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Python 1351 T, #U0RT WISl I7 IV FEETT, BWREL LT —&Ee, ¥ Y TV TRHIRNIRA
TVl MEAMTR T T IV IEBEHA TOE T, Python &, PE X N /-50k - 810 7 — BT - 4 > 2 —
TVRTHEIREPL, RAZ VT T4 v I7REET 7Y r—> a V% (Rapid Application Development:
RAD) \CHAEN R 70 75 I VIR RoTWVWETS,

Python Web # A b (https://www.python.org) I&. Python £ ¥ X =7V 2 FHES 4 75V DY —Ra— K
LV FETT NI 4 =T8I AV R NEBDNALFY T 7 A VR RTEM L TWES, £/, Python
Uz 7H A4 ME BROY— R RA—F 4 BT 2T U T A Vb, FFa XY PREBBALTOVET,

Python 4 > & 7V &%, fiHic C/C++ BiBR ETEEINLBEKRS T — 4 eHAAA, IRTEZET, £
oo TV —2avDhARIA XTS5, RSHEE LTHHELTVET,

ZODF 22—tV 7L, Python SFEOEARNBBM I EREZ, RIS FTWTHNLET, 2T TIERL,
Python £ ¥ X — 7V X CEBICH > SNV EFET T2 2 BENEE D FIH, 3o IEzeneshMyiLTtuEs
DT, ZRHREEZITHRVTL & 9,

EHEF 7927 FPREY 2 — LOFEMIX, library-index 2B LT Z X W, /-, ERRSEERII
reference-index \ZH D 3, C FFBP C++ SHETIIREY 2 —1%2F R 5. extending-index % c-api-index
PSR TLE XV, Python OfEHEDHFZINTVWET,

ZDF 2— VU 7E Python 2EZNMRE Lz, cENLMEHETIEIDD FHA. K HONIHAEICR - T
b, ETUIENLTVEREA, ZOROD, ZDF 22—+ VU 7ATlE, Python Dd - & dREHV A EEREE HMC
HAMLT, ZOFREOREHRP. AXANVEZEELNL LS5 ICLTVET, ZOF2— b TLVEHAKID L,
Python D&Y 2 — AT 0TI LERAEZTELLIICKR>TVWETL &5, F7. library-index DX FX
%72 Python 74 77 VEYa—A%, HLIFARLGNE X 5IZRoTWBIETTT,

FAEE I HEZBELTBLEEWTL & D,



https://www.python.org




ONE

Y3 EROHES

A2 —REFoTVAVWARIEELZ LTV, HEMLLZZWEENHTL 2 TL xS, AR L EA
DT HFRANT7 7 A ILVTRE-BEIREZITV2WV, KEDBEET7 7 A LERAAATRDNZTT 7 A VL EEHE
LTEHELRED, RETT, Bro LEHEHDOT—ZR=2%, fAPrHEHOGUI 77V r—yay, 7L
BRy—LEED 202 LLER A,

HRfn7any 7 EFEEL LT, C/C++/Java 74 757V RWSBENH 2T D, #HEDRE/ a4
W/TALN/FEAYRANDOY AL 7N ZEBTEZLEETWE2d LAEEA, FELI7A4 77V DRDDTA MR
FLILRIAZTHLTVELD LOEEA, ThIE IREFEEZROT TV r—2a v 2HBEVTWER6, £D
TeDIH LWERE—RORGEH FEE L7 <RV TL & 5,

Python 32 AL DH1RT=DIzDDEFETT,

ZIoWV oI, Unix =LA 2 Y 7 bR Windows X F7 7 AL THL I dTEET, LarL, Y=L
A7 VT MET 7 ANMMER T F A b T = X OBEICEACTOWETH, GUL 7 TV T — a vy — 223t
WTWEHA, C/Ct++/Java 7R T I 5%2E LD TEETH, RO LEFBZIZITH 2R D ORKFHEDIH
Do TLEWVWET, Python i&d - 2 fEHICHHATE, Windows, macOS, LT Unix ARV —F 4 ¥ 7T R
TLTEMEL, HR-OHHEETIERAMF2UFITRETL £ 5,

Python IXfiHUCFIHTE E M, AYO T 0/ Z7 IV FEFHETHH, Y= VRATZ VT FRANYF 7 741 &
DHZLOBERDHD, RELRT0 I LOMBICHELTVWET, —ATld Python & C kb XA
DLI—Fzv 7 Z2RTRIToTED., FLALEREISCHER L OERREZHAATHR S BEREE
(very-high-level language) T3, Python & Awk % Perl 72 & h PHNR T -2 ZHZTED. LS
OB THHATEE T, £/, Python FZNSDFFELLANTDH, PRI EBFAT S HWIIKEHE TS,

Python Ti, R 7 L% EY 2 —IHE LT, fiid Python 71027 A THFHTE 3, Python 1213
KBEEED 2 — AR L TWT, Tur o653 EToOREEY LT, H2WVE Python 7u2r'5 3 7%
HRDOY T LTHHTEE S, BEEY 2 —LiE, 7740 1/0 YATLha—)b, Y7y bhno
JHERER. Tk DX RT T T4 INA—HF A UV R=T 2 =AYV —=)bF v b2fES72DDAL VX =T 24 AR ED
EHLTVET,

Python 134 Y X 7V XZFETT, IV RANR) Y7 ORBERRVDT, 7077 LEHETIRICHED DR
MEHNTEET, 4 VR TV REIMFENNCHHEZ 2D T, SEOMA RIEREICOWTEBR L TARLD, FEEHET
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DIV TIL%2FE VD, RMAT vy T s 0%l RT A, BBET AN LD 2\nwoizZ 2 DI
TEET, EALRERIC DTS,

Python TiX, ¥ Tdar 7 FTHAPTWVWI OS5 L% EITET, Python TEIN T 025 L3I, FH
UHSHED C S5E, C++ SfEX Java O 7077 4 XD B30I R 5, ZAEUTFD LS RWnL o
OHERH D F3:

o BLANNDT RN X o T, WHEREEE —DDERITXTRHETEZ T,
o EfTXDIN—TtE, N —TOBBRK T OFEINTIE RS A YTV FTITAE T,
o ZTHERIBMOBEEDLARETT,

Python 21 ¥R 235D F3: C SEETT I 7 0 2EL FEEH - TWE R 6, fHHICH 7272 AA A B
REY 2%, fHEICA VR TYXGEMTEET, 2L -> T, WHEIRAKREO 20 2 U % mEb L7z
D RUBFFEDT 7 4 VA4 TI3VRED, N FUEAXATULIFICALRNWT A 75 V% Python 12V ~
L1z TEFET, ZoRICHENZL, Python £ Y X7V X% C TEINT TV r—>a ity 7 LT, 7
TV = a NS AIREECM AL LTHHER T,

L ZAT, ZOFFEIE BBC 0¥ a—FMH. " YT 484 YV YOZERSRY — A R (Monty Python’s Flying
Circus)” oW -72d DT, RHBELIIEBRDD EFRA, ZOFRF2 XY MTE, EVT 484 VY YOTRIND
SREPIFAIINTVWEEIT TR, DLAHRIATHET !

ST, BHSAWRDH S Python KTV 27727 LT, 9B ko Lt LLHANTALL BRoEFTTY, Turs3v7
EHrERTIRROAERF - TALZ LTINS, ZOF 12— Y TATREARIANITHAZNE%Z Python
AVRTYVRTHLTAL BT TOLET,

ROETE, 34X TV XOMOHTZFHAL LT, ZHEDRLD EoLNE,LD LOLERAD, BRICHIAT S
BlEZ L THA S ETAAIRZZETT,

Fa—FYTAOKRD DETTIE, Python 7075 AFFEEFEITS AT LDk A RHEEZ BB 2 XA TRAM L £
9, B, ETZ 7—XAE»r LD T, B EY 2 - 2T, RRIEASMLESL-FERS TR L
Vo e mE R iRIc b x5,

4 B1EP3RZRHEL



TWO

PYTHON 1> 27U &%ES

21 122 T)R%ZEET S

Python 2MERAIREREIR T, 4 ¥ X 7V ZIE—MMIC /usr/local/bin/python3.12 IZ4 ¥ A b =L E AT
WES, #HLTWS Unix ¥ = /LOMERZIZ /usr/local/bin ZEMTZ L, XDaAv Y RTA VXS &R
PR TEZ T

[pythonB .12

TYDF4 L2 MYIZ Python A YR TV EREA VA =T E30EA VA —IUIFIGEIRTZ 20T, 4 V&
TV RIMDT 4 L7 b VICHBHb LLERA; ik Python ICELWADR, AT LEEEFICHNTATH
ZEW, (FIZIX, ZDMdGA e L TId /usr/local/python 23— TF, )

Microsoft A + 7 25 Python ® 4 ¥ & b — L %1T 5 7z Windows ¥ > Tlid, python3.12 2~ > RHF|HA]
HETT, pyexe 7¥F ¥ BA YA =N LA, py a~ ¥ FAMEX T, Python ZEE§ 2 fhd HiEicown
Tk setting-envvars S L TL 2 & W,

7 7 A M (Unix Tl Control-D . DOS % Windows Tid Control-Z) Z—X7m ¥ 7 b (BRIE: "»>’
DIEL)IANT22. AVETVRPETRAT—RZA 0 THRTLET, b LIOEENS L ErRVES, O
XY Fquit) EANTREA VX TV RERKTTEET,

GNU Readline 54 75 V&% K- LTWBE T RAT7 4 ETIE, MEENITHRES L X Y ER, a— DA
YR ZXDITHRERENFIHTEE T, a~v Y R4 VIREKES Y R— IR T02a2ERdF oM D HEL
PFARZHEZ. BE S RINCFERENT Python 71> 7 M2 Control-P ZANLTASIETLxS, E—
TEPRLRES, Ay R4 VREREDND D £ 7, WEF - OVTOMINIIER WEANEE L EREER
EPSRBLTLAZEIWN, MBEISHRVEIICHZIZ), PRI a—Ny a3k 5, avy RI 4 ViREKRE
BHRATEERA. ZOHE, BIERETOITH O XFRHIBRS 2121ENy JAR=2%2{5 Lord b $H A

A&7 2E Unix =2V ERIC XS5 ER 3, BHEANDPmRAICHR S NRETIE. 3~ > FEXEENIC
MARMATEITLET, 7 7 A VAEFIBUCIEE T % 2. python3 < filename D X S IEEATI 7 7 AL L

*1 Unix TW&, Python 3.x 4 ¥ & —7V ZRDEITT 7 4 MZF 7 4L Tl python ¥ W HKEITIEA Y R b—LENFHA, RIS
A YA+ =& Python 2.x FT7 7 A Ve HEIERVDTT,


https://tiswww.case.edu/php/chet/readline/rltop.html

Python Tutorial, J1)—X 3.12.3

THETBE. AVERTVRET 7 AN ATV T BZHnAHAAATEITLET,

4 ¥ R7Y X% python -c command [arg]l ... DLIWEHBTA2HESHDET, ZOBATEK, >=1D
—c AT a v eFULSIT, command WZHE L7 E2ETLE T, Python XiTE, AR—ZAZREDY =L
o TRIRLRERZ B OXFEP LIELIXEEN S DT, command &% 7 +—F (RiF: ') THloTHWVWRIES
DRWVTL & 9,

Python OEY 2 —MZid, A7V b LTHERNCHER 2 HDHHD %9, python -m module [arg] ...
DESWHET B L. module DY —RA7 7 A NV%, TANREIELTRE L»D XS ICETTEET,

ATV T 77 ANEBFATIHE. A2V T FOETHPET L2k, TOFENGEE— RICANS &EFZZ &
DBHDET, 2 -1 2R 7V T NEOFHTEBEML £3,

2TDavy FI4 A7 a vid using-on-general THHHX N TWE T,

2.1.1 5|&DZITEL

A7V T PR EGIBERELTA Y& TV X 2RI LBE. A7V T AP R 7Y T MLIRICHE L2515
. XFFNDY A MIEHENT sys EY 2 —LD argy BRI ENE T, import sys ¥ TH L TID
VRAMIT7 7 EATEET, sys.argv IKIEIDP RS —DEENBA->TVET, RAZ7 VTS MALGIEDIELR
AR, sys.argv[0] I3ZEOXFINIZDET, A7V T EHORbHIC - (BEANZEKRLET) 2HEET
% ¥, sys.argv[0] & '-' TR D FT, —-c command 25 . sys.argv[0] & '-c' 127D %3, -m module
o755, sys.argv[0] EXEY 2 — LD TN D T, Python 4 ¥ Z—7V Xi&. -c command R
-m module DEAIWHRE LA T a VIZERL 3, BMHEINLTEIL. sys.argy 25T command X
module 2> 5B TE LT,

2.1.2 XFEE—F

A Y RTYEPWHEHA (tty) Ra~v>y R 7R Y T 2 o5AR-> TWEHE A Y27 ) X3 WEE—F
(interactive mode) TEMEL TR WVWWET, ZOE—FTIE. A XXV XE —xkFO>V T+ (primary
prompt) TRR LT, T—FZaA~v>y FEANTEEI5BLET, —X7ur 7 MIEg#E, =20 TR DEF)
(>>>) TF, #FITTIE. A &2 FVXE ZRFOAV T (secondary prompt) R RLE T, ZX7a 7 b
. T4V PTEEDDORy b (L..) T, A YXTV X, BIIOTa Yy T eHTRlc -y a vHEL
FMR RO OIE S REX v -2 I L ET:

$ 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.
>>>

MR TIZ, ERATOMX 2 A F 2 & 2i2flivEd, BRI, if 3T 2 AL £ 3

6 % 2 & Python 127V X% &S
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>>> the_world_is_flat = True
>>> if the_world_is_flat:
print("Be careful not to fall off!")

Be careful not to fall off!

