AAn[2E B FEEAIR G A QAT . FAFRADCAL, XX SN RERENAE . N
RALAFRE— DA FERIE, WD ABTEGF N G ENET R RS AEAH I EERTZIER, f
(SR EliuL

import path -- FARIE HEZNOE (874125 8 ) GUUNSNER, KPR parh based finder FIRA IR FA
HAr. FESARE, BAEIFEFARE sys.path, HINRFEARBRATHER A ERMH __path__
JE k.

importing -- F A 4— M) Python AU AES 75— S H 4 Python AURS B 6 A1 7
importer -- A SN AR MBBIEIRNT G WXTRIEET finder g T loader

interactive -- 22 . Python A7 A7 — 2 H A MEREAS ,  BIMR AT DAEMERES s A7 ot ATE A Rk 2, 7 ETA
RN . AR AITSHMRS) python 4 (AT ATEVRITT S ALIT 463 B rp g R A 1 3 5
) o AEMCH AR BG S R AT A I X A AR AER T (RHCAE help (x) ).

interpreted -- fiFE%Y Python — R MEREALE T, SZAA@aIFMIES, RAPIFATX BT 747 5 4
PR HIAEAE I A IR o X R PR SO T DAL AT AN A6 S X B T AT SO s AT R
BT T R R H g R A AT AR UR ], R HAR PRI TR R . & Winteractive,

interpreter shutdown -- fRFEZS SGPH A ORI, Python fEREGRFUE A —NMEFIRIZ T BOT 22 BT
HEECTE, FIABTHRAN & Fh N A SE . BRI EDIL o Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR Wl E B A b S, RO LB s ) 9 U5
EAFARC (F L0 1A R s L 4% ) -

FEREAS R SR I R A __main_ AEBREERIE T IA C 58 kAT -

iterable -- n[IEICX S FEASZ — 1R 0] HL R B IR X5 . AT IEAC RS A B FALEE B R A 2B (BN 1ist.
str fl tuple) DAMIESIEFFIRBIGIAN dict, AT 2 DARENT __iter_ () HEHELH
T Sequence 1 XY __getitem () HYEAMEE HE XEXT4,

AERXTZT T for TRFRA S Z HA TR Z— NP A (zip () map () ...)o B—AA[EA
MENERNSEAEENERE iter () B, ELREZGERMERE . XFE AR T AMEE AR —
W o AR AT R, REEATFERA iter () B HOAHERETSR . for iBMEN
PR S AL BEAR AR, B — NG P A iy 24 748 B R AEDR R R R A B AR . & Witerator, sequence
PA M generator,

iterator - BARUZF JRFTR —EBLHRMIXI S . ERIMMAIBAAN _next__ O ik (B HEHNE
PBREL next () FFBAIREIRH I, 2438 A KR AT N5 % stopIteration S, FIX Mk
RAX R P IBIEHCFER, ERAIL __next () HIEHXFIRT|K StopTteration B,
RALURA __iter () JIIENPRREIZENAXT G H &, NIGEACA 0@ @ nf AR,
AT HAREAR GOE MR . — A REWPIINEILE S Z R EL VR . A
X (Bl List) FEARFRINHAAA iter O BEEURTE for EFF AT EMES A — ik
e WERAE IS DL F AR 10 2 AR I 22 2R [l 2 Bk AU AR e R ] — s U 4, (A
BRI R R

WZAE B EF typeiter,

key function -- St pR% FH bR KRR B RR 0, 2 BB AR [l ] T HE Y B HFCLEE R AT RS BN, 1ocale.
strxfrm () AT T ERE KA HE Y 29 %€ 1 HE i -

Python " A ¥ 2 T HL# F0 14 F B o J0OK 428 i S R B HE G2 2070 4107 200 Ho 84 min O, max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K&
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itertools.groupby ().

