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CHAPTER 1

IRBTE =

IR TAE EEOR2 AU SE N, B — RESEREARE QS PAT 28155 . Han, RRESCAR ST
AR BRAE; NSRRI E a4, . EHET IR SO AT RERAR NS /NI . BT
LR EIES R A, B 2RI R — A BRI

YER—Z LN E AR, ERTREEALEL C/C++/Java 5, HIRRS. ZmiF. K. FEHRIFX ST R L K2
T WEEIEAE A X SR AR, (HEE X TR E M Z W, ais, IR T MY BiE
FIEAE, AR LT 1R nE S
HB2,, Python IE41HEM & A TR
HRAT DAEF IR $E4T 45 4 5 Unix shell A< E; Windows it AR SCH:, {H shell JIANE K 152 85 3h SCPERTEOAS SCAS
B, MAEERS GUI MK, VR PAGRE C/IC++/Java #2)7, (HEIH K5 i — MR IR i 75 2
FESRAR KA FF A B Ta] . Python NITE K fai B, [R]Hs 2 3 Windows, macOS Fl Unix $:ERSE, IREH BIRTE
PR b 5 Y T A
Python BRI MG M, (HEW REIEMRETES , O T REWEIESEN, W AR F, T shell
JHIA B AL BRSO Python 2ELAERIGE L C 8% M h—Fh “AEEEIIES", BENE T RIENEH
5SS BHEET, IER AT T A i BdESETY, Python H Awk, FL#% Perl REfRJLTE L MR, 1 H.,
R Z e, Python HuiX BEiE & B i .,
Python 7 FFUFEF 43 E e, DAEZEHAD Python FEFFiFE . BN E T KEFMERR, /ENIFEZRFH
FEA A AT DA X B e 24 M2 ) Python SRR SLHI . X BERCEALEE VO, REHT. BT, HER
U35 Tk EIEH P TAEE .
Python @ —FPfEREANE S, ANHEMFMEEE, AT REIF LI BRERESLH T2 E8E, &
1M 2 25 R IR A FE S ThRE , MBI, ofe B BRI £ iliThige. F, Bide—1
AR B
Python F2 /%Al . Zpi%, WA HCSCPLRFIhAEER C. C++. Java UIEMRZ, JFEEAIF:

o BB ETY UV BT ) T AR R A

o (R4, WA S LI 4;

o Joig A AR S B4
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Python “RIDAYJE”: 2Tk CHEFREF, MUAETRE LT 0 MRas i iy iy B ek Bl it , g2 ik
FEFp LAS g i B I5 AT, 8240 Python R/ He 2 HURME Wi AR P i (Fean, WEAFRERE) . HEN )
K, WLAESE Python MEREZRAIN C T A MW IAEEAE kS, B RY AR -

WfESE 4], A F a4 U7 H BBC [ “Monty Python "®ATEH”, SIEFTE# Tk (Python JFL “ME
HE”) o WK ZAE SR H5 |1 Monty Python /NMidifmse, 22 i !

BUE, E2ext Python BRERHIIA, ARUEA THE—LL4IYy 7B, 2UMME, ~A~Jin s U2 LRk, &
W P EAEAE, IO7E Python RS H 25 o

TE AR IR . XA WA LE R Z R, (B PSS TR B TR A A TR
BRI HABTR SRR I &R B, /40 Python 155 . REMINAE, FHIRFUR R B RB . i FEdREE
B, B B, fda, NMAERPRE, W, SR R PE UM ZEEGE.
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CHAPTER 2

Python fi#f%z8

2.1 RS

The Python interpreter is usually installed as /usr/local/bin/python3. 12 on those machines where it is avail-
able; putting /usr/local/bin in your Unix shell’s search path makes it possible to start it by typing the command:

’ python3.12

ORE, T DATE shell #iz4T Python T o [RGAI DAMRRRZHE H 5, MRRESRULA T REZCAE MM OLE WRIE
AWIE, W R B AR Python KAMECARGAE LS. (BIAN, H WAEMLA /usr/local/python,)

On Windows machines where you have installed Python from the Microsoft Store, the python3. 12 command will be
available. If you have the py.exe launcher installed, you can use the py command. See setting-envvars for other ways to
launch Python.

TEEERFR, WA H S (Unix L2 Control-D, Windows 2 Control-2z), Bi&iBE M fRes,
BRI 0. WERARERH, AT RAS A a9 quit ().

1E30FF GNU Readline FEIQRSET, WORFSRIOTFAREIE (IR AC LA FT s b, UM% KR
T AT o R R R RS, FE IR IR Python HERAFHT, A Control-P. WrH| “mE” HURY, ¥
W ST s B I 2 X% B e 5 0 4, TRIRERE. VAR, sKERT AP, MBI
SCREA TSR L RE IR RS B R 2 WA T AT

ARRE B0 2000 Unix Shell: 15 tty 4 SO BRMER AT, T DA A MO EBORNG T &5 DL
A B, SARHER A SCPRR AT, WSEOR TS B A

A second way of starting the interpreter is python —-c command [arg] ..., which executes the statement(s) in

command, analogous to the shell’s —c option. Since Python statements often contain spaces or other characters that are
special to the shell, it is usually advised to quote command in its entirety.

Python BEHL L AT AL AEMIAGE ] . HiA: python -m module [arg] ..., &IfT module IJSCHE, X
HRAE M 1T HL IR S 4 1 —F.

FERL AT AT A SO, HEAEMA AR S5, I Ea i -1 ginf AT
" Unix RGeS T S HEHZEAG Python 2x i, Python 3.x MERERRERAZEH M AT A4 A python.



https://tiswww.case.edu/php/chet/readline/rltop.html
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AT BT A 18 1533 I, using-on-general.,

211 EASH

TRRERS I A 21T S4L, TEMA L 5 HADSEE A TR Y RAAR] sys B argv 28 & B 4T import
sys, AIPAEAXAEEL, 5. R DE— 1 IeEK: KA EMASENR, sys.argv[0] 2%
FRE ., AEMAL R - (WHEEIA) B, sys.argv[0] & '-'. i —c command W}, sys.argv[0]
& '-ct s AR BEI —mmodule, sys.argv[0] R0 HRMBI AL . BRI -c command
5 —m module Z JGIBEI, 12 EHIEBAE sys.argv A2 BN EE

212 FHER

L3 (tty) $i ARSI R A MK, (interactive mode) TEFF. LR T, 287 &
RRAE, RRRA T84, FRAENASAATES (>>>) 25 BTN, 5 k2R H,
BB A (... JEASRRERRD, EOERRUGREE . MG, RBGEN, G AR

$ python3.12

Python 3.12 (default, April 4 2022, 09:25:04)

[GCC 10.2.0] on linux

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

WAZATRAMTER, BESAT. DL if A

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

Be careful not to fall off!

R HREH A TEIL 2 Z AR

2.2 REBRRNEITIME

2.2.1 B HHFFRE

BOAKEOL T, Python YRS SCIFH) it ie UTF-8. X Ahght SHf A ERZBOE S T4, AT 54585
TR, AZHE . BRI MR A IR e e U # LAY ASCIL P A A8 40 ek 5, TR AR AR 3
SFICAE . BIER RN TAT, AR AL RE R UTE-8 4, i HL A0 68 SCRF SCIR P In A5 1
&

WA BN, WIEFEWISCIF R aRD, SR % — AT 285 Rk RE . AT

’# —*— coding: encoding —*- ‘

H, encoding 7] VA2 Python AT 2 —Fp codecs.
Hean, FEEREH Windows-1252 4fith, JRAS SO 25 AL :

’# —*— coding: cpl252 —*- ‘

F—ATH N tA — P BISMIELL, IRRSLAUNIX “shebang” 47 J¥3o U, il BHEEEHESCIRIER — AT B
LUE

6 Chapter 2. Python #2%%28
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#!/usr/bin/env python3
# —*- coding: cpl252 —*-

&

2.2. FRRBANIBITIMG
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CHAPTER 3

T

Python &

&

NEB AR BT (0> 5.) KA S AR, ZEA AR AT
FEORFF ISR NAS; RASERFIIT KA TR R i i o R3O AT B 26— n i
MIRESRZATaA 1, B, A —DNERT.

APPSO, HELE Ay SIERE . Python FEREDA # TFk, HENZYHATEH . TERER] DALE
Pk, ARSI )G, EANBEAE AR R L. PR P # Slle # 55 TR T B AURS , Python
AEREERE, BB, AR AR

ZNGL IR

# this is the first comment

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

3.1 Python F{Eit B 2§
PAE, 22U R Python v 4. HENRRERS, SR ERTF (>>>) HIL.

3.1.1 5

fEREAT R BT R MARIAN, MaAmER. RAXEARERE: B85+ - . /1
AR — . (Hdn, Pascal 8 C); 455 (0) fikr 4. Bifn:

>>> 2 + 2

4

>>> 50 - 5*6

20

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

CFITgkED)
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(£ 50

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

B (A, 2, 4, 20 ) WYALE int, AR (W0, 5.0, 1.6) YRR float. ABREFMFENA
ELRT R

Division (/) always returns a float. To do floor division and get an integer result you can use the // operator; to calculate
the remainder you can use %

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

5.666666666666667

>>>

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

5

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

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

17

Python Jf] ** iz B THE I

>>> 5 ** 2 # 5 squared

25

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

%5 (<) WTAERIIE. BIDR, F— IR0 RN SR 4

>>> width = 20

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

WRAS REARE SC (B, RIRME) , BEZAL B S fn i i

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

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

Python 4= SCRAF GG 1R G IALE BRI A S LR AR R0

>>> 4 * 3,75 - 1
14.0

ZHFAT, BRSNS A . Python MAETHAARN, HRARKIT — M A R,
Bildn:

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

>>> price +
113.0625

(N IUEkRED)
Voo [ — MBS TR, TR —3%*2 SRR — (3**2) , MUk, S53R2 -9, BLBEGRIXANNIE, I EBE 9, TMH (-3) **2,

10 Chapter 3. Python &5
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(£ 50

>>> round(_, 2)
113.06

BIEIRAS S R s, AT AR, AW SN FS M mEAs E, A RS EREE
F Bl AR

7T int fl float, Python iR Z3FHAMEF AL, KUl Decimal B Fraction. Python if PN & 73 4L,
Ja% 5 8T AT RN REC (Fn 3+575 ).

3.1.2 FHH

Bk T, Python if W DABMETAFER . PRI A ZFERIUBA, HE51S (- ) BREE (eee) dR
TERIZE SRR . SORHL \ T8 3

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'"Yes," they said.'

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

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

LG RSN A FAFER IS S, FRIR AT BORTRE . BAA, A I AT ARk S
AW FRRA—E MG RS AL) , (HMA PR R AR AR REE T A 55 = i B |
F, BTN IR S, Rz, WAEREGS. print () EEG B NAEERE S, ERENRH
BREIS, 5 SORRIRRIR T

>>> '""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.

WERAA B RIE \ B TR SOSRRIRTAT, ATDABEI R4s 545 %, TET1S RIS © BT

>>> 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

PR PTG 217, — M RMA =TS e v s v S )
EURATESAE, (RALFT DT I \ SRR . DA TR

PAHAEF AR, BRI \n AERE1S (L) RGHS (L) BESC R SRS S K, R
RSB SONG1S " AR RTS8\, RZIMA.

3.1. Python F{EitE 2§ 11
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print ("""\

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

nn ll)

FHAr GERTHRE AT A B TEN ) -

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

TR + &7F CRE—), marPAy ~ =R

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

HEBHMAHZA F44 $F @l (SISRENTR) 2a3haH:

>>> 'Py' 'thon'
'Python'’

BHE IR AR I, XS I BERr AL -

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

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

XTI AE R TS E, AR T AR A

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

AAAAAAN

SyntaxError: invalid syntax

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

AAAAA

SyntaxError: invalid syntax

HIHZAAE, ARG FHE, 2+

>>> prefix + 'thon'
'Python'

TR &5 (PRI, BT RRRG I 0. PR C R, Wi KB — 7455

>>> word = 'Python'

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

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

R [IE SR, BRSNS ITTEL:

12 Chapter 3. Python &5



Python Tutorial, A% 3.12.0a0

>>> word[—1] # last character

lnl

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

>>> word[-6]

IPI

R, 0RO —#E, B, SEERGIN -1 IT.
B TRE], FAFRRSE R o RGITDARBURA AT, b WG T AT R

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

DR RS IEOAMERA A s A WIHRRTIN, BOAMEN 0, AMSEHRG I, BOANE TR IS

>>> 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
'OD'

R, WmaRuSUR I, EAUETREH. Ht, s(:1] + s[i:] BE%Ts:

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

WA LAKAR BRSBTS AT 20, NP 0, R TR Aa MR, n
TR L. Bl

fom 4
[P ly |l t 1l h|oln]|
e T S S
0 1 2 3 4 5 6

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

B AT R TR RG] 0.6 BUALE, B TATRCTR N I R G I @ B j iR i R Z R
b A RA N

T HAAERRTITIR, AR RGEANBE, U KRB EIERTIZ 2. B, word(1:3] MUK

R 2.

R B A A -

>>> word[42] # the word only has 6 characters
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
IndexError: string index out of range

B2, Y& B 5]

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

(Rt

3.1. Python F{EitE 2§ 13
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(£ 50

>>> word[42:]

[}

Python “FAFERRBERE UL, Eimmutable #)o I, 7 AFER ARG LB 2 A5 -

>>> 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

BN AT, OB

>>> 'J'" + word[1l:]
'Jython’

>>> word[:2] + 'py'
'"Pypy’

WEMRE Len () 1R [ FAFER KK :

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

S W

textseq FAFFIE 7P KA, RTINS FhERAE
string-methods “FffH SCRMRZ AL TE 5 & #0071k

f-strings P B M FAFH FIH{E .

formatstrings {fif] str.format () &4 4 E .
old-string-formatting X HLi¥:k 7] & BB AL TR R AR

3.1.3 &K

Python SC#F 2 fh B & KA, "R ARMEHAGTE R, RN F1&, BRI IRE, &

A 2IRAEE AR ICER, BT, &R

SRR —

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

R (B AN Esequence 2E8) —HE, BIRMWSFFRTIFYI ;A

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

1

>>> squares[—1]

25

>>> squares[—3:] # slicing returns a new 1list
[9, 16, 25]
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PIR A ER M A S SRTR MBS R . AT U BAE 2R 51 R s DL

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

LIESUSEERE R (o

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

Simmutable FFFERRIR], 51 Ffdmutable 288, FHLP 28] PARCAS :

>>> 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]

append () 7 k] DATEFIRES BRI CE (FEILE30) -

>>> 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]

NV AE T ARSI, B s A3

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

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

>>> # replace some values

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

>>> letters

['a', 'b', 'C', '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 1list
>>> letters[:] = []

>>> letters

[]

WEBREL Len () WICFA)E:

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

WA LAMRESIR (Bl A& s RNIIR), Filn:

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

>>> x = [a, n]

>>> x

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

@3
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[Va" Vb" ’CV]
>>> x[0][1]
lbl

3.2 EMRENE—F

4%, Python i A ASE AL N "SR ZRHIMESS . BN, FIAZR'S LU RAE BRI aR TS, AR R

>>> # 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

ABIFIA T IAHIGE.

© AT S EMAE: AR a Al b [RIHRAHE O F 1. S5 47 XUN T —IRZEIRE, XARHAEH
FIRATERMERTRC ZRME T« ARIKASRAET MRS A

 while fEERHZRMF (XHAE: a < 10) fREEHERIS—EHIAT. Python Ml C —Hf, (E{TIEZHAL

HONE, TR XADFAEAT AR TR ESERE, FE L, AR A RIEFEZEHNE,
ZEFP AR e 7 (8 e g ST LR b R B LR . ORI AR ME SR C I H —H: < (UMF).
> (KF). == (FT). <= UNFET). >= (KTET) L= (R%FT).

* PAIRARIE fEikeY: 4t Python HAUEMTr 30, FEXHA A SATH, 1 MBI A HI R AT s #%
T SCA g A T DA SR BB A R i AT 3 IR BORE I SCA i B A S S e A s il <2 Ui A
EEAI, BRI AT FATFORER (RO s A RE W — A 2 i n—17) « 8, [F—3k
TR —AT R AR -

e print () RKEGESHNE. SFRAANE (i, ZEHEaR0eT), EREEZA28,
ggiﬁ?iﬁ$oﬁﬁm%?ﬁ$$%ﬁ%,H%%ﬁﬁZﬁ%ﬁA*f%%,ﬁ#ﬂuiﬂﬁﬂ
R AL FRAE -

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

KT ZH end W] LA B H S TR HAT, ST 3 — TR ERAS

>>> a, b =20, 1

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

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

16 Chapter 3. Python &5
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cHAPTER 4

Hitmizi=hl TR

BT BTN while if4), Python if SCRFHME = A WA G4, FURRA A

41 if i&%)

I NHAARETER B2 1 164 Bildn:

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
x = 0
print ('Negative changed to zero')
. elif x ==
print ('Zero'")
. elif x ==
print ('Single')
. else:
print ('More')

More

if AU ENWEA elif A LATHER else 4], KT elif elseif (45, WM TRALZH
ik, 1f ... elif ... elif .. JFHAIPAYYEEAIES P switch B case BRIV .

WEREAE - MESZ AR RITH, SR AR E RSN, match IFRESEH . B Wmatch 15 &

19
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4.2 for {EX)

Python  £or ifif 5 C 5 Pascal HHORIF], Python fly for WA (B RBMEE (1 Pascal), B4 T
FI P15 S RSB BRI A PHIOAE ) (10 C) | TR I s T 1R R SRR 51, 0 2 AU ST
S B T 5. Pl

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

RGBSR EGHINE, SRES MRS NN TIREN, T2 LYk iz A i A
Gl RIibE Seg

# Create a sample collection
users = {'Hans': 'active', 'Eléonore': 'inactive', 'HE K Ef': 'active'}

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

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

4.3 range () R

WEKEL range () ® T H, ZeRET AL ST ARGRL:

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

s w N e O

LEIFAIA LG A E MR IEEUE; range (10) LR 10 ME, X2—MREEN 10 (975, HARITRER
SRR VLR . range RIDAARAN O JFIR, S8 AT AR E IR EEBE ISR BERY ik, SR 5140

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

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

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

range () fll len () HAEFE—E, AJPAIRRGIERFS):

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

3 little
4 lamb

Aid, KREHIENT, enumerate () PRECEEE, FERIEIRAGIETT .
AR H i range, 2 LR B Z52R

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

range () RIXSRGEAERSIRMRE, EHIX PRI GAR—BIF. BAW;, ZIGET P51l b
BELEI, A AR EIERSIR, N4 T 2500,

XA RIR N AT LA Geiterable,  pRECERE 745 AT 0 RRIBGES IR, B2 P A TR ek g 5.
for IFAIURIXFEIIZNY , sum () J2—FME AR AR R S H0 ek 4

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

TR AT AR 8] ] kA G B A AR S M ESE R AR A XA, AR
X list () WIEZ40T5.

4.4 EIAPHE) break. continue &G M else F4)

break A C FRIFML, HT BRI HILH) for B while JHFR,

TEFE R SH) else TH); for fRERH, MR QR CRETIEMEH, 8 while TEFRAYZRIE AT,
W% T4 break AR ILIGERN, APIITZ T4, A N HEX N ERELAIEIRB:

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

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

o U1 W N

(Rt

4.4. {EIAhH) break. continue EEG K else ¥4 21
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7 is a prime number
8 equals 2 * 4
9 equals 3 * 3

(Wehls, X EXAE. (fH%E: else THIBT for i3, ABT if iH4).)

5 it iEAMI, N else TAJHEM try i else F4): try i) else FAJFERMUA FH T, TEER
1 else TAHINFERIZST break BHAT. try BRI HF LT #0472,

continue MG H CIEF, FRMEIITIRIRN T —UEN:

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

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

print ("Found an odd number", num)

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

4.5 pass &)

pass IEAIAPATEMEAR . Bk ERFRE—MER), HEFALEEPATEM SRR, w7 ZiER) . B

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

TR B A TN

>>> class MyEmptyClass:
pass

pass B DAIE R BT TR S AAF, RIS RETMRIZR. tU, P a2 pass:

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

22 Chapter 4. HipFEZHTH
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4.6 match &)

A match statement takes an expression and compares its value to successive patterns given as one or more case blocks.
This is superficially similar to a switch statement in C, Java or JavaScript (and many other languages), but it’s more similar
to pattern matching in languages like Rust or Haskell. Only the first pattern that matches gets executed and it can also
extract components (sequence elements or object attributes) from the value into variables.

M B AR B AME S — e A EUEA T HAR

def http_error(status):
match status:

case 400:

return "Bad request"
case 404:

return "Not found"
case 418:

return "I'm a teapot"
case _

return "Something's wrong with the internet”

HERE—MUEE: “ABRR” _WiERN B ERAIFUESICE AT . WA case BAJVCECRT), WAL
PATEAT 5 2 o

1 (Yor ) AE— MR AT A G2 HifH:

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

BRI, FF T T e 2 i

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

mﬁ%ﬁﬁmﬁﬂ'%~AﬁtﬁﬁA E, WPAEER LR F Ry . (H3 TR A
REEE T —ADFHEM— R, AR 8T — kA HAHE (point) . PR TWAME,
A B S BRI R EIRE (x, y) = point,

BRSNS , AIAERA S I — DR TR SEIR, AT DA R P A 5 L -

class Point:
x: int
y: int

def where_is (point):
match point:
case Point (x=0, y=0):
print ("Origin")

(R gksh)
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case Point (x=0, y=y):
print (£"Y={y}")
case Point (x=x, y=0):
print (f"X={x}")
case Point () :
print ("Somewhere else")
case _
print ("Not a point")

AIAE dataclass 5% SCRPBIEHE I N BRI ACESH B FERFIE _ match_args_ FRERIE AR
KB E AR E ML . WEREHB Ox7, 7y, WA N EGE, HF HAHE v JEtEgE 2] var A8h:

Point
Point
Point
Point

1, wvar)

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

BEPUE B 7 SO R BN TR MU IR S AE MR A B 22 M BCE R N A9 B, DABEBRARAS NS B 2 98
WEIME. JARMAFR (HI EIEW var) 24 match i5A)FTIRIE. 551 ZFK (B foo.bar), J&
PEAFR (BN BT x= F1 y=) sRAFR (GEEIHEH7C.)7 RIHA, Bl BT Point ) HRAAR S HIRIE.