HEEE— FIZOWTOFME WFEE—F 2L TS0,

22 AR TR FDIRIE
221 YV—XO—FOXFI—K

77 4L FTld, Python ®Y—2a— Fi3 UTF-8 TZya—RIhTW3dDr LTbh¥d, UTF-8 T
. HRFHDIIFL AL OFEOXFER, FARICFINY 770, #lTF. axXy brEeEFET, — 2721,
FEHE S 4 75 VIZIAI T2 ASCIL XFDAZFHLTWT, ZOMOE—Z I Nra— R ZOEFIHS RE
TTo TNODONFEIELLFRRT272DIE, T4 X—EZD 7 7 AL UTF-8 THRHEMIIL T, D
T77ANVCEENTVAELFEEETYR- L7+ Y M E2fbRFNIRD A,

TN v aA—T 4 YU OIYa—F 4 VI RMERHT I 774D KB OITIRRa Xy b &
BIMLARTERD FHA. EREULTOED TT:

[# -*-— coding: encoding —*-—

encoding 12i&, Python 2% codecs THR— P LTWAREMRLYa—FT 4 VI Z2IBELET,

Bl Z X, Windows-1252 =>a—F 4 Y72 HHT 2123, V—Ra—F 7 7 A LVDRBEITEITLDOXSICL
ERCR

[# —*— coding: cpl252 —*-

Y =R 3— RKH UNIX “shebang” 1T THE 25E120E, KIEIT OL—LEETIED FHA. 2OHEIE. =
YaA—FT 4 VIDEZFE T 7 AND2THICEBMLET, FIZEUTOX31ckD %3

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

22. AVATUREEDEIE 7
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ii1p=3

8 % 2 & Python 127V X% &S



THREE

ERXIEFS AL PYTHON DN

DIFo# > 7rcid, AhehiE7ar 7 (b>% ) OBECTXBIL T flzERcRIEaE. Fanr
TEPRRENT VDR L ZWZ, B TAHFOTar T I hroBhr20NERTEANILET,

CDR=ZaT7NWEHE2H Y TNDELE WMFE Ty T P TANENEBDTHaAX Y FE2EFATWE T, Python
WKHEITZ2aXY b, Ny yaXF # THED, WHITOKRDD STHREET, X2 MIMTOLHEICH, 22
HPa2— RFORICHDEL N TEZT TN, XFHV T ILONTICEL 22X TEEHA, TV 7 714D
Ny Y aXFRTTEDNY a2 X FETT, XY MIa—FE2ARICT 22005 DTHD, Pythonida x> b
ZIRIRLUERA. BOT, N a—FE2EBICANLTHL TR L ZE, ax Yy PE2AVTHRLKRTT,

WL ORIt

# this is the first comment
spam = 1 # and this 7s the second comment
# ... and now a third!

text = "# This is not a comment because it's inside quotes."

3.1 Python ZE52 Y L TES

ZRTE. fiili% Python 2> FEWL DML TAZL x5, A ¥ X TV XEEHLT, —X7a> 7k,
>>> BRI DEHFLET, (25 RBPPLRVIZTTY)

3.1.1 #&

AR TYRE, BELEBEAEDOLSICEELES: XEANT I, ZOBRBIFTREINT T, ROERFZRER
SOTT: HETF +. - *x. / KXo THEMER LTS 2B TE, AEM (O) 27— ifEi> Z e BT
F3, HlziX:

>>> 2 + 2
4
(RDR=D1ZHi <)
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(AIDR=I 5 DREE)
>>> 50 - 5%6

20

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

5.0

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

BRC(BIZR 20 4. 20) X int UTH Y, MR RO (HIZIE, 5.0, 1.6) 1 float BITT, HERICD
WTEEDF 2= U 7 ATELIATVEET,

PREL (/) WHICERIH/NMNRBZRL$T, // HEFIE BHRE 2170, BEIEZERL 3 BRI % Tk
ij—o .

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

17

Python Tld, BEREEFHET 2D xx HETHAHZ T3

>>> 5 xx 2 # 5 squared

25

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

FES (=) BERRCEZNRAT 2 L 2IfEVWE T, RAZITo T, FRIZHAISNT. ROANT 0 v 7 s HER
éhij—o :

>>> width = 20
>>> height = 5 * 9
>>> width * height
900

BRD 7 B SNTOVRV (DFEDEIRAZINTVERN) HE, ZOEBEHE5 357 -0BREL
%9

>>> n # try to access an undefined wvariable

Traceback (most recent call last):
(KD<R=212%i<)

ok 13 - XD BEIEMAE VDT, -3%x2 13 —(3%x2) LM, FHEMRIE -9 R D ET, TAZBIT 9 2821303
(=3)**2 PEXEF

10 % 3 & EHIES54H L Python OBEN
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(AIDR=I 5 DREE)
File "<stdin>", line 1, in <module> |

NameError: name 'n' is not defined

FENMRZERICY R — P LTVWET, HENROME (X7 2 V) IKTERDORNADEL o Tn2HE, A
FIRBBDART ¥ PR8N R L 55

>>> 4 x 3.75 - 1
14.0

HEEE— F Tl RBRICERENTAERIFZERL _ WA ET, ZOZ e Z2HA$ %, Python Z8EH L LT
5 & FIT, FIEEZE L TIT S ERNZ DI D £5, UTEhlzRL %3

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

ZRAIHID 2T 21700 AR RARAZITo TUIW T ERA — ZAR I L Z TR FCARITHO
o ——ﬁzbﬁﬁ#ﬁiﬁkéﬂ\ TLDRN G EE R T 2 A ABZERBEBNRLTLTENLARAZ LXK TLES H
HLNEEA,

int ¥ float IZfllX. Python /& Decimal X° Fraction 2 ¥ DMIOFMER DI R—FLTWE T, BHEEK M
BIAAR Y LTHR-FLTED, j LG JEEEEMH > TREHEZRLET (Hl: 3+55)0

3.1.2 7% X+

Python 3E{E/ZF TR TF AT (WhW3 [XFH|) THD str BIC X o TREINET) 2|5 e TE
9, ! DXIBRLFR rabbit O X 5 LHEE, Paris @ & 5 A, Got your back. KD DHITNTIXF
BT, CFINES Y AT F— b (1...)) EREXTAZ 5 — b ("...") THA, £56EMH-THENED
DEEA

>>> 'spam eggs' # single quotes

'spam eggs'

>>> "Paris rabbit got your back :)! Yay!" # double quotes

'Paris rabbit got your back :)! Yay!'

>>> '1975' # digits and numerals enclosed in quotes are also strings
'1975"

2 OFH ST, \n@ij&?%ﬁﬁk}'{%bi aalﬁm( ) k= E%Iﬂﬂﬁ(" .)rme%%h%mo Fuﬁ%‘@ﬂﬁ DENE.

1] > 7 fE "

3.1. Python ZEHX LTES 11
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I3 —bFDHPTT 5 —FEEVEWEE, \ ZRICMINZ22T 275 —7) 23208 08HDEFT, dL
IF. XFHITHEH LW x— 23RO AD 7 +— FTHTrZ B TEZ T,

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

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

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

'"Yes," they said.'

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

'"Yes," they said.'

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

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

Python ¥ =V Tid, XFHZ2ERT 2L T XTFHPHNEINZ L ETRRATHRERLZIERDHD £,
print ) B2 &, WD 27 + — MR RD, TRT — TSN FRRARLFRRRSINDE D, &D
AR TWETHHTE LT,

>>> s = 'First line.\nSecond line.' # \n means newline

>>> s # without print(), special characters are included in the string

'First line.\nSecond line.'

>>> print(s) # with print(), special characters are interpreted, so \n produces new line
First line.

Second line.

\ IZHE K XFERIE LT & UTRRRE Nz K RWEEIE. YOS RAFORNS © 2172 raw strings MR £ 3

>>> 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

raw X FINEWREL H D 3 raw XFINIFBED ““ XFTIEFK T TEEE A, Hill L BBIRITEIZOW
TiX the FAQ entry 22 L T 72X W,

XFEAN T INIEBATICE D o TEIFE T, 1 DOFEE=EG [HAF (.o v vy 25 Z
ETY, BITXFIRAFNCFINCEGENETH, TR\ 2T 5 e TEDRNEIICTLEILHTEX
T KDHI:

print("""\
Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to
D)

BRDES BN D 5 (BAOBITLFIIEENTVRWI LIZFERELTLEIWV):

12 £ 3 E EXIL5 4L Python DiE7
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Usage: thingy [OPTIONS]
-h Display this usage message

-H hostname Hostname to connect to

I + BT CHERE X5 (oD T—olcF 5) CLATE, * MEFORMIES 2 LATEET:

>>> # 3 times 'un', followed by 'ium'
>>> 3 % 'un' + 'ium'

'unununium'

HE L THA TV EED XFHVTIIL (0% D, sIAfRFCHbNLXTS) 3, BEINCEE SN E T,

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

COREER. ROXXFANZSEAITLAEVE FICE THRITLE £

>>> text = ('Put several strings within parentheses '
s0c 'to have them joined together.')
>>> text

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

CHE 220DV TILES LIS LTOAEE, 2R3 s 2 A:

>>> prefix = 'Py'
>>> prefix 'thon' # can't concatenate a variable and a string literal
File "<stdin>", line 1
prefix 'thon'
SyntaxError: invalid syntax
>>> ('un' * 3) 'ium'

File "<stdin>", line 1

SyntaxError: invalid syntax

ZRE S LRERE Y 77N #iE L 720G EIR, + 2o TS

>>> prefix + 'thon'
'Python'

XFING ATV IR (RF) 2IELTXFZRGTEE T, BIIOLFDOA YTy 7 RF 018D ET, X
FERT, FHOTF—ZEIHBESINTOEEA; XFLid, BITRID 1 OXFHITT:

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

(RDR=212HiL)
3.1. Python ZBE52Y LTS 13




Python Tutorial, J1)—X 3.12.3

(AIDR=I 5 DREE)
IPI
>>> word[5] # character in position 5

'n!'

ATy 703, ADEDIEETEEET, ZOBE. EroMITVEET:

>>> word[-1] # last character

lnl

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

>>> word[-6]

lPl

01F 0 XBITERVDT, BADAL U Fy 72 -1 2OHBEDET,

ATV AKRLIMA, RAZAR I R—-FENTVET, [ 727 AELRLIIME L DX T2 AT T 2 DITfENF
T RZAR 2S5 LEOLTHNEIET 5 Z e N TEET:

>>> word[0:2] # characters from position O (included) to 2 (emxcluded)
lel
>>> word[2:5] # characters from position 2 (included) to 5 (exzcluded)
'tho'

RTGARADA Ty 7 A&, BRZTFT 7V MERD D ET, OIDA VT v 7 ARER T2, 0 L REXAh
T3, “BD DA VT I AREET I, RIARATEILFIOI A R ARENET,

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

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

lonl

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

'on'

BREIEFICE TN, BTHIZEIZEENLVW I LITEFERLTLEX W, ZDT s:i] + s[i:] 3FEITs &5
L<ZhEI:

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

ATARADFBECTEBIEZZBVHIEEZ, 4 VT v 7 ARLFEXFED HWIE (between) ZFLTEBH, RHID
NFDFGH 0 120 TWVEEERDILTT, £33 2L, n LFED BRI XFHHORBED X FDEHEA
YT A n R DET, FIRIXZS5TT:

14 % 3 & EHIES54HL Python OBEN
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e
|[Plyltlh|oln]
e
0 1 2 3 4 5 6

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

LATHOEFILFHND 0 205 6 FTOA YT v 7 ZADMEEZRLTOWET; 2/ THEIMIET 2804 VT v 7 R
EFRLTOVET, i 205 j FTDRTAL RE, Z0Fh ¢ 0B R7 1S § 0w ERETOLETOXFL S
BoTWET,

EDA YT 7 ADGE. AT7A4RAENEY—F VY ADEXIZ. A4 ADWHDA > F v 7 ADEHENICDH 3 H>
ED, AT I ABOEICEZDET, HZIX, word[1:3] DEXIX 21Xk D T,

REBEDA VT v 7 AL T L7 —0RELET:

>>> 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

LL. RAZARTHBENDA 7y 7 A% fiofct Eid. EFLIMMGLTHFK- T NET:

>>> word[4:42]
Ionl
>>> word[42:]

[N

Python OXFHNIEETEEEA - 2% D FE TT, o T, XFHDA VT v 7 ATHEE L7 H 25K
ANEFTD Lo —MRELET:

>>> 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

TLDXFHN & Bl DS FHNDREIZHE R, H L XFHNRER LTS W

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

>>> word[:2] + 'py'
‘Pypy'

ALAABEE 1en O X XFHNDEX (length) ZRL FF:
3.1. Python ZE52Y LTS 15
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>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)
34
2E:
textseq X

FINIMNEN IR =T R8T, =7 Y 2ZRTHR—- PSR T0 S HBEOREZ Y R—F L TWE T,

string-methods X
FHNE, HANREBPRREIT I DDOREZEL DX Y v FEFR—-FLTVET,

f-strings A
DOMDIABE T R— b LIXXFEH 71

formatstrings
str.format () 272 XFHND 7 +—~< v MZOWTDFERED D 3,

old-string-formatting X
FHND % HETFOEART Y R THEIHGETMOHEINZH VT +—< v MEEICOWT, F#L {GERX
NTVET,

3.1.3 URRE (list)

Python 3% < @ #8& (compound) 7—2B% 2 TEB D, HROEEZELD2DIfFbET, KHNAMED
LD VR (list) T, ary<XYboff (E3HR) o0 zAENTHAL b D LTHEERINET, VR
BERIZHMOBERZEL I bDHD FTH, BFEEFACHOBERDOALZEDL T,

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

YT (D ETOMAAAD =7V ZH) DL, VAMIA VT v IRARRATIA AN TEET:

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

1

>>> squares[-1]

25

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

UZAME, VR FOERREDFR—FLTVET:

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

16 % 3 & EHIES5HL Python OBEN




Python Tutorial, J'J—2X 3.12.3

PE XTI 3E ST, VA MI AE RMTIOT, BEEZANEZALNET:

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

64

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

>>> cubes

[1, 8, 27, 64, 125]

list.append() ZffioT. VA FORRBIHLVWERZEBMNTEXS (ZDOXY v FIZOWTEBRTHLIAT
WEET):

>>> 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]

B2 RATIE Python BIRLTF—&Z2ab—LEHA, VAN Z2ERICRAT S, 202 BEOU X
FESHRLET, DR2EHEELTY A MULEDOERERITH> ., ZDV R MNEZRLEZTXTOMDOEE % @
LTE@%’E{T%%TQ N

>>> rgb = ["Red", "Green", "Blue"]

>>> rgba = rgb

>>> id(rgb) == id(rgba) # they reference the same object
True

>>> rgba.append("Alph")

>>> rgb

["Red", "Green", "Blue", "Alph"]

BTDORAT A A, BEINEEZZEDHLVI R NEERLET, FlZIE, RDODRXSFA4 RE, VA IO %
wa [:0__ %ﬁbi?o N

>>> correct_rgba = rgbal:]

>>> correct_rgbal[-1] = "Alpha"
>>> correct_rgba

["Red", "Green", "Blue", "Alpha"l
>>> rgba

["Red", "Green", "Blue", "Alph"]