AN NMERECE 2R . B, str.lower () H¥ETTAMMEZME K/ NSHEF SR L. T 4b,
BRI lambda F£iAAORAIEE, FlA0 lambda r: (r[0], r[2]). ifF operator ki
LT =R E SRS . attrgetter (), itemgetter () Ml methodcaller (). iE&E WTHIT
— DASRIECA i A ] B e R s 191

keyword argument -- 8555 2 Wargument,

lambda (1 —A> B lexpression ¥ SR IE 44 WIRER AL, XS AETH AN BORME. )72 lambda e &R AJYE N
lambda [parameters]: expression

LBYL “Je#rF JGBEER” M9 CHiE . XA g 5 XS S AEIEAT IR I B 2w e s A e 45 4. it
WA 5 EAFP J7 G O e, R R R A 4 £ 1)
L LG, LBYL laRE “&F” M “BRR” Z R EAFMER ). flan, AR if
key in mapping: return mappinglkey] A REH TTEREERAEZ )5 HAMLREIN mapping FF5 5k
T key T R o 3B DETA] SE N AL ) EAFP Oy 2R R

list -- 514 Python & () —Ffisequence. HIRH NH)F, (HERMT HAE S PO A= s1%, Bh
VI TTR I - O(1).

list comprehension -- FIFHE A Ak BE— > 7 51 v 1% BT A B0RB 43 0 3R T kR (8] 45 2R B SR Y — Fh R R T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥ —10
B 255 Ju A B+ N gE R EON WA A (0x.) B9 R. K 1f AR R, R A g
range (256) HHYFTHITTREPL AL,

loader -- MIZLZS ITMBBIIIN G . ELHUE X4 Lload _module () WA, MNEEREH B — " finder
R, S0 PEP 302, X}Tabstract base class ] Z: I, importlib.abc.Loader,

magic method -- AR Jj ik special method §)AEIE 2[R LiA]

mapping -- Wit — S RHE R ARSI T Mapping 3 Mut ableMapping 15 L2 i Tkl e 7L m 2%
25 . W2 H T aFE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JLPRRAT LS sys.meta_path IR ITIREIR finder. TCHRARE R BE S path entry finders
FHE FBABF A AHA] o

1 E&F importlib.abc.MetaPathFinder | fRICHRAE AT LI 7% .

metaclass -- JLJR —FhH TOIEZRIE. e LOHEH . BFEMMERY| R, joknTHEZ FIR=135
FHOEF NI . RE M H X R GRS T PSRN BRIASEEL. Python F4: 512 AL FE T 7] RAGY
BEETE., KA PKIEAFTEXA TR, (HYFTEH BT, JoIEnT SEALR A oA g vy
Z. ENCgATICRENEDI HE ., BB RET S8 SEI e, DARHAMIFZE5 .
T 213152 I, metaclasses.

method -- Jjik TEIEPNEE L REL . QAR RIZ B SO — A TE R, R S RS AN
HEE—A~argument GRE 44 M self). 5 function Flinested scope.

method resolution order -- JjEfATIRE 7 VA MRAT T SE 2 AE 2 4R R D B R PR R BT W SE )y . i
2rF Python 2.3 J7 VMY T HEE 2.3 BGE Python AT #8 T FAH ¢ B A TR, -

module -- il X140 Python MRS —FH LR L. AR A M a4 250, W45 {5 Python Xf
2 A @ i importing $EVERE N % 2] Python Hr .

5 Wpackage.

module spec -- BiJ LR — A~ dr 2 =), Ha S H T B X 2 AFE. & importlib.
machinery.ModuleSpec LB,

MRO % Lmethod resolution order
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mutable -- R[28 F[AFXIR AT PAEH: id () PRFFEEE LR e HEUE . 553523 Wimmutable.
named tuple -- #5084 Rif “HAH0H” AR TAEMG0KETH, I HEPRRT cRLREHA7TE
PERVT IR . SRR S AL sl 2830 ] B A HA AR

HENELRPNETHAITH, B time. localtime () fll os.stat () WREIE. 51— 012
sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

L8B4 oA N E A (BN BB ). sk, B JeAE rlE i i R UM tuple QK E
IR FER T ACRA . XM AT LS, B L) %l collections . namedtuple ()
Bl Je—Mor e S — T Ty 5 s N B B4 ol & A asb .