BT DMERHRE . BIaN, WA —A> LR g s 22, Il 4 Oy sCEA 7 PR -

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

NBERAS ISR PP 1E TR QRSP IRECAE, W) mat ch 4822 PUIE R —4> case THAJHL. YR, {H
(R 3R B AEAE <P AP IR AL Al

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

match 5] A H AR -
o SFEIREZERL, TaMmAEES G S MRS X, I ALk BRI EER) T (HENTARE
Bk AR B AP ER
o FHIRA SRR RMRAIRE: (%, v, *rest] M (x, y, *rest) MUEHEMTHERME. £ 2
JEWIAFRETT Y _, B, (x, v, *_) AIPAVCECELS R/ADBA KB TS, R g6 e HAx i 4
H.

o WLHHEEEL: {"bandwidth": b, "latency": 1} MFHLAHFE "bandwidth™ ] "latency" 1
. SFEBEXARE, MM 2N, **rest SRMBIER . B ~_ BTUAN, A
Ho

o B as SCHET AT AR TR
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case (Point(xl, yl), Point(x2, y2) as p2): ...

FHES AR —AICEMPON p2 (L EH ARSI R E51)
o REBCFHER ISR, (H2RBIXIS True, False Fll None N ARAS B .
o BT DA iy 2 it XL T TR RS B A R DART 1 E AT TR A il 3R A

from enum import Enum
class Color (Enum) :

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

match color:
case Color.RED:
print ("I see red!")
case Color.GREEN:
print ("Grass is green")
case Color.BLUE:
print ("I'm feeling the blues : (")

FORBUE PR BB ANEO M - B, AR 7] PAZ B AR S 5 1) PEP 636,

4.7 EXLEE

AR G ST DA H B 5 R A BRI SR R

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

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

EOLRBE T KT def, GBS SNBSS, REGERN T 17710, - Hu Mgt

PREL NI SR — 2B R TR I, RFIFER R SUFAFE , WARH docsring, TEIL A4 F 45 B o FIFH SO
FAFERAT DA BhAE AR LR SR BT AR SCRY , 3B AT RALETT & e 30 e AR R N 42 17 SR s Python JT % %
T35 WAE ARG FoIn A SRS P45 S A 1> R

BRBAE AT I JH BR BR3BTS4, T s BIREHEAAE RS2 g RN, Bk, £/
S REERTE, K5, BINZEBEHRTSE, BReRF5E, BaeNESARASE. Hik, R
BAIPAG| 4 JRAE B AANZ R AR A B, (HECF AR AN BRI (k)2 global 1EA)E X4 R7E
&, I nonlocal HA)E LININZREAE) .

TEVH I R B S35 LB 280 (582) 51 AZIME FH sRBUY RRBarr 526 I, SES R 48 A kg ik
(1) (HAR g AR IR LSRN B 51 AT AR XS R ) | 24— AR B 25 oh— AN B0, 2 iz A —A

VsgBR b, 2 3| AR XA AL, By, R R ARG, R e R R MR AT I (AR TTE) .

4.7. EMH 25
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B Rk

PR RIUE SCAE 24 RIS T B B0 5 R BOW ROCHRAE i o MR R B4 i3 1) X A0 P R SR
o ] AR HA A B (R — RO S, T D% R R

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

fib AIR[EME, L, HAESAIEE YERE, M2 M. F b, ¥F return iBA)H KA HLIR 1]
fE, AAREXAMELRZ None (B NWEZK). —BOokUt, MRS MR EME None , I
BEHEUME, "PAMEH print () :

>>> fib (0)
>>> print (£ib(0))
None

2 5 AN LB 2R PO BB S AR TR a4 551 i ek 4t s e o

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

>>> f100 = fib2(100) # call it
>>> £100 # write the result
(¢, 12, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

ABFIEHTGI AT —LE Python HjfiE:
o return IFALREIEREIE. return iHAIAHRIAXSHE, &I None, pREENATSEHEIR H R 1]

None,

* result.append (a) EHAPHH THIFEXMGE result 1 ik, FEER “NET” XNREE, @maH
obj.methodname, obj &X% (WA PAZFHRIERX), methodname EXTGAAE LS. A
RAE ORI, AR EA DR, BAS51EE L. (H £ LB & TR EFM
W5, FELE ) mBIHR R TE append () @ ASIFX R E LK, ATESERKBRIMFICE. R604,
ZITVER ST result = result + [a] , (HEAR.

4.8 REYTE SLiFHE

BRAICE SO AR S5 X B8 =l A& 6 TR K
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4.8.1 BENIMESH
NERAGEFMERATA MR T R RS, n] AR Ho SORTRED S5, Bl

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)

KRBT AR AR 7 =
o HAHMMIESIS: ask_ok('Do you really want to quit?')
o B —ANT[k5EE: ask_ok ('OK to overwrite the file?', 2)

e 5 BT 5L % ask_ok('OK to overwrite the file?', 2, 'Come on, only yes or
no!'")

ABLEME T RET in, HTHAFIIHRE S HAME.
FRINEAE S ISR A R BSOE SCPORAEL, A

i=5

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

Epi 2 5.

TRE N BOME TR K BOME AR, TSRO AR Ry, 7 A 5% [F B 45 2R .
B, R R A RBUR SRR LA SR

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

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

AR

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

ARG SR A Z A1 3 SN E Iy, B AR 7 34 5 e
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def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

4.8.2 XEFESH

kwarg=value JBRHY X 48 F 220 WAl DA TR M R 8. eREORBIANT -

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, "!")

VR HEE S B H (voltage) M=ATIHESH (state, action Al type). WEMT T
il

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
N w NN R R

AT e ) 75 AR ek

parrot () # required argument missing

parrot (voltage=5.0, 'dead') # non—-keyword argument after a keyword argument
parrot (110, voltage=220) # duplicate value for the same argument

parrot (actor="John Cleese') # unknown keyword argument

BRECE B, RSB TR E S UG T 4331 5 5 SRR DT e — A BR B 52 1 S50
(letn, actor NEME parrot MAMSE) , XEFSHWINFHARE. XWOFLESH, (Hkan,
parrot (voltage=1000) WAR). ANEEXFE-—NSEE R, F st 4B B 6 2 e 51

>>> def function(a):
pass

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

BIE—IES N **name A, #li—A5 8 (F£IL typesmapping) , %7 3405 5 AT C & SUES X
W2 SN TR R F S H. **name TEZ A LAY *name JTEZ (F—/NIngl) AEMA (*name BAHE
**name HiMf), *name JESHM—1, RICTHE TSI RZINICIESH. HIan, 7TPAE SCRTHIX
ERIEE

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)

(Rt
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(£ LT
print ("-" * 40)
for kw in keywords:
print (kw, ":", keywords[kw])
KRBT LA AR 7 = -

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

sketch="Cheese Shop Sketch")

SRR SN

—-— Do you have any Limburger ?

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

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

client : John Cleese

sketch : Cheese Shop Sketch

B, KRBTSR AR P BT e ORI — 2

4.8.3 %S

BRNEEOL T, ST AR U X O B P A% 158 45 Python R, R TR S5, =, SmAFBRHISE0n 1%
I, XRE, FFAERFERRYCE XL, RIVHESHOU (GRS . OIS RET, 2 T
it

PRBICE SR

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

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

/A SRR . XS RIPES UL S AE A S A R e (8, (RS . XY RETIES
i fEam A e S .

BN XRFSH
BRECE SRR /A~ I, SO0 AR (7 B B R S AL 2 4 R A
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REESH
WAL RN — LAY, R TE ST AR IC N AR L B . ARz I, TESWI PR ESE, HiXMESAh6E

K. WRMEESNEAE / (IERHD) #l. / T2 BB R EES SHEES. NRR
BoE SOPEA /, MERBAH R EES

/AT A E R KT IR KT IS .
XRRXBRFESR

IS FRE N IR KT, BHUTPL KRB FSHE UGB RIS, NESEIRPE A R EFE
ZHIBIN *.

Bk L]
A NHRECE ORI, R/ F o frid:

>>> 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 eREE X standard_arg sgfh WITESL, STV A 5 XBA 1M BRI, vl AR AL B o v] AR HE -
it 28

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

% AMRE pos_only_arg BRECE XHH /, UBRMEHMEES:

>>> 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 some positional-only arguments passed as keyword.
—arguments: 'arg'

F=AREL kwd_only_args BREUE SGlId * FMUR KRBT SE:

>>> 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

(T IUdkss)
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>>> kwd_only_arg(arg=3)
3

e — A SR IR — SR BOE SO, S T A=A AR

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

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

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

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

FHMEEGE X, kuds i name M {48, UK, WHESHIESH nane A HEN

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

TR BT fER ] True, PFONKREET 'name' B5H—MESHE. Bl

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

k7 (URAZEZE) JG, WATRAT . Bty BRECE XL name MAE(IESHL, 'name' AT K5
TSR

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

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

B, RGBS MAFRATME **kwds R, WA B
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INGE

AT 81 e s TR L AE 2 T A T R 00

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

R

s BNMNRAIELS, WLAMER PTG RIIES 4 . ES4 WA Sebnid SOt a8 ] ek 2 Se 2 0
W, ol A B SR, XA AR

. E}B?E%ﬁi%a}é, H XA FRA] AL R BOE SR 5 BRARIS B P OB 3 Se SR L B, A
PS8

* MTAPL MUHOURGIEIES, WIABT 1A KB UYL S i SR APL 255
484 EEXBIIR

PR, SRR SRR W, XL ETEedh (R T o2 ). FERALHL
BWESZH, ATREAE T EESC

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

variadic ZHN T R B R BHITARIRSE, Wi, BMTEFEEESIERAR. rargs IS EHIME
B ASHHRERMUR KBTS HL, BARMEX TS, AR S

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

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

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

4.8.5 fRELETF

PR BRI BRSO BB AL, (BB TR RS OTd B, B TH SO ERAE. B, WER range () M
%%k%ﬂéﬁ’] ;étart Al stop 522, QIS EESEHON B MY, WA R 5, H o+ fﬁ%fﬁfﬁﬂ;&%ﬁ}ﬁﬂ%‘z
JCLH AL

>>> 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]

ke, FIATPAR ~* BAERF I i P 24

>>> def parrot (voltage, state='a stiff', action='voom') :

print ("-- This parrot wouldn't", action, end=' ")
print ("if you put", voltage, "volts through it.", end=' ")
print ("E's", state, "!")
>>> d {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}

(Rt
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>>> parrot (**d)
—— This parrot wouldn't VOOM if you put four million volts through it. E's bleedin'.
—demised !

4.8.6 Lambda FKixX

lambda FH#FHTFAIE/NYHE AL KA. lambda a, b: a+b REGR[FIFNSE0F A, Lambda pRECHT
TALATF R R BT R Ty . FEiEvE L, EAREURE R EIAA. B L, B R MRS L
R, SiREREUE L, lambda s AT LA AR IR AR

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

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

42

>>> £ (1)

43

_EBi I lambda KR 0] pRE. 0] PASE R 44 eR BT AR AL 3 S0 2

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

>>> pairs

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

4.8.7 JHFFFER

PATR 2 SCRS AT A A AR N 205

B AT R R A R 2L . PR R, AN A B AR G2 s, Ryl ad oAty 508R
BuX 25 B (BRARZAFRRET i il ik s BRI 1A ) o X —ATAR G FHRITk, DM 4.

SCRFRFH AT, B ATV oA AT, AR LRSS R T SR E S TR,
RGN ZE . BIER .

Python fiffr#i A MR Python s 24T A5 R P IE R At PIBE, SCRAL BT H W AR BN ER it . X0
BRAERLIRLA R 2008 SCRYPAFER SR — AT X B IS — N AEZSATUE TR SR P A A i i b i (58 — A7 %
HPAFERILRIG IS AE, e P AR I AR, L, ReEMsE—1reogit), AR5, MERFArE
HETAATIT AL St S0 =B85 AREA gt D RAT, (EAER I T 4Bt AT, R
B LTI TR RIS AT FALHIRATE IR0 8 A2t ), B A2 o

MR ZAT IR AT A AT

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

No, really, it doesn't do anything.

mmn

pass

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

(T IUdkss)
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No, really, it doesn't do anything.

4.8.8 EHHUERE

BRBTE AR TR P 1 E SR ECR B T e B (5 R (PRI PEP 3107 Al PEP 484 ).

iriE AP ST IR ALY __annotations_ JEtEr, I HASLWR BT ARy . FES15
HERE SO RAETE S A R E S, JaR— PRk, SRR SPORECIPRERE . & RERRER E X
TAXRMAGHT —>, FHR—DRENX, BARECTIESFIRMFEIR def IHRERNE S 2R, T
NI — IR SR, — AT 588 7 S BA Bl [ e A R A

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

>>> f('spam')

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

'spam and eggs'

4.9 INGH: BBRE

WAERIF G ER, BAZARAY Python fURD, JREMEDHE— T RABRAE T . KREHE T HSAE AR 1 XU 17
iS5 (SCEMERHDL, Boital) s A2 MR SE R A AT e, RELEIC A N BT SR B U 2 — 7
FR Rl ) G B AR T A AR B o

Python i H K Z 4L 1 PEP 8 (i XAHE TS EIHEATIIM GRS T FE. SUOBLH o Python JT A5 35 B IR
[FIZEOFELE: PATR 2R S A% D2

o giiE, W4T, ANEHIRS.
4R/ HE (CEVRIRE ) MRS (ES) BE) Z Ay 2. RIRMFLTIRIEA, SIFmm.
o AT, AT 79 AT
REHATI/INGE PRI B LT, 8 TR B Bonds FIFHER s AR sof.
o HZAT IRRECRE, JeR BB A
o BOHEHREE AL —AT
o [ SO
s BEAHE. 25 EENSE, BEAEEEERSNEM: a = £(1, 2) + g(3, 4).

o KA KB A4 —BG B, fy 4 & UpperCamelCase, fiv 44 o 85 J7 & M
lowercase_with_underscores. Wi HENE—NSEEEM self CEMFEIEN7IE L),

o G5 T EERZIEARST A, A AR 985 . Python BRIARY UTF-8 24l ASCIT nf DAREALAFf
L.

o [, BEZ IR, 4B SR AT RETD, AR EHERRRAT AR ASCIL P4
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CHAPTER D

HRLET

ARERAIHEZ Bzl i) — L%, FRE, i B R A

5.1 FFRiFRE

PNFBARRB SRR Z Ik, IR R A TR :
list.append (x)

TEHIFARREFM—DICE, M4 T allen(a):] = [x].
list.extend (iterable)

HABEAIRTRY RIIE. M24T allen(a):] = iterable.
list.insert (i, x)

TEFREN BEHATCE . B NSHERBATTEWNERG|, HI, a.insert (0, x) FEIIFELIHAITCE,
a.insert (len(a), x) Z[T a.append (x) .

list.remove (x)
MINFHHEREE —MER x e . RRBFeE TR, filtk VvalueError 54,
list.pop([i])

MRS F IR E B ICE, HRMPHRKITE ., RIGEMNER, a.pop () MERIFR B FER G
gﬁ\ﬁ%?oﬁ(%ﬁg)’&%*iﬁﬁﬂ@ﬁ?ﬁ%%ﬁiﬁ%ﬁ%ﬂiﬁ%, AR BR AT T . XFhFREEHE L
+ Python % o

list.clear ()
BRI R LR FTAICR, MM T del al:] .
list.index (x[, start[, end] ] )
REFN R —AMER x FICRMFRRG . KB E TR, itk valueError 7.

A BEB R start T end BV RFFS, T RHER IR B A LR E T 3R 7RGSO T A7
ST AR, A start Z5L.

37



Python Tutorial, A% 3.12.0a0

list.count (x)

R EIFFHICER x HIAREL
list.sort (* key=None, reverse=False)

SRR P RICR (T AE SHEF S, TR sorted () ).
list.reverse ()

k21 E LRl PIvE

list.copy ()
R EF) LR FEFE DL BT al:] .

RGN TR Bl:

>>> 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 at 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’

insert. remove. sort %A RBHANE, N E{E——R B AERIAE N None ! X2 i # Python
A AR BRI IR

WA, ANEIA IR AHEF s . BN, [None, 'hello', 101 sAWHER, W ANEEARESTF
FRERXTEL, 17 None ANRE-S HABZRAUNT Y . A SO BUMRABA & SUNF X 2R, BIAN, 3+475 < 5+77 iXFpxt
FL RS IO

5.1.1 RSIRcI KR

(AR EL IR A Y, BOR@ARBSERGE (“FHEAE”) o LRI MR A T, 6
append () » MIERTIGHEHULICER, 1 pop O, AHHRERSG]. Bl

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

[3, 4, 5, 6, 7]

>>> stack.pop()

9

>>> stack

(FItgkss)

VRIS AT RE IR AR R, AV HIESIAT, B, d->insert ("a")->remove ("b") ->sort () ;.

38 Chapter 5. #iE4EH




Python Tutorial, A% 3.12.0a0

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

5.1.2 R%5|=seZBAF

ST AIFERNSY, SoBIMARICER, focliudy (“Jeibseth”)s 2R, FURIENPIIRRCRRAG. Hh,
TEFNFRARRA A ERTTRART P, (AAESFIF LA AR RRTR AR (A AT bR AL iR 3 —

fii).

LIPS REFH collections.deque, W] DABREM Pismids sk . Bl

>>> from collections import deque

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

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

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

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

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

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

5.1.3 JIREST

F RS A QISR T E /G . IR R, R s R AR A RS O3 B AR A, AR
IR RV S22 SUN R A PFCR B 7751

Bian, QlE-FIrEfgI%R:

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

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

HE, XBAME (8ER) A8 <, WEBERASTHIGUIRIAE. NRIr AT ATCEIE T 55
B

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

AT

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

XA E R R . S
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SIRIE RIS WA EUT A — P RSK, IS for T4, W, REIREAP for o i
L. R for B L E TAIRMHSIT AR — IR, R00kB, U TIIZRIRE S0
SIS I E 3L Ak

>>> [(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)]

ST

>>> 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)]

R, EIPIBACH T, for A1 i BNUPAHN .
FikARTdl (Bl B (x, v)) W, 24U E4ES:

>>> 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)]
(o, 0y, 1, 1y, (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

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

SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

F) et A Cn] DARE A2 25 i ek S OR i & e A

>>> 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 BEMIIRESK

H) TP BRI IR FRIE AT AURAEM 2GR, HE R PR — oS
NIHEAS 3x4 AR, i 3K 4 B4R

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

NS e T T AR AT

>>> [[row[i] for row in matrix] for i in range (4)]
rry, 5, 91, 12, 6, 101, 3, 7, 111, f[4, 8, 12]]

As we saw in the previous section, the inner list comprehension is evaluated in the context of the for that follows it, so
this example is equivalent to:

>>> transposed = []

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

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

Pd e, AT

>>> transposed [1]
>>> 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
rts, s, 91, [z, 6, 101, (3, 7, 111, [4, 8, 12]]

BRI, B E R U AR R . U, zip O BRBCERF

>>> list (zip(*matrix))
(1, 5, 9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

SFAATRE S RARN, 2000 % 45 L.
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5.2 del {Efq)

del IHAIFERG], MARMAMINIERFBERICR. SRIEER pop () AR, del AW PANSIFRHH
Bulh, SaFEBAIIR (2R RRES D). il

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

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

L]

del WA DA Sk M BR e~ Ar

’>>> del a

W5, H5UH a fiaims (EEPVERS S —ME). JFXRNE del BHABME.

5.3 JTHFIFS

PIRMFAHHARZINE, B, REIAYIA#AE. XA EEREAE £5) (2L typesseq) . il Python
R IR, HALR SR A . AR5 — P e e 51262 L

JCH M Z A S IR a4, fin:

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

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

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

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

.vo= ([, 2, 31, [3, 2, 11)
>>> v
(ry, 2, 31, [3, 2, 11)

iy, SRR E RS AE, XA REIE R R B CAL . FARY, RS RE, A an Rk
A (AR TT4l 2 R FA A —aB5r) o AARVEATTHP IR TTRIE, 4R, ATRARIE S8R5
ARG IO .

AR, STHSIIRMG, AEMNRAR, HEEAR. STl immuable (CRAIAER)), — ] 8 50
R, g (AT SRV (A5 namedtuples, ALAJEIEDF). F1#Zmuable (7]
AEH) . SIFRTTE O R REAL, ATEACTT
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i 0 A 1 AICRMITCALHLRSRIR: N T IERN XA O, WA — BN . RS S T
PABIEZ T R — Ao R Al DUl XA TR G Sk i (B B —MER IS A
) . LA, (AR Bl

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

("hello',)

At = 12345, 54321, 'hello!' J& TAAATEMHBIT: {H 12345, 54321 fil 'hello! ' —EHIT{
PEICA . WA AT

>>> x, y, z = t

W2 N o) ot 2y, BT A MEAEATES . PO ey, 22 AL &5 0 051 o3 i i A
%o TER, ZEREHS R T4ETUMFE a4 s .

54 £§

Python j& 371 & XFEURRI. AR AR STRANATFAS . FA MRS AN HRERE
TCR. LAMRIFFOH. E. B WRESFHEAER.