274 221F. RADBTEET, A7 ZADRAT, VALDHP A XREBLRD, 2 TEHIRLEDSTEZ T

>>> letters = ['a', 'b', 'c', 'd', 'e', 'f', 'g']
>>> letters
[Ial |b| 'C' Idl |e| 'f' lg|]
>>> # replace some values
>>> letters[2:5] = ['C', 'D', 'E']
>>> letters
(KDR=D12HiL)

3.1. Python ZBE52Y LTS 17
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(AIDR=I 5 DREE)
[ta', 'p', 'C', 'D', 'E', 'f', 'g']
>>> # now remove them
>>> letters[2:5] = []
>>> letters
[‘a', 'b', '£', 'g']
>>> # clear the list by replacing all the elements with an empty list
>>> letters[:] = []
>>> letters

[

FIABBIE len() 1ZV A MIZHFER X3

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

VA PZANT (FDLDOVRAPZELY R M2ES) ICTEET, HlRIE:

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

>>> x = [a, n]

>>> x

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

[Ial’ 'b', 'C']
>>> x[0] [1]
lbl

3.2 7OV 5 20ADE—4%

bHEAA, 2752 X0d b o b EHREEICH Python Z X %3, #lx1X, Fibonacci series DIEEEDER 35
BFERDESICETFT:

>>> # Fibonacci series:
. # the sum of two elements defines the next
.a, b=0,1
>>> while a < 10:
print(a)
a, b = b, atb

N P B O -

(KDR=212HE<)

18 % 3 & EHIES54HL Python OBEN
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HIDR— % 5D E)

FEofITIE, W OPFHLWEEERZ AL TVE T,

o RAIDITITE EHRERDOHRA (multiple assignment) DA > TWET: Z# a & b ld. ZHENRFHTH
LWHEO & 11Z7%>TwET, ZORAR REDITTHELATVEY, IAXTIE. £3HLOAAN
TRTIHIE N, KIRARTONE T, HUORZ. o oG\ IEFICFHMiS LT,

e while l&, S&fF (ZZTid “a < 10 BETHBRHFTEZHEDIEL W—7L) £9, Python Ti&, C
SEBLFAMRKIC, T TRVWERIEIZE Y R D ., ¥ridA T, A SCEFIESR ) 2 MER DX
¥9, zhAor—r o 2b AR LTHEHATEES, REV 1B EDOS -7 Y RZET, D> —
FYRABMITHED ET, YTV THDODR TV ERMNET X MY v AL BT, BN R 1

SHEFEEETT: $4RDbB. < (ED/DAEWV) > (KDKREWV), == (FLWV), <= (X D/PhZ0HFELW),
>= (KD REVDFELV), BLU 1= (FLLIARWV), TY,

o L—TD KK (body) 1Z. 1Tk (indent, FTIF) SHTVET: £ 7> M Python BT, E
I EIN—TICEeDEHETT, MG Ty 7Tl 4 VT Y VIR TEANT21E2 7%
(BEMED) AR=Z2ZMDRITIIRD E/ A, ERAMCE. bo b EHRUEEZ AT 258137 XX
FPZTF 4 RS ZLICRETLE I, BEAYDTFA LT 4 ZiE, BEIA V7Y MEgEZF > TV X
To HAXEMGEMNIAN T2 &1, ANWETOLE L LTRERICETEANILET, Z4ud, —
PR ENDREDITEANBOD, W TERVWEDTT, EANZ T B Yy ZHTIE. 2 TOFIXETET
ATV PENTORITIIUIRSRNDTHERL T IV,

o print() BIRUZ. GAONLSIBOELZESHLET, UL (AIICEREOHI TR oL 57%) UL
TWRZEL DR, BROFIRREFE/ NURER LTINS 2N TTHAENE T, print O BT,
XFHGSIHFEL CH O SR, HROMICZEESHASINT, 0L CHNOERIEZ SN ET:

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

F—U— P58 end 25 &, HODRRBICEATXFZHALRNWE ST L72D, BHlow5% REIH
JL7hTEET:

>>> a, b=0, 1

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

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

3.2 FOJSIVIANDE—S 19
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ii1p=3

20 % 3 & EHIES54HL Python OBEN



FOUR

FOMOFEHIO—Y—IL

HIFE TN L7z wvhile XOMICH, Python iIZiZWL oz o —y —iadb b, AZETHHEL 7.

4.1 if X

BEZELRBBALADUZ if XTL x5, BIZI:

>>> x = int(input("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
x=0
print('Negative changed to zero')
. elif x == 0:
print('Zero')
. elif x == 1:
print('Single')
. else:

print('More')

More

Yol ED elif HEMS Z 8N TE, else HEMITIZ LD TEE T, F—U—F ’elif’ X ’else if’ <L
L72bDT, @ERA TV NEBITZOIEKENDET, —#OD if .. elif ... elif ... &, MOFFBEICBIT S
switch XX case XOXHE 2D £3,

i

W ODDERE R CE»Z KT 2560, FEORLEME» 2R T 2558121, match XHEFR]TT, 7
HNE match X 2SR LTL X0,

21
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4.2 for X

Python @ for i, ##E D C FiB% Pascal SEETHVARATWVWE DS LKW for X EFPLEWVWE T,
(Pascal @ & 512) BICEMBUOEINC D2 RIEZT-72D. (CDXS) BRLRT v S ZILEEFEE MG &
SL—PDNERTES X IIT 2D LIEWV, Python @ for XiE, EEDOY—F Y AT (VR b F721330F4)
WKhizo TREETVWE T, KIEDIEFIES —F7 v AFICEEIBENZIHE TS, FHlx3:

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

print(w, len(w))

cat 3
window 6

defenestrate 12

aLryari 7Yl POEERENEEZ L TVWR L EIIZ, Z0al 7 arA 727 veEETZ2a— R
BT 200EENCRZYBET, Z5FT3X0d, aLryarA 7Yz boabt—ici L TRELHEE T3
o HiLwarryaryA 7Y P EERT 2 HPEERHEELLTVWTT:

# Create a sample collection

users = {'Hans': 'active', 'Eléonore': 'inactive', ' =AHEB': 'active'}

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

del users[user]

# Strategy: Create a nmew collection

active_users = {}

for user, status in users.items():
if status == 'active':

active_users[user] = status

4.3 range() B

BENZ Tz o TRIBEAT O REDL D 2355, HAAAHBEE range ) MMEFTT, Z DREEITEME DEF % 4K
LET:

>>> for i in range(5):

print (i)

(ORI XS

22 $4E ZzoftoflHmoyOo—y—I
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(AIDR=I 25 DfE X))

FEE LR EIR AR SN 2 & — 7 Y RITEA D £/ A, range(10) 1F 10 HOEZAK L. KX 10 D> =5 >~
AZBIBEEHDOA VT 7 A4 D £5, range ZRIOB» SHHAL 2D, MOBEME (AT, WNEIZRIC
AT v 7 (step) EMHENZ b HDET) IEETHILHTEET:

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

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

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

HBS—r Y ARAIDoTA YT ATRIEZITIIZIE, range() ¥ len() ZRD LS HHAGDOELNET:

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

3 little
4 lamb

L2L. ZL DA enumerate ) RS ABMEFTT, L—TDT70=Zv T 2SBLTL XN,

range ZEHFEH N T2 BRI LIk 5

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

range() NRTA TV =27 ME, WAWARETYI R M THE22DESIIRABENEITH, ALKV R FTiEkd
DEVBA, 2R, A7 — b LERICEAZLZES O L ERERTA 727 b TF, LALERICY X b
PEZ DT TERVDT, AR—ZADFMIZHED £T,

CDEIRATIzI7ME AT eMENE T, ZhSIRBEECHEEDO X —5 vy b LT, BT DIHE
HEZRXEZZ2DIHLTWET, for XNRFDEIS BRI THZ L IXTTRXRTETBY, A 777V %%
VTHL 2 BB IE sum() DD T3

4.3. range() B¥ 23
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>>> sum(range(4)) # 0 + 1 +2 + 3
6

ZORIZE, ATTINERLIEZDA T I INESIBTZITIMEZ WL O0OBBNIHETE X3, T—21EE T,
list () WOWTEDFLLIFHL 3,

4.4 break X ¥ continue X EIL—TD else i

break Xi&. Z®D break XEWELTW5iRHAMICZH 2 for XFlF while XA HRIFET I ENTEE T,
for X ¥ while X TIX else HixHL Z B TEE T,

for XDHFA. else HilIL — TPHOBRBEDEINFITENTH LITHITESNET,

while XDBFERF. V—TREDBBL R ST HLITFETINET,

EHELDNL—TXTH, break IZK > Tl —FMEDET L7z Tk else Hild** FEITINFRAF,,

Zople LT, BHEHEET S for XELITITRLET:

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

print(n, 'is a prime number')

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

equals 2 * 4

© 00 N O O > W N -

equals 3 * 3

(25, TREIELWVWa—FTF, KL RTLEXW: else fHilk if X TREHEL | for L —7ICELTVWE T, )

N—TD else A, if XD else LD D try XD else KPTWVWET, try XD else AIHINLFEEL 2
Mo RHCEITE N, L—TD else filld break SNRD o LHEWXFITINE T, try LEHIMNI DOV T D
I FINZAIET D 2B TLZE W,

continue X C SEENHMEBD TERHDT, L—TDRDATL—>a VEEITLET:

24 $4E ZzoftoflHmoyOo—y—I
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>>> for num in range(2, 10):
if num % 2 ==
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 X

pass XI3fi[H LEH A, pass 1&. XEEL ZEHEX LERINATWEH, 0l I 4 HMIOEEDL T 205
ARVAQALS TR oY =3

>>> while True:

pass # Busy-wait for keyboard interrupt (Ctrl+C)

ZHEERND 7 T ABED 22X FbNBHIETT:

>>> class MyEmptyClass:

pass

pass Db D 1 DOFWVEIE, HLWLWa—RFEBEVTWVWS L ZOBMSCEFXDORNEEZDOAKL LTTT, 257
22T, KOMRWZLANVTEZIT SNE T, pass HIHFHMIME I ET

>>> def initlog(*args):

pass # Remember to implement this!

4.5. pass X 25
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4.6 match X

match XiZ 1 DOXEZIEE L. ZOMEERITH K 1 DU ED case 70 v ZIHESI NI X =V R HERL £5,
Z DHERELE C % Java, JavaScript (RO ZE D FEE) O switch X & REMNIZAEL TV E 23, Rust X Haskell
DNRE—2=yF Y ZITEVPUTVET, BRIy FLEARAR—VDEBFTEIN, avF—2 b (=T
ADERRA 7Y =7 P OJEN) 2 OoEZRD ML TEBITRAT 2 TEXT,

BRDHEMAFERZ. HROMEISHLT1 2 EDY F50TF:

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"

BERO78y Z1IZ00WT: Z8% _ X DI FA—F offfxz L, vy FIHNKRBLEEA, vy F 527 —
ADIRNGEEF. 207 ay 7 EITEINEEA

BREDVTI70% | (Por”) AL THAEDET 1 DD RE—IZTEET:

case 401 | 403 | 404:

return "Not allowed"

NRE=ET oy ZRADTE, BRI T o g

# point is an (z, y) tuple
match point:
case (0, 0):
print("Origin")
case (0, y):
print (£"Y={y}")
case (x, 0):
print (£"X={x}")
case (x, y):
print(£"X=1{x}, Y={y}")

case

raise ValueError("Not a point")

ZOa—REFFEELTATLEIN ! BIIDOAZ=E 2200V TIADBHH, ETRLEY T IR =
DIEEL EZ B eHTEET, LBLRD 200X -3 7 5L e ZHOMAGDED T, FR (point)
M OMEEZRD H U TERIC U2 £5. 4 BFEHDOARZX =V E 2 00EERDIAAZ T, Z4Ux, 7oy 74K
A (x, y) = point ¥ EERINCEICTWET,

26 £ 4E FoOFEIO—Y—I
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TR EET 572017 7R Mo TV AHER, 77 AKDRAICAVYA T F7EZ—DX5IZ5-DY R
FfEETE R T, RIEOMIIZRICH D AT T,

class Point:
def __init__(self, x, y):
self.x = x

self.y =y

def where_is(point):
match point:

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

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

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

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

case

print ("Not a point")

W O DHARAAY T ATIINMBELIBPHEHATE, BEOIEZZRELEST (Bl 7—%27FR), 7F7RD
__match_args__ FHREBEMHICX > T, RZ—COHTCREEDOHELRMNEL ERTI D TEET, (x7, y")
DEREINGE, UTOITNTORR—VIFFEHTT (TXNTEY v 2 var BRI U6 E9):

Point (1, var)
Point (1, y=var)
Point(x=1, y=var)

Point(y=var, x=1)

BT TDODAK— Y DHAIE. AE— D, RALOIDCHET 55 DEIELEBRTH S LARTZ LT
F. TAUTED. COLBTRICHRASAZHAHH D $F, BHOKH (EFEO var 5Y) BFd~y FX
THEHBRASNET, Ky MIEOLH (foo.bar BY), BHH (L0 x= y= RE ). 75 2% B0k
20 ()7 ISk oTHHENS, L0 Point B Y) ICIHEIZRAZNE A,

NRE=VFVLK BTHODANT (RA M) IKTHIeDTEET, HlRIE
ZDV AP LTRD LDy FEITI N TEET:

_match_args__ ZBMM L7 Point 7 7

class Point:
__match_args__ = ('x', 'y")
def __init__(self, x, y):
self.x = x

self.y = y

match points:
case []:

print("No points")

(KDR=D12HiL)
4.6. match X 27
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(AIDR=I 25 DfE X))
case [Point(0, 0)]:
print("The origin")
case [Point(x, y)]:
print(£"Single point {x}, {y}")
case [Point(0, y1), Point(0, y2)]:
print(£"Two on the Y axis at {yl}t, {y2}")

case _

print("Something else")

NRE—= Aif HiZBINTE LT, I " H— K" IR E T, H— F false DIFE. match 1FRD case 7
2y 7 DMEIZEEILET, H— FEFEMT 2ENMEIRDAENS Z L ICFERLTL 20

match point:
case Point(x, y) if x == y:
print(£"Y=X at {x}")
case Point(x, y):

print(£"Not on the diagonal")

ZDXDFDMDWN & D EEE

o« TRV IRADEIIZT, BFNLEVRAFDAX— Y TIXIEHICFRIUEKRT, £FEDS—Fr A —HLZE
T, HELZHNE LT, 4 71— —FHTE~ v FLEEA,

o YT YANRZ=VIBRRT Y%y 7Y K- b [x, y, *rest] & (x, y, *rest) F7 ¥y ZHA
ELTRICESICEELE T, x DHLDEHAIE _ TH XL, 207D (x, y, *) BRETH 2200
TATLEFOY =T Y RATTyF L B DT A 7 LABZERIH DT o ER A

o Yy BV KX —: {"bandwidth": b, "latency": 1} IZF#&HE DS "bandwidth" & "latency" DfH
EWMOIAALE T, =7 VARV EIFRLRD, ZhAOoF -3 IhET, 7oy F 7Dk S
72 xkrest DY R—FEINTVET (L L. **_ EAELREZDEEXNRTVWET),

o I NX—UTidas F—V—FZHEHL THEHZIWDIAAET:

[case (Point(x1, y1), Point(x2, y2) as p2): ... ]

COBITEATI S 2 /BEHDESREE p2 L LTHDIAAET (AN 220K, Y DY —=F YR THD

Byer

e WFLAEDY T IR R L ETH, 2L b 2D True. False. None TldikilfE % LbEg L
£7,

o RE—VIZRAHTZN I TZEBPHERTEET, HERDAGERLE LTEBRT 2 22l oI,
Fy MIZOEBHICT I2HENDD 5,
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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 : (")

X D FEHIREA L BMORIE PEP 636 1ICF 22— MY 7 ABATIRALTH Y 3,

4.7 B zEERT D

7 4 RF v FEF| (Fibonacci series) Z{EED LREE THEZ T X5 REBEERTE X3!