namespace -- iy A2 Ay S [ @A BCE RGP . S A R, SRMNER, EAXZ P RiRE
a0 (FEHEZ W) o finds 4 A By 1k iy 24 vf 98k SCRidb . 4N, %k builtins. open 'ﬁ
os.open ( TLQ%EB’J 4 AR DX Ao i 44 5 [B) s 3 2k BRI A A5S80S A R 50k 5 B 2
Eﬁi‘@%ﬂﬁﬂﬁﬁjﬁ 5140, random.seed() Bf itertools.islice ( L%ﬁ[ﬁ'ﬁﬂiﬁﬂﬁﬁT;\_lﬂﬁ@@(E
i random 5 itertools A BISZELT .

namespace package -- fit %423 [M[{L PEP 420 fr5| AW —F g -HIVE TR & gs Wipackage, A4 23 [0 AR DA%
Bk IR, HAiR I Sregular package RIF), FEAEATRA __init__ .py Xff.
FHu & Wmodule,

nested scope -- iR EEHIR 7 — @ SGEREI NG HAS RGeS . B, 785 — %z e s8] PAS | H
I RS R AT SO | A RO X RIE oA SRl s s i) 5 H 2 IR T i N2 AE
. R, ERZENEGNERNT2Rt4 0. g nonlocal KEFA ALVFH ASNZEN
i

new-style class -- X8 X1 H gAY T A 0 R E 0 IHFRE 725480 Python fiuAs i, HATHi X
Fhen% 7 Python sl iy 8 R IG R, BIA1 __slots__ . fidfF. FHfiEJ@ M. __getattribute_ ().
RIS

object - 4% IEATIANG (BHES(D) WRHUE LT (%) 195, oblect UL FEfnow-syle class Y
RIS

package -- f, — 7] {1 & RIS A H 5TAU Y Python module. MBAR b, flgii A __path_ &
PERY Python 5.
Y5 2 Wregular package Fnamespace package.

parameter - J65 funcrion (k) 5 UREIRA 30K, EHERETIRBEE ) Nargument (st Rosets
W, 21M%5%). HAHMES:

o positional-or-keyword: LB IBETF, T8E 0 DMERIE E S &AW PAVER £ 425 240 15
AEZ . RBARIES KA, AN R foo F bar:

’def func (foo, bar=None): ... ‘

* positional-only: {{FROIE, & — RO EE ARS . (WRACEIE S ] i1 ek BUE X
MESINRPEN 2GS A/ FARES, PIATTIE R posonlyl Hl posonly?:

’def func (posonlyl, posonly2, /, positional_or_keyword): ...
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o keyword-only: {URFEET, FHE— N HEGEN REFEANSE. PR 47 IE S ]l e sk 4L
BN IES Y R G AT A E T S B AE L N AN B IS 2 Bii— * Sk L, Bl
TR kw_onlyl Fll kw_only2:

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

* var-positional: F]AE( ., € W] ASRME t— MEBECR A OB S B BT (FEITEHALE 2
CERZNESHZIG). ZFES RS AR * RE X, Bl FE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHEF, HEE W] DASE UL IR R T SR (TR S B ez nh %
TFERZ)G) . BMESWEAEESZAAREME ** w3, BI LR kvargs.

FEZ AT PARIIS 95 5 PTEMLARE SR, tha] DA R LE T e S A0 e BRI E -

2 Wargument RiEFESLB . SHEESHXRANF R LA, inspect .Parameter 2%, function —
4L PEP 362,

path entry -- J4E A 11 import path F—ASBRIMALE, SBipaih based finder I REFRE T AR

path entry finder -- J%1%2 A N2 $8S F—R[ AR 28 sys . path_hooks (Bipath entry hook) & [8] ] finder
RPN S BRI i path entry S 78 fiABEHE .
5% importlib.abc.PathEntryFinder DA T #EKIEA D BRI LIS

path entry hook -- JE#EA V8§ —FP W XIS, FEHITE WM & 4R R R path entry BRI DL T Rghs
H sys.path_hook iR [M—A path entry finder.
path based finder -- J& T B AR R 2 BUAM—Rh Lk 12 & 3025, ATHE—ANimport path VA FRAF R .

path-like object -- 12K %R RE D U REBRN SR . BEAAR R A — D FRELEN str B
bytes X%, LA —NEIM T os.PathLike NS, — A 3HF os.PathLike PRI
AV os. fspath () BREEEWN str 8 bytes BRI RS EIE; os. fsdecode ()
os.fsencode () AJH5 B RIAIRIRTS st 8 bytes FERIMEER . A5 2 PEP 519 5] A,