Bl METE TH set () BRAL. HRE, BIEEEGHEN set (O, AR (3, () Q@R T
/NI GAREH : %’—,\o

PATR 2 —LE R R s 1)

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> a # unique letters 1in a

{ta', 'r', 'b', 'c', 'd'}

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

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

#
_{la', IC', lrl, ldl, lbl, lml’ IZl’ lll}_
>>> a & b #
{Val’ Vcl}

>>> a ~ Db # letters in a or b but not both
{Vrl, le, lbl, lmV, IZ’, lll}

letters in both a and b

5o a5 X R, RERIHHES:
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>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
_{'r', 'd'}
[ ]
5.5 il

F & (S typesmapping) )& — 7 19 Python [EI'E Ji 87 . HAIIE 5 T REILFILFRR 3R 40 Al 325
#een. HGUAESERHCHRTINFIIARE, FILPA RAEF HET], KETEE ST H ST, ol DU HAD
EEAW AR, HAEFARR . 5. sodlmocdl, W] AIFE T . (AR e Bl a7
Eﬁg{%&?ﬁﬁﬁﬁﬂﬂ’ﬁéééﬁ?o PIRAREL KT, FOSIRATARZRS]. YIF . append() . extend()
EHEBN.

A PAE SRR SR AR, (AP S TR E— . BRSO TR, S —Finil T
iy Aoe , TEAESES A AGE S B ng BT, X thoe gty g i 0 X

T T E R T A PIUE. ] del PTDAMBRSEMERT . HCAAAER) R TAEEE, 5K
FREKHINIES PR B AR BRI, WA .

XPFHAAT List () #E, R TP A SR, FEAVTHS] (T, W sorted (d) ).
Rt LR, TR T ins

PATR 32— e S i FRR 3

>>> 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)

["jJack', 'guido', 'irv']

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jJack' not in tel

False

dict () A4 R BOnT DA ECHE I BREDXT 81 i -

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

T U T AR R S E A B 7

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

KA TR R BRI AT I, B SR 5 S A v S e B i e

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

PR, B items () Jy T[] SR B A -

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

gallahad the pure
robin the brave

TEFH) FIERRE, H enumerate () U] PAR B A7 B R 5 | A% B (H -

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

0 tic

1 tac

2 toe

RGPS AFAN, i zip O BRECTRARF A e —— DL

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

WA IERTH, SEIEENTAY, R reversed () %L

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

= w 0 J w0 .

Fe A8 € P IEIT 5], TPAH sorted () &L, TEANMBNREFAEEARE b, RE—DEFTFH):

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

i set () KBRIFHIPERITR. @ sorted () Ml set () WEHHNTIRIITUT , FEER® 7751 iy fE—
JLER:
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>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> for f in sorted(set (basket)):
print (f)
apple
banana
orange
pear

Ok, FETRF BB RITNA R, QSR R, B

>>> 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 FAFH=H

while fl 1€ ZPFAA K AT ASERT HUAR , B T DABEIE RIS AT -

HEGZSAT in fll not in JITFIATHIE —MEREAAAE (BOMAAE) TRDAEGH BRI . BHAF is
M is not T HEPMMEREEER DN, I LEI2 BT IL e —F, HARTAEMEEzE

Fo
P e SR . B, a < b == c K a BA/NT b, Hb BHE%T c.

HRRAE AT AR KB 34T and Ml or 26y, IFH., HWRIRE (SO /KBH) ME2RAR] LA not UK.
LA I L SR T LU BB EAT . not MIILSESimm, or MIMLSEdmfk, NI, A and not B or C
T (A and (not B)) or C. HHAMMaTAHRME—HE, AN A BTSSR R B m4lE .

T/RIBEAF and il or WHRK 42358545 HBENE LN, — Bl DA E 4558, Mbrtessik. B,
R AN C HE, B MK, IBARA and B and C AN C. FVEMEMEM A LA /RER, & EERR
o] (B 3 B e — A

AT DA B R A el 2 AR 2k N R I 20 B, il

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

>>> non_null

'Trondheim'

R, Python 5 C A, FERRzUA MR LA XM W50z AT =, Xl 7 C ARy p s LAY i AL
BHERBAPG == 1, HEHT =

46 Chapter 5. B4




Python Tutorial, A% 3.12.0a0

5.8 I b A BIRILLER

FP BRG] LA AR TR 7 5 B AR S LA . X Rh OB 2 3 XU - w58, WWARHI AN RTRTE,

RAHHAE, W] USSR

WERARSE, WIHCREZ SR IE, PABKISHE, BEIHH—NFIIER.

REI P TCRA Be M A 751, W kA T 5 SO U o AR A~ 47 R I A B B T
RESE, WA FPEIRSE . AR —DFHE 50— BRI T8, MERER S T BB () 1
Feole T pAapaskut, a1 Unicode B A7 SHEF AT, T T — 2L LB ) 82U 7

ANk TS

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

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

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

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

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

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

(1, 2, ('aa tab')) < (1, 2, ('abc', 'a'"), 4)

TR, MBSO, R R R AR T @ A LU, s A < A > HEATELAC .
n, REEERALE S B E AT A, BrPA, 025 F 0.0, &555. B, ARG A SBEEL I — X gk

M2fi &k TypeError .

&ix

5.8. FFIIFnH fth2eBAYLLER
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RIR

iB i Python RS, FRAUEARS, ZHIFE Python fREAS i S sMBMIAZRME L T . WL, WERK
FEIFIY, BN SCR G A U RS, AT SUUE AN, 02 RS WA . BEERBORB,
T EYES, RAFHCEATR T ME AN WE WAL, AFERRFIR I E— Ao, AR
BRI 2R

PR LEFEK, Python FBAFE SAFA— 301, AERIAS SRR 19 2 BB ] o XSSP A2
Pei BEHEARE SCAT DA F N B AR R 2 AR (FETUR AT SR ﬁﬁ%ﬁ$7mﬁ%ﬁ5%)

FEPUZ 7 Python & SCMIERIAY SCIF. HOCHF# RBIRA N2 4, .oy o FEBIBRINES, id 4 jmAr i
ane T%%mﬁﬁ%(W?ﬁ%%ﬁ%&miﬁ%%%f%mﬁ%T@@fﬂwpyiﬁ BALAT
%

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to n
a, b =0, 1
while a < n:
print (a, end="' ")
a, b =Db, atb
print ()

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

BUAE, HEA Python fRéds, HIPA RS AR :

>>> import fibo

This does not add the names of the functions defined in fibo directly to the current namespace (see Python 1E Jf 3%,
Foép % == 7] for more details); it only adds the module name fibo there. Using the module name you can access the
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functions:

>>> fibo.fib (1000)

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

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

>>> fibo._ name_

'fibo!

AR H NSRS ENR(ESS iA it :

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

6.1 {RRIFHE

BB AT AT I A SR BIOE 3L X SRR TR AR A, BLALEE import 1741 % — R I B BLILA I H0UAT
G AR IZA T, AT X k). )

Each module has its own private namespace, which is used as the global namespace by all functions defined in the module.
Thus, the author of a module can use global variables in the module without worrying about accidental clashes with a

user’s global variables. On the other hand, if you know what you are doing you can touch a module’s global variables with
the same notation used to refer to its functions, modname . itemname.

Modules can import other modules. It is customary but not required to place all import statements at the beginning
of a module (or script, for that matter). The imported module names, if placed at the top level of a module (outside any
functions or classes), are added to the module’s global namespace.

There is a variant of the import statement that imports names from a module directly into the importing module’s
namespace. For example:

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

This does not introduce the module name from which the imports are taken in the local namespace (so in the example,
fibo is not defined).

A — P AL (AT DA AR A E SN IR 475 -

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

R REFATHRATRL (L) JFERBATR. RERELT, NEAXAIE, X Fh 7w ik 5
AT —HRFBZFR, WHES B 6 O 408 LA K.

R, BT, AR TA <, A, TR E LA AR . AL, b THE
LHAH R TTIUT, XA REE.

BRA G as I, IR as RIS AR E .

! In fact function definitions are also ’statements’ that are ’executed’; the execution of a module-level function definition adds the function name to
the module’s global namespace.
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>>> import fibo as fib
>>> fib.fib (500)
0112358 13 21 34 55 89 144 233 377

5 import fibo —H#E, XMIFAMAIAAR T AL, ME—RKGE, FARLE fib,
from BRI AR IXAIT 2, RORIEL:

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

F: N TRIEZITRCR, BB STE LA, G o TR N2, DT R RER: Y
R H R —AM e, SR PA# ] importlib.reload (), Ul import importlib; importlib.
reload (modulename) ,

6.1.1 LIEIALAHITIERIR

" PAFIPATR 757z 1T Python A5k :

’python fibo.py <arguments>

XIBAERF AT AU, RIS AR —#E, (HRE _name_ JR(EH "__main_ ". gt T7
(N ER7) I EY 827 Rk

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

WE AT AT AN SO S ARG, T DU E AR, DA, e AT AU A FEROR DA “main”
PHRATIN A 2B

$ python fibo.py 50
0112 358 13 21 34

AR, REFHR AR

>>> import fibo
>>>

XA T OB BRI P 0, SO0 TS (BB AT IR B ARIEAT ) o

6.1.2 HERERIEE

A% K spam MR S AR, fERERS 1 R A XA PR B, X SR ) 4 ERIIAE sys.
builtin_module_names W, AR EH KT, EEDLE sys.path FHH W HFIRFPER N2 H
spam.py B3, sys.path MiXEE(; B¥H1L:

o BB HE S (SRS @ SO 4 E H ) .
e PYTHONPATH (HFEH 3, 5 shell Z5H PATH FiEE—FE).
o MM T A BRAE (EIRBBIEFE—1 site-packages H¥, fH site HithibH).
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More details are at sys-path-init.

Frik: ESCRF symlink (Y SCPERGE, A RA B SR2 fEB i symlink J5 35 R R #4355, 5 symlink
(4 H SR BATIN I BRI R B AL

¥Ihfe)s, Python REFF AT DAL sys . patho s TMIAH) H SRAERHE R AR 2 B, B THREARHIIT L. B,
Iz % H o A BIAS, WA RME R R AR . BRAEZIEE, RIS FEILAR A ARk,

6.1.3 “"E4miFHy" Python 3k

TP A, Python ALY GRiFIR ZAFFE __pycache_ HigH, U4 N module. version.
pyc, version X4 SCUAS R IEF T 4GS, — B2 Python [iiAS-. filfn, CPython i 3.3 &Z4THRH, spam.py
M GRIFAZEAF R __pycache__/spam.cpython-33.pyc. i HXFar# 1501, ATPALEANE Python & 4T
FR e A [ B AR ) B G 1 At S A7

Python X LU 4 A SIS I E Y, AR ERECAN, SHLENHMEF, dfEsgae s, ik,
GRS TRk, NI, AR R 2R 2R G0 ) 3 S A ) SR
Python 7EPIFMEIL N AR EZAF. H—, Mar S T EIREARE, R mmis, AEmixai; Lo, &
AV, ALK N T TSN ((UGhiF) KATHA, S AERH &, I HAER
A PR .
el Npy— 2/ NEnL:
* 1E Python fir % H (/i -0 8 —00 JF &, AT PAB/ N IFAIER IR/ -0 KBRS 1HA], —00 KERMTH
A _doc__ FAFH . A LURRIF AT REROBI T X LN A, L, BOA T RIEHE, AEAEALX Pk
Ui “OUtadry” B opt - AR%E, FFHICHRE R & /DY FERIEAT IR0 St AR -
* N .pyc PFEBUINAR P AN A oy BEBURSATIREEDR, . pyc SUPF R M B R TR .
* compileall BN PA—~H A FTA BHERA]E. pye SO,
o AR LRHERALE, L PEP 3147,

6.2 FRAERER

Python 7 —MRIEBLAE, EFE Python JES% (ALLAFFRA” ES%” ) HIUjAMA. —SeBiUZ )
BN G IEaR BLE, B B ARE T R OB AI PR B R AR 1, 2R N TRUR, B2 RGHAE
ARG EREAEGI N R G ASR AR O . XS R ANECE BRI, I IS TR Z R E RS fln,
winreg iR H7E Windows 40 L. —AMERAMEAE AR sys, B8R4 Python 4%k
1, sys.psl fll sys.ps2 A& LT —8F5F, BT RARAE B3R 55 R4 Bh R 155

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

>>> sys.ps2

>>> sys.psl = 'C> !

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

FUA R TS ), A5 SO A i
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AF g sys.path B FAERAIEE, T C R RS R . %48 B AR AR 5 PYTHONPATH $2IUY)
BRIP4, AR B PYTHONPATH, WU Y B BRA AR . T A AR UES R BRI %A

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

6.3 dir () HH

WEMRRL dir () T AREEGE WA TR, R IBIGR R ZSH T P AT

>>> import fibo, sys

>>> dir (fibo)

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

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

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

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

BAZH, dir () S A ETE LA xR

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

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

R, GRESIH A RBM AP AL, B, RS,
dir () AR NERBAIE R AR, XEENERE AETAERB builtins HL:

>>> import builtins

>>> dir (builtins)

["ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',

@3
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'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__"',

' _debug__', '__doc__', '__import__', '__name__', '__package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',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 R BIRAY " M5 Python Bidiay & 2S5, BN, Bk A.B FRt A 40 B 1Y THE
Beo IEAIRLE AT AX ) AN R 2 A ) 42 RS e i — s UBLER 44 W] PAIX 7 NumPy 5§ Pillow S5 AN [F] %
AL 2 [R] AR B -

(B B G — A BEFS E SO S S B s MR (“07) . AEE SO ARE GER DAY R4 R
Al I cwav, .aiff, .au), W, N7 AR RS, RO — D RBEHE )
BREE S . N TSI SRR AL (G140, JRAS . BB . S6aRaE. Gl AN TALRERCR )
B EGE LG5 TR . T X7 R OSCPER FER Tk M i 2 -

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

(Rt
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__init__ .py
equalizer.py
vocoder.py
karaoke.py

FAH, Python #% sys.path HIyHN, AREM T H%.

Python FEE __init_ . py ORI H AL, SXRERT ARG IEDA string Sl A4 FRan 4 1 H ¢, To
Jr et B Je 7 B R B AR T A RO . TS O R, __init_ .py HUR— S, HiZSCRERT
AT I A0S, s E a1l ARE, PRI

B AT DAL S A BRAMRER i :

’import sound.effects.echo

B NE B sound. effects.echo , {HG| R TR 424 -

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

7 MEATRRA T 52

’from sound.effects import echo

XBTHE AT DAL TR echo , AIETZW AT A . BIL, T RAFRAn T 07 U6 -

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

Import FE/AJ ) 75 —FhAL R B S A5 B R A

’from sound.effects.echo import echofilter

e, ERR M TR echo, (AR PAEIZME KL echofilter ()

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

W&, 1 from package import itemHy, item AJ DB TR (siT6), WAl PLREH 2 AR
B R ESEHMAFR. inport 1HA) LM E F R E LT item; QIR ARFEEHE XL, WHRE item 2
iy, Ff2almak. AT item, WIfi’Z ImportError 4.

M, i import item.subitem.subsubitem AJ¥ER), Bix/g—Ioh, G4 item FHM R &G
—Iin] DUBAERE AL, EARERE b LAY, R 5.

6.4.1 NBHhEA"

{#iff] from sound.effects import * BW&KAEH 47 BT, ZEAE X RGEERFASABL
JITf FARER . XA EE R BRI, I B A FBRTRES = AR RIVER, XM EIER R E4ER
K P AT A 2 A

ME— ) fR P Z iRt m BN K5] . import A ARG WREM __init_ .py RIBEXT
§)% __all__, izf7 from package import * Hf, EFLEMHTSAMELIIER. LARHBAR,
FIVEE N BRI A3 . AR IIVEE N A BT AT A * 824E, Wl DURIREEI R, B,
sound/effects/__init__ .py R EPANCHS:

all = ["echo", "surround", "reverse"]
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X EIRER from sound.effects import * §A sound.effects fI =40 TR,

MAEBEEEN __all__, from sound.effects import * {E4] R&3IEAL sound.effects FiFH T
FEERER S A B S Hi a4 25 18] %8R LR S Al sound.effects (R[BERSIZFT __init_ .py HI
W) . RE, TR ARTE AR, XEAFREEE __init_ . py HE PAEMZFR (DA 2K
g R, FEZ BT import BB AN B BB, WE T A:

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

B, AT from. . . import AR}, 4 echo fl surround B GAEUFIMAZ S E, Fh, B
JETE sound.effects W HE XM, (RFABEAEE LT _all__ BHHARL.)

EAR, DM BT M import * i IS REGE S e BN B B, (B R A 7 AR ol X R
(&7

itfE, il from package import specific_submodule WAEATHE! SLhr b, BT R ABAEH
R R 4 ez A, X Ry 2R R T

6.42 FE&%

WHEHZA TR (5REH 1 sound f—#%), BT AR 2465 5 A5 I o H i R . i an , Btk
sound.filters.vocoder H{#ifil sound.effects ¥ echo A, AJPAH from sound.effects
import echo §A.

W] DA import 154 from module import name FERPATHHITFA . XS AGEAF HEl S0 5 FE
INFEXF AP B AR, B, AT surround B, RIRAMEH :

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

TR, AR AT YRS . BB " main_ ", JTPA Python /7 FALHLUMIT R 25 4]
HXFTFA

6.43 ZEHFRPHE

ASRF—AERRNEYE __path__ o FEGEfile:_init__py SCHEP RIS RIETRET, K@ gL 6
Fyfile:init__.py SCPEFMER) HSRAIEN RIS . AIDMERIAE & (HIXAR & 30 TR A 4 R TR A
T

XATIREEIRAE T, A TP R P R AR .

gix
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file:__init__.py
file:__init__.py

CHAPTER /

WS

Fefrfi i UM o2 Bt iE n] DAar th BE A P2, ol AB A& o AR EEST— L m] i 5
e

7.1 EEZMRIHERN

i, ROCHT TG AMER T REKIE M print O BE 5 =R 0r &2 1 KT 2m)
write () J5ik; ARMERIIHSCPERR N sys . stdout. TEWARHERES S .

Xt RSP A FURAT BV S M B, bR 2 0730 AL A A L5k

o fNAE XA T A S F A, BAETAFRIRRIG S/ =5 SRR £ 80F o AEXFTATE T, WA {
Y FAFZ B AG AR R, 87 HIERY Python ik,

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

'Results of the 2016 Referendum'

* T str. format () VAT EEL FERME. ZOTEWM { My RicBm e R E, BRI
MR SRR A8 <, HRR 2R s L E 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%'

), WA LATFAT AU MG R RS P AT FR A PR, QUM HRR R . A5 o L Sy
FEFAFER IR E S TEIA TS, BTkt .

WERAHEAE R, R s 22 B TR, PTRA repr () B str () BRBUBEFAC N T
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str () BREURMIHEAFIERIE, repr (O WA BOE T FRE SR BRI (E (MRBA SRR, 58 AT
SyntaxBrror). X TEA N FHERRGSRINER, str () BRI repr () MFEE. —BFELT,
oy PIRECF SRS RE U XS R A AR B SR — R . AR AR [ A R B

2L U

>>> s = 'Hello, world.'
>>> str(s)
'Hello, world.'
>>> repr(s)
"'Hello, world.'"
>>> str(1/7)
'0.14285714285714285"
>>> x = 10 * 3.25
>>> y = 200 * 200
>>> s = 'The value of x is ' + repr(x) +
>>> print (s)
The value of x is 32.5, and y is 40000...
>>> # The repr() of a string adds string quotes and backslashes:
.. hello = 'hello, world\n'
>>> hellos = repr(hello)
>>> print (hellos)
'hello, world\n'
>>> # The argument to repr () may be any Python object:
. repr((x, y, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"

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

string BT Template 38, AL TRHEBHON FATH M S — MOk, SR sx HOAF, I L
AECIEA TR e, (ER AR g A ) ST FU AT B

711 BREFHRFEE

AT I (AR 7478 ) EEFAFRETINEISk £ Bl F, #id {expression} Fikx, L Python
FR IR ZAFE N .

AL Y, HAERRs Ut , ol DA S s SR E 5. R BIRF pil i A B INEURE =2

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

1E " R, R BORE R NT AL, W TS

>>> 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

A — LB AT DAFERS AL 6. " 1a' W ascii (), "!s' Wl str (), "!'r' W repr():

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

(Qi¥i#3)
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>>> print (f'My hovercraft is full of {animals )
My hovercraft is full of 'eels'.

The = specifier can be used to expand an expression to the text of the expression, an equal sign, then the representation
of the evaluated expression:

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

See self-documenting expressions for more information on the = specifier. For a reference on these format specifications,
see the reference guide for the formatspec.

7.1.2 =75 format() A%
str.format () HIEMIEAREW T iR :

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

WS 2 N TR (B 7B B B4, str. format () FYEMINS . ISP TFER
B4y str. format () J¥ERIRT R IIAERI 7 E

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

str.format () FiEHHH XS H 5] FME.

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

(L ESHM K T SR MEEALA

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

WERAED PR ARG TR R, SR A ARG AR T, A SHEAIE . XA ] DA 4 i
e, MRS 0 ViR SE I

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

C 'Dcab: '.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

This could also be done by passing the t able dictionary as keyword arguments with the * * notation.

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print ('Jack: ; Sjoerd: ; Dcab: '.format (**table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678
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SWNEREL vars () SiERHE, XATTAAERSSA, AT DAR [ BT A R L.

As an example, the following lines produce a tidily aligned set of columns giving integers and their squares and cubes:

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

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

str.format () PFTELF RGN SE A IA 72 I, formatstrings .

713 Fag{tF e
NI T A S B [l — AN IS 2R

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

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

(VERE, B2 AR Z S EH print O WA : BRELSEIRRNZRK.)

FAPEEXTRM str.rjust () FEESELMETSMN, MG E % EFBRTIFEFREIITaX5F. R
A str.ljust () Ml str.center () . XEFEARGAEMNE, FHaRE—DNEFEAS, WA
FRRERK, BMASEW A, mRraRE: BARXFM TSGR, BWyn—FforEey, HE
TSR ER T REAER (WEREMEEE RS, TR x. 1just (n) [:n] XEEYI R EAE.)