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

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

def | IPHELD EE (definition) ZEL F—7— FTH, def DRITIE, BRI & RTIBZASEIMTHAZ Y X b
ZRHFIRTIUIED FR A, BRBOEREEZMET 2 FITUIRDITR D, A 7Y PERTWARTEZRD %
A

BB OAREDEIRT 2 XDOBRYIDITIELFHN T INVCTEI b TEET, 2OHAE. ZOXFINIEED *
F 2 X ¥ 7= a | (documentation string). F7213 docstring ¥ I F 3, (docstring IZDOWVWTIE F
FaAAYT=2aVNFH TEHRWoTVET, ) FFaXrr—yarXFileffiofey —nicid, A7
A OXERHRSCEZ BERNCER LD, 2—F2NENCa— PR EXRRETE X513 25005H D
¥9, BOPELA-FRIFF 2 X 7= a Xz ANZDE I VEETT, FIMEOTTILI W,

BIEE EIT (execution) T2 & &, RO - IV EB D7D b 2 #7272 > K7 — T (symbol table)
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PHEZINET, bo LIEMICWVI &, BBNTEBANDRAZITI &, ZOHEIEITRTIDOR—-IALRT VR
T NMIEEENE T, —H. ZEBROSBREZITO . £330 AR VRALT—=TAPHRRI N, RITSHIZ
SMUIDBIR DT — V72 s YRV T — TN ERER L. 2D A —NVIRY VRV T — TN RRNR, RIRICHAA
BDOGFTT — TN EFTANRE T, €T, BMEOFTIE (/v —rIVEED global XTHREINTW D, sl
B D ZEHDS nonlocal X THRESINTVRWIIRD) 7'a — L EBRAMUI O BB O ZRICEREEZIRATE £
BADN, BRTLZZLIEXTEET,

BRI TRROERR DG (525180 1. BB ah s & 2B oa— s Y RLT—7VNIZ
WMhiAENET, 2535 2T, E5IBUI EEL (call by value) TRAEICHEZNZ Z IRV ET (ZZTOD
& (value) LIXHITE TV 227 b AD BE (reference) VW, A7V 27 bOEZDOHDTEHD HA) L
H 2 B EZ D OB T & 2. B ZHIRIICIECH T & 212, izt L ooz — iz
S YRNT = TN SN E T,

BB DOERZITS . BERIEBEBA 79 =27 b e DIEBEDS VRALT =T AN AnshEd, 1~
X—7Y RIIZDHFHMET A 7Y =7 b2 12— ERBE (user-defined function) & LT L 9, fho#
AIBRIUCEBA 727 b2 e TE, ¥ 20T 7 AT 24DIMEHT2Z e TEET:

>>> fib

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

>>> £(100)
0112358 13 21 34 55 89

DOEFEEE DAL SIE, £ib BEZE SR VO TR TR S FHE (procedure) 72 B3 H 250 d LIk
FAR BININCE Z1E, EBITIE return X HFLLVBERD PR OE L RWETIMEZREL TVWET, 2D
fEX None LMHINE T (ZAUIMHAAADHRITT ), None 2 EFEEMHZE T2, 4 V&7V XITEHMH
NEIF L E T, AHHEAI Lok, DIFTO X512 print() 25 e A2 2N TEET:

>>> fib(0)
>>> print(£ib(0))
None

74 R8Ty FRINOBIr 572 V) A e TR0 DI, H2RT &5 2B eE DREHTT:

>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacct series up to n."""
result = []
a, b=20, 1
while a < n:
result.append(a) # see below
a, b = b, atb
(KD<R=2 1285 <)

T EZQr A, AT RADBBEL (call by object reference) L\ Eo7IE5 B X D IEMETT, WS D3, EHAMGER A 7
P "EINE e, WU INOBBAA TS 2 7 MfToZEE (FIZIEV X MCHAINZER) 135 T, ERoORUH
LN R XN 2056 TF
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(AIDR=I 25 DfE X))

return result

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

Z OHE Python O LWHHEZ RL TV E T

o return X TiX. B —2ME%RL £9, return D58 2 2R WIGE. None 2R D F3, B
DT L7I=2 Z12% None VR D £3,

o result.append(a) £WH YT, result A7 I =7 bD*¥X Y v F* BNIFFHENET, XYV v Frid
A7z M TET %) O THD, obj.methodname ¥ RXNEF, Z I T, obj IZMASHL2D
7927 (RDOGESHNET) THD, methodname ZZDA TV =7 FOMTERINXY v ¥
HTT, BARABZNZHHEDAY v FEERLTVWET, BR2HPHEHLAFMODRAY v RERDOZ
EHHAHETHD, EBHDHDEDTH I WVIBERIBIETFNELA, (F7 7 X 2o THAEDRS
AV REHPTERTHILDTEET, B V7)) flicdH % append() XV v Rk, VA LT
Dl ML TERSINTNEBDT, VA MORBIZH LWERZBINL 3, ZOHTIE result =
result + [a] LTI H, FEMIROLETEREZ—TT,

4.8 BABERICOVWTHSDL

MO B e S BeERT 2 dTEET, FIBOERGECZ 3 20X HD, 2hoz2illaadb
BHIEDTEET,

4.8.1 77 #)L b D5|#E

o BEMLDIZ, =D EDFIRITHLTT 7 4V FDEZFEET 2IEATT, oz e, ERSh
TV 58 E D D7 NER DG IRTIF O R 2 B (FRR L £ 97

def ask_ok(prompt, retries=4, reminder='Please try again!'):
while True:
reply = input(prompt)
if reply in {'y', 'ye', 'yes'}:
return True
if reply in {'n', 'no', 'nop', 'nope'}:
return False
retries = retries - 1
if retries < O:
raise ValueError('invalid user response')

print (reminder)
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ZDORAEII WL O OFETHEIEEE S
o WHDE|IBDAG 2 %: ask_ok('Do you really want to quit?')
o« —ODF T arviliEE X% ask_ok('0K to overwrite the file?', 2)
o 2TDFIM%ESE X %: ask_ok('0K to overwrite the file?', 2, 'Come on, only yes or no!')

COFTI in F—V— FREAXNTVEST, ZO0F—V—FES—F Y ADPRKFEDEEEATVE DY S Dl
REDIFEONE T,

77 A MEZ, BIEDERS NIRRT, Bz EELTWS flloxa—7 (scope) TaHiizh DT

i=>5

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

i=6
£0O

s EHAOLETD,

BELES: 774V MER 1 BRI ULIrFHMEINERA, 7740 MEDB Y R FRFED X S REHEARER A
7Y 27 PORICIZZDEENTE T, FIZIXLIT ORBIE, i  BIEIF O LTI hTw 2 5[ 8%
HHELET:

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

return L

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

Toa—RiE, UTzHAOLET

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

B DB OH L TT 7 20 MEZHA L2 R THE DD IRUTO XS ICHBEHES e TEXT:

def f(a, L=None):
if L is None:
L=1]
L.append(a)

return L
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4.8.2 ¥—TJ—F3|¥

B % kwarg=value L WHERD F—T—F5|H 2o TIHIHT I TEET, HIREE UTOREE:

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, "!")

iF. HHEGIEL (voltage) &4 7> a 54X (state. action, type) ZRIMMTIET, ZOBKIILTOVWTH
POITETHOHE £T:

parrot (1000) # 1 positional argument
parrot(voltage=1000) # 1 keyword argument
parrot(voltage=1000000, action='V0O000OM') # 2 keyword arguments
parrot(action='V00000M', voltage=1000000) # 2 keyword arguments
parrot('a million', 'bereft of life', 'jump') # 3 positional arguments

parrot('a thousand', state='pushing up the daisies') # 1 postitional, 1 keyword

D LUT OO LI~ @Y ¢ s

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

BBOECH LICBWT, =Y — FHIBUIMET OB TRINERD FRA, BEINhdX—U— F5lHEe
T, ez o235 owThrictib L TR 53 (Fl2iE, actor 12D parrot B D
G LTEYITED D 2EA). JHFREETEDD FHA, THEA TS a yTRVEIBTHRKETT (HlZ
¥, parrot(voltage=1000) dEYITT), WH7 558 EEEHRENIZ TN ERT A, ZOHIRIC X D RS
23

>>> 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’

REIBDOEHIC **name DERD DR H D L, ZHETORFIBUIE L7z DEERLE TRTOF—vV — 5|
B - 7-FF (typesmapping ZZH) ZZIFHD £3, **name I *name DERX % & 5. RGOV X %28
RINBGEDA o7z ZTI #2518 (RO/NMATHRRET) LHAEDESNET, (*name I **name
X DANCRIFUIRD FEA), BIZIE. HE2BMOERZUTDOISICT S L:
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def cheeseshop(kind, *arguments, **keywords):
print("-- Do you have any", kind, "7")
print("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print("-" * 40)
for kw in keywords:

print(kw, ":", keywords [kw])

FEOH LI T L1k D:

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

BHEALAUTO LS I IEhEd:

-- 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

BB, BROX—7 -5z 525512, 2hontihEns iz, BEFCH LTS oNEIEF ERT
27D £9,

4.8.3 FHBINTA—Z

T 7 4N b T GIBEME 723 F -7 — FIC X 2HRT Python BARUCE XN %3, AlFitEE 7+ —~< >
ADTDIZ, ZOFIBPIE, MEFLEF—V—F, F—TU—-FOLNTEINLIZHAEEIHET 2 DICH
BOERZ T 2 RAUI I WX 51T, 5IBOEENTTZ2HIRS 2 2 L ICEEREHD £75,

BIBUERIIRD X S22 7

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

| Positional or keyword |

| - Keyword only

-- Positional only
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T,/ 2 *x AT arTd, FHINEGE. IR0 EE. FIBPBEENCEIN S HHE. Thbb, i
BEA, VBFELZEF—V—F, F—U—FHEH., Lo RoBEEPTRLET, F—v— Fal¥L. &Fiftx
S8 IR E T,

IEFIZF—T7—F5I¥

BIBUERIC / d *» RVEHER, FIBIIME £ 23F -7 — FCBICEEZ X T,

UIEEM5I8

INzdb 2P LaELL ATAD L, FEDTIHE IBER LHzMIoNE s, MEFR O%LA. 5I8DIEFE
HETHY, ¥V FTlzHEEsEA, MEEHIIEE / (R vyva) OFIICEESNET, /13 &
BHAGIEZRD 051 807r o mmBHNC 0BT 2 720 S E 3. BRUERIC / 27nWiha, MEEMH5 XS
DEEA.

/ DRDFIRZ, IBXEF—T—F ., L& F—U—FER T,

F—TU—FERASIH

e ¥ —v— NI TEILESNDHZ L 2RT F—TJ—FEA L L5 e~—27 3210 518V LD
ROID F—7—FER FIDERNC * ZREL X7,

DA

/ BEE* Vol - —lEREEIA- T, ROBBUERDHIZ AT S

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

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

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

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

ROBIRAD D ZHXORY DI ER standard_arg (&, FEH LHINICHIRRZ&R T TES 3. 18I E F
3 F—v—FTEXNET:

>>> standard_arg(2)
2
(KDR=12HE <)
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HIDR— % 5D E)

>>> standard_arg(arg=2)
2

2 ZH DD pos_only_arg (. / MPEIBUERICH 2 DT, FIBIINMEHHICKRD 7

>>> 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'

3 HZHHDOBE kwd_only_args (&, BIEUERIC * B2 DT, 51EEF—v— FERICRZD 3

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

TypeError: kwd_only_arg() takes O positional arguments but 1 was given

>>> kwd_only_arg(arg=3)
3

Z L TREROBEE 3 205 oz — > DBBEROTTHAL TWET:

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

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

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

—only'

B2, MBS I# name ¥ name # ¥ — ¥ U THD *xkuds OMIEENREEL D 2B EREE L CAE
Lx9,
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def foo(name, **kwds):

return 'name' in kwds

F—7— F|Z 'name' ZANTH., KFHOFIHERACICR>TLES 20, 2O True #IRT &5 RIECH
LOFEEDHD FRA. BIZIRX. RDOESICHR>TLEVET:

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

Lo LNEHHZRT / ZHEHTIUIATEEICR D £ 9, name I3 E5 %2 LT, 2L T 'name' I&¥—7 — 5|
BOF—v—Re LTEBEEINZDLHTT:

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

return 'name' in kwds

>>> foo(1l, *x{'name': 2})

True

B0z 2. MEEHIIBETHIUR, ZOEHTE *+kwds OFTHEHALTH, BRIZZLRVWEWVWS Z T,

fEAFIT, BBOERTEORHDTEM S REDHDH L EBNET:

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

A4 R LT

o B LEIHOAHTZ 21— Y —ICHISE 2RBED IV S, MEEHIBEGFHLEL £ 5, ZHUITBOHHE]
MHL—HF =2t o TEMDP L BBAIFEIN L ZO5IMDIEFEAHETH D, Fd, MET LR
D¥ —7— 2T 20ED D 255 T,

o SIBOBHTICE®RD DD, ZHUC L DEBOERN L DAL, $hid, 2—F =25 BDIEEICIE
HNDB e BBIIEZIPNVEEZZDLL, F—U—FEHGIBEFHLIL £ 5.