PEP “Python 33 # 1" MY LHE . —A> PEP gi@— (i it 308, HISk ) Python #+ X$RHEF S, sifliid
— Python fY R M HE B ol BR5% . PEP [ 244 BORE B 1) B AR BAS A RT B SRR G R LA
PEP [ VE R $e th B @i R DR R IS 15 DA SR AT Python (3T HL 5K 40 5
SRR B ML . PEP WVEE A SULAEAL X YR 3, Ff R ) 2 e A SRS o
Z L PEP 1,

portion -- {5y H K — a4 A K A H SR NSO S (BRTREFFRCT > zip SUPFN) , HLpsE SO
PEP 420,

positional argument -- {35 ¥ %t 2 llargument.

provisional APT -- #2 APT & APL & 3545 B HERRAEARUE 21 ) J5 AR AR UEZ AN B 2 11 . B
SRR EE Tl A S A RS, (B REHGARC N &, 0T BETERZ O IF & 1 A U B 1
THATIE AR (R EEBRIZED) o WSO AR SHEREIET - (FE APTGINAZ i
R B ™ L I 4 A I AT R XA
RITE X APL R UL, [0 G AARE M E MR SN B g iy 27—l i) g i oA iR
2R RS IRA B —Fh ) JE AR A R R T %

XA PRI AR A VAR ME PERF SR W S, AN 2 T S KIS BE RT IR . 105 UL PEP 411,

provisional package -- #1 £ 4) Z: Wlprovisional API ,

Python 3000 Python 3.x AAE L AWERR (X144 FHERAS 3 1) KA B iR TR I Bl L B T ) o« AT i
WA “Py3k”.
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Pythonic f§— 8Bl — B U S B4 1 Python 155 B AT 00 WU AR, AN 2 o At 7 5 v o )
AR SR SRS . AN, Python B WS 2 (1] £or iEAIIGER A P — > AR AR S P Y BTy o0
o WZHAE T A AR, A Python I AT I 2 V6 — DT T B

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

TR R A 3515 B Pythonic (#7735 /& X FERY:

for piece in food:
print (piece)

qualified name -- ROE# B —DUARUS 2 BRI FR, R ABCHAY 42 R YR b SCROFENS 2. B
ROk BT, AHRE I PEP 3155, X T i Z A RERIZE, FREA IR SGXR AR —E

>>> 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 5B, IR E & ARECAPR R B PSS IR R B A, P S A AL
£, Bl email .mime.text:

>>> import email .mime.text
>>> emaill.mime.text. name
'email.mime.text'

reference count -- 5|50 XTHFEX 005 R . 24— X2 095 | FHHEE ), B 9% TR oRE
T 5 THECH Python AR e il 7 2 A R Wiy, {H'E @ CPython SEEL)—A KBEITE . sys Fig X
T—A>getrefcount () pREL, &7 5 AV BB MR E X 095 | L.

regular package -- # L ZG A package, BIAESH 1 __init__.py XM H .
%2 Wnamespace package .

_slots__ —FPEYERNTRHIAE ], 1L TS P B S0 Bl J 12 0 R AR R S ) 7 MR T N AF . BRI
TARGAT, (HARZAFAIHAE S, S RRBEAEDBAEOUT R, BN R,
HH A S RSB

sequence -- Jy- 51 —Fiterable, "BSCRHATT __getitem_ () FER R HREERT [ HH TR ORI,
WL T MREFAKER __len_ () Fik. WEMFHIREA 1list, str. tuple fil bytes,
HEER dict WIHF _ getitem () Ml __len_ (), HEHANBETHSTHIEFS, FAhEE
RS B AT Z Y immutable T AEFEEL

collections.abc.Sequence MIZHEREXN T —THEEFTWELD, BT _ getitem_ ()
M __len_ (), WINT count (), index (), __contains__ () fl __reversed__ () . AJPAEH
register () BIRIEMEIILY R O Ry AL,

single dispatch -- ¥i53jk —Fifigeneric funciion 73 JRIBA, HSLHUREET BAS UL BORERAY .