F IR str.2£111 (), STRERTE AT AR E, HABRBIE S

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

'00012"

>>> '-3.14".z£i11(7)
'-003.14"

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

%EHAT CRATE) WARTFA R, % 'string' 5 values, Ml string Y & Sifl &A%
AHEA values TR, BHRIERHCD TR HI:

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

old-string-formatting /N T Z A XN .

7.2 EEXHF

open () IR [\l—ANfile object , f5 I A2 AL B SBOR—A KT S5 open (filename, mode,
encoding=None)

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

B ADEBRE XL TS B AES R USRI TR TATH . mode (EASE 'x' , &
AASCERBESEG w R AREEA (A RS SR R): o FnTIECIRamNE, EMEA
WS BB R o+ FORTTIF S TS . mode SEZ2 MY, WS HIERAE N "'

WU, SRR DA text mode FTIFHT, WHLRUL, WRM SIS AT H , XL FAFER JE AR ERY encoding
GifHY . AAAIRE encoding , BRINHIR ST HH K (W open () ). 2N UTF-8 @B ERYHRIE,
B AR AR PR AR B — A RS, S WE ] encoding="ut£-8" . RSN E—4 b |
AIPAS binary mode $TIF 301 —iEHIRE I 2 A bytes MRIPLAZEE M. A dEHIBAT T30
I, ARABESRAE encoding

TE AR N BOCER, BRAIE -S4 EMAT45 4T (Unix B2k \n, Windows |4 \r\n) ¥4k \n, 7£

AT HAEER, BRIAIE \n FHe b PSR 850 AT . XFEAE T TR IS & 18 SO 8 X SeA s

%ﬁ?ﬁi%ﬁﬁﬂﬁﬂi {HEEIR JPEG 8 EXE 88 —ibhl Se gt . 1, RS SCrrmy, — e Bl i ik
IR

TEALBRSCOEXT G, el (] with SCHET . L, THIMRSSHS, SCPFSIERTSeH], Bl St
PAo TH, (/] with AHECAERLE) try-finally BBHRE G2

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

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

WA with 45, WRAEM £.close O SO, BIAPREH SO & I RS

el M £.write () B, KA with XY, SBCRIEHH £.close (), HIMERFIERFIRE, Al
g ** S8 £f.write () WBEUNHA 2B AR,

Wit with 47, SR £.close () RMISCHRGG, FRRENZSCIEXT G2 K.

>>> f.close()
>>> f.read()
Traceback (most recent call last):

(Fotak%e)
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File "<stdin>", line 1, in <module>
ValueError: I/0 operation on closed file.

7210 XHHRHHE

AR SRR BT BE BRI £ SRS

f.read (size) A TIEBCCENE, EAER—8E, HREFZHE Coatt), s rdxssg (7
TR ) o size SRTTERIEUES . AW size TX size MBI, BRBUFR EEEA SO P2 SCHER/N
NI, SRR, size BUHABER;, SBOTIR IR Z size NFAF (SCRRER) 8 size N7 (7
HERIBIEL) . R BASC KRR, £.read () REZSFFE (1),

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

>>> f.read()
T

f.readline () MICIFHRECRATEE: FPATHARBREOITAT (\n), RALENFEARRITAFEE R, 3C
PF RS — AT A 2 WHATAT . X7 2R BIE IR 3 £ readline () JBEIZFAH, MFR
CAFE TR, ZATA "\n' FR, BFFH R E—MTR.

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

MICHFRBERZATING, AT DA BERM P B SO R o RFMRIERE R ORI A, B, HLAUR R

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

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

WA R EBCCEFA T, ATPAA 1ist (£) Bk £.readlines (),
f.write (string) i string INAEB A, HREIE AW FEREL.

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

ARG, BT ENEACH PR OCRRE) st g (Zabhigix) -

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

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

18

£.tell () REIEERL, 45 SRRSO R S BIALE, FoR o iR AP ITI 71 &, RA
L SCARZTR W AR 8y

f.seek (offset, whence) A DARRZAS AT R BIN B . W [0S F S offser tTEANE; 5% 51
whence ZH¥8E . whence (H>h 0 B}, FoRMSCHIFLITR, 1 R0 470 SCH07 2, 2 FniH SCHRE
VERBH A, 0 whenee I, IR 0, BV SCHETEL A 2% 5.
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>>> f = open('workfile', 'rb+')

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

16

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

>>> f.read (1)

b'S!

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

>>> f.read (1)

b'd!’

HESCATCE (B AT RN b WHTIFRSCHE) o, HAVERIXET OISR (1] seek (0, 2) 1%
REERE RPN . ME—HRL offset EIZREM £.tell () HIR E%,jm,ﬁhﬁaﬁ%AFE%
TE XTI -

SR GAE S isatty () Ml truncate () A, (AR SUFR G BIGHTEILES % .

7.2.2 {E[ json REFLHICEIRE

MG ABGERCFATHR AR R, Ber MR R RRAT, N read () Jrik RIREIFATES , XL R R i AL i
4 int () SOPEIORIAC, HEZ '123 " RET AR, R liléﬁlﬁ'—ﬁ 123, %ﬁﬁ”%ﬂ%‘z %ﬂﬂ#im%ﬂl%é’é
BUp, %ﬂ@ﬁi‘ﬁ%ﬂfﬁﬂ%é’]ﬁd’ﬁ%%i«

Rather than having users constantly writing and debugging code to save complicated data types to files, Python allows
you to use the popular data interchange format called JSSON (JavaScript Object Notation). The standard module called
json can take Python data hierarchies, and convert them to string representations; this process is called serializing.
Reconstructing the data from the string representation is called deserializing. Between serializing and deserializing, the
string representing the object may have been stored in a file or data, or sent over a network connection to some distant
machine.

Frilis JSON A% H M T A PR BE A . BF R CXEHAGERE, TR HRIENA—Z

pu

H A7 B AURS R T 22 X 4R 1 JSON “F AR R BB

>>> import Jjson

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

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

dumps () BEUEA—ANEER, dump () , BRFEXIRFIME Rext file . HIL, Q2R £ Ziext file W5, APAX
FEAC:

’json.dump(x, f)

TSR, R £ 2EATIE. (LB binary file Bitext file X542 :

’x = Json.load(f)

# ks JSON SU{F a6 DA UTE-8 i . 49T JF JSON LA A hy — Arext file i T 5 5 wf,

encoding="utf-8",
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Xl ] B PP 51 A 3R AT DAAR B R 7 g, (HAE JSON RS AL AT R 26 S B, UG A R A0 55
I son B S5 6 50 BLIK IERE -

S0
pickle - HFEHHR

5JSON ANJF], pickle j2—Ff SEvFRf A2 % Python XFRIEATFH LRI ML, L, BN Python FRFFA, ANHEN
T HHMEFRENYNRFFER . BOAEL T EWReANZan: WERERFer g e b F B W Beh 4
R LBTHY, XA ZAFAE AV pickle X il AAATAERLACHS o
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B, AEREREAN G RG S, BRI AR SO BT, Wize &/ 2" — LR
B Hul, () AMMAREGR: o k&R 4.

8.1 &)EEIR

AVEAE R U 15, J227:>] Python I fig % DLAG B 2 :

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

A

SyntaxError: invalid syntax

fEpT s S B B AA R RIS, FRA/N CEERT R IAT AR B R — DR BRRE Tk A
token filkcf) (EARFEX AR ) - ABIH, TEprint O RECPGIEIETR, WA, EERmEEDE
Fo(rer) o BEGRE BRI ST ST, TEGE BIAR ORI, AT RAJIE 2P A

82 ®BE

Bl A sl T IERAYTEIR , ATI O T AR A B e . AT MG I B IR PO 3, A E
FEEEP R RPRIRA T A2 2 WAL I Python (1 54 . KEBFHASEALTALIL, M2 En FoH#

PSEISE

>>> 10 * (1/0)

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

ZeroDivisionError: division by zero

>>> 4 + spam*3

Traceback (most recent call last):

(FItgkss)
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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 only concatenate str (not "int") to str

BRE B R E—ATUl AR B B T2 BB R . SR AANFEPZEE, MRS IR SN —
AT EH I S . iRl i R s 2R BUK IR 2 . ZeroDivisionError, NameError fl TypeError, {E
SRR R AR R R AN BRI FR . ST ra N E SR ES A, E T P SO R )
At (BAAXMRERA F) . PRfER SR RAUR NE NIRRT (N2 XHT) .

AT HARTR AR R A, S5 HH AR N, DL R T

HER P S PRGBS . — IR A R TR I (R 2 R AR i
N

bltin-exceptions 51| H T P B 7 5 S H A

8.3 FHErIAbE

DA SR AR A O 5 . R OISR P AN, BRI A SRR, (FLAR VP e TR
(1 Control-C SHbERGLHFIIILABRNE) 1R, PR IF 2% KeyboardInterrupt 5.

>>> while True:

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

try {EA TAEREIRAT
o W, BT ry 74 (try il except FEEFZIENN (24T) E4).
o WAREA MR T, Wk excepr 781, try IR TR,

o WURAEPAT try TAIBTRA T 54, MBbZ A PR TR s . GRS HE RS except XHEF
JafeE M R AHICHD, WS IAT except F 81, SRIGHEE try/except U fG4ksE 04T
o WREENFH S except T 8 P E W T AILE, W'ESWALHEINBH try 15A)F; WERBE %
FIACFERR T, B R A A2 F# HPA T2 R4 an E R A .
try 1A DA 24 except T &) B AR R S 18 @ A BRR 7 . (Hi e U — LR P ST AbFRRE
FF HALEEXT R ) ry F o) R AR R, TIANAEEER— try 5400 N HADAS BRRR B R . except F 8] AT DA
FAF RIS cdl kT8 @ 24w, Bl

. except (RuntimeError, TypeError, NameError):
pass

MR KR S except TAPMPRYFSRIFE—DMREGZERYELR, MiZRSZEHHE (WAL
— GRS except F o] SHIAFA) . AN, FHEIFAESFHHIATE 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 AR excepr T a1 T (L except BIERHT) , W&kl B, B, B — Ml 755 — N IEHCHY
except F 4] o

When an exception occurs, it may have associated values, also known as the exception’s arguments. The presence and
types of the arguments depend on the exception type.

The except clause may specify a variable after the exception name. The variable is bound to the exception instance which
typically has an args attribute that stores the arguments. For convenience, builtin exception types define __str__ ()
to print all the arguments without explicitly accessing . args.

>>> 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')

X = spam

y = eggs

The exception’s __str___ () output is printed as the last part (detail’) of the message for unhandled exceptions.

BaseException is the common base class of all exceptions. One of its subclasses, Exception, is the base class of
all the non-fatal exceptions. Exceptions which are not subclasses of Except ion are not typically handled, because they
are used to indicate that the program should terminate. They include SystemExit which is raised by sys.exit ()
and KeyboardInterrupt which is raised when a user wishes to interrupt the program.

Exception can be used as a wildcard that catches (almost) everything. However, it is good practice to be as specific as
possible with the types of exceptions that we intend to handle, and to allow any unexpected exceptions to propagate on.

The most common pattern for handling Except ion is to print or log the exception and then re-raise it (allowing a caller
to handle the exception as well):
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import sys

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

except OSError as err:
print ("OS error:", err)
except ValueError:
print ("Could not convert data to an integer.")
except Exception as err:
print (f"Unexpected {err=}, {type(err) ")
raise

try .. except BAJHG AL else F 4], ZTAJUIRATAE, CUIIETAE except T 412 5. EiEAT oy
F a1 WA 5 &5 E A AT TR S . i

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

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

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

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

] else AN try RGBS ARG ELT, ATDAREG BAMEDRAE try ... except AR AYATY
il K Y 5

Exception handlers do not handle only exceptions that occur immediately in the #ry clause, but also those that occur inside
functions that are called (even indirectly) in the try clause. For example:

>>> 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 MARHE

raise WA SCRFSR B A S E M ST Hln:

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

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

The sole argument to ra i se indicates the exception to be raised. This must be either an exception instance or an exception
class (a class that derives from BaseException, such as Except ion or one of its subclasses). If an exception class
is passed, it will be implicitly instantiated by calling its constructor with no arguments:
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raise ValueError # shorthand for 'raise ValueError()'

AR FARHI R B A T, EIFATIRAC B R, W] AR SE R AR raise TEATEDHT A 574 -

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

An exception flew by!

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

NameError: HiThere

8.5 BEik

If an unhandled exception occurs inside an except section, it will have the exception being handled attached to it and
included in the error message:

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

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

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

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

To indicate that an exception is a direct consequence of another, the raise statement allows an optional f rom clause:

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

et srrms, XM RA M. Bl

>>> def func():
raise ConnectionError

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

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

ConnectionError

(R gk
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The above exception was the direct cause of the following exception:

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

It also allows disabling automatic exception chaining using the from None idiom:

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

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

SEHAEHL I I bltin-exceptions.,

8.6 HFEHENRR

P 7 AT DA S 0 BT 0 S 2 4% B D53 (Python RN ATEIL £ ) o RS2 AR 23 7 =,
FHEANM Exception R4,

SR AR E SOMREMOH DR BB e MU (L, (HlH R YRR B, B R — 2wk, iy
1 S AL B PR B ARG 15 6

REBSFE AL “Brror” Z5R, RUMHERH 64 .

Many standard modules define their own exceptions to report errors that may occur in functions they define.

8.7 E N FERE

try WA — AR A, T8 R I OL T AR T 3 B A . ol

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

Goodbye, world!

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

WRAFAE £inally T4, W finally T try IFMATREIMATIVRG UL . AE try IR
K5H, BT finally T DUNENE TILA R Rl A i

o WERIAT ey TAPIRMLE TRARE, WA except TR AN - WIRIXSFHBCH except
TAAEEE, FE finally TAIBATIG SR

* except ¥ else THPITHIR B LM R . [FH, ZFHE S finally TARITZ EBEN% .
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o YR finally FHJHFM S break. continue B return FiEnA], FEHASWEENGIA.

o MBPAT try EABEF) break,. continue 8f return iF4), W finally THIESHST break.
continue B} return iE84)Z BiThAT .

o QIR finally FAJHFES return if4), WIREMERH finally FAIFHEA return H4A) AT 1]
i, MARKH cry THAN return iEA) IR [EI{H.

B

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

>>> bool_return ()
False

AR AR B

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

>>> divide (2, 1)

result is 2.0

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1™M)

executing finally clause
Traceback (most recent call last):

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

W EFR, AR AR IAT finally FA]. except RIS FAF BRI A /) TypeError,
WL AAE finally FAATEHCERA -

TESLPR RN H, £inally A TREBANBEHR (Blanscrisis MasdEs) EwAN, TR s
(EikAlS
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8.8 TiiiE W HIFEIRIE

FEBERI G LT AT IR R ESRATHIVME R B . TCIR B X R A2 0, M IA TR
P Hean, FOIEFTIT—A3CE, SN

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

XAMUHE B ST, AT, SCPFE— BRI E RG] A AR FFTIRIRES . AR BUBIAS Ao A [,
EXT TR N AR K UL T BE S A with i) SCRE DAY . 6 4 3 = Swd 42 -

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

WRRATE R, RIREAEAL PRATIB 2 8, AR RPISCHE fo MISCHE—HF, SCRpTIUE SGE BRI R &
AESCR R X A

8.9 Raising and Handling Multiple Unrelated Exceptions

There are situations where it is necessary to report several exceptions that have occurred. This it often the case in concur-
rency frameworks, when several tasks may have failed in parallel, but there are also other use cases where it is desirable
to continue execution and collect multiple errors rather than raise the first exception.

The builtin Except ionGroup wraps a list of exception instances so that they can be raised together. It is an exception
itself, so it can be caught like any other exception.

>>> def f():
excs = [OSError('error 1'), SystemError('error 2')]
raise ExceptionGroup ('there were problems', excs)
>>> f()
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
| File "<stdin>", line 3, in £
| ExceptionGroup: there were problems
-t ] —————
| OSError: error 1

| SystemError: error 2
£0
. except Exception as e:

print (f'caught {type(e) }: e')

caught <class 'ExceptionGroup'>: e
>>>

By using except * instead of except, we can selectively handle only the exceptions in the group that match a certain
type. In the following example, which shows a nested exception group, each except * clause extracts from the group
exceptions of a certain type while letting all other exceptions propagate to other clauses and eventually to be reraised.

72 Chapter 8. §tizfiRHE




Python Tutorial, A% 3.12.0a0

>>> def f():
raise ExceptionGroup ("groupl",
[OSError (1),
SystemError (2),
ExceptionGroup ("group2",
[OSError (3), RecursionError(4)])1)
>>> try:
£0
except* OSError as e:
print ("There were OSErrors")
except* SystemError as e:
print ("There were SystemErrors")

There were OSErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in f
| ExceptionGroup: groupl
e 1 ———————

| ExceptionGroup: group?2
+—t————— 1 -
| RecursionError: 4
+ ____________________________________
>>>

Note that the exceptions nested in an exception group must be instances, not types. This is because in practice the
exceptions would typically be ones that have already been raised and caught by the program, along the following pattern:

>>> excs = []
for test in tests:
try:
test.run()
except Exception as e:
excs.append (e)

>>> if excs:
raise ExceptionGroup ("Test Failures", excs)

8.10 Enriching Exceptions with Notes

When an exception is created in order to be raised, it is usually initialized with information that describes the error that
has occurred. There are cases where it is useful to add information after the exception was caught. For this purpose,
exceptions have a method add_note (note) that accepts a string and adds it to the exception’s notes list. The standard
traceback rendering includes all notes, in the order they were added, after the exception.

>>> try:
raise TypeError ('bad type')
except Exception as e:
e.add_note ('Add some information')
e.add_note ('Add some more information')
raise
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Traceback (most recent call last):
File "<stdin>", line 2, in <module>

TypeError: bad type

Add some information

Add some more information

>>>

For example, when collecting exceptions into an exception group, we may want to add context information for the indi-
vidual errors. In the following each exception in the group has a note indicating when this error has occurred.

>>> def f():
raise OSError ('operation failed')

>>> excs = []
>>> for i in range(3):
try:
£0
except Exception as e:
e.add_note (f'Happened in Iteration {i+1}")
excs.append (e)

>>> raise ExceptionGroup ('We have some problems', excs)
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
| ExceptionGroup: We have some problems (3 sub-exceptions)
+—t——— 1
Traceback (most recent call last):
File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in £
OSError: operation failed
Happened in Iteration 1

| Traceback (most recent call last):

| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in £

| OSError: operation failed

| Happened in Iteration 2

| Traceback (most recent call last):

| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in £

| OSError: operation failed

| Happened in Iteration 3

>>>
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9.2 Python fERigFids &= (E]

TESY AR, 5 EA 21 Python BRI o J&E SON fip 44 23 [0 —LEIT PR32y, 1 A4 A i 44 25
) AL AT 2 B . I H., BIEEXST =4 Python #2751, X5 AR MARA -

BROR, FAVCTH—LE X

namespace ({45 23[0)) RWUHEIMREAFR IHE, K2 Hdn 24 2 A Python U SKl, HIRAED I
FILALTERE, FAT A S IERX TS, i AR T RSk M. v 25 A LA R R Bl
abs () R, WEFFFNERGEES; BHFRERART; B0 i RERA iR, MR EIEEAGE
Pt — Mg 23 E . KT S — AN B U, Al a2 235 8 P R R BOA KA il
W;gg%@&%Tmemmmmezﬁ LA 2R R B R R 05 5B B 44, A T D
A

RS ZIEMNATRE @k, B, FiEK z.real 1, real @XI4 z WEM:. HRUL, X p A FRATS ]
AEEMDIH: 5 modname . funcname 1, modname 2RS4, funcname BREHEME. B
JE MRS b g SR 4 R 44 Bk 2 TR AE LR s B AT S S ] Ay e 4% 25 ) !

JEER LR s HE T ER. WRAE, WA EERE. BEE 2T Sn, o A A nodname .
the_answer = 42, del B AR @M. BA1, del modname.the_answer &Ml modname
St the_answer JE1E.

a4 s (AR AEAN R I 2 G, HATA AR R a0 . B4 PRI 64 25 18] /2 4E Python e SN B1
B, AGEA PR . BB 4 Ry 44 23 [RIFE S UBLHLUE SURBIEE; i, BB ar 4 2SR SR 2
FEAHR o ABIASSOPF RO S LI, o AR e TOUJ R IR AT A2 __main_ BEHUR Y —
gy, BIA HOME R4 2SE. NEAFREE ERAEREE, flbuiltins .

BRRCH A b i 44 25 (A E U] P2 RO G172, A Bk R0 0 Bl 1 A7 B 5 A T A R DR B e . (S
B BT ORISR R AR A2 ) MR, BUGRIRTR IS AT B SR A R A4 25

PRI fiv 44 25 A W] B U AY Python FEFFHOSCA X, “RIEEDIM” ROEERE, XAIARRET &
A4 25 18] P AL R4 PR o

TEMI R AR TASTER, (HAPBISE . SATIIR AT %], A 3 84 a4 25 8] nT g e 5 A
B 4k

« RNEEME, WFREAN, HE SRR TRR

o EPREIEE, UEAREATRARE AR, ARIEHE A EIT G R R

o FBPRGE TAMERNE, A YRR 42 R A4 AR

o BONZRIMERE, WENEAFRMGAEN, RFER

RS PRIy 4R As i, WBTAS R AIRECRE B A8 ) 0 S i B 42 Jey 24 Ry w4 P s EERT 405
TEf N JEAE I ASME RN AE &, i nonlocal IRAIEIRAE AN N AR R A & . R I AR R TiAE £
Ap iR A, (BAR B E AN EE R A —A Bitm A&, 1R 4 Sh A B AR . )

W, A H] RSV R (BT SOR ) 5 2 BT KB SRR BR . FERRECZ A, SRR I S e Rt
P — S a4 2s1a] B a2 A ] S SCLE SR 44 5 1] A PRI 53 — A4 =51

VR L, AR IR F T SCA R E Y - AR DA s SO pR KA A R VR T S 2 R Y iy 4 25 1], TCIR IR
WA 23T A 25 A BRI - o5 — 7T, SEERRY A AR IR R AEIs T B SE iy . (HU2, Python IEAER]
& ORISR O R, IR B TR SIS A AR T (R R E 2R SHE T .)