o API DIRE. FRSIHOLHDBLEHEHINIEEIC APIOZEENTELRL LA 2L 2Mi< D, MBHEH
SEEFERHLEL £ 5.
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4.8.4 EE5IHI Xk

Bic, RS 20 R VERE LT, BEOSTEOEEOTIMCIIUOHE S X 5158 T 2 ENH D &
T, INLOFEER TN (BTN ES—T VR % BR) MENTT, TEEORONNIC. ¥ afEnrzibl
ORI D > THHENE R A,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

WHE IO X 57 AIE I3, BBICE S NS AT IBORKRD 22 TIHWELS 72012, R5IEY X + ORRICED:
NFEJ, xargs FIRDRICH 2518 F—v— FEA 51T, MEFIETEILRSF—Y - 5L ToA
222 Z2BHRLET,

>>> 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 5IIRA DTNV

AT TITY R PR Z TN o TWT, ERIRAES B2 2R T 2 BB LI T 2017 vty 77
BZED D B5ETE. HORRPEZ D F9, BIRIX. HAAALBE range ) 13518 start & stop ZHlicE:
ZBRENDH Y ET, HINCHIEEEZ 2 e TERVGE, B LE » HETF2HoTHEZ, VX b
RRINDPOEe T 8y 7 LET:

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

(3, 4, 5]

>>> args = [3, 6]

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

FCRD DT, v AR —X 2o THETHF -V —FBEESTIENTEET:

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

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

F¥—7—F lambda Zff5 &, HARIORVWNEREFZERTEE T, HlZ1X lambda a, b: a+b . Z2D5|
BoOMERTEABTT, 72XRDOBEBUL. BBA T 27 PDPBERINTOREMICELEZTHHES 22T
2F7, 74XRNE M EHF—oR IR TO0E T, BEHRMFINCE. 7 4 XERFEICGETE OBEBIERIC
WX PERE P RE D DI E FE A, ANTHEICK > LEBER L Ak 7 4 XAd 202 ED B2
A—TDoEBESRT LN TEET:

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor(42)
>>> £(0)

42

>>> £(1)

43

EEEofliZ, BEEERTE ZATILAXREH>TVET, 5 1200FITIE, b x-o& LIEEES IEE LTE
TOIfHoTVET:

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

>>> pairs

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

4.8.7 FF¥xaX>7T—2 3> XF5

FFaxXyi—yarXFconTid, ZONBEERICHET2EE 2V 20FITET,

BAIDATIE. WIINRYO BN ZE S RICE L Db D TR TIRD A, HRIZELS DI, HEYOH
IR Z RS 2083 H D T A, HETPHIIMBOTIETHRONLE 05 TY (KX T FHEROEANE
ZLd T 2HETH 25 E RPN TT ) RUIDITIIRXFTIHED, BV A FTERDo TWARITIUIZD ZHA,

FF¥axXyr—arFFficE SRR I RETHDH 256, ATHIFZTICL, XL DDITLRD Ol
DRI TEEL $3, DO ATIE—2 532N LOBRIE T, MRY OO UK EIER IO W TELR
L%,

Python @ 8—FIXEEATIZH /2% Python XFFNV T IA0564 VT b RHEWMSLBRNDT, RFaXy bz
WIS 2 — L TREBEIIE L TA 7Y b RFERSRITFUIRD E8A, ZOMIEIILIT OFRIHE - TIT
WET, BYIDITD BICHD ZZTTHROVRIIDITHE, FXa Xy b 2EOAL YTy bORERDET, (RYID
FIREE, XFHEHBT 22— D EoTWEDT, 4 V7Y bBXFEHY 75 B R W=D T
T ) TOA YTy MEE 7 EMiR” 2ZAM, XFHDTRTOFEPHSHEMSNE T, 17> bORDIDR
WITEBEOWTERSLRVDTIZ, bLZSWIIT0H 5L, HHOEAINRTHHATHONET, 1 YTV bD
TEHOREZIPFELWHLEY I DIE, XRTLFEE (HBEE 8 XFDAR—RAL LT) BELLBRICHANSNE T,
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‘s

DTWEBITO R F 2 X7 =y a vy XFHoflER L E3:

>>> def my_function():

"""Do mothing, but document %t.

No, really, it doesn't do anything.

mwmn

pass

>>> print(my_function._ _doc__)

Do nothing, but document it.

No, really, it doesn't do anything.

4.8.8 BBODT/T—>3ar

M7/ 7—>ay 32—V ERBBCTHEHINZBICOVWTORRICA FY a YR XX T —ZIEWMTT (G
¥ PEP 3107 & PEP 484 2B L T2 & W),

7/ T7—=3arid, BD __annotations__ EMEICHE L L TSN, BIROMOTIRIICIIHEL A
NRIRX=RT7 ) T—=alid, "7 X=—2%40brDanr X XNTERIN, ZOROFHEERR Y /7 —> a3~
ERDET, ROET /7 T7—=>avid. NI X=XV ZA P def XOKDODEERTanYOMT, -> OEAICK
ZESIETERINK T, ROFITE, BHESIBEERS . RYELT /) 77— a Y HffEEIhTHET:

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

return ham + ' and ' + eggs

>>> f('spa_m')
Annotations: {'ham': <class 'str'>, 'return': <class 'str'>, 'eggs': <class 'str'>}
Arguments: spam eggs

'spam and eggs'

4.9 EM: -T2V I X211

Thrs EDEL X DEMR Python Da— F2EWTW DT, 2525 A—FTA4 YT XZAIL 12OV TiEo
THRWVETT, IZLALDEBIIRABRAZANLTET (o LfliRICEAE 74—V FTE). RXA LI
o THAGEINEZDFET, MAICL o THABVI—RICLIIETIDEEARLEEZTHIRVWEZITHD,
BWwWa—F4 Y7 RAXAVERAT 5 2 e BIERISRN RN D 5,

Python 213, F¥AEDTBY =7 FIFoTWERAZA NS A Fe LT PEP 8 3% b %7, ZAUIIEEITH
AHCBBLVWI =T 4 YT RAXANVEZHELTVE S, £TO Python FREERZH 2R TENZHINE
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T

Bx

CZHRDERLAEEEHLTBEET:
A4 YTV MCIEEA 4 o2 fFv, X7 FbRwZ e,

ZEH 4 DF (RAAPMTEZ) hEWVWA YT U hE (BADHV) REWA YTV OB x5 EHflicY
DET, X7REASEZ20T, HOFTEBLDHRVTT,

V—2a— ROWED 79 XLFEBI WIS WZITEITDIETZ L,

II9FTBIETINEIVNT 4 AT LA BHoTVEI—FbHABL LD, RERT 4 AT LATRY -2
A—RI77 A4 NEBHRBZZIEHTEBZLDICHREDET,

B 7 7 ARBEBNOREDDa— K7y ZORYIDICZH T[S 2 &,
AIREZR &, a X ¥ MITICHITEHL Z &,
docstring #f#i5 Z ¥,

HAT ORI 2 ~DRIZIFZEAZ AN, fEMEO T CHAANCIZZEAZ ANZWI v a = £(1, 2) +
g(3, 4),

IIARARHEBIZI—EMHDODH 2 HFT 2T B2, BE TIX UpperCamelCase % 7 7 A4 I,
lowercase_with_underscores ZBAEH X YV v FHRITHEVE T, HIZ self 22X Y v FOHE 1 5]
ORI (75 20A Y v FIzowTid 52418 #RE) £ LTHES 2.

HRIDaA—-FEHRPTHE-THE L5 2D s, BAEDRIZYa—T 4 Y73 fEbRVWI E, EARYE
ATdH, Python D77 4L b UTF-8 £/ 7L — > ASCI b EFL WEE T,

FIRRIC, I FADD L THOMDEEBEFET AL I— RERALD X VT F Y AT BAREEDR D % DTHHUZL,
JE ASCII XFd AT I RETIEH D TR A,

4.9.

[SES: Hm R 2 & L |2 41






FIVE

5 — S

W

ZDETI, TTIRFAZEZLIXZOWTINFLLFHHAT A2 23IC, WO H LW ZBMLET,

5.1

JZREIZOVWTHSDL

VA BMT=ZBNE, CH N ORAY y FBHDET, VAMF T 27 PDITRTDXY v FEUTITRL

%9

list

list.

list

list

list

list.

.append ()

VR MORBICEZEZ—DBEMLET, allen(a):] = [x] EFMTI,

extend (iterable)

ATITNDITRTOERENFDOY XA MTBIML, VA MEIRLET, allen(a):] = iterable &
T 5,

.insert (i, x)

BELEMEBCEREFALE I HI5BIEZ. VAMDA VT I RAT, 2DA VT2 AR OBEEDERIC
FADTONE T, o T, a.insert(0, x) 1 FV A MDEEICHAZITWE T, %72 a.insert(len(a),
x) 13 a.append(x) &ZHTT,

.remove (z)

VA MHRT ¢ LHFELWEZFORIIDOERZHIBRL £3. %HT 2 ERPL TS ValueError AAH &
nEI,

.pop([i])

BESNNEOERZ VA MNPOMIRE, ZAERLET, A VT v 7 ABPBEESINTVRWVWES,
a.pop() WV AR MNKREDEREZMOBEVWTRLET, VAMDPETHSED, 4 VT v 7 APV R+ OHiFH
NDGEE. IndexError ZEH L 3,

clear()

VA MO TOERELZHIRL ET, del al:] 2EMTI,

43



Python Tutorial, J1)—X 3.12.3

list.index(x[,startL end]])
DR RHIT ¢ 2% LR R ORIOBERORM ALY 0 b E 5T TE L ¥ T, %57 5 BEIRT
AU ValueError D3I 3,

EEDBIETH 2 start ¥ end 1EFA T4 AGEL LTRREN., VA FOERRFHZIEETEET T, KBS
NBIRFIE. start 518D S DM ETIERL, VR MEEROLELSDMEIZZD 5,

list.count (x)

VA MTO oz OHBIEEZRL £,

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

VX FOEHZ, 4 7L — XA (in place, 7LD T — X ZHAEMRTEZMA 5 D 0k) TY— L
£9, 5IEEY — P HEDARZ <A RIfEZ F T, sorted) OFHAZZMML TS W,

list.reverse()

VA MDOEER, A VL —AHEETHIEICL 3,

list.copy()
YA PDEW (shallow) a¥—%2RLET, al:] FMlTT,

MTRVRAIORXYy FRIZEETHE 2R 95

>>> fruits = ['orange', 'apple', 'pear', 'banana', 'kiwi', 'apple', 'banana'l]
>>> fruits.count('apple')
2

>>> fruits.count('tangerine')
>>> fruits.index('banana')

>>> fruits.index('banana', 4) # Find next banana starting at position 4
6

>>> fruits.reverse()

>>> fruits

['banana', 'apple', 'kiwi', 'banana', 'pear', 'apple', 'orange'l

>>> 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 REDVYRX M ZETZ XY v FORDENRREINTORNZ 2 IZKDT Vs d Lt
FHA, INHDAY v Fid None ZIRLTWE T, *! 24U Python OZHA[FER 7 — X FHERTITOWVWTO

44 B5E FT-2BE
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it LAl e o TWE T,

AR 2BLNENE I —D2DZ LiE, IRTOTF—XEY —rERREEBETEZDIITERENEWVWS 22T
o BIZIE, BEUICFH L T X3, None (3B ¥ LT X 472, [None, 'hello’, 10] &Y — b
ENFERA, . EBINLEFEAREELROZA TSH D ET, 72 23, 3+4] < 5475 IFBRRLET
EHH FEHA

511 VRA+2XR2yZ LTES

VRAMRIDAY v FOBERTT, lBEICVZA I 2AXy 78 LTHEAE T, AX v 7 TiE, RERIBMENEER
DEANCE D XN E T (Vlast-in, first-out”)e A X v 7 O—F LICERZIENMT 5121F append () ZHWE T,
ARy 7D—FEPOLEREPEID HTI2IE pop) 24 U F v 7 AREERTIHENE T, FIZIZLTOLSICL
£

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

(3, 4, 5, 6, 7]

>>> stack.pop()

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

>>> stack.pop()

>>> stack
[3, 4]

51.2 VX +ZF+a—t LTES

YA+ %2Fa— (queue) E LTS Z L HARETT, ZOHE, RYNICEMUAERZREIICIHOELET
("first-in, first-out”)s L2 L. VA M TIIIRIICZOENZENRT 2 Z 23R ER A, B (append) H
DL (pop) 2V A FDREIHLTITS 23R VDOTTA, A (insert) LEDHL (pop) %V A hDIETHIC
MUTITI LB BR-oTLEVET (MOBEZEZV DT OTLITHENDHLI0HTT),

¥ 2 —DFEHITIE, collections.deque Zffi5 L RWVWTL x5, TD7 7 RFRFFFEIATWT, @HLEMN
(append) HXD L (pop) ZMiSiIhf L TEBRLTWET, FIZIEZUTOLICLET

ABELBDET
51. URXRFEIIOVWTHSHPL 45
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>>> 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 U X FOREREE

VR PAEEGLIZY X P ERT 2R LTFRERMEL VLT, FRMAGHIX. 22— > X% iterable
(ATV—PAREA 7Y 227 b)) OFZNENDEBIIN L THIERIToMRE2ERIC LV A M 2o,
H BRI T ERL IR DTS — 7 Y ARERT 5 8T,

BZIE, RDESRFEHDY A 2ED -0V LET:

>>> squares = []
>>> for x in range(10):

squares . append (x**2)

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

CHIN =TT LRI FMET 5 x EVOHBIOERZ/ES (573 EEET2) S ERLTIES
Vo UTOESWRCLTFEIDOVR M ZORRIEEHDRFHET 2 e TEET:

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

LW UTFTHFELTY:

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

I X VIR THAR T VT,

VX MNEREE. FHElodo K, for A, ZLTOMEMUED for 2 if AITHEKEINE T, VR NHNERELD
EATHRIZ, for ¥ if O YT F A MR TREFHE L 7ZERP» S22 L VWY AT, HlZIX XDV R b
NERELIZ2ODY R FDOEZRENS, ESDDORLERTICLET,

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

ZHUIRD 2 — | ¢ i T
46 E5E T-ABE
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>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x != y:
combs . append ((x, y))

>>> combs
[a, 3), 1, 9, @2, 3), 2, 1, (2, 4, @3, 1), (@, D]

for ¥ if XM A Da— R THUMEFRIZZR > TWE Z 2IFEH LT,

REXTAOBE (Bl FOBITRY (x, v) OBE) 1E. X 7 VCFHEISBETT,

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the wvalues 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]
(o, 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 = [' banana', ' 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, o), (1, 1, (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error s 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], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

V2 MAERGL ORI, EHELACEETOH LD R P TEET:

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

51. DXREIZOVWTHSAHL 47
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5.1.4 X LY X FORATRE

V2 PREREHDORYIDNIMERDOA LD T, 2OV XA MNERLEZES L TEET,

KD, REA4DVAL 3205645, 3x4 @ matrix IKOWTEZET

>>> matrix = [

[1, 2, 3, 4],
[5, 6, 7, 8],
[9, 10, 11, 12],

KDV A FNEKIZE, matrix DITEHEANEZET:

>>> [[row[i] for row in matrix] for i in range(4)]
(f1, 5, 91, [2, 6, 101, [3, 7, 111, [4, 8, 12]]

HIOEHI TR X 512, Ao Y X FAERELIE. Hi for DAY TFFXIOPTIHEicNET, Z2D%D, 20O
BlERD a3 — k& EffiT3:

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

>>> transposed
(ft, 5, 91, [2, 6, 101, [3, 7, 111, [4, 8, 12]]

IhEHS—ELEMTI L, XOa— ReHEMkhh 3!