slice -- Yy 5 HALE THEE sequence B—3 P04 . YR &iE a8 FAsbric k@@, 76 [ 4
JUNAR S0 Fai% T, Bl variable _name[1:3:51. 465 (FAR) ARCLENTEH slice %}
%
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special method -- }§5% Jj 7% —F 1 Python [ ARG TTIA, AR IEAS B PATHE & SR AE B AN A5 45 . X
MR FRIE RRHS T 2o FEIRTT AR 32 WL specialnames.,

statement -- i&5) 1B EREFE (—MUY <) WAUR AL, — B AR — A expression B EANTA
TR HILERY, B if, while 5 for,

text encoding -- SCAZRY I TFf Unicode 547 5 4 0 745 ER AU % o

text file -- SCAR LM —FPEENS LS st X GR file object . 3G SCA SCISE B a2 17 1) 4 T 1] 52730 R 45
I BB Bext encoding . SCARSCAFRY I FAIFEASCABEA ("o 5 'w') FTHAISCHE. sys.stdin,
sys.stdout PAM io.StringIO HYSLH,

H S Fbinary file T fRREMSERE F 5 3T % BISCUHEXTSR

triple-quoted string -- 515 F4Fl H RS = NELEXNG S (7) HEHRLS () TR, EII7EDRE
FESERAM A5 SER TR A AR, B2 ZMAL. ENAFIRETATHRNE SR
GRS RSG5, I H] AR AT o (R AT, RS SCRY AT Ep IS 1 4 A

type -- K KA iE—A> Python X JE FA 2RSS BARGAEREA — A, BAEX SRR, nPA
ViRER __class__ J@M, sl type (obj) SKIREL.

type alias - SR % AR A, QUED7 R R AR AR AR
HIHIA R R T 7. Fim:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

] DA e ] s

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z ), typing Fil PEP 484 H g%t I IhRERY R4 .
type hint -- KM annotation A5 . FRIEME. BREINIE S S0R MHETE & R R 283,

RAPLRE T 3T, Python ABRIEAL (HIH AT X SIEA 4 T EAANER , A1) IDE S2BIAL
kb4 5,
A, RIBYER B RAPR T A typing.get_type_hints () P, {H AR 5N
Au[PA,

Z: 0, typing Fl PEP 484, JLrpofg it it B R A4

universal newlines -- Wi J]#ief7 —FF LSO 3, U IrA A8 R BT 45 A bnd - Unix (4745
WL "\n' . Windows U245 '\r\n"' AR IAMR Macintosh {9255 '\r'. & i, PEP 278 Il PEP 3116
flbytes.splitlines () T2 LU,

variable annotation -- 28 5 1E R 2 = B B M annotation
TEARE AR BB S SR T, A AT age 43k LA
class C:

field: 'annotation'
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AR EARAEE T RO R AR 0 BINDA AR B2 int JRAURO(E:

count: int = 0

AR R R TR TEAR AR I annassign —77 .
155 & function annotation. PEP 484 1 PEP 526, HH Xt LI aEA E4NHA .

virtual environment - WEHDLSFSE —FISR T H(F AR BIME AT INEREE, L4 Python 1] PRI AL AE 225 A
48 Python 45 52 6 2 F-HES 56 -2 0 35 s Python 1 VL EAT70
HZ U venv,

virtual machine -- JEHIBL — & 58 4 8 P E LT AL. Python K fULAL AT $hAT 5 47 4 4 158 b BT A2 Al
Hbytecode.

Zen of Python -- Python Z#ifi 71| if} Python ¥ty M 5424, I THM SEMXMIES. EFHAEN
AATER HAASR R AT i A" import this”,
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BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx 4¢f) Alternative Python Reference w1-#] H IS 2 00 5 .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

JE Sh B

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

ffilE): GPL 345 H A ERF Python {£ GPL R k7. 5 GPL [, Jiif Python ¥ niEAR AL 43 B A UG

W
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

JRUIARZAE Guido 55 T TAERYSNIREREE , AIfGaX 28 B A oA vl fiE -

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 FiF PYTHON 3.8.2 it PSF #FE[fpiY

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

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

3.8.2 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 3.8.2 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.2 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 3.8.2 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
3.8.2.