Python 4 —MHFRRE . MIARAFFAEA RN global B nonlocal ifhy, MRFARRAYRILE @ 2V AdRh
R WA S R, FUR R AR E BIX 5. BRI anit : ’ﬁ%lxM%%W%ﬁﬂm%
4 23 RSB x B5E o B 5 AT 4 R B AR () J oAt i ek tﬁmhmmt%ﬁﬂ@ﬁﬁi
ATE%W%%*%EE%? HAFR.

VEAE— A IS RO RA AR LR __dict BRI T EEBI G A S dict RIBMMAARRA
JAFFR. B, S R A A SRS, RS T RS 2 K.
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global WA TR E A RAE AR, WAL 2R E I B0 E ; nonlocal IHARMIRE
AR RAEANZ AR, T AESNZAE AT B0 E

9.2.1 {EREFIH B 8RB
OISR TG | A AR A 2 FR A R], PAB global il nonlocal XS ELAEE R :

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

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

def do_global():
global spam

spam = "global spam"
spam = "test spam"
do_local ()
print ("After local assignment:", spam)
do_nonlocal ()
print ("After nonlocal assignment:", spam)
do_global ()
print ("After global assignment:", spam)

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

A BIAR A e

After local assignment: test spam

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

R, IR (XRERES) REMAE scope_test Xt spam {1455 . nonlocal MH £ AR scope_test Xif
spam [WH55E , T global MK{ESBUBHIHUZR G E .

iMH, global M{EFIEA spam HIFEE .

9.3 MRk

REIAT —rUBrifk, =X SR LE 3L
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9.3.1 FXENIFEZE

R f] BRI SO T

class ClassName:
<statement-1>

<statement-N>

HRBUE L (def i) —HE, & SOBAEIATA REAE R, EIE SUBAE 1 £ AR 70 3 L E ek BN kit

TESCE, I8 XNRYTEREFE A R BUE L, BT IR HAl B A X ARG Fe . EHLAY AL
TE X R R SRR, X e T IRV I 2 E AT T Y - [RRE, R FERRE

A RE S, RS g S, IR AR R I - T, B fR AR R e 2
TERXASHr a4 2502 e FERI, BREOE g0 215X LA sk B0 A

B (NGRAL) IEH BIFERE RS, FROIE—A K & X EAR R — M EITESRE Lt a 4 25 [ N 2
AR s FRATRTE T — 1 TR IR EZFER. BUAH (TEEASE L REIR) e
JHIRRF T AR, FER G LA i 312858 SCR I I IR A FK (FEX AR Bl ClassName).

9.3.2 Class Y&

X GFF R JRIET AL Bl

B 31 A A Python BT JE RS | B BN FOARHETEA: ob3 . name. A3 AU JE M4 MR SN R BRI
FET R A B R ETA 4 AR P, IRSEE SRR

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

def f(self):
return 'hello world'

W2 MyClass.i flMyClass. £ @A RAYEMET N, K43 5lR ml— M EECRI— DR EoT 5 . LRt R]
PLBEIREL, PRI FT DA IR R B My C lass . 1 (fE. _ doc_ th@— Rk, FHE I sy 3
PiF4FE: "A simple example class".

Ky AN RN R T RAEIS RN 2R M) — D L BRI S B s 8. 260k ()
W] LR

x = MyClass ()

BIERAHT L) IR L ST 48 R AL B %

SEHIERIE (“TI” EX5R) LIS TR REIEAH A R E MRS B e L6 it
HRE LR G — 4 _init () MRV, IRXEE:

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

When a class defines an __init__ () method, class instantiation automatically invokes __init__ () for the newly
created class instance. So in this example, a new, initialized instance can be obtained by:
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x = MyClass()

MER, __init_ () IPEEF AR BSNSBCASL B B RIEE . TEXAEOL T, $RALARLBIMLIZEAT IS
Bl ssy _ init_ (. B, -

>>> 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 SBIXR

PAERATRE BRI -27 LIRS G T REERARA ME— B2 BT | 1. A PIRE R JE 2 ik s
PRI

A B XTIV T Smalltalk HRY “SLBIARRT PAR C+ HHE BRI BB AR ZEN]; BRREAE
B—FE, TATRHES — BIRMER= 4 . B, WiR = 2 L a)@e MyClass BSEBI, WIDAF RS BERHT
EEfE 16, HARBELATIBE SR

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

print (x.counter)
del x.counter

5 REBURMES IR k. PR IRT” MLMEI. (1E Python 1, Jriist MARIEH R R KA
PRI FOMAE S T DA J7 7% . B, 5113604 FLA append, insert, remove, sort 25474, SATT, 7EDL Fit
W, BT R SR R T, el A M)

SEFIS R A T IEAPRHO T H TR 2 . RPE X, — A e & RO 4 ) JE AR 2 e LT HSL
BRI . FICERMIFRGIF, <. £ @A FESIH, B MyClass. £ 2R, i x.1i ANEH
¥, B MyClass.i AN@%l. (H2 x. £ 5 MyClass. £ I ARE W - B2 7iEd %, NEmil
POE

9.3.4 FHiEMR
SR, AR IR T I

’X.f()

£ MyClass /Bl , X ARFREIFAFH *hello world'. fHi2, SEEIREM—IrEH AR x. £ 22—
ATTEXS, BT ABRATE R LAS R . Bilan:

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

FHRRZATH hello world, HEFIFH,
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B AITIEROR BN R A2 T A7 ARATREC 23R E B x. £ () WA SE, B £0 KK
BOE SGRE T — B BABREAETHAE? UAFSEHIAN — A ESH & BOrt Python H7E &
G R - RMESEE PR ARG A

Sebr b, MRATRECL SR TR TNRIRRIR Z AT KB R AN R B 2 SR A . AEFRAT]
RIRBIlF, P x. £ 0 HSGHMAT MyClass. £ (x) o B2, WH—NHEA n DSETI7EmR Y TR
L NSHEINRLREL, X NSEAERITIERIEBIN SR, B HAMS R .

WERARIR TR BRI LRI AR B, IR A B R SCIA I RE 2 TRl A IR, 24— SC B A Jm 5 |
HRE, FHERIBIFTRAAE . ARG A FRoR— DA R R R BT 5, ST (3
[i]) AR EN 0 S BTG B RO R B — ARG R KRBT IEXT G XARXT Go 2T iEx 5. 24
PP S RO R IT IR, FET LB RS LN LM RS EEIR, XSRS H1%E
A AT A B EOW R

9.3.5 XL E

— MR, SEOIAE R TR S BIRME— R, TSR AR R T IR B SE S S R A

class Dog:

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

B0 % et 2 P ESHEE R, I BEE T REAE W Bomuiable it 5 11051 26 A0 L 1) IR S 850 N Y 45
R BIUNLAT RS Y tricks FIRA B VEIAL BN B Dog SEBIAE Rk 52—~ B 1) 3

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

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

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

>>> d Dog ('Fido")

>>> e Dog ('Buddy")

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

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

TER R FEBET R il S )2 o
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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 R P24 BRI 0 BRAE SE BRI, T 1k A 4k S fIE e e S 91

>>> class Warehouse:

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

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

>>> w2 = Warehouse ()

>>> w2.region = 'east'

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

ol B AT AR R A — DX R @ (Y% rim”) Brsl . Siiut, RREN T oL Blalah S
KA, SCFR_L, 75 Python w8 AT AR 7K P4 RESE il AU — R &R TZEM. (A% —Jrm, M C
T i 5 11 Python SEBLIINT DASE 4 R SE BRAR Y, AL BT SR vy i s et A ) C S
Python §"JER 1 . )

i I 24 VAR (8 A R - i T R A B R RS R 1 5 RS e D v T A i E A
TR i 1] A — N SEGXERASIAAT B © AR R PR A 2 S IR AT, R ORUERE S 4 B
98 - FRIHRIE, (EILEE ] fiv s 297 W LA K4 2 NSRRI RS .

TEIENTRG B RIE (SR ) FFBA R 30, BB PR L3RI T kmml st 24
— AT, A SAAAEIRIE Rl A A S BI A R P

TER A SRR self. XMAEE— 2 self X—F FRfE Python Hr iR SA RFARY
SCo HZRERE, ARG E 2 AR AR HAt Python A5 Bk ik Z Wl 56k, 1M HAR R DAHB—A
F B SRR I G 5 AT RE OB T IXAER 207

ATA— AR SR P 1Y R R A i 2SI S Bl 7 SC T — IR ke BREOE U SCAHF AR AL 5 T 2K L2
W R B EOU RIS — R AL R 2 T ARG . Bl

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

(FoakEE)
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return min(x, x+y)

class C:
f = f1

def g(self):
return 'hello world'

h =g

BUAE £, g M h G2 C RGBS S JE e, N ENTs#Ez ¢ MBIk — i n 58 2% T 9.
HIBTERE, AR BIR BRI R SR A P 3 R R 2K

JrEAT AL B sel £ SR T TR TR VA 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 YT AT -5 330 o O ) ) 75 X5 | A Ry A e 505 PR SR IR 4 JR A P sl e £ 5 HLE SR, (2
IR SR E AR . ) BARFATRAD A7 SE 3 BB A 3k S /A IR, (B4Rt e e
WEZ BB 280007, S ARG R A0 eR BRI a] DA TR, A H A E S e 5
Rth—p¢. MR, WTRIEMNIRA SR 2R e E ), HE R — 3R RN & B 5 A7 2
S ESR A AR i Pi e

FAMEEE X%, FILEA £ (WHch £2), HFEN object.__class__ .

9.5 4fi%

MR, AR SRR, TESRHERCMESIC <987, IRAEZEE AT T Bis:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

The name BaseClassName must be defined in a namespace accessible from the scope containing the derived class
definition. In place of a base class name, other arbitrary expressions are also allowed. This can be useful, for example,
when the base class is defined in another module:

class DerivedClassName (modname.BaseClassName) :

IRAIGE U PATII AR SRR . U R, BRSPHC . BUE R R RIS 1 R
ORI BMEER P HOAE], BRI P IEATA R, MRS G RIRAE § HARRAE, WK 3
B -
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URAE RSB B A ATk 2 4b: DerivedClassName () S QIBHZRM)—NFSLH]. HES AT
ﬁﬁiE*}g: BRHANEENE, WA DR RO EE R n) T AR, WA T — AR Z N 5 |
HRARL
IRAERATRES TS RN . BN EAEE )X S ) A T Y A R R RR I AR ] — S
HE X 7 — R RO R AT e SR B S E IR R . (3 C++ R2F Fipg#E/R : Python H fif
HW bR EAE virtual HiE.)
TEIRAEZE R B2y Y S Bk bnT BEAR S R M AR (R B s e R & e vE . A — R 2] AT Bt B
FEZE ¥ B BaseClassName.methodname (self, arguments). XN iRt 2h
. (%E%ﬂ%%%%ﬂﬁ@%%mﬁiqj% BaseClassName E"J%%?ﬁiﬁ@ﬁﬁﬂfﬁ}ﬂﬁtﬁﬁa)
Python 75 /™ PN B bR BT 45 T 4R pL ) -

e {fiff] isinstance () FREE—EFIH2LHFL isinstance (obj, int) {U&FE obj.__class_

A int BEHEAIRAEH int BZEER True,

o ffif] issubclass () RIEELRMRK X FR: issubclass (bool, int) N True, N bool & int
W12, {Hi2, issubclass (float, int) N False, AN float AE int T,

9.5.1 S EHK
Python th 37— FhZ HARIK . A ZA-HRAZEE SRR Frs:

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

<statement-N>

YT 250 kU, FERRIRRIEDLT , IR AV R M AR Fr bk @ ME B E 2 IR . AR,
R GER P IEAE B BN ANSTE R — b &R . HIk, R —E A DerivedClassName HR$k
#|, M4%F Basel HIERY, R (M) 2 Basel MHIHE R, WRAIEAILT, HE Base2
BER, KILEH.

FLE UL XA A A — 28 7 iR AT 2 saS eAe DA SRR super () BOPMAITR o XA SRR L0
fth 2 EARIANE 5 AR S SR, B R AR TR Y super B K

AP 7 A EE, BT 2 ORI DL 2 R — AN ECE 2 R R (RPR A — AN A0k
AEE 2 AR PERIRZRIIN) . B, Fra ARk R H object, KA 2 B4R KA IE DA TR (L
T2 A MBS DAE ] obJect. SN THARER ALY —R AL, ShASRES H—MReik oy /8
R &AL, REEDEIEEMNLERARINT, REAENCE R, HHARRRRE (BT
BT AL H AT ) . BTS2, KRR 5T B 2 R AT 5 Bl R 28
SHERE. TETREELZ4T, 3555 hitps://www.python.org/download/releases/2.3/mro/ ,

9.6 HR/EE

IRFR R —AXF G ARG 1 “FAA™ SLBIAERAE Python HIFAIFAE. {Hig, K%L Python {URHRIELYH
RFE—ALYE: A A N RIS B _spam) MiZPE4 1R APTIARAG T it e 2%, Jrik
R o X B — S BEAY, n] AN 2l B PACAE

e T RAA MR RA S (Bl S T2 LA FRHMSE ), B BLAAAEXT AL
FIABR RS, o 24ka 5 . ALMTIEAN __spam IFREFF (ZAFERAEIH FTRIZ, 224N EHT
RIZ) MUK A _classname__spam, HH classname NZERRTHIZ T RILH SHIRHHR. X
PO SN FEARRAF R AR AR, RS H BIE 28 8 LN Rt & b4 T
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AR EA BTk T REHIIRMABIAEN T A A . fln:

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 T 7R B B #E MappingSubclass 5| A T —/ __update FR AT IOE SL T R & S,
A E £ #E Mapping 2 1 9 B # 05 _Mapping__update [fii f£ MappingSubclass 2 1 g B i

_MappingSubclass__update,

R, WEMNRRTT RN TR R M2 PR S S AR A AR R AT RERY o IXFERRIR
BN ERSRAEH, PRz

WAL exec () B eval () AR ALEFFAEMELAMIEYLTIZ: XELIT global HAHK
B, R X PR AN R T (A 280 S i i g it i A0S . [RI BRI R IH3E I T getattr (), setattr () Al
delattr (), PARXIT _ dict_ WIEIESIH.

9.7 Z:IiifiEA

A I TR I T Pascal () “record” = C 1 “struct” XFERIEIEIAY, R —LE iy 44 Bs W AP E— 7k .
DA OLIE A L— 1552

class Employee:
pass

john = Employee () # Create an empty employee record

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

— B TR E IS A I 24 Y Python AURSEAE W] AR AR A— MU T B 2 A T ik i R A AL
W, ARAAT — DT SR GORM I LB A R B, AR WTDAE LAl read () Al readline ()
IR PR GATRBEIR N, I AR SR A

KPR G B RAEIE: m. __self WA m () IARSERIXSR, in. __func_ NI KB
I ) BRSO R
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9.8 £ 28

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

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

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

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

for char in "123":
print (char)

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

RXFR ) KURE VT (735 SO (8 . R AR 0 (0 ) 5 3 I [145: Python B — AN —M A . fE4F)E, for
EASTERMANG LR iter () o HBRBORE—ANE LT __next__ () FIEMERINS, I ERE
—PiRAES P ICE. YIUUEHRR, __next_ () $5|K Stoplteration FH RMIMA L for EHR,
AT DA next () WEBRECETER __next_ () ¥ XABITFER T EHLEER:

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

<str_iterator object at 0x10c90e650>

>>> next (it)

'al

>>> next (it)

lbl

>>> next (it)

T

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

F BRI E SIS, SRR INE R TR BES T B4 _iter_ () HHERRFE—
AW __next__ () HERNE., WRBREELT __next_ (), W __iter_ () A[PAfRIBAHBIR[A] self:

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

def _ iter_ (self):
return self

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

>>> rev = Reverse('spam')
>>> iter (rev)

(FoaksE)
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<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:
print (char)

w oo 8 -

9.9 4 5i2%

A3 e TR T R R R TR . B EEEThREn s g, (e 2R [
I yield ). BREAEM S LA next O B, BN EREITRIAERZ AT (BEicf bk
AT BTG B E) . — R AT 2 S e R AR AR A s B A

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

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

Q O H rh o+ -

T DA AR s o 5 A 48 VR [R) R T DA B — 15 FIrfli s 10 T3S i AR e ok 58 Ao (LA B BS 0 559 T R X
FRHEESHZIEE __iter_ () Ml _next_ () hik.
A KB T R A BRSPS SRR 2 18] B ZhRAF . X% R B L self. index
Ml self.data XFhSLBIAS R )7 2 5 4 5 H R 5 .
BT 2 AAONE T ERRERTIRES, Mk AR, B1A2 A5 K Stoplteration, XEEM:LE
GHE—E, A EE eSS R4S .

9.10 AR FTiER

HELE a7 B AR AR W] DA BRI T Y RIK AR, BT I EIA I Rt s, (HANZ N RFE S AR 165 . X
PR AP T LE MR 37 B A1 2= R RO B B DL o A2 B I SO B 5 B 1) 2 e T S R (HAEAS
R, HH ARSI F A SN A

Bl

>>> 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

(FItakss)
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>>> 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))
['f', |l', lO', lg‘]

&ix
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cHAPTER 10

PRAEEEEIIT

10.1 BR{ERGHEO

os BPURIL 7142 S HIE RGN eREL:

>>> import os

>>> os.getcwd () # Return the current working directory
'C:\\Python312"'

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

—FEH] import os Jiifig from os import * . XFFREGNZER open () EREWE os.open () [z
Brids, FENRE T KA .

WER dir () Al help () BRECTAERZTREB TH, ATAPRRES, 41 os:

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

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

XHF HHE SN H S BT S5, shutil BBt T35 T s P 32 10

>>> import shutil

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

>>> shutil.move ('/build/executables', 'installdir')
'installdir'
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10.2 CHF@EECH

glob BLBRFLHL T — AN H 53 6 T d FUAT 1 2% 1 3 SUPE 1 S e A

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

10.3 HTSH

Common utility scripts often need to process command line arguments. These arguments are stored in the sy s module’s
argv attribute as a list. For instance, let’s take the following demo . py file:

# File demo.py
import sys
print (sys.argv)

Here is the output from running python demo.py one two three at the command line:

['demo.py', 'one', 'two', 'three']

argparse BLRGEHL | —FP AL AR LHIARAE B Ay S4TSR VAR AT BRI — A sS04, Il
RN

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)

WAEIE T python top.py —-lines=5 alpha.txt beta.txt fEMITBITH, ZWASK args.
lines 4 5 ¥ args.filenames %4 ['alpha.txt', 'beta.txt'],

104 $EiRMHEEREFLEL

sys BLHRIEHA stdin , stdout 71 stderr W)@ VE. J5E AT A S DOH B AREA N, BIETE stdour
JE [ e ] AR 2 EAT:

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

2 AR B TR sys .exit O o
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10.5 FHFEREs T

re BHON R FAFR AL PR HEIE WA T A XM ITRCRIERE, IR 2k g g, ki
e

>>> 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'

2 T B B D RE R, AT R IR PO EATE A 5 B AN i

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

10.6 #5

math BEHURHO P GREE R IR)Z C R B 1)

>>> import math

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

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

random BB I TREHLIERE I T A

>>> 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 BHITREEEBIR ARG EME OO, Pk, %) -

>>> 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 Il H <https://scipy.org> 4 122 H AL T8 .
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10.7 EEXMjig)

FVFZ BT H T 05 0 B RAL S B . R AN R AT B urllib. request BT A URL fi%R
B, DA smtplib TR

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:

line = line.decode () # Convert bytes to a str
if line.startswith('datetime') :
print (line.rstrip()) # Remove trailing newline

datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

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

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

Beware the Ides of March.
mn H)

>>> server.quit ()

(EHER, B AURBITEEAE localhost 3z AT MBI RSS2 - )

10.8 HEHAFOAET(]

datetime BIEREZML T AR ER AN it 07 s A H IR RIS . B BR SORR TR RV S8, RS BAY =
e A RO ISR BB AEA T AR A AR A o A ARBRE ST Al SRR IR X R

>>> # 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
>>> birthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368
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10.9 #YiEELE

LR A i i R S, 4 z1ib, gzip, bz2, 1zma, zipfile fll tarfile, :

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

41

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

37

>>> zlib.decompress (t)

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

226805979

10.10 HEEMNE

— 28 Python FJ 3 1 it ] — [FDRE A A [R] D7 YR AR R PERE 2B T SRR %R . Python $2 4L 7 —Ffrm] DASZ B 3]
XL R R T

B, JSTAHEMTF RN SRR SRS BT REE RG] ). timeit BOR] AP EURTEIZATRERTT
T —E PP F

>>> from timeit import Timer

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

0.54962537085770791

5 timeit MREAIRIER BN, profile Ml pstats BIBHERHE T TERICHY FURD BR 3R U5 ek a] o B0
ST A

10.11 FrE =

T BT RLACPE )RR AT B e B BB B R, T S Ao 8 R A TR
doctest BHURIET TR, FT LI LA SR e ol A IR T b i
A B LA U R SR e — B B I ) PR R R MG SRS, IF LB S P doctest A
et 52 e X Sl %

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 BHRAMR doctest BHUIRFES T, (HE VAL ERIY SOPF b e 5 A g il it 4
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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

10.12 BB

Python A7 “HalrHIlt” MBS, alid HAL RS IR AIGR KT RE T AR iF A 210X — o (0

* xmlrpc.client fll xmlrpc.server MG BRI AR AL T/ — M. RETAAETHRIR
AR, AE PR B TR AL XML,

o email G —PHTEHE TR ZE, w5 MIME AIHALRF & REC 2822 HLIEA BRI CRY. 5
smtplib fll poplib AN[E (‘BATSEER FAK AL AEIOEE) , BTt iny T HE, H
TR RS 2R B S5 R (GLFEI) DA S SE B H B W S s A AT S L

o Json L NARNTIX R AT O BIE A BAR AR AL TR R . cov R R DAE S PR fEAs X E ek
BORE A, X b = o S e R A% T k. XML AL P xml.etree.ElementTree
, xml.dom Ml xml.sax % FF. XEAHRAGEALILFE IR L T Python [ I RE 5 AL H A T.H. 2 7]
B AT e

* sqlite3 fHE SQLite K R ey, FRALT 0] DA RS AEFRHERS SQL 1E¥E B H A7 )
R A B 2

o EPRbiF 2B EE, 35 gettext , locale , PAK codecs fi.
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cHAPTER 11

REEE T —F ZERSY

S ARG T M AR I S S SR SRR . K LEREAR D AR /N A

11.1 Lt

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

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

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

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

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

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

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

>>> import textwrap

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

>>> print (textwrap.fill (doc, width=40))

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

locale fRiBAb 3 5 45 i Hids SCAAH XA BA% . Tocale AR format pR %1 & — > grouping JE 4, W H
PR BTSSR A A B A e 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_string("%d", 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 &R

string BOREE— B Template 2K, HAEMTHREM R LIETE. ©RVFHEARE S 2
HITEOL R E S A SRR

A A B R A AT SR, LA $ N B YRR Python ARRAF (BB SRk, B fi R4l
) M — FLOE RS S5-0F 5 AR R , il n] DAYE S TR B R ESE 2 i P BB i T S 5. $9
R SO FAT $:

>>> from string import Template

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

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

A I BT SO PR ARG G A, T4 substitute () Jrfili KeyErzor. MFHS
PREIF A IR, PR BT T AR R 52 8EHg, AT safe_substitute () ik MIAE
SRR, A 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$Sowner.'