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

transposed.append (transposed_row)

>>> transposed
[f1, 5, 91, [2, 6, 101, [3, 7, 11], [4, 8, 12]]

EEIITEHE RN O L D DHAABLEREZME S HFPRWTT, Z0HE zipO BBEPRBWEEEZLTINS
TLxD:

>>> list(zip(*matrix))
[(1, 5, 99, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

ZDITIZH BT ARXRY ZAT7DFEMICOVWTIE BB ZA DT VINy T BBELTLEE N,
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5.2 del X

VR PO BEREPHIRT 2R, HEIEETAIRODICA VF v 7 RABEET B HERDHD £5, ZHH del X T
o ZAUX popO) XY v FrEWV, HEZERLEFHA, del WEVAMLOLRTA RERELZD, VR 2%
HIBR 3222 dTEE T (MANER I A RACEDY A P ERAL TTo TWE LK), FIZIEMTOLSICLET:

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del al0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del al[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

1

del 3B EERDHIFRICH R £ T

[>>> del a

COXD®RTHAET a 2B T2, (HOEZ a ITRATZET) 2512720 £9, del DHIDHBIZOWTIE
FHETWD EFET,

53 27N> —T 2R

VA BMRTINNE, A YT IARZAFIA R 2o HAD X512, BZL DLEOWHELAH L b ZRTEEL
Jzo THBIE =T VR (sequence) T — 2B (typesseq B ) D _DDHITT, Python \ZF 7S DRI
HBEERDT, MDY —r AT =2 BEMENEZ DD LILEEA, BEOS—F Y 2HIHS5—0HD F
3 BT (tuple) BETT,

ZINMFZar<= TSNNSO DEPHZD 5, HIZIEUTOLSICEEET:

>>> ¢ = 12345, 54321, 'hello!'
>>> t[0]
12345
>>> ¢
(12345, 54321, 'hello!')
>>> # Tuples may be nested:
.u=t, (1, 2, 3, 4, 5)
>>> u
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:
. t[0] = 88888

(RDR=D12Hi L)

5.2. del X 49
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FDR—TH & D E)

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:

. v = ([1, 2, 3], [3, 2, 1])
>>> v
(f1, 2, 31, [3, 2, 11)

CEOrBH., ATNVORRIITEICHIEMDOVTVT, RTAVLDXAMPIELLRENZ X5k ->T0E
T, XN EELLZRLTUDMEMTHERLS THOWTITH, (X IADBKERRDO—EZ - 7 HE1E) AL
TSR ERGED DD ET, XTVOBERZERATEZLIETEEFEA, L2L. ETVIKYVRA MDD LS REH
ARERE D5 Z LI TEE T,

ZTMFV AP EPTOET, Z0TWRRZZGHE R B THHAZE T, 2713 FE T, BHD
BMOBERENOLRDZIdDHY, BRI 7V v 7 (ZOHOBRPLICHTEEZT) HIERPA VT v 7R (BB Wi
namedtuples DEFEMN) TV 7R T2 eHAZNVWTT, —J7. VA MI AIE T, HEREIL-VWTWRLHED
FT7T27 PTHY, 20 TWATL— Mo TT727E8ALET,

I 0 7213 1 HOIHED 522 X TVDHETY ., o DBREZRITI 720, MU RlHM LIS h
TVWET, ZDXTNVFZEDOAFEIMAR T THRTEE T, —DDERZFOX T IUE, HORAIZa V< ZHET 2
(H—DEZARIMTHEGZ T TIEIATITT) SETHRETEET., XLLBRVWITAE D, MRITT, fIX
BUTOXSICLET:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

X t = 12345, 54321, 'hello!' & FINDINY Y (tuple packing) DFITT, {H 12345, 54321, 'hello!"’
M—DDR TNy 7 ENET, HWOHEDAFETT:

[>>> X, §y,2=1%

COBEE. =TV RADTVINY YD (sequence unpacking) £ THMHERINZH DT, HGHIIFLETDY =7 VA
RS CENTEET, O—F YRDT7 Yy VTR, F50OENIHIEEINTOEEEH, GO -7 VR
DRI CEILZTIH2 e PEREINET, BEERORADEZIZ T VDRRy 72—V ADT YNy ¥
EHABDELDDICHER VI LICFERLTL X W,
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54 £58

Python 1213, &8& (set) ZW5 70728 HH 53, fEHEL I BEEI2ERZ LRV, HFOT
BNTWRWEREDOEED TS, Set A7 =2 M& M (union). & (intersection), 7 (difference). M#i7E
(symmetric difference) &\ o 7B LRER DR — P LTWET,

RN F 7213 set ) BABUR set ZAERT 27D T L2 e TEXT, I HESEZERT 24012
set() ZHEALRITAUILD FEA ({F TR ), BREFEOHELZIFRL T, HHFIRDE Y ¥ a v Tiam
j—%?*&%iﬁfj—o

L TFEYA ML —YaryZRLET:

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>> a = set('abracadabra')

>>> b = set('alacazam')

>>> a # unique letters in a
|a|, 'I", 'b', 'C', 'd'}
>>>a - b # letters in a but not in b
'I", 'd', 'b'}
>>>a | b # letters im a or b or both
Ial’ ICI, Irl’ Idl, Ibl’ Iml’ lzl’ lll}
>>> a &b # letters in both a and b
|a|’ 'C'}
>>>a " b # letters in a or b but not both

'r', Id', Ib’, 'm’, 'Z', lll}

DZFRE FRRIC, set NE T R— PSR TVET:

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

{Irl, |d|}

54. £8% 51
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5.5 #HZEE (dictionary)

b5 —D, HHRAES Python ICHAAENTVWET, Ut #E (dictionary) (typesmapping % Si) T3,
FEEIIMOFEEICS 7 EAHGE (associated memory)” K 7 EHARECH (associative array)” ¥\ D AR THIES
2ZeHHET, HLFHEOKTA VT v 7 AMLINTVWE Y —r Y A Bigh, #EEX £— (key) TV
Ty 7 ZMEENTVET, TOF -1 rDOEBEARGERANTLD £5, XFH BIEEZHEICF -T2 e T
TETd, XTE T Bl 2D X TINDAEEGUHERF -T2 ENTERT, HEE HI20WIE
PHEINCAEEARER A TV 2 7 bR B X TNEF—ICTEE A, VA EF—L LTS Z2IZTEERA,
ZHUE. VA MR TA RRA VT v 7 AEEDKAZITo72 D append() % extend() D X574 X Y v N2l
S8, AVTV—RATEETHI LN TELLDTT,

FERE F— (key): fE (value) DRT7TDEETH D, F—2 (HEOHT) ~BETRINI LR, EEZDL
XWVTLU x5, HAEIN (brace) DR7: {} BZEOFEZAEML $F., » ¥~ TRYISNT key: value DRT 2K
FEOR7 ORI AN Z &, HEOWIAM Y 723 key: value SBIMEXNET; ZORBHERIHAIFFICEHENE &
HEN2DLFEUCHETT,

HETOERREZ, D2HEZMO2OF—2MITEHETI I, F—2HELUHEZMOET L TT,
del T key: value D7 ZHIFRT2 2 b TEE T, I TRELATVE X —2 o THEHEZFRT 2 . LHTZ
DF—ZHEHEST LN TORHEIEIENELNTLEVES, FELRVWF—Z2fio THEZMOEZS T2
F—ITRBYET,

BEF 727 MWL list(d) 2Ff752 2, BETHOLDNTWEIETOF oKV A M 2F—2HAX
NEEFTRELET (V= FENZY X ML WS KD DIC sorted(d) Z-TLEEW), H2H—D
X —PHEBCDHZ0EIHFRZIE, in F—TV— F2HEVET,

M, BEefiofifnple L $3:

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

>>> tel['guido'] = 4127

>>> tel

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

4098

>>> del tell['sape'l

>>> tel['irv'] = 4127

>>> tel

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

52 B5E FT-2BE
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dict() YA P77 RIE, F—LHORTDEX IV 2ELY A M1 oiEERZERL

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

BT, HENUERREZM > T, EEOF —LHORT 2 HHERZENE T

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

¥ —MELSCTFINDGE, -7 — Voo TERT 2 TMPHEMELEDH D £3:

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

56 L—TDTFo=vy

HEEICN L TA—T 2T items() XY v F&EMS &, F—t ZRUTHICT 2 EZ RIRHTHD K %9,

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

gallahad the pure
robin the brave

=T Y RITbENV—T 2T, enumerate() B RS &, BEDA VT v 7 R BREEFNCED BT
ZYMTEET,

>>> for i, v in enumerate(['tic', 'tac', 'toe'l):

print(i, v)

0 tic
1 tac
2 toe

ZoFEREBZERMUEDOY — 7 U 2B EERICL— 7T 572012, B zip) 2# o TRERZ VAT S Z
EDTEET,

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for q, a in zip(questions, answers):
print('What is your {0}? It is {1}.'.format(q, a))

What is your name? It is lancelot.
(KDR=D12Hi)

56. IL—TFDTI/=vy 53
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(AIDR=I 5 DREE)
What is your quest? It is the holy grail.

What is your favorite color? It is blue.

= Y RABWHENIE S TL—FF3100F. TV —4 Y RO ZEHTNHEE L. KNTHEE reversed()
PRECHLE T,

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

= W o N © -

SRRV —FINEIEFTAL— 7T 31213, sorted() BMEEHVE T, ZOBEEIIITOEY] 2 ZEEE T,
YV — FEADF I 2R L F T,

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

pear

Py set() BHS v, EEERIBREINET, ¥—F7 VR set() BHio/= LT, sorted() E#S
L WVWHHASDENIZ. EEIEIINTWE S —F VAT, A—EBHIC 1 EOAL—FT7 7L 2AT3EHN
RITETT,

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

CEEEN—TATYV R ZEBELLVHERICEONSETL & 55, RODIZHLWI XM 2EoTLEIIES
DEDBHETREERIED, $EHDET
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>>> import math
>>> raw_data = [566.2, 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
[66.2, 51.7, 55.3, 52.5, 47.8]

5.7 ZEIcoOWTHSHL

while % if T o 725 (condition) 1Z1&. EOLEFZ T TR, MOEEFHHS L TEX T,

H##EET in BXC not in 3. HBMEAD 22> FF—OHICTHET 20 (EREFELEVD) L5 2T
HTZAY A=Y v FFZMTT, HET is BLY is not &, —0DF 7V =7 FHEBICRAL A7V 22 b
THHIPEIDERANET, 2 TOUBEEFIZIRUCEBREMNZR->TED., & ICHEHEEF X D HERWELIE
firibFET,

HBUIEAE S B2 2 e TEX T, flRIE a < b==cld . ad b ID/PhEL Db & cHFELLDRE S
ZTAMLET,

T—NVEE T and R or THEGEAZHAGDOE L Z 2B TEE T, £ LT, HBEHE (205107 —1
R) OHROBEEE not TENET, INOLOHEEFIIL T, HBHEET X D IRWELIEMICR>TWET, A
and not B or C & (A and (not B)) or C HDEEMIC/R 2 X HI1T. T—NHEFDOH T, not ODELIEL D K
b, or PERBEL R TVET, dBAA, NIEFNZHZIXLAOMAEDOEEZRITE X T,

T—NVEET and & or &, WhW 3 584 (short-circuit) HET T, Zh5HDHBETOFEIIE, SEANLIE
RS A, RERAHEE L7z Caliliz Ik £ 97 BIZIX, A & CI3ZET B AMBD L . A and B and C IR
CZiHiiL FEA, —RIC, FAEEEFORDEZ 77— METIEZR S TRVZMEE LTHWS & HIZRERICFE
flix /=51 8uciz b £9,

e fthd 77— N K OFERZZRBITRAT 22 HTEE T, HIZIE

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

'Trondheim'

Python TiZ, C 2138k b, ROFTORAR A vFHET = 2HH L THRINIT S BDENH D Z LI
BLTLEEY, ZHUCED, == BRI TV ZAI=2ANLTLES 2 nWS, CFarsaTRET
2— s o ADMEEERTE T,
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58 =T AL EDMDEDLEE

LT, > Y24 7Yx27 M3, ALy —ry28ofiotr 7y =27 v e B TE 3, BRI FENA
(lexicographical) IEF WO E T, 3. BAID _ODEFELHE L, ZOENEFEL  LIFHUIZ DR H T
BAERPIRE D £ 5, FLTIIROZDDEREHI L, MBS —F7 Y AOBHRENPRE 2 Tl £ 3, HERL
X523 00EENPCTNOR LY =7 Y RABTHNUEL, 2O —7 ¥ ABTORFELEZ HIFIIITWE
T ZOoDY =7 YADETORBOEBRERIE L BRNUE, —Fr Y RFFE LW ARIhET, FADY —
TYADS D —H DRI DT WS = Y ARBIE FOHDS =T YADNI WS =T YR AIRE
NFE T, XN T BEENRIEF ST ICE, HxDOLFI 22 ASCIL EFZAVWE T, LIFi. RtRoF
T2 VoY= Y ABTORKRZITo A2 RLET:

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

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

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

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

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

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

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

EBSROA T2 FRLE <> THETZZ2d, ZASDF TV 27 MAEYIRIEX Y v REREEL T
WD THIUTTFENE T, Hl2iR, BERZBERFE OB T, 208 X > TR TThbh 3, flx
.0 2 0.0 FEMTT, —4. BURKKRIEFRSZWESEIE. 4 X —7 1) X—IX TypeError flst 2 REXE
%9,

Bx
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Python 4 &2 7)) XT38, BUOREITZ L, ZhFEFTILTo TELER (BBPEH) 3AbOTVED,
TIhS, IDRVWIRIILEZEEXLVEDL, TFAMNLT 4 X 2o TA VXTIV RXRADANZHELTE
. HMEEORDDICTZ 7 A VB ANTHE > TENEEE 2 X WTL x5, ZOEEER RTUT b (seript) OFE
REBVET, Tl I aDRELRBICON, XVTFUVREIT 272D, A7V T RENLOPDT 741
WHEILL 20 LERA, T2 WOrD T Bl 7 ATENWTEERZBERICOWT, ZOEREQ
=322k Barn7ars sTHENEZWEEI 2D LAZHEA,

IOV ZEREY K= M T 5729012, Python TIEERE 7 7 A MIZENTEBE, X7V T oS &7
RDOMNGhEA VARV A LTHES FERHDET, TD7 7 A0% EPa—IL (module) LM ET, TV 2a—iL
W2HZERF. MDEY 2 =% main €Y 2 =)L (EITO My FLNLPREHE-RFTT7 7 LATEZEHDE
FDZRIELET) I import (MDIAAR) $HZLHTEET,

EY 2 —/UE Python DERBPXDBA 277 74V TF, 7 7 A NVREEY 2 —VAREREE .py HDO0kdoD
WKHEDET, TEY2—LOH TR, (XFHND) T a—AH%E 7B — VAR __name__ THETEE T, flx
3. BRUEADDTFRA LT 4 2 %2fioT, BEDT 4 L7 FVILITONED 7 7 4L fibo.py ZERL T
AEL XD

# Fibonacci numbers module

def fib(n): # write Fibonacct sertes up to n
a, b =0, 1
while a < n:
print(a, end=' ')
a, b = b, atb

print ()

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

while a < n:
result.append(a)
a, b = b, atb

return result
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I Python 4 Y27V RIZAD, EY2a—LEDTFDa~<>Y KT import LEL & 5:

[>>> import fibo

ZOBMETIE, fibo TERSINEMDO AT EEIED namespace (FEMIE Python DA —F L &HEIZERM
EBRLTLEIWV)ICEBMT 22 3H D THA, HIZEY 2 — L% fibo I 2 ARIZEMIEML 3, B
WEEY 2 - VG EH-oTT7 7 ALET:

>>> fibo.fib(1000)

0112358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2(100)

[0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo.__name__

'fibo'

B zEA#S D6, n—ANVRBAENICRATE LT

>>> fib = fibo.fib
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

6.1 E2a—JLICOVWTHII L

EYV 2. EEERICNA CEILEANSE ZEDTEET, CALDFEITUIEY 2 — A E2FHHLT 272
DDOBDTT, ZTALDETE. A VEBE—IFXDOHFT B Y 2 —NLERRODP o728 P IFETEINE
To N (TAAADBRZY TP LTEITEINZGEDEITINET, )

BERDEY 2—NVE BHOTD T 74 RX— M RAHIZERZH > TWT, EY2a— L TERIN TV DT —
TNETB—rOVBRAFEME LTHEVWEST, Led>T, BV a—LOfEHIZ, 2—F 07 a— L ZHEH
RINRE D Z 2 02T T, 70— U BREREEY 2 — LV THES LD TEET, —/H. BFDMT-T
WAREEE B A LHRL TOWIUE, Y 2 —VHNOBEKESIRT 20 L [F UKL nodname . itemname T, £
Ta— DT NVERZ NS EHTEET,

EV 2= MIMDEY 2 — %A VY R—=PFTEET, import XIFEV 2 —)L (XIHWIKFEXIERZ VTS ITD) O
FHHICEEETH, ZNREETHo THETEDIDEFEA, A VK- P EINZED 24X, ED2—1D
by L (B 72090 IZEWTHIUL, BV 2 — 1D — LR ARTERICEINE T,

import XIZiX. HBEY 2 — NV HNDOEH[%. import ZETLTWEEY 2 —LOAFTZEMAICEER D At &
WO RN H D 9, FIZE:

*1ogpgey BEUERDS P FET X3 O T, BV 2a— ALV OBBERPETT 2 2. BERGIEEY 2 -1 Fa— Uit
Zef I IEIIX A EF
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>>> from fibo import fib, fib2
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

ZOMEIX, import DR K ZEY 2 — A HE 0 —HVERARIZEBACED ANS Z2iddh FHA (EoT
LofITiE, fibo IZERINFEEA),

EY 2V TERINTVAELHETE 2T import $22 WS ERBHH F5:

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

COHEEXHTRE 7YX =227 () THEZIDOERVTINTOAREA Y KR—bLET, FAL DEHE T,
Python 7”029~ — 3 OEFEEHEHENEL A, RHOARIDA ¥ & —T ) Z—ICiAhFEh, EREADAHI
EEEZLTLES RSN H 20 5TT,

—RINE, B 2Ry T =I5 * & import TR WVWIHIRD FIZIIERTEEHA, 2WLWIHIDIE, &
DEEEITS L LIELIEBAFEHICZ LWVnwa— RIZR3N6 TS, LirL, MiitysarTxr—&A4 TORBEZES
FT72DIHE S DD WTL £ 5,

Y 2 —VEZDRIZ as BV TWEEIE, as DRADGHIZERE, A VR—FENEI 2 — Lo EML
%9,

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

CAUFEERNCIE import fibo X RILHETEY 2 — A% A4 Y E—FLTWT, BE—DENIA VE—FLEE
a2 £ib L WVWIHILRTTIMDIRZ 2 X5 ICR>TVWBE LT,

ZDA4 VE—PFFEEZ from BTV TWTHFZ. RIUENESNET:

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

AR FETHEREOHBHT, FEV2—-LE@EAYX—FVEXD 1ty a>rIZeiZ 1 BT import X
NEFT, oT. EVa2—AZBIELEHEICE A Y2 -7V X 2HEHILELRINERD FEA - B
L, ZOBTFELLTTAMLIEVESY 2= 1 275 5E &, Bl Z1E import importlib;
importlib.reload(modulename) @ & 512 importlib.reload() Z{H > T =&\,
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6.1.1 E2a—-IILZRXRIVTFELTRITTS

Python €Y 22— %

[python fibo.py <arguments>

E{TT B2, __name__ I __main__ ARTEEIN TV R EEROVT import L7z ZELEIICEY 2 —1LH
DaA— FPFTENET, DEDEY 2 —-LOKREIT:

if __name__ == "__main__":

import sys
fib(int(sys.argv[1]))

ZDa—FEBMTZIET, TDT7 74V import TEZEY 2 —NLTHBERRHCZAZY P2 LTHHEZ
L5XEOIZRDET, BRERSEY 2 —D "main” 7 7 AL LTEBIXN/IZ X750, a~v Y R4 V2R
30— RPE[FTEINEZNHTT:

$ python fibo.py 50
01123581321 34

EY 2= import SNHEF. TDa— FIEFETINEFRA:

>>> import fibo
>>>

COFKIFEY 2 =ML LIPS VX =T 2 —RZRMELTD TRAMDLDIZ (R VTP EEI 2 —)L
YLTEHLT R P24 — F2FEFLT) HbhEd,

6.1.2 EZa—ILRER/NR

spam EWVWIHHDET 2 — N EZA VR FTHLE, A VX —-TVXIETZOEAOHAAAEY 2 — LT
LET, EVa—1HD—EIX sys.builtin_module_names IZHH FF, AOH» SR> 851X, spam. py
EWOHFDT 7 4 V% sys.path CHBT 417 VDY R M2SLELE T, sys.path [FLUT OGFTICHIH
ftehxd:

o AMENZRIZ VT MDBHZT 4L 7MY (HEIWET 7 ANDPRESNRZP o EZ ALV Y M T4 LY
FV)e

o PYTHONPATH (74 L7 bUZDY R b, ¥z LEHD PATH & [A LK),

o AVAM—NFKIEFLT 740 (BBIE LT site-packages 74 L7 MV =D& F4, site E
Pa-MZkoTLEENG),

A sys-path-init 2B L TL 2 &,
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FHR: SURVO IV VIR RE— TR I 7 AN AT ALETIE ANINEZRAZ)V T YOHBZF4 L7 Y
By RV w72 ) oY sRRIGEHEEINE T, W2 VRV v 2V 2 %2E&L T4 L2 PUIXE
T2 — R IEN ThEtA,.

Wt & 7. Python 7’1075 413 sys.path ZEIET 2D TEET, A7V T I 74 V2ELT 4 L
7 DU DRRARADIHH, FET A T VAR KD BHNTEMENE T, DT, F477VDF4 L7 bIICH
577A0EDd ZOT 4L MVIZHEECHAFMDAZ V) FIDBEHLELTA Y R— b SNET, 2k, 51
FA4 77V EENL TEEMATVSDTHRVRD IIHEENDOD 2 TY, XDFLWERIE FEED 21—l 25
RLTIZE W,

6.1.3 ” a2 /XTIJL” iz Python 771

EY 2L DiAAAEEERILT 2720, Python &3 Y % VFEADEKEEY 2 —L% __pycache__ T 4L 7 b
Y @ module.version.pyc 77 ANLELTHFyrvTalfd, TITversion iFa ¥ A LENZT7 741D
Tx—<v b ERTHDT, —HKNIZIE Python DNN— a Y EBESTF, #ilzxiE. CPython ®VY VY —2 3.3 D,
a4 NVEAD spam.py l& __pycache__/spam.cpython-33.pyc £ L THF ¥ v 2 ZNBTL & D, ZDf
£DEBIZE D, Python DEZZEHDV Y —RN=Ta>Day XL VNFEAEY 2 —ADPHETEE T,

Python 13V —ZAOETEHFEZ 2 Y A VFEADDBDLHEE L, 2V A IEAD S DHBEH TR R DEFI >R
ANDBRBEZ R TORWSAEHERLET, CNEE2CHIBITUEINE T, = aV M LBEAEY 2—L
377y b7+ —LIEKTERD, T—FT 7 F v DRERLZIRATABMTRA—DIA4 77V %HEHETZ22 3T
XFET,

Python i3 2 DDHEXF v v 2 DF 2 v 7 2ITVEEA, D& ax Yy F 74 YR HEHREY 2 — 25
HIAENTHAET, BIZHIAY M LEN, MR2REFETL2ILEDHD FEA, 20D V=R - EJ2—10D
BROWEHET, Fv v aDRETVERA, Y—RADRW (AY A NVBEADLDDAD) BfizHKRK—bT 3
Wik, IV SRANBEAEY 2a—MEY =R - T4 L7 MRS TEREST, V=R T4L 7 MY —R %
Ja—BHoTIEVWITEEA,

T R 8— MAT D Tips:

o AVNRANBEAEY 2= VDY A X%/NELFT570DI1Z, Python 2= FIZ -0 £k -00 X1 v F %
S5 TEFT, -0 AL v Fikassert A7 — b XY MEREL, -00 A4 v FI& assert A7 — b X
Ybhe  doc  XFHEBRELET, WOorDTRITIAZINOLDREINZDDIKFLTVS
AHEMED D 27280, EAWME L TWE02HEBLTWE L BB TIhoD AT a v EFISRET

T, VL SNEY 2= opt- X7 EFDL, BED IV SANFEAEY 2=V K DI A XpVNE
KD FET, FBEROV Y — R TIRERE(LOMENZED LARMENDH D 7,

o .pyc 77 A4NR .pyo 77 ANDHHANINIZE LTS, F0r I 403 .py 7 7 A SHAL N
CEIDMSERICEEST 2D TEDHD F A, .pyc 7 7 AL TEBLENE DX, FLAARIZLD S
REfE 721 T 55
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o compileall £V a2a—L%2HoTT 4L 27 PUADRTDEY 2 =L LT pyc 77 A NVEED Z LD
TEET,

o ZOMIIZETAEME, HED VO —F v — F2EDHT, PEP 3147 IR T E T,

6.2 EEEZa—Il

Python (3fE#EE S 2 —L 54 TV EFRMLTWT, BlD Python 94 77V V7 7L Y22 W0WS R¥aXy
FCRFLTOVETS, BODPDEY 2 —MIFEDATWIET 7 LA LBNS DD, MR, AT LI—LRY
OS DIRERFIFHT 272012, A Y R—=TFT VX —NHMICENL L YENTVET, ZIVoETa—lty M
F77 9 b7 — DIKEFELIBENA TS a o TF, HIRIE, winreg EY 2 —id Windows & A7 ATD A
BHEEATVET, 1 DFHIMHETZ2EY 22—k LT, sys Y 2—id, £2TD Python £ ¥ & =7V X -
EL A YENTVET, sys.psl & sys.ps2 EWVWSEHE—RT0 > Tt X707 MIRRT 5 FH
BPEHELTVWET:

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

>>> sys.ps2

' 1

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

c>

INSDZODERIF. A VR TVEXPMFEE—FICH DL ERTERINTVET,

ZH sys.path EXFHDPHRBVAIT, A VX TVEPES 2a— NV EBERT I ZDORAZRELET,
sys.path IXERBEZH PYTHONPATH 2> 515727 7 4 /L b 2R 12, PYTHONPATH A3 0E X AL T WA TUIMH AIA A
DT 7 4N MECRESNE T, HENRY X MMETEE T2 2N TEXT:

>>> import sys
>>> sys.path.append('/ufs/guido/1lib/python')

6.3 dir() BaZk

FIAABIRL dirO &, H2EY 2 — AR EARBRKATZERL TV D 0HND7DIfEDNET, dir() &Y — T
SNFHNDOV A PR L ET:

>>> import fibo, sys
>>> dir(fibo)
['__name__', 'fib', 'fib2']
(RDR=I1ZHE<)
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(AIDR=I 5 DREE)

>>> dir(sys)

['__breakpointhook__', '__displayhook__', '__doc__', '__excepthook__',

' __interactivehook__', '__loader__', '__name__', '__package__', '__spec__',
' _stderr__', '__stdin__', '__stdout__', '__unraisablehook__',