4. PSF is making Python 3.8.2 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.8.2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.2
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.2, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.8.2, 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.

Qi3]
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7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥ 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 THEREOF.

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

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

(FItakss)
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this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

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 WM fFa9F ok S5
AT 2 Python JATHU SIS =y BOPHI VAT RIS L, i R A S FLRIEA 1

C.3.1 Mersenne Twister

_random A BT http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 28 113,
. PAT MR s8Rt (7))

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

(Qi¥i#3)
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modification, are permitted provided that the following conditions
are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket HHLE ] getaddrinfo () fil getnameinfo () AL, XLEREIHALAE WIDE i H  (http:/www.
wide.ad.jp/) B EAIRYE SCAFH

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. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE

(Rt
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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 PAT A AH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &

http.cookies Bzt & DL FFEH:

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

(Rt
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace B PAT AEH:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode &F#§

uu AL DA I

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

(Rt
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FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML i 2iZ=iAA

xmlrpc.client S PA R AEEA:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll BURALEHLATFEM:

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,

(Rt
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tribute, sublicense, and/or sell copies of the Software, and to
mit persons to whom the Software is furnished to do so, subject to
following conditions:

above copyright notice and this permission notice shall be
luded in all copies or substantial portions of the Software.

SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
RESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
CHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

INFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
BLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
H THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BiH T kqueue 4% 1AL AT FEHA:

Cop
All

Red
mod
are
1.

THI
ANY
IMP
ARE
FOR

yright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
rights reserved.

istribution and use in source and binary forms, with or without
ification, are permitted provided that the following conditions

met:

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

S SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "“AS IS'' AND
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

LIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL

DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR

HOW
LIA
ouT
SUC

SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

EVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT

BILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

H DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3 {4417 Marek Majkowski’ X} Dan Bernstein [ SipHash24 VL SEP. A& AR EEH:

<MI
Cop

T License>
yright (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

Qi)
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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 XML T CIEF R dtoa 1 strtod pR%L, HT-KF CIEF WSO R FAF R TH4%, |
David M. Gay )[R 44 SCHEIRAE T, %S 24 5 W A http://www.netlib.org/fp/ F#k. 2009 4E 3 H 16 H#Z3)
B SRR SO AL 7 AR FRBCRI AT R B

/‘k*‘k***************‘k***********‘k*********************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

* % o

***************************************************************/

C.3.12 OpenSSL

WERBEAER G AT, W hashlib, posix, ssl, crypt #EHLfii/i] OpenSSL FEok 4R mERE. Mo, &M T
Python [¥] Windows Fll Mac OS X %A% )3 i fiE 4k OpenSSL JFERYFE DL, Bt PATELLARBA H T OpenSSL /1]
UER 5 D

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.
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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

EORE I S A S S S S S N S N S S S S S S R S S i e S N S S R S S S N S . S S N N

* %

*

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-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN 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

(Rt
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* (eayl@cryptsoft.com). This product includes software written by Tim
* Hudson (tjh@cryptsoft.com).
*

*/

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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

ERE I R S SN S N S S S N S N S I S S N S S N S N S S NS T S T N S S S S S T S S N S
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* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. 1i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

BRI ——with-system-expat FLE TH#E, B pyexpat §EHAVE ML E expat YRS DAL E R

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

FRARMN ——with-system-1ibffi BB THE, BN _ctypes ¥ HNE (1 7 libffi JHEH5 DM

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

" Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,

(Rt
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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

AR ARG EAR PR 21ib A RIFT vk TH 8, {655 zlib ST a7 DR 2110 3

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#i M A ZEM S IR EE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following

(Rt
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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

BrAEMIH ——with-system-libmpdec FlE THIE, HN _decimal BiHHlE L& libmpdec 7 11#5 DY

JEp

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.
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test £ (lib/test/xmltestdata/c14n-20/) ) C14N2.0 M 2= £ ok P W3C W % 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.