Template /1) 1-2E0] DA & SO F4F. BN, PR RRAA IR At j s ay 2 DheE, RN T A5 1EA H
WL MR S R R AR Y o AT

>>> import time, os.path

>>> photofiles = ['img_1074.3jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :
delimiter = '%'

CFItakgs)
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>>> fmt = input ('Enter rename style (%d-date %n-seqnum —format) : ")
Enter rename style (%d-date %n—-segnum $f-format): Ashley_3%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' by ")
>>> 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 73— B R AR P2 5 2 AR AR XAt 20 7 BT R . XA XML SO Al SCARiR A
HTML [ 25 4t 08 1) 5 7 SCBEARUSC R AT i «

11.3 A =3 HIHEIC RiEN

struct ML T pack () Ml unpack () BIML, FITAMEREK AR " HEHIERIER. FENHITRET
TEAE leflle (RSO I‘jaﬂﬁF ﬁnfjﬂﬁﬂ‘ﬁra/\ ZIP SO A S5 .. Pack AURS "H" F1 "1 435
RAEPIFIHFHIAFSHAL. "< RRENVRAFHE R 1/ N1

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
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114 2%

LAE R — RO T AR UL 22 ME 55 BEAT AR SR . 2 AR T AR R B T AR B0, 3O P A
Wy, REFHAML SRR Giafr. — MRV SR, § VO Mt s Ep M T &R+

PATFACB /R T R threading BERANMATE G GIE LS5, HANEN LR RIIRE0LETT:

import threading, zipfile

class AsyncZip (threading.Thread):

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

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)

f.close()
print ('Finished background zip of:', self.infile)
background = AsyncZip('mydata.txt', 'myarchive.zip')

background.start ()
print ('The main program continues to run in foreground.')

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

ZARN MR EEP R, M2 DR ) FRE I R SR Sk, threading Fidefi
BET ZAFEPARIE R, AR O KPR RRE SR

RUE X T HAER A, BN IRAI] LS B2 DU PR . (R, SEBLZAT S HIMERT &
BT YRR A R TR SR BT, ARG queue BB [ L AR Ok B HA AL 13K o
W HFEF M Queue MR TRARBIEEMNE, B Ti&it, BHEE, B,

11.5 HFRIER

logging BIRFEMLDIBEFT & H A EM HEILRALE. EREFPHRILT, HEMERET 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')

X2 A AT i

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

BRIAME LR, informational 71 debugging i S, i iH & Ak BURRMERT DR oAt 1 B T AL 45K 1
R EIRTHECE, Bk, BT HTTP JRS5 A . BTt g vl DORRAE I B 0 S s AN 1R i e iy O 5

DEBUG, INFO, WARNING, ERROR, HlCRITICAL.
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HE RS AR Python BCEL, tn] DA FRCESCOEER, DA & S H G0 Jofs el R -

11.6 555|H

Python 2% F 2 HEF T NAFEHE (R R HO G475 | - TR0 garbage collection FeiEBRAEAGIH ) o H4HA
XGRtRn 5 R BRI A A SRR B 5 I A

W5 AR R HOT R BEEE ], (EAE/R A AHERS REFLEGAMRT R B R ERE AT ] AR, BRER
ENRFOIE NS HK AT . weakref BIHHRALA T H W DANLBIHES [ AEREIREAX 5. MR
AL, ERFA ST UIRT AR, HNSEE XSl — Al . S LR A T4
LONIUPOE SiZRE 2R

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

>>> a = A(10) # create a reference
>>> d = weakref.WeakValueDictionary ()
>>> d['primary'] = a # does not create a reference
>>> 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:/python312/lib/weakref.py", line 46, in _ getitem_
o = self.datalkey] ()
KeyError: 'primary'

11.7 BFREIIRNHIA

VX T BRI AR T DAl N ES IR R BRI L . B, A BAHERAARFER L.
array BURFR(E T —Fh array () X5, BREFHIE, HRBRIAEEM—Sn i LAr R . T
WG FR T PAPIAS P45 A7 BT JEATS b R B Al GBS R, i 1) ok
P, B FATE D PRHE Python 1 int X4 #2416 4~

>>> from array import array

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

26932

>>> all:3]

array ('H', [10, 7001)

collections BIBHEL T —Fh deque () W5, BRMTINE, (HMZmuds A1 L R, Tiioe
ISR P RN o A Gid TS BB A BEAL e 2
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>>> from collections import deque

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

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

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

TER RIS BAS , ARt O 7 HAh T B, BN bisect BIHLRA M THAEA ¥ 51 R 1 s

>>> import bisect

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

>>> scores

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

heapq BEHUR L T BT H A FOR SC IR R L. o MERI A H BURIRIFE R R . XN TR EEE 1
/TR AT BLIEAT 5 BEAN R HE P 0 SRR A A

>>> from heapqg 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 +#tHIFREE

decimal BIHRIEML T —Fh Decimal FHERAH T HHHIF SEHE . HIHLHER float —JEHIVESLH,
ZARFERE T

o W55 I RO T EORE B 3t 2R 4 3

o PR,

o PO A AW AR A K

o BREFARUINELL, 5

o JHPUREREER 5 T 5w U VSRR DCEC ) B AR .

B, B R SO R R RO 70 2PN SN BIRE B, SRR ESER . ARER
HIAR AR M ER ST

>>> from decimal import *

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

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

0.73
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Decimal FURMERE R BIINE, HMRIRA P A RO POREL A Sl U A~A 247, Decimal 7] PA
BAU T Tz SRk 6 2 — R RBOCE R iR -+ B & S 80 .

KR RS Decimal JEREMS PATXS T —HE M mUBOR UANE H RIRLIZ SR S s DU

>>> Decimal ('1.00") % Decimal('.10")
Decimal ('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1")]1*10) == Decimal('1.0")
True

>>> sum([0.1]1%10) == 1.0

False

decimal BLBRFEHL I F T 20 R EHGIE:

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

EIREG

12.1 ik

Python I JAR 8 5 2 il ASTERSE R A I AR PR AR . 7 AR e A I ol SR IOAR R 2, DR B AR
FRERE R AR E RS IR, B AT DAGE ) B e I AR 2 1 4 5 1 R

X EMRE—> Python Z24¢ ] BETCVAT A AR P I 2R . MRV NAREF A T2 @ 1.0 fiiAMH
AR B F5 5 2.0 iRAS, WIFRSRAFAESE, ZRIRA 1.0 2 2.0 F5- S BOL— W AP TIRIsTT

XA P R 5 58 B — A virual environment, —ANHSRB, HA 22 A FEE Python fifiAs, PARIFZ H
ftb .

IRIG, AN [EIB FRF AT RAGE A [ B RE AR5 . SRS BT TR R A B B, W AT A W DAY H 289
LT 1.0 BRI REAUPRET, 1 BT FEF B WA 224 T 2.0 AR5 — D REIUFRSE . R AP B 2K
R TR R 3.0 A, tASZ N AR A BIERE.

12.2 SIBEMIME

T AR B IR B BT venv., venv il H & 2R AR T I B AN Python. SR AR 4
EAHZAHA) Python, #n LA L1217 python3 sEARZAT A HUA A e 45 7€ 1) Python it 4s

PRI, W E L EEMHR, R venv B HIAIZTT H SR 12

python3 -m venv tutorial-env

R tutorial-env Hak, WEREAFAERTE, FHAEH P QRS Python MERES R ANl S R 3
fH %

SIS0 8 T H SR A B2« venv,e XA FRIE R 2 41% FSRAEARIY A by Hh BRFF R, AT a6 i 75 25X it
e H SR TR MBRE I — R PR BIEBERT 1 5 R TR SCRfY - env BREEACER E SO R AEPE

BRI, A ATE B .
7£ Windows |, &=47:
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’tutorialfenv\Scripts\activate

¥ Unix B{ MacOS |-, &f7:

source tutorial-env/bin/activate

(35X AN 1A 2 24 bash shell 45 5 1Y . WRAVR{H F esh 8; £ishshell, /R iZH activate.csh B activate.
fish JI7,)

W HE AU PRSI SO AR BT I 2 B4R AT, PAR/R IR IEXEGE BB, FF B A AL python Ay BT
IBATHRER T 2R Y4 E Python iltAs. ik :

$ 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']
>>>

To deactivate a virtual environment, type:

’deactivate

into the terminal.

12.3 &M pip EEE

PRAT DA — 240 pip MIRRIT R 2% . FHRRBE IR, BRIAME LT pip KA Python Package Index
<https://pypi.org> GHEHRMAL . ] DAFEVRAEY web ] Vi 4% H#5F Python Package Index.

pip AL T4 Vinstall”, "uninstall”, “freeze” 2645 . (F57F installing-index $5 55 71 A H 5231 pip XY, )
T3] DAIE A 5 5 1) 24 B 2285 BB AR 1) -

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

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

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

BOE ] PAE IR FRIFER == FURAS oK 2 R A R A

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

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

If you re-run this command, pip will notice that the requested version is already installed and do nothing. You can supply
a different version number to get that version, or you can run python -m pip install --upgrade to upgrade
the package to the latest version:
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(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

python -m pip uninstall followed by one or more package names will remove the packages from the virtual
environment.

python -m pip show will display information about a particular package:

(tutorial-env) $ python -m 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:

python -m pip 1list will display all of the packages installed in the virtual environment:

(tutorial-env) $ python -m pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze will produce a similar list of the installed packages, but the output uses the format that
python -m pip install expects. A common convention is to put this list in a requirements. txt file:

(tutorial-env
(tutorial-env

python -m pip freeze > requirements.txt
cat requirements.txt

$
$

RG] PARF requirements. txt $8 32 45 A S i 48 0 B AR 7 1) — 3R ar k. R 5 A P mT DAGE
install -r ZZ2EArALFERM:

(tutorial-env) $ python -m pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))

Installing collected packages: novas, numpy, requests
Running setup.py install for novas
Successfully installed novas—-3.1.1.3 numpy-1.9.2 requests-2.7.0
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pip AHELZHEFE. A K pip M5EEECRY, 52 installing-index $55 . 45— ANUH-75224E Python 1R
5l rhEEE ] fIRF, #52% distributing-index 357
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cHAPTER 13

TR ?

el A BORE T BE S 4 9 NS 1] Python [ B0 - MR T T Python SRR B SE PR . AR %
WP T AR 2

AP Python SURIAERY— 7o HALSCRY:

library-index:

You should browse through this manual, which gives complete (though terse) reference material about types,
functions, and the modules in the standard library. The standard Python distribution includes a lot of additional
code. There are modules to read Unix mailboxes, retrieve documents via HTTP, generate random numbers, parse
command-line options, compress data, and many other tasks. Skimming through the Library Reference will give
you an idea of what’s available.

installing-index f#RE T /524 % 2%< f Ho At Python J 4 & 4 5 H A .

reference-index: Python [ iEYAFIIE SCRYTEANMERE . R TIRLE R EE, (HEMES A S 1 B igk 2
A

THZ Python F¥ifi:

https://www.python.org: The major Python web site. It contains code, documentation, and pointers to Python-
related pages around the web.

https://docs.python.org : 33 iJj[a] Python [ SCRY .

https://pypi.org: The Python Package Index, PAF[ti#HEFR A Cheese Shop', 20 %% - [ i Python
PZRT MAURETF IR R AR M\T PATESEAL HEA T A FoA N REHRE) & .
https://code.activestate.com/recipes/langs/python/ : Python Cookbook J&— A4 KIS R B4, HLZH
FEHANE R A o B B E S B 0 T BRI S fE— 4544 A Python Cookbook (O'Reilly & Associates, ISBN
0-596-00797-3) K43 .

https://pyvideo.org collects links to Python-related videos from conferences and user-group meetings.

https:/scipy.org : Ecientific Python 5 H 3 HI TP 4 51 V1 SRR A ROREE DAL T I8 an e UL
AR, ARRIERIERS . BNV, ST m— R8I,

“Cheese Shop” J& Monty Python [f)— AR : — (AR —Z YR E , (HICIB LR IR, J5 Rk
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Xt T 5 Python AH 5 i ) RN ) REL A 5, 50T A AT BB 8 41 comp. 1ang. python , B RFEAT KA
B R 51 % python-list@python.org. 7 [ 20 AR (F 51 30 LMY, DR e 10 B — 305 F5 B 3% k45 )
—Ae BRABEAMT, W CRIEE) M, #UCHRE, PARCE A B, R R R A S AT
https://mail.python.org/pipermail/ 43|,

TER VA, W5 ARNTIIR FILE (S5 N FAQ) . UL & TR 2 — U S — R A 2 i) 1)/t
RS, FHARREAMUE TN IR R 2.

&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

FREAR SR

Floating-point numbers are represented in computer hardware as base 2 (binary) fractions. For example, the decimal
fraction 0. 125 has value 1/10 + 2/100 + 5/1000, and in the same way the binary fraction 0. 001 has value 0/2 + 0/4 +
1/8. These two fractions have identical values, the only real difference being that the first is written in base 10 fractional
notation, and the second in base 2.

RN, REB T BER/ NGRS RERG BRI X B RZ GO, Vs A T
T IR R BE AT AU A — BE 7 RO U AP T AL

BRI A B A WU AR A S — 2. B3 o BATT AR EAE IR i — I oM

’0.3

o, ALY,

’0.33

o, AL,

’0.333

PABCHE. ZPREBTRARE T2 ORET, EAUKEARET 13, FISS s T 1/3

FIRERTERE, TCIRAREH 2 A A00A 2 N BB R, 1 EfIAY 0.1 F LIRS 2 — A 2 B/
o ARV 2 AEE ST, 1710 52— ToRRIEFR/ MR

0.0001100110011001100110011001100110011001100110011...

AT — OB, RE BB —ANERUE. Ht, £S5 R I L, 157 A EER X R b
RN R A R 8 FTIEG 53 iR, A BENIERIR R 2 IR . 7E 1710 X AT
o FHR R R A R 3602879701896397 / 2 ** 55, TAREET 1710, {HIFARZ 1/10

K P SRS A ZE R IAFAE, D9 Python HUST BIH R A A7t i — IR P 1 B30 DA
FERFRP P FALA, 4n 2 Python AT 0.1 1Y —HEHXH M APF 2B RIFTEI IR, KF ALk
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>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

XK ZHGAAE AEFEE L, ik Python i1 7R 4 AR RAREE 7 B 47 54

>>> 1 / 10
0.1

fl;;ﬁa, ggﬁ?@ﬂjéﬁ%%%@%ﬁﬂ%ﬁ% 1710 WINEHAME, SEPREARIE R iz 1710 Bt AL F£R —
e %5

HWBW 2, HEZ AR S Bt =M R R A T e iR N B Bl dm, 0.1 L 0.
10000000000000001 . 0.1000000000000000055511151231257827021181583404541015625 4=
HRUTIT 3602879701896397 / 2 ** 55, WA XL HEHIEESEA M FEATOME, Fite AR
HATAT—A, [FER R AAER) eval (repr(x)) == x.

£ J7 %2 &, Python 7% 45 Fl N B repr () MBS UEH AA 17 (A BB TF IR BR, B o.
10000000000000001. A\ Python 3.1 JF 4, Python (fERZHRLE L) BUAE AR e £ L8 % h S
MFfI MRS 0.1

TR O R SR A TR BN Python AR IR, BARARICH IO R . VRSAERTA E
FERARECE o 7 OB SRR S AR R R 0L (B AARGE STEBO RS SO A i B A 2 =
TS .

AR i, AR e S Ay B A M s A R 7 A R R R PR A A

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"

>>> format (math.pi, '.2f") # give 2 digits after the point
'3.14"

>>> repr (math.pi)
'3.141592653589793"

W G T R, XA Ps BRSO R B IR NLEH S AT T ABMER Briiie

—MBEGETTRE S E A — MBS . B0, T XA 0.1 FEEIER 110, FH=A 0.1 (EH It R — & fEts
11533 0.3:

>> 1 4+ .1 + .1 == .3
False

mH, BFXA 0.1 EEREHZER 1/10 BE XA 0.3 HICER 3R 3/10 ME, M round () sREIEAT
ey At 2% A 1m:

>>> round (.1, 1) + round(.1, 1) + round(.1l, 1) == round(.3, 1)
False

ORI NI PAB 2R H B RSB, round () BREGERATDAIIR “HHa@ A7, fSsehriyss
SRAE AT DA . AR

>>> round(.1 + .1 + .1, 10) == round(.3, 10)
True

T HENE R IE AL Z AR RSN A R70.17 BB TE R R MR — 19 T RS B TR L
B ST A GRTE TR AR RSN R S AN 4
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E AR RS C B A4S T o, R B TR B AT 22 .7 R AN i THHH U i S B ) | Python P 555
B PR AR TR TR B B ROk, e K 2B L ER IR A BAG2 1 24553 B (7 ER Wik 1
LR B, XK ZRUT 55 R EHE L8, (EARTRSEFEICAE A HUERIE AR, HARF S sBAERm]
RES SECH & AR .

BRSO DURSEATAE, (X T REEOEFE A S B R, R LSRR R A BRI R A
PRI B+ VER BB BN Al SRR IR RS R . str () B R, T EREREH P 2% formatstrings H
str.format () ARSI,

St T 2B R R R R B R, W ] decimal Bk, ZRESIEL TG S AT RIS Y
JiE IO R et b -

AR AEIEE N fractions BIHERM T, SRS T T A BENEAZE (L] ORS
FoRM 13 XEEREE) .

URARRE 7 a0 H B P AR R 24 1 ff— T NumPy DA K iy SciPy T H BT L) 7 2 HbZey A ge it
BR AL, & <https://scipy.org>.

Python 2t T —48 T A, WDATEVRER) AR FNTE—MF AR DR o0 T ptRE . Bl £1oat .
as_integer_ratio () HESKHFSEERT N —0%

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

T e — ISR LLAE, B AT DAROT R Te At B U {1

>>> x == 3537115888337719 / 1125899906842624
True

float.hex () JERVAT/NEER] (DA 16 Sy 8) RFTRPFSEL, [FIFERELS th ARAAAEAR A VTS L RS A (L

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

X AOAR B 7S R R T P AR 1 R o (L

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")
True

TR E SRR, BB TR RA (P& T5%) 1) Python BALEUE, AN ZHAHFEAE A
HAES (40 Java Fl C99) Ak,

H—MAHMTHE math. fsum () KEL, EA BT RSKAGI R RS B . B ESUER R IS St
ER MR B “ERIA” o X AT AR I AR R BT HE RS I R, MR A ST R B BB 5o m 45 5 S A A
JE:

>>> 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)
HH
’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

TR TIAME T A, XA ERERT 17105 WERIRATEA 1 B, W28/ T 1710,
TGt ERA 202 A7 Ay 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
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KR REAEAEAE AL B DB 25 T - 1% 0.1000000000000000055511151231257827021181583404541015625
WEIEE (RIERIARAL Python) HONL& /R XSS B HUbBIBE, TR RS Ah 17 (A T

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions il decimal BiHen] SHEfT ST A E A S

>>> from decimal import Decimal
>>> from fractions import Fraction

>>> Fraction.from float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"
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cHAPTER 16

Bt %

16.1 TEHIER

16.1.1 SHiRAMEE

MR IR, RS STT OV R (G B R . FERRHAGTS, KRR B Ear S PERAF s WA N
KB, TEFTEE SRR G, BFSAAEERSERE . (X BT R A try 150 H except
FTRIA T ) AR R TS, S SBRF AIEZRSE 1 ey h iy G sk WAARER . fr
B RGBS S ARSI 162 0 1R 3 iy H U 5 A AR e S AT

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 4528 Unix &4¢ b, Python AW DAEHEAT, #if5 shell A —+E, 551780

’#]/usr/bin/env python3.5

(IERLARRESE R0 P10 PATH ) MIASHITF S, I SCPRBRCEG TTHGT. # 1 MAUR IR RIS 45 . T
SR |, S—FTAAOA Unix BERUIOATERFE (*\n') 45, TiRJEDA Windows (*\r\n') F745k. Wik
R, WOUSUBERE  # 7E Python AR FTEREIFHA

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.

! GNU Readline 1) i 5 7] fig 2 FH 1E X FR5AL -
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16.1.3 X ERXBaNH

MIRPARE H ] Python B, BRR S SN ERERS TR S PUAT—SEhrifE a2, R 8. & PAE R4
A PYTHONSTARTUP [JEREEAS i i BN & R sl a2 0 S A4 R SE 8 . X 2Ll F Unix shell i) .profile I

b
HE -

S R A H AR TN B2, iiAEAE Python AIAS IR S BURTEL TE /dev/tty T HYHIHA R
i OF#F SRR R — N EA LT ) o IS IET I FTTE R iy 24 258 18] 5 52 BRSO IA,, BrAEsE X
R AR R ATEAC A LA B o AR ] ATEZ S SRR F sys . ps1 il sys.ps2.

AR ARAE Y BT H % B — BN R B S, ARWTPABEI R if os.path.isfile('.pythonrc.

py'): exec(open('.pythonrc.py') .read()) XFEMMAILIEL B0 XA EHTmE. WRE
TERIAS 5 F e B S, A2 AR mp S PR A T e 45

import os
filename = os.environ.get ('PYTHONSTARTUP'")
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()
exec (startup_file)

16.1.4 EHJER

Python F2 I T A4 ToRILAR A E LE: sitecustomize fllusercustomize. TARI TR, Bt
o R F I | site-packages HRHYALE . 3l Python Fiz4 7 AUAS:

>>> import site
>>> site.getusersitepackages ()
'/home/user/.local/lib/python3.5/site-packages'

B, P LAEZ H S B — 44 usercustomize.py SO, HRIIHHAAMAR Y. EXLH
Python MK/, BRAFEDA -s WSR3, RN ASITA.

sitecustomize PAMIFE A X TAE, {HiE% thit B L B B 7E £ 5 site-packages H 5% P41, IF7E
usercustomize ZHIBIFA . A XIFEHFHESH site BRI,

&ix
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APPENDIX A

RIEXTHRR

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. BAEPUFE X
o RH A L i ARPIRACRS T B BRIARY Python $8/R4F, (046 b aSHe, Bixtiy sz i
(5. s, ek =E55), Safe M G.
* Ellipsis NEHFE.
2to3 it Python 2.x fURS#44 Ky Python 3.x AL T H., I AEHTIRED , 8 Dy fATAT, AbER s X 2 Boke il 1) 1)
NGRS AR
2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-

reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHAMS G E hasattr () BT AMEE MR (FlHantEH BAR ). ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FRAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

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 F1 PEP 526 , %} I B e A /T4 . 751 2 I, annotations-
howto T A {57 A ) B A S e o

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o XA A TERRBOR I PRI A PR AT (B0 name=) SEEAE N A S ERTTEATA ** 197 S
PEAE A . 28BI5K0E, 3 F1 5 FELA R X} complex () WY A FE T 2 7S5

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

complex (3, 5)
complex (* (3, 5))

SR PR L s B X B Rl AR i A7 RIS DL calls —47 . MRAETEL, ATk n]
HRFTR—ASHG AT BE IR R Y Y SR AL o

3% Wparameter RIEFRFH , HILFES SEGESH K 5I0A K 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
& SUPIFE R BARFAML, ARZAEET B yield RKiEX LA E—RIIWAE asyne for JEERHH
FME.
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

— A AR R BT RE LY await RiAHX B asyne for DL} async with i),
asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .

BEXS R & T asynchronous iterator, 4{Ef] __anext__ () J7iKIR IS iR [0l — AT SRR R AT 54
Az g R B U BRI —> yield SRkt

B> yield im0 B AL B A TR (BIE R AR ry 15h). 4% F ¥
ARBEENREGHAM __anext_ () REIWATERRABIKE R, ENBEIF I ELENTT. S0
PEP 492 f{] 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& 1 A value associated with an object which is usually referenced by name using dotted expressions. For
example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers, for example
using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression, and
would instead need to be retrieved with getattr ().

awaitable -- \[ZEFEX % BETE await FRX PSR . W PARcoroutine 2 B __await_ () HYEM
%%, 20 PEP 492,

BDFL “&5{-z&h#E" WP 4i5, B Guido van Rossum, Python (A3 .

binary file -- “HERISC: file object BEMEIEE F 1 ot %o B SCARRE TR A SRR (T, Twb!
or 'rb+"') FTHM A, sys.stdin.buffer. sys.stdout.buffer DA io.BytesIO fil gzip.
GzipFile HysLH.

7S Weext file T fRREBILS str MRS .

borrowed reference -- fif A 5)l] 7 Python [¥) C APT 1, f§AGIHEHE— MU RII A EAKBERIZE T
o RN R BN E LB — AN TCH e BAN, SR RIS T AR R G IR e —Astrong
reference B E

WeAZAEborrowed reference 1 fH Py _INCREF () PARFHJEHBFEA Rystrong reference , R 24120 5 ok
TEMEAT IR RIG— IR W Z B % . Py_NewRef () BRECH] AR HI R AN —AN B strong reference.
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bytes-like object -- ‘P i3 % % FF bufferobjects 7 H.GE T i C-contiguous Zup X% . X WHEFIA bytes.
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. AN R0 #E L fp il
BAEEAE PR XSG RS PR RSO A SGE T B R AR

LSO TR BN AR ) TR . X R AE SR PR S AT W AR 4
Bl F i35 bytearray PAJ bytearray [ memoryview, HAWMHEAEZR —H#EH BT AW AEX)
% HEEFI A XM R 6 T44E bytes PAK bytes X4 memoryview,

bytecode -- ‘¢ {ifith Python JFUHS 24 g1t R 7565, R CPython fifRegs 3R/ Python )7 i ER AL .
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
AIRG) o XA FENE ST B TIERIE F AT A TH N AILER D (K virtual machine 7 L. ¥R /NIF Python
B LR P A—EE A, mA—ERELEA Python iliAs 345 .
FATHE A HFE AT DALE dis BEHL) SR R AR .

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

callable (argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the __call__ ()
method is also a callable.

callback -- [ —ERSEW L AL DATE AR 59 AN 2095 08 F 7 T B R R AL
dass -- & FRAEFH FE OGRS LS WA B S A THRAE ) e o
class variable -- J328 iy 7ESrhE WA, I HAUBRAZERZ G BB e (A& ZE S 3L FP & 2l .

complex number -- 525 3Pl KBRS R, HA A BCFEBER R A SR R A . REAR
SRR, (1 B AR) RYSUAER, BHAERCAT SN 1, TR SN J. Python NE T XA
By scfe, RN TREARic 20 g —A 5 52, BN 3+15. WPRFEZ math BEHRPAXTG AxT
WARBURA, WEA cmath, ERMER DB REARE . WSRIRBOER AL, ZIEE
LA A AL [ L

context manager -- | F SCAFAIEY 7F with A p i, e L __enter () Al _exit_ () FERE
HIFFELRS X R . S UL PEP 343,

context variable -- |- F 30 & — Rl o 8 ) _E R SCRT ARAR A E AR B . X B TIEL R JRihAT
PN PATEBE T ARG AR EE. A, WFETF3CBERR, —MUTERET RS a 2
A ETFSC, WE TR SO R R BRI R AT S AR B TIEER . Bl contextvars,

contiguous -- ¥ — N AR E C i 425 Fortran 3% S S BON N TESLY) . FE4EZ o2 C Fl Fortran %
SRH . AE—YERUALT, BT 4k H T NAE R A AR HES , R BRI RS Iy . £
A C-IESEUH D, M3 NAF L HEY B B 5 — AR5 V51 5% B B B ek . {HU27E Fortran JEZE4AH
HuE S — RS etk

coroutine -- PpfE tHEER THIFERTE — L. FHIRE N AFERE— S EATAE S — B H . PRI AT DAYEVF
ZAFR S EHEA L IBHAKE . B asyne def iBAREI. S0 PEP 492,

coroutine function -- PpRERREYL 1R [B]—~coroutine SR RE . TMERBT T asyne def iIBASEE X, IF
T REfLEr await, async for fll async with F#5, XEEM2d PEP 492 5] AHY.

CPython Python if21E S HIIRTESEIN, £F python.org | & ff. “CPython” — il JJ 75 LA B i 6 1 SE 3 5 oAt
SEFFIAN Jython BY, IronPython AH X 51l

decorator -- 3 IR E N I — P RE R AL, WE ST ewrapper IEETEACRITRBUE . R ATERT
T35 classmethod () fl staticmethod () .

MR R —FEIRNE, DA R0 SR S ESse 4
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def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

FRERR SR T8, (B F R A . A SRR N 1T 2 0 eR B0 SR 2858 SIS0

descriptor - §iih2y TATENL T _get_ (), _set_ () o __delete_ () HIEMXE. H—REMHE
HEIRERES, BRI ET S B A R . EEE T, a.b ARE. B E SR
— DB ST a MRFHAPERATN b FIXTE, BAR b — R, WS XTI b 2%
. BRARE AR SO &2 2 IR PR Python (1) 5688, RN 4L EEERE ELAE, 0GR %K.
Tk B R, BRSO EA O 5] T A .

A RAWIBER IR EZAE R, 7S 17 descriptors B A4S 6 H79 «

dictionary -- ‘y it — /N EBCEAL, Hod gL B A ER ML G B A . B9 (. BERTDAREMEA __hash_ () f
_eq_ () HEWIXS., 1E Perl i = W #5 A hash,

dictionary comprehension -- 2 Jitffi G 5K bR AN G ) I SR 3 JC R T AR Il 5 SR B — R
BE:, results = {n: n ** 2 for n in range (10) } ¥R H#E n B n ** 2 kR
FIH R 7 . 2 I, comprehensions

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHITRBEIRNF
HWALE . AR T FRAH D ESHE, XEWE Y FHRAR, RSN A ZRE
MR R R o ELE R 813, IR 1ist (dictview) . I dict-views.

docstring -- SCRY FRFHY 028, BB 2 NS — AR U B P AT R P I . EAEAUH AT &
B, (Hu R R B A R ERIRAY __doc__ @M. mTEr TN,
PRI I X R A TR A O

duck-typing -- 18 7R8I F5—FhgRfR XA, EIFAMRKEERXTZ AR e 2B A EMmED, meH
BRSO EsUErE (CRAERGN T, nEREGN T, IBasEmen ) hTumiEE
FUAERrE 288, it RIS v i e 2 S RORIR T R ME . 19 T2 BLE 0 ] type () B
isinstance () #pill. ((HEHERERG BRI PAME 40 28 % VENRb 7S, ) AL R A hasattr ()
K 2 EAFP 4hf .

EAFP RJFIHCRVF AR S BYSESCHS  ixXFh Python 8 HACRS 2 5 WU 2 (B0E I ws (1 B SR MEATAE |
FHAEBE FRIHIH PS8 o X PRI PR XA IR @ Kz ] oy Ml except 1A, THAIN Y
W& FrigLBYL W%, HILT C &2 HAiE = .

expression -- Fih A W DK FAMEMTEE BIC. BAihyl, — DRk FE RO TR, 45K,
JEEDTI . EEATER RO LA, ENTREAMSR B —ME. SUZHAES AR, ARG ES
tPEEE IR IBAFAEA BRI ERB S Wsiatement , Bl while. WR{ERREE T AERRA.

extension module -- §JEREI DL C 5 C++ Zi 51, {8 ] Python [¥) C API >k 515 F %0 A K A P A E
T3 H.,

f-string -- f- 24 7 £ 5P AU TR IEE E AN AR B AR S AR R A
W5, 0 PEP 498,

file object -- SCPEXTGR XML ) S04 APT A 2SR S (A A read () B write () XFEHIH
¥5) o MRPEHAE AN, OO S0 DG BEXT B SRR SC0F, WP HA R B, sl Xl iR &
T (BIARHER A . AR X, B, FiE%% ). USRIl & 250 4.
SEBR IR =R B SRS TG =2t ) S, SR = ) SO DA UM BT I E 3
TE Lo i, BB SR Z IR 22 H open () BREL

file-like object -- LR G file object W R] Xid].
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filesystem encoding and error handler -- SCfF e 4ufh k% X SRR M Python [k M #1E R GE gL 71
RN B E R S4B Unicode (1) Z i 205 B R AL BRAIA .

A ZR B YR A AS A TR BE N A K AR 128 PATN B R . 2R S R G g i =S o k4R
AL ARGE, W API pRE ] E4 5| & UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREAIHE S AREL
ARG i s =5 A R AL BRI .

filesystem encoding and error handler ‘245 Python JE3E 1 PyConfig_Read () HRECERER: HEH
PyConfig H{] filesystem_encoding fil filesystem_errors i Hi.

HiE 2 Wlocale encoding,
finder -- A REY —Fh ARG T AR loader XI5

M Python 3.3 JEAEAE AR BU I A $k 48 Lk 12 & 45 % BLH sys.meta_path i, PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division -- [ F VBRI 7] 1 45 A B ST BB B A Bk . 1al NI BRE B BT 2 /7 o BN,
Fiks X 11 /7 A WITEERE 2, M S Z MR F SN EIERERR 2.75 . FE (-11) //
4 2R -3 RPAXSE -2.75 @ TRy AREI45 8. Il PEP 238

function -- pA% W] DA H FH 2R 0] EAME ) — 411 A) . 38 0] DA HAE A BA B A -4 I7E R BUAR ST
B . % Wparameter, method F1 function 537,

function annotation -- FRECkRTE B4R BB 2 80K [MHE ) annotation
PRECFR YR T 4% 7« BInPA R BRI 2 A int ZEOFHURR [ —A> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PREPR TR IR YRR L function —7

Z: Wvariable annotation 1 PEP 484, H.A iR T I EhfE. 51525 annotations-howto DA T &5 F A1 11 B
FESC .

_ future__ future 157, from __ future__ import <feature> FH/RgwiFas{di F¥H1E K F Y Python &1
WA R AR U B TEE RS SOR g Y B . future_ BEHLSCRYICSE TR AR feature BUE . @
AR AR B R, ARTT AR B IR R M T i O A BHZE S A E R (EE)
TEATE A BRI

>>> import __ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- K I REHOAFE9E 8 F 0 A7 23 1A B 3 fE . Python 238 1 5 | F T HECRT— AN REAS ARG
FFTREAGEIRG | G IR BL IR [Pl USce Ae A T B3 RIS o PTDAGE g AR e 4 il sr 3% el

generator -- ZEREY IR [8]—Ngenerator iterator [ PREL. EAEERMBG L EEE, AHEDSAETHAE yield £
B PATE =2 — R A BLLE for- PGl Bl 2l 1T next () BREGE L.

W RTEAE AR R, (B EESL T TR 2T AR B R RE . WRTEE BB E L, W
FHAFRPARE G L.
generator iterator -- 2l R ESERES generator BB AT .

BA> yield 2R, ICEYUHIMEITRES (HF AL BRI vy 154]) . 4% £ R
B RBIKEZIS, B NEIFALERSIAT (X593 U AR AET T 46 451 B A ZE AR K ) o
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generator expression -- /LR AR X R P —PMEAANRE KX EEERMRE S E RS LG EEXLT
—AMERAE R JEREIN for A, PAR—DWER) if T4, PAREARBNS WINZ R —F
HIMA:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- JZ RIpR B A [ ) S S B [+ SR 1 1) 224 R RSO 2L IR e K. 3 I 2 by DR BE SRR
R R L ik VR A~ S B

Y52 Wsingle dispatch RiEFESH . functools.singledispatch () HEigeA K& PEP 443,

generic type -- {Z IR W[4 S LW ype; JHE MIEAN 1ist Fl dict ) container class. W] fF % 2 = 4%
FliriE.

WA, WS 524258, PEP 483, PEP 484 , PEP 585 , fll typing i,
GIL 2 Wglobal interpreter lock

global interpreter lock -- 4> i BEZS i CPython RS R AR —FPpHLH, BERRE—N %2 A — AR
AT Python byrecode, BEALTE T B E AT GARR ([HE dict GEENEIRM) X R 5AR R4
AT CPython SEB. 258N ERESS B (H 1M RERS 2 R RE B AT (8, AR W24 4E T 2 40
R FROH T

However, some extension modules, either standard or third-party, are designed so as to release the GIL when doing
computationally intensive tasks such as compression or hashing. Also, the GIL is always released when doing 1/O.

QI —A (PASORSARLEE R B E 3 2 8dir) A i Zie” APRESRI S IARIRIFIT), ARk 4t
TEA0 FAL AR DU T BOTERE o 9 (7 e AR B8 170 R A T B S BRAR A A %, AT A DA
o

hash-based pyc -- K& Wy AvI¥) pye (i FH G B 5 S P4 e (I T = e J 18 o5 B 1) A i A 30O i 2 1 i G A7
4. £, pyc-invalidation,

hashable -- W[Wy 4y — /> Xk G2 A W i (6 0 2R A 2L i o I N 268 08 ik Tee A (EFRERA
__hash__ () Jrik) , IFATLAIRIAX AT (EFERA _eqa 0 k) « AIGAXIR Y
IERAT AR G A (L LRSS R A A ]

AT A PE SRR RAE AR T IS AR S A BT, DA S R S5 A A E Y R B I A (L

RZH Python H AR AL W EXS SRR AT G AR5 IR Zeds (BIANSREF i) FA ISR AlAs
iy (BIANTCA frozenset) (M ENIRITCR I N ATMG A A R AT A Y & SRS BIN R 3
WA A ENTERE R —@E A AE (B2 S H O HE) . ENmm LB T e
id ().

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter environ-
ment which ships with the standard distribution of Python.

immutable -- AR[EXR HATFEEERIXIR . AR RAUSHECT . FARFICA. AR R A RERIL
Ao QERIDIAERE— DA FRE, WD ABIEFAIRTR . EAERR S B A Er RS TR,
BUANAE A~ S

import path -- S AW HE M IE (B2 458 ) AMMPE, SglEipath based finder FEERFA
Hbr. tESAR, HAETFREFKE sys.path, HEIFRFA NGB ATRERH LRAR __path_
JE .

importing -- A 4— /M) Python (TS EE K 5 — NS o i) Python 865 B H A3 A2

importer -- S A 2% AT IAIXT S WA RERET finder & F loader

interactive -- 23 i, Python 475 — A2 B fERERY, RIARY] DATE MRRESR /R A9 Ja i ATE A ANk 5K, A7 HP 3R
It EREHRLSR ., HEARWSHMED) python 4 (WA ATERIGTTHEMLIF 4 3% B e £0R0 1 3% B
i) o A DU T AR R B A R A i B P X by s AR 8 (1 IES T help (x) ).
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interpreted -- figBE %Y Python —@FMBREALE T, 52X @4miFAE S, SIRWIE X5 i T 1 4
AR BIAFAE I AT TR o SRR PRSP T DA s A T AN A6 S X B v AT SO a7 R
BT R B B R A AT AR UR Y, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fEREZTCPH B ZR I, Python MERESRFIEA —MNEIRIZ T TR BOFE 2 BT
HOEECTE, AT R XN A5 . BRI A DI g . X bk A P e i
a2 555 U R A AU HAT o 78K PRI BERAT R AU T RE B B A R s, PR LB MR ) B U
EAFARC (F L0 7A R sl L 45 ) -

FRREAR 5 2R I ERE A __main_ BUBREHTIE T IA E 58 AT -

iterable -- W E{CX} 4 An object capable of returning its members one at a time. Examples of iterables include all
sequence types (suchas 1ist, str, and tuple) and some non-sequence types like di ct, file objects, and objects
of any classes you define with an __iter__ () method or witha __getitem__ () method that implements
sequence semantics.

AIERXT ST T for TEFRARIS 2 HA TR Z— NP5 )y (zip () map () ...)o H—A0[EEA
MEANERNSEAL /N ERE iter () B, BEoRENZNEIERE . XFMERNE A TXEEEH—
UCPE 7 o AEOE R P AT Z B, IRIEFEAFTEA iter () B0F B OABERIXNER . for iBASH
YR B A PEARLC A, QAN I 2R i 24 A8 5 R AETE IR 0] SRAFE R 2R . S Witerator, sequence
PA S generator

iterator -- EAUAF JORFR —EAHBLIRRAR 5. EREPEAEN _next__ 0 Jrik (BCHHAELHNE
PR next () FFBAR LA Y BEA BTG % stopIteration FH. FXmfk
HAR R PR BRI O AR, RE I __next_ () AR SR StopIteration R, &
RADARA __iter () JFIEAPRIRWZEARXIR B &, HGE A t2 RN, A
AT HARREAR GE K6 — D BEWBISNEIRLE S 2 R BT R A (O . A
X (B List) FEARBERIHAAA iter O MEEURTE for JEEFRAP AT EMER S 4 — DRIk
s WERAEBEHE O T AR A AU S ) 20 17 2 1 1 AU AR R I A [F] — iR AU x5, LR
BRI R —DER A

W25 B &R typeiter,
CPython implementation detail: CPython ¥ A% — W LR E X __iter () MYEER,
key function -- SpR% FH PR KRR B RR 40, 2 BEAS AR ] 1 T HE P e HFOLBOE R AT X4 BilAn, Locale.
strxfrm () AT —AFEREE IR 29 % RHER 1 .
Python H 47 ¥ 2 T 2K o ¥/ 1 6 pR B0k 22 ) oo R A2 80 4 05 e A 4 min (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

There are several ways to create a key function. For example. the str.lower () method can serve as a key
function for case insensitive sorts. Alternatively, a key function can be built from a 1ambda expression such as
lambda r: (r[0], r[2]). Also, operator.attrgetter (), operator.itemgetter (), and
operator.methodcaller () are three key function constructors. See the Sorting HOW TO for examples of
how to create and use key functions.

keyword argument -- 33t 58 £ Wargument,
lambda tH—A> i lexpression 14 BUP)EE 2 IR %L, RPN SAET R B BORIE. B8 lambda 3£ F)VE N

lambda [parameters]: expression

LBYL “SE&FEHER" MRS .. XA E XA SAE TR ) s 40 il e s A w2 F . 1k
W5 EAFP J5 XA O e, HAR R R B 1 £ 154
TEZ LAY, LBYL il 38 “&F" M “BER” A4 M. Bildn, PATFAEY 1£

key in mapping: return mappinglkey] W[ REH TIEREEAEZ 5 HAMLREIN mapping FHF5 R
T key T H 5 o XA ) AT JE B ) EAFP 5 R bk o
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locale encoding -- i & X I 4t 4%, On Unix, it is the encoding of the LC_CTYPE locale. It can be set with
locale.setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cpl252™").
On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.