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 fol-
lowing disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

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 PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) 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.
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BB A © 2001-2020 Python Bi{PEREG: 25 . PREH BT BUR .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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function annotations, 31
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function annotations, 31
>>>, 113
_all_ 51
_ future_ , 117
_ slots_ ,122
it
file, 57
method, 73
1T
PATH, 47,111
PYTHONPATH, 47, 48
PYTHONSTARTUP, 112
for, 20

A

abstract base class -- £ & %,113
annotation —- JE#E, 113
annotations
function, 31
argument -- %, 113
asynchronous context manager —- e %}‘ J:
TXEHRE, 114
asynchronous generator —-- %4 £, 114
asynchronous generator iterator —-- #

P A R, 114

asynchronous iterable —— # % T #% R £,
114

asynchronous iterator —— F¥ %K, 114
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awaitable —- HE£#&x %, 114

B

BDFL, 114
binary file —— 34| X#, 114
builtins

A, 49
bytecode -- F¥7#, 114
bytes-like object -- F¥ £x4£, 114

C

C-contiguous, 115
class -- 2,115

class variable —-- %% &, 115
coding
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coercion —- ¥ KA H#¥, 115
complex number -- £ #, 115
context manager —- T X&HE, 115
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contiguous —— #% %, 115
coroutine -- WAE, 115
coroutine function -- W& E ¥, 115
CPython, 115
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documentation strings, 23,31
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EAFP, 116
expression -- X®i =, 116
extension module —- ¥ Bk, 116
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file
i, 57
file object —— XHxt%, 116
file-like object —- X%t %, 116
finder —- #H#H &, 116
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for
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function
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G
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generator —-— 4 pk#, 117
generator expression, 17

generator expression -- A4 gBERKRA, 117
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generic function —-- R A E#, 117

GIL, 117

global interpreter lock —- 4 B % &4,
117
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hash-based pyc —-- ®ET%%HH pyc, 117
hashable -- # %%, 117
help
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IDLE, 118

A, 59
K

key function —— #E#, 118
keyword argument -- Xx#F 5%, 119

L

lambda, 119

LBYL, 119
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list comprehension -- %|Xki#tH R, 119
loader -- ju# #, 119

M
magic
method, 119
magic method —-— JBEAF &%, 119
mangling
name, 78
mapping —— B4, 119
meta path finder -- TCEALZKE, 119

metaclass -- J2, 119
method
magic, 119
special, 123
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method resolution order -- 7 ¥ ## 7,
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module

search path, 47
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import path —— B AK%#, 118 nested scope —- #Z&1EH M, 120
importer -- § A%, 118 new-style class —— #ra.%, 120
importing —- §A, 118
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interpreted —- FEA, 118 object —— X£,120
interpreter shutdown —— @EHXH, 118 open
iterable -- H#X R4, 118 Bz ® =, 57
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PATH, 47, 111
path

module search, 47
path based finder —- XTFTERZWERE, 121
path entry -- BHFAH,121
path entry finder —-- BN O &EKE, 121
path entry hook —-- BHEN BT, 121
path-like object —-- B&EX %L, 121
PEP, 121
portion -- #4121
positional argument -- L& 5%, 121
provisional API -- # % API, 121
provisional package —-- # FM, 121
Python 3000, 121
Python Enhancement Proposals

PEP 1,121

PEP 8,32

PEP 238,116
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PEP 302,116,119

PEP 343,115

PEP 362,114,121

PEP 411, 121

PEP 420, 116, 120, 121

PEP 443,117

PEP 451,116

PEP 484,31,113,117,123,124

PEP 492,114,115

PEP 498,116

PEP 519,121

PEP 525,114
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PEP 3107, 31

PEP 3116, 123

PEP 3147,48

PEP 3155,122
Pythonic, 122
PYTHONPATH, 47, 48
PYTHONSTARTUP, 112

Q

qualified name —-- [RE 4 FF, 122

R

reference count —-- 5| H %K, 122
regular package —-- HHAE, 122
RFC

RFC 2822, 88

S

search
path, module, 47
sequence —-- JF7%|,122
single dispatch —-- B4k, 122

slice —— Y 5,122
special

method, 123
special method -- ®HF &, 123
statement -- &4, 123
strings, documentation, 23,31
style

coding, 32
sys

KA, 48
T

text encoding -- X A%, 123
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