See also the filesystem encoding and error handler.

list -- 314 Python [N Ef)—Fhsequence. BIRA JFNF, (HHEAMT HALEF PRy Bdlim R, Bl
VM TR ]S 24 O(1).

list comprehension -- FI#eifl: X Ab BE— A5 91 b 1 B A BB 23 0T 3R 9T 0% [ 45 2R 5 i% ) — Fh 5K H k.

result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
F| 255 JEHE S SE R BON B FEAFE (0x.) AR, Hi if ?/UXET Y, A AE g )
range (256) PHFTA GRS AT,

loader -- JIERAY ATTINBBIREINT S . BUME X4°H Load_module () B MMEAEE H—Afinder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

magic method -- AR Jji: special method W)AEIE =R XA .

mapping -- WL} A container object that supports arbitrary key lookups and implements the methods speci-
fied in the collections.abc.Mapping or collections.abc.MutableMapping abstract base
classes. Examples include dict, collections.defaultdict, collections.OrderedDict and
collections.Counter.

meta path finder -- JCPRFEA LS sys.meta_path FERFTIREI finder . TCERAREE R 28 S path entry finders
AFAE A I A AH A

B8 FE importlib.abc.MetaPathFinder [ fRIGEIEEEFRoe I SL B 715 o

metaclass -- JLI — P FQIEERZE. JoE LW RS . RPMAERYR. JoRNATHERZ b =13
HERUEMINIIYSE . KT ) % G SRR 5 AR P it ERIASEEL. Python [RF5HIZ ALHET 1] PARY
LEEXE?’@ KES P AGEATEXA TR, (HYFH 2 By, e TSR A i PO g o7
EMNEHUNTEREETI H G, BMARR2att . mRESTRAIE ., KRB, ALHAFZATS .

Biigﬁéf Z: Il metaclasses.

method -- Jj ik TEFNTE CHYBRE. ARV AIZ R LI — BRI, TR SR B SAE R
HEE—A~argument GRE 44 M self). 5 function fnested scope.

method resolution order -- J5 i RT3 AT I & e A 3R A O s 8 2R TP B2 B R S 5 I o 1
B Python 2.3 J5 ATy 7 f#H 2.3 IGE Python fEHT# AT A AH ¢ BE A 1R

module -- il %52 Python (U — gl EH AN . AR LA M7 i f 44 25 18], Al 4 & T 7 Python Xif
% BEHRTIE i importing FEVERE N E] Python Hr,

5 Wpackage.

module spec -- BiJ R — A~ 2 S0, Hd &l T s B g1 X 3 AF E. & importlib.
machinery.ModuleSpec [SZH.

MRO % lLmethod resolution order
mutable -- RSN} W[ASXF RO DAFEH: 1d () PRERREDE SN MO HBUE . 53152 Wimmutable .

named tuple -- H.# e8] ARify “HAT4” ﬁfﬂ%ﬂ‘ﬁﬁ%%ﬁjﬁ?ﬂ I BI85 TR I RE T 44 KR
PEARVTIAE B . X REM SISt il RESI A HoA R

FUNELRRETHAICH, BFF time.localtime () fl os.stat () BIREME. J5—01F2

sys.float_info:
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>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

e HL A T R P R (I ETE BT ). BeAh , B T nl A H R U tuple QR IT E X
AIRFER AR A XFEMEFT AT TS, s L) %k collections . namedtuple ()
Bl Je—Fhor Rk s In—2e Lo 5 al P & H 4 TCH e IS i

namespace -- iy 42450 44 2 B AF R RN . e A R, ERFNER, AN iRE
A A m] (FEHEZN) . firsh 235 [BE B a2 o 58 R SCRpbiefb . N, % builtins.open 5
os.open () Al 4 H 12 25 AR X Ao iy 44 25 1) 0 38 A0 BH ff W6 I A e S BB A bR BSOR 35 B R 5
W AT 4. BN, random.seed () B{ itertools.islice () XPE LN T X LR EE
i random 5 itertools B BISZHLA .

namespace package -- iy %43 W48 PEP 420 5| Afg—F U8 A R8s ipackage, s 2510430 AT
HEEFoRY), Haid I Sregular package AN[a], FNEAIEA __init__.py X
B[ % Wmodule,

nested scope -- iR EE IR 75— GER NG HASEIRE 1. BN, 75— REZ e L sRET PAS |
HIE A . TR ENE A S AR AR o3k, /R B Sz R TN 21
M. K, &R ENESWER TR0 . #id nonlocal RS AAIFEAINZEH
.

new-style class -- JAR XIT H\iC gy T R R I ZSE 2 IHFRIE o A5 6 Python fitAs i, AT
BN E ] Python B Ay SE RIEARFIE, BN __slots__ . FliidAfF. FHLJEME. __getattribute_ ().
RITIEMEE IR

object -- MR ALATHARE (JBIHESME) PARTUE XATH (Orik) B%diE. object g fEflnew-style class i)
RIREERS .

package -- U —Fp ] & FAEE 8 IH A5 ) Python module, MR L, @A __path__ J&§
P Python ARk

%2 W regular package Flnamespace package.

parameter -- JE5 funcrion (BJ5{k) & XA, B ERBT VAR Z I —Dargument (BAERELETS
WK, 2409%%). ALMES:

« positional-or-keyword: (IS XHET: , A TTVMNER (2 5 5 i A6 AT AR % 4 5 53 16
AHI5S. SRIRAESER, BT foo Al bar:

’def func (foo, bar=None): ... ‘

* positional-only: {URALE, & —DHAEE O A AR SE. (URALETE 2 0] il 76 R H0E
MIESHIRFENZREE A/ FRRE L, IR posonlyl FI posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: R FKEET, FHE— N HEGEN XEFEANSE. PR 47 IE S ]l 7 R AL
BN IES ) RGBT E S B AE 2 N AN B IE S Z B < ok S, Bl
TR kw_onlyl 1 kw_only2:

def func(arg, *, kw_onlyl, kw_only2): ...

* var-positional: ]S, € W] ASRME 1 — MERECRE A LB S B BT (FEITEHALE 2
EERZNESHZIG). ZFES RS AR * KE X, Bl FE args:
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def func(*args, **kwargs): ...

o var-keyword: W] AT, F5E I AT R ECE 1) R E S0 (MEINE LAY 2 0 8321 K
FBRZIG) . XMESWELSAEESARAINEE ~* ke X, BN EiEw) kwargs.
TS ] DAFI B8 PTE R S48, AT DA R SEn] e S50 i B
W& Wargument RiIEFZKH . SEEESHX BT HE L E S, inspect .Parameter 25, function —
DL PEP 362,
path entry -- Y42 A 0 import path YW — BN E, SWipath based finder I A RIS AR,
path entry finder -- J%12 A D28 (F—R[ TR AN 20 sys . path_hooks (Blipath entry hook) & [8] ) finder
IR SRR i path entry g iABEH o
iZA importlib.abc.PathEntryFinder PA T fREEIEA DA AT ITSL B A ¥k
path entry hook -- B#EA LNEy¥ —FP [P IS, FERIGE WMo & $R 4 e path entry W BEHR 5 5L T BEAE (1T
H sys.path_hook | FEiR [El—A path entry finder,
path based finder -- J& TR AR BUAR—Fh L& 2 538 5, AIE—ANimport path IR,
path-like object -- JIERXR TN X RGNS . KX E AT LSRR RN str 80
bytes X%, L@ LM T os.PathLike PS5, — A3 FF os.PathLike PMUAIRTS

TS os. fspath () BREFEW KN str 8{H bytes BRI ZFE LS os.fsdecode () Fll
os.fsencode () A B RMMERIRS str 3 bytes KBPWLER . XI5 & PEP 519 5| Al

PEP “Python 321" AYSEICHHSE . —A> PEP w2 Midit 30k, Al Python #EIXARAUEE, sk
—A~ Python [T HRFAE B HHE s ERSE . PEP I 24 S (HORS M 1) B AR AR AL T4 BURF P I BEBE R
PEP WA A3 HH T2 2R I Wk DO 5 RSB A B R 625 Python YL R S
SO E NS . PEP BFEEA SHEAEA K A& S, AR AR 2 I ARIC A SR
%1, PEP 1,

portion -- {5} A48 —A>fir 4 ZS (A AL AN H SR SCIFER G (ATREAFICT —A> zip SCPFWY) , BesE S
PEP 420,

positional argument -- {i % Z%; 2 Wlargument,

provisional APT -- [ API 7 5¢ APL 2480 A RHFIRTEAR HE FE Y 0] J5 A PR CRUEZ AP Y ) A e 11 . f
SRS H Tl A 2 A ERUUE, HHBEHYARMC R €, ST RBTE O 81 e A LB R i i
FHATE AR (EEAFERRIZED) . WAESOFASBER T - (FE APLBEINAZ 1
5 B ™ HE B PR B RE Bl A B AT BE Sk FEAAL
R @ X8 APTRUL, 105 AR E il “BJa IR 87 — A A R i A B
EJRNINi = veaan Ry Ui DI Ep SR S
PR SO VPRRIE EHF S R ITHOEE, T T HA A KB RITIE . 1A% PEP 411.

provisional package -- #5103 Il provisional API,

Python 3000 Python 3.x KL MIMERR (XA FAEMUA 3 AR R TSR B 1) . AR
AN Py,

Pythonic F§—™ L B% s — B ACHE B384 1 Python i 5 fi i FH W KU RIS, A & foff A Ao 5 bl A
MRS SLBLACRS . B4, Python f# HI XA 2 for IBAITEI KM Jj— ] RS i IrG oo
. 2 HAMESIRA XN, B Python i G B £ 08 Fl— MG

for i in range(len(food)):
print (food[i])

TR 2 B 157 5 B Pythonic (77 35 k& X FER:
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for piece in food:
print (piece)

qualified name -- ROE#FR —UARUS D EIIA R, RoR WBRHRK 42 Rt IR B b o SCRR AN 2E
BEOER AR, M E LW, PEP 3155, X Fiem/Z R mEmnE, e S/ Ramr— ﬁt

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

L} C L}

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth.__gualname
'C.D.meth'

MW T HIHBRES, % 8 RE S AR ECAPRR A DS S R A i A, U B TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5] i}-%t The number of references to an object. When the reference count of an object drops to
zero, it is deallocated. Reference counting is generally not visible to Python code, but it is a key element of the
CPython implementation. Programmers can call the sys.getrefcount () function to return the reference
count for a particular object.

regular package B 15565 Mpackage, PIMELEA—1 _init_.py XPRIGH .
72 Wanamespace package .

_slots__ —FhEAEARPNEREY A, 38 1015 7 B SE R PR S R RS B SL B LR T A . AR R
IRAT, (HARE AL S, el RAEEDEIEN T RA, GluFENFR YRR, i
HHE A5 K &5

sequence -- Jp51 —fiterable, "BIZRHEIT _ getitem_ () FRIR T EORMHREERG [T R TR,
HEXLT—MREFHKER __len_ () Hik. WEE’JJJ? |2RAA 1ist, str, tuple fll bytes,
WEEAR dict H3HFF __getitem__ () ﬂl _len__ (), HEHINNETESmMAETS, HAER
R AT B immutable BT AEREEL
collections abc.Sequence H%%%%XT#&EﬂE%E@TQD BIE _getltem () M

_len_ () ZANXNEINT count (), index (), _ contains__ () fil __reversed_ (). SZHLIL
Tfﬁ?ﬁlﬂﬁ’]%’@ﬁ—‘fu\@ﬁﬁ rengter ) Rl =
set comprehension -- 451 LB NI IEACKTR B ITA SR TR IR IG5 R E AT — ﬁ%é%\‘ o

results = {c for ¢ in 'abracadabra' if ¢ not in 'abc' }«{j‘éﬁj@?/’f?%%
'd'}. 20l comprehensions.

single dispatch -- iﬁﬁlﬁ —TFhigeneric function 73R, HILBUREET BAANS RSB PEFRAY o

slice -- Yy % R0 & T4 E sequence H—33 0% 5 . W) A 2@ P ARFRICHRAN ), £E (1 LA
JUAPAE %ﬁ‘?ﬂ’]ﬁﬁl%, il variable_name[1:3:5]. H$E5 (Fhr) ARiCfENERMH slice X
%.

special method -- }§5% Jj ik —Fi Python [ ARk, RIS HASFER A THE E BRI AAR INSF 45 X
MM FRIE RRHBUT 2o FEIRTTIAI 32 W, specialnames .
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statement -- {54y HAERFE (—AMUES <) BN, — BRI A DAE —expression BUEANHEAT
KHEFIEER, Bl if. while 5 for.

strong reference -- 55|} 7 Python ) C APL . 55| HIEX G5 HI—Fl, Y ERAENAF SRS
FHTHCT 24 E A B3 e U 2> Dol DX 2 5 | R

Py_NewRef () PRERIHH TR —MXRAEG | . EH, S7ER B ARG | 1R RS e %
5| FIE A Py_DECREF () PREC, DAREGT| A o

FHi& S fborrowed reference,

text encoding -- 3L ARG {E Python 7, —PFFERE—H Unicode {05 5 (FEE N “U+00004--U+10FFFF ).,
N T AR A, BRI — R

R AFAFRIF IV A FAPINGAR N S, 10T 551 B R P A HR PR RS
ABFA R SCAFIE b, EAIREN N SO

text file -- SCAR LM —FPEES LS st X5 file object o JHF—> SCA U5 B i@ 17 18] N TR ) 2750 1R
W B sk Bext encoding. SCAR U FAFEASCAE ("o 8 'w') FTHFHISCH. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

FiESFEbinary file T fRREW RS F 5 23 7 BYSCIRISR .

triple-quoted string -- = 51'5 FAFH RN = ANELNGS (V) HFHBGS ) KT, EIT7EEE
ESERAM G SRERN TR AT AR, HRAZMAL. ENAFRETA RN TR
SRS RS SAING S, IF BT AR AT M o T S R AT, 7RSS SURY A £ IR S 4 A

type -- J_M R F e E—A Python ¥4/ TH AR BARGEAA—FER, BHEXRAER, [TpA
PiRER __class__ &M, o2t type (obj) KIKEL.

type alias -- JSRUNF, — A IAUE[R] SR, BT AURIE BRI 4R E RIBPRIRAT o
KB Z Bt A 2 22 i Biln:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

AT DA R g ] e

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: 0, typing Fl PEP 484, A LI RER EANHE A .
type hint -- RENEfE annotarion 785 FKIEME. REIE S B0R A & TR ZE 8.

AR T A, Python ABOREEML, (HHAAERSLRA M TREMEN, FF 7T i) IDE LA
b SE .

A, RIBMERREI RN T A typing.get_type_hints () Hyhi], {HJHAS &N
AHAPA.

Z I, typing £l PEP 484, H g %t b T RE I

universal newlines -- {47 — PR SCAR TN 2, RA T Ir A5 A&R R B T4 AR Unix 194745
RASE "\n'. Windows [HZJ%E '\r\n' PAMIHI Macintosh [ Z5E '\r', =i, PEP 278 Fil PEP 3116
Flbytes.splitlines () THEHEZ HEWMH.

variable annotation -- 28 Hbii: A & B B M annotation
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A RIS PO R 22 A BIANPA N AR B int JERAY(H:

count: int = 0

AR RARETE L TR fRE L annassign —75 .
2 function annotation, PEP 484 1 PEP 526, H iR 7L IfE. 731 24 annotations-howto DA T i
FIARER B 5L R

virtual environment - JESLERSS —FOR FI P fE 5 Wi B9 MO A7 FREE, S0VF Python JIL P RIS BB A6 24 A
TH Python 4% AR 2 THREN — R0 FIZA I Python S TAL R R9F 4.
FHZL venv,

virtual machine -- JEIBL — & 58 2 2 F0F E SO TS ML, Python i $IAIL AT PRAT 57 45 15 4 138 48 JIr 26 A
Wbytecode.

Zen of Python -- Python 2 4| i Python ¥y W 59727, AW THE SN XAIES . AEHAEN
FAER RSN AT P A" import this”,

131


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

Python Tutorial, A% 3.12.0a0

132 Appendix A. RiEIEBR



APPENDIX B

i A

XL AR R Sphinx M reStructuredText YE A2 i), Sphinx 2&—~% S ALFE Python SRS T 9% 5 1Y SCRYAE L4 -

AR R THEZ IR, BT EREEZSE T, IMG U0 Python A B o USRGEARy HUAE Dok, 355 P 2
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

R i
* Fred L. Drake, Jr., J5lfi Python U THARZ BIl5E %, AR SRZ A1
« the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh [}] Alternative Python Reference 3l H , Sphinx M FP15-3] T4 L2 -1 AH .,

B.1 Python T8y Rk

AARZ X Python 157, Python FifE A Python SURA TR A, Bl Python YRS % 1) Misc/ACKS 3CF:41)
T TR

AT Python 4L XY ARITIHK, Python A7A 1 AN H (R SCRS— HEHARAT!
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apPENDIX C

7 B FiF AT

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 [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o 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 =

#ril: GPL ARA I A RRE Python 75 GPL N % Afi. 5 GPL K[, Fify Python ¥ n IEAR AR v 7 A B BIUG
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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 .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HLe 4] & 7E Python H A EPERE TR A A4 0] o X BeF 0] & 5N 40 2 B — [R5 H . A X seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FHF PYTHON 3.12.0a0 #Y PSF e[ Hpi¥

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.12.0a0 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 3.12.0a0 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.12.0a0 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 3.12.0a0 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
3.12.0a0.

4. PSF is making Python 3.12.0a0 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

—OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.

—THE
USE OF PYTHON 3.12.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.0a0

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0a0, 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. 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 3.12.0a0, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 #f BEOPEN.COM #F o] {ipil

BEOPEN PYTHON FFi 4 a] pS 5 1 i

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

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.

(Rt
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6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

(Fotakss)
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7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

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.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0a0 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR

CFItakss)
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrRER Y o] S8
AT Python K ATHUCTAG S5 =7 B b VAT RIECAITT R, AT MR A 28 FLR A

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from http://www.math.
sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the orig-
inal code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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)
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C3.2 EEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ""AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.33 RLEEFRS

asynchat fil asyncore B4 DA R EEHA:

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.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML i T ERAH

xmlrpc.client fEHVELEPARAR:

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

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll A PATR ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue [ AL AR FEIH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {443 & Marek Majkowski’ X} Dan Bernstein [ SipHash24 B VEF 2P A& A R EEHA:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from https://web.archive.org/web/
20220517033456/http://www.netlib.org/fp/dtoa.c. The original file, as retrieved on March 16, 2009, contains the fol-
lowing copyright and licensing notice:

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

*

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.

*

(R
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*

‘k*****‘k***********‘k*****‘k*‘k***‘k****'k**‘k************************/

C.3.12 OpenSSL

WREERGE P, W hashlib, posix. ssl. crypt Bifi ] OpenSSL R4 HERE. Hwoh, EHT
Python [¥) Windows Fl1 macoS %487 1] GE U $E OpenSSL JERI#E D1, FrAFE AL HH T OpenSSL /7 W] HIE)
1

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-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/)"

L S I I R S S SR R N N S N S S S S SN S SR S S NS S N T .
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(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

(Rt
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

P I TR S NS S S S SN S SN S N SN S S S N

C.3.13 expat

BRI ——with-system-expat FLE I, B pyexpat §EHVE M5 expat JRIHE 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 NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

The _ctypes C extension underlying the ct ypes module is built using an included copy of the libffi sources unless
the build is configured ——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EARBIRY 21ib BAKIHTCR N TR, a5 zlib JEACH 5 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
jlouplgzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i M A M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec library
unless the build is configured ~——with-system—1libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test LY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

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.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:: Programming the AdLib/Sound Blaster

FM Music Chips Version 2.0 (24 Feb 1992) Copyright (c) 1991, 1992 by Jeftrey S. Lee jlee@smylex.uucp War-
ranty and Copyright Policy This document is provided on an "as-is” basis, and its author makes no warranty or
representation, express or implied, with respect to its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect, special, incidental, or consequential damages
arising out of the use or inability to use the information contained within. Use of this document is at your own
risk. This file may be used and copied freely so long as the applicable copyright notices are retained, and no mod-
ifications are made to the text of the document. No money shall be charged for its distribution beyond reasonable
shipping, handling and duplication costs, nor shall proprietary changes be made to this document so that it cannot
be distributed freely. This document may not be included in published material or commercial packages without
the written consent of its author.
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: (colon)
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function annotations, 34
>>>, 119
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PATH, 51, 117
PYTHONPATH, 51, 53
PYTHONSTARTUP, 118
EA
for, 20
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abstract base class —-- £ %, 119

annotation —-- #ry, 119
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function, 34
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asynchronous context manager -- ++ ¥ L
T XA E, 120
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asynchronous generator iterator -- 7
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120
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binary file —— 3% U#, 120
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builtins
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coding
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context manager —- T X% 121
context variable —— FTFXZT &, 121
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coroutine -- P, 121
coroutine function -- WHEE %, 121
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E J
EAFP, 122 json
expression -- Rk R, 122 63
extension module —- ¥ Bk, 122
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file
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