' _clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',

'addaudithook',

'base_prefix',

'_getframe', '_git', '_home', '_xoptions', 'abiflags',

'api_version', 'argv', 'audit', 'base_exec_prefix',

'breakpointhook’,
'callstats',

'builtin_module_names', 'byteorder', 'call_tracing',

'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',

'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',

'float_repr_style',
'getallocatedblocks',

'get_asyncgen_hooks', 'get_coroutine_origin_tracking depth',

'getdefaultencoding', 'getdlopenflags',

'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',

'getrecursionlimit', 'getrefcount',6 'getsizeof', 'getswitchinterval',

'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'last_value',

'path_hooks"',

'is_finalizing', 'last_traceback', 'last_type',

'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',

'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']

I 72F AR, dir O ZBAEERL TV HETZYIZEL £

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

>>> import fibo

>>> fib = fibo.fib

>>> dir()

['__builtins__', '__name__', 'a', 'fib', 'fibo', 'sys']

=
=
VSN

ERL BV a—, B 2o, IRTOMEOHKFHIZ Y A T3 I IKERELTLIEEL

o

dir ) X, FHIAADBEBSEROLENIV A M LER A, TNLDHAFINLRE Y R MNBRBRER S, Y 2 —
JL builtins TERIN TV T

>>> import builtins
>>> dir(builtins)

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',

'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',

'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',

'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',

(RDR=21HiL)
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(AIDR=I 5 DREE)
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIlteration', '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',6 'exec', 'exit',
'filter', 'float', 'format', 'frozemnset', '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',6 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',

Izipl]

6.4 N\yio—

Ry r—3 (package) 1&. Python €Y 2 —VAFIZE/M%Z 7 Ry MIEEY 2 — 8 2o THEELT 2 FE
TF, FIZE, BV 2= A ABIE A LWVWIRNY T —VDYTEY2a— VB EZRLET, BrHY, EVa—
NEFATZE. MADES 2 —LDEENRHENDZ T —NVERLIZONWTORLEL THHFL L5120
CRILEIIE, Fy MIZEEYa2a— A% E2FHAT S 2, NumPy % Pillow D X3 IWCHEHHME S 2 — A5k 5%y
r—=IDEEZEN, AVDEY 2 —LZIZOWTHE LR THHEL L5k T,

FH 7 7 ARG T — R 2~ RIS DDEY a—ADaLryay (" Ry r—I7") ZF&FLEVEREL
FLxo. BH7 7 ANMKIEZL DR ZEADD 2 (BEIIIRT. HlZIE .vav, .aiff, .au & ¥ TRk
NET) OT, WARI AR T 7 ANVERZHAEZHR T 28T 22 ML D AV TF U ALED TS
WERDZ0H LNERA. F/o. BET — XN LU TET LWL RIBO®RE (I >0 7. =a—oE/l,
4374 FEROEH. NIRRT VANROERRY) 25206 LNERA, 2D, T5 LiBEx
FITTE2EY 2N ZRTLARCESZLRARSETL xS, BUITIC (BENZRZ 7 ANV AT ATRE LK) Ry
=Y DMERERLET:

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

wavread.py
wavwrite.py
(KDR— 1K)
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FDR—TH & D E)
aiffread.py

aiffwrite.py

auread.py

auwrite.py

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

reverse.py

filters/ Subpackage for filters
__init__.py
equalizer.py
vocoder.py

karaoke.py

Ry r—I% import T 5, Python I sys.path EOT 4 L7 PUZBREKRLT, by TLRALDAAy T =T D
A2 7T 47 P ERLE T,

T77ANVEELT 4L 7 MY %Ry =2 LT Python Zifb¥ 312, 774V __init__.py DRETT
(& D EEIRBERE namespace package ZEIHERIRL ) TAIWCE D, string DX IR I HIHHTDOT 4 L
ZEVIZED BV 2 URRAZRDBRDITTHONZIELWEY 2 —ADERETREBSNTLES DR
DTT, OBEHELT — AT __init__.py QX DET 7 A L THOWERAD, __init__.py TE Sy I —
Db —- FRET LD, B __all__  ZAREHFRELTHILFEVER A

Ry —=ID2—HE HErDOEI 2—L% v r =I5 import T2 ZEHNTEET, FHlziE:

[import sound.effects.echo J

ZOEEIZY TEY 2 —)L sound.effects.echo # U —FL %9, ZDEY 2 —i. LUTD XS ITmERLH
THRELARTNERD TR A,

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

P 7EI 2—% import T5H5—DODHEEXRLET:

[from sound.effects import echo ]

IHBYTEYa—Lecho ZO—FL, NvFr—IZ L TCHRAMEEICLET, BOTIH3HEXET:

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

EHRDHBI—DODNYV T —y a3y LT, DERBEESERHZER import $2HENHD F75:
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[from sound.effects.echo import echofilter ]

F/, INDBY TEI 22—l echo R — FLETH, echofilter() BIEZEEFHMEEICL 3

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

from package import item Z{H S 5A. item %y 7 — package DV TEY 2 —)b (F7FY T8y r—
V) THDPFEVERAL. BRI 7 A, BHBD X 572, package TERZIN TV BHIOELEITHrEDLRVI L
WWHEELTL XN, import UEF T, item 3w F —IHNTERINTWVEDE I DIANET, ERINL TV
RIAUE, item FEY 2 - VA THEEREL T, EVa2a—LZ2a—RFLELSHRAAET, HLEYV 212
O 5 RFUE, ImportError 2AEHEINE T,

KHHZ, import item.subitem.subsubitem D &5 R E Mo 725G, RIARD subsubitem %k FEERIX
Ry r—=ITRINIRZD FHA BREDBERIIED 2 ARy r—J I TEEITN, —DOHIOBERTERIN
TWVE 27 7 APBBPERITIITELE A

6.4.1 Ny 7r—oH5 * Z import %

ZHTIE. Z—¥7 from sound.effects import * X FHFEWiH, EIHRZDTL & 55?7 HEMIE, 5
DOTHETT 7 A NS AT LDBHARLN, ZDONR T =W EART TEY 2 —ADHLhE#HRET, &£T%
import $%. YWOMEHZELZETL &5, ZNRIEEVRHELE22>TLES LDV ETL, H2HT
EY2—/V% import $5Z 8T, ZDEY 2 —ADHIRIVIC import Shiz e FDAFEEL THRLVEITEH
ZTLESI LD LOERA,

ME—DIRIRIZ, 8y F— T DIEEII Ry =Y ORG|IZIRIICIRBEEE 2 W05 HDTY, import XD S
FNE, vy =0 __init__.py 32— FIZ __all__ EWVWOHAFTO VU R FERSINTOWHUR, from package
import * 23PN 7z & XIZ import TNREED 2 —LFHDY AP LTHES, EWVWSIHDTT, v r—JDH
N=TayPRY) ) —RAEN2 LY R M 2RIOIRBICERT 2D Sy r—YOFEDOHEELZD XTI, H
DDy T =I5 * % import T2 EWVWIFVWHEREZLNRVWIZLIX, Sy =Y DIEFZZOEWAZY
A=PLABEVWZZIZLTHDPFEVERA, BlZIE. 7 74l sound/effects/__init__.py IKI&. KD XS 7%
a—RFZANTH IV d LLERA:

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

)

CNMEKT 2 DIX, from sound.effects import * ¥ 523 &, ZHIDEN -7z 3 DDV TEY 2 — AN
sound.effects Xy 7 —I 25 import N5, EWVWH LTI,

FEAZLT, P77V 23—V RAFTRENZ ZLHD 5, Hle LT, reverse B%% sound/
effects/__init__.py Q8T &, from sound.effects import * Tl¥ echo & surround D2 ¥ 7EY 2 —
V72V import 2N F F, reverse ¥ 7 EY 2 — UK import SNFHA . THEE— I NVITTERE I NI reverse
B ClRE D T:
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_all = [
"echo", # refers to the 'echo.py' file
"surround", # refers to the 'surround.py' file

"reverse", # 11! refers to the 'reverse' function now !!!

def reverse(msg: str): # <-- this name shadows the 'reverse.py' submodule

return msgl[::-1] # in the case of a 'from sound.effects tmport *'

HLD __all__ BEFEINTVRITIIE, FITX from sound.effects import * (&, »$v 7 — sound.
effects DETOV T EY 2 — VR BREOHAFIZER O import LEEBA . ZOXIHIZ FEIC X - TEH)
M{ta—F __init__.py ZHEITLTC) »Sv 7 —2 sound.effects A% import TN/ WH Z e RHERL. ZD
Ry F =V TEEINTVWELHETEET import 32751 T3, import XN 2H4A1I2IE, __init__.py TEH
SNAET (2. BRI = RFEINLY TEY 2—0L) BEENE T, v r—YOHFTEI 21—V T, LHEiD
import X THRMICHE — FEINBdDHEAE T, UTOa—-FE2EZ T LI W

import sound.effects.echo
import sound.effects.surround

from sound.effects import *

L DBITIE. echo ¥ surround £ 2 — )V HBBEDHRIZEMIC import NET, ZNSDEY 22—/l from.
..import XHEITEN/ZFEIZ sound.effects NTERIN TV EI0HTT, (ZOEME __all__ EERIHh
TWVWR e XICHBEET, )

FEDEY 2 —/L T3 import * Zffio7z& ZZ, KFED KK — VIt - 7 A4HT D A% KRB (export) 35 X512
WEFENTWEVETY, ZATHRR DV EFOa—-FTERVWIETIERVWEERET,

from package import specific_submodule %#ffio TH MBIV I LICEEL T Ea3 V! HEZ D
FELEIX, import 217D EY 2 —ADMD Ny = R UARTIZ ROV 7TEY 2 — A2 b IR 50w
e ERO TR SN2 AT,

6.4.2 Ny Tr—SREBR

Ny —=IH (FBRDFID sound Xy r—IDEIIZ) 78y r—YoEFE HHEElIh TV 54, it
Xt import Z o THBARICH 2 v r—I 2SR TEE S, HlZIX. €Y 22—/ sound.filters.vocoder
T sound.effects /Xy 7 —I®D echo £ 2 — LD ELIGE, from sound.effects import echo X
£9,

F 72, B/RMIZAEX import % from module import name DD import X CHHTE £, Z DRI
XY import Tld, FEHHD Ky b THEBIUE Ay 7 —IZIBE L £, surround £ 2 —LOHITIE, LT
DI TEET:
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from . import echo
from .. import formats

from ..filters import equalizer

X import IFREDEY 2 —LEZER—ARXTEIERXFERLTLAEI WV, X4 VYEY 12— LDELHNIIEIC
"__main__" BRDT, Python 77V r—>a DAL VEZ 22— LTHAINZ ZLZERKILTWSE
P 2 — VT import 2RI S 2 NETT,

6.4.3 EHFTs LI NIRDINY =

Ry =21k 5 —oFlkEE LT __path__ 2B R—-FLTWE T, ZOEHEIE. v Fr—2D __init__
py HOa— FHREFTEN2 LD SN, __init__.py DIDLENTWVWET A L7 MPIEZD A7V A MK
EOWbENE T, COERILFE T2 2N TEET, EEELMRZ ., UBRZD Ry F—JICA->TWVWEE
V2P IRy r—IDORRICHELE T,

COMEREIXIFE AYDEIIEIR SR VD TTN, Ny —INEETBEY 2 —AHE2IERT =015 28
MTEET,

1D
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ABheh

a7 7 ADHNHERIZWL O0BELRD D T, T—XEAEPITD I THHITS 22 dHIUI, Rk
7D T7ANCELZI DD ET, ZOETIE. 29 LEEO»OHTDHECOVWTEELET,

7.1 HH%ZERYI<T+r—Iv +T3

INETIZ, R HNT 2 20K XX (expression statement) & print () BARMHTEE Lz, (BE=1X
T7ANA T 27 FD urite() XYV v REMHS HFETT, EEHNTERT 7 7 4 LIE sys.stdout THSET
XET, FHEIATIVY 7LV RAEBIRLUTLIZE WY, )

HzZeH{H XY ) CEZ RO ED D, 74—y bEHIELEZVWEES 213X HBZETL D,
Hh%E7xr—<vy bTB3HFEEINL20HD T,

o« 7A—= v MEANFHITIIL 25 IE HESIHFC=HOME I AFORNC £ HD5WVIEF 21T
TXXFHNRBD ET . ZOXTFHORAITIE, X7 { &35 } OMIC Python DXMET, 2O o%
BV 7 I NMENSIRTE LT,

>>> year = 2016

>>> event = 'Referendum'

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

o XFHID str.format() XV v P&, 5P LFMELBL2D T, 2ITH { & } 2o TEBRAT
GO ZMT T, MiAVT +—<y POFEREHEE TN, 74 —< v P TNINROERE L Z 54
BEHHHET,

>>> 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%'
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o BRRIT. XFHNDR T 4 ZBIERREEHRER V., 2TOXFHIZHATLHEL, Bvw@Ebor 47y bz
ERT & £F, XFHAUTE, XFHORIRRZ R L THRE S e 7 AEICHI 2 2 DR 38 F 217 5
XYy RPWLO0H D %9,

oMM TH2HEZMNTNE, TNy FTHINTERE TIER TR LIV E ZiE, repr () BB str()
BT EARMED XFINT T E ST,

str() BIEIIMED NHICHED 2 RBZIRTDHDH DT, repr() B A ¥ X =TV XIZFHD 2 (H 2 WIEFEHE
E 7 BHE DN A3 S SyntaxError 127223 K5 7R) RBZET-0DH DT, AT DITHE L 7%
EORBERZZR VWA TI 27 MZBOLWTIE, str) & repr() FIUMEEZRL ET, B, VR MPOHER
RHO LT 5T —XMER Y. ZLDENED SO L THRICRBREZELET, —77, XTI, 2 005
RBERBEFR o TVET,

WL DDBITS:

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

string €Y 2 —/L D Template 7 7 A b, XFHFTOMEZEIRT 2RO SEZRELTVET, $x DX 54
TV —=ARNE =%, ZOEFEHECHL2MELEESBMIITL, X7 +r—<y MG TH RV
T3,
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711 74—y FEAXFHUTII
74 =< MEAXFV T IV (L LT fstring £ MR ET) TlE, XFHNOHEIC £ » F 243, L%
{expression} ¥ #H < Z & T, Python OXDEE XFFHNDOHFIZATLAD F T,

F7 a7 —<y MEETEROEAIMIONET, CO7xr—<7y MEETRX Lo THD 7 x—< v
FHRERIEICE 2T, XROFITE. HEET 2/ EEMUT 3HICAOTI7+—~<y FLTWET:

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

i DRAICEEEDITRE, ZFDT7 4 — LV RORNDOIFIBEIEETEE T, Z DOMEEEIXHEZ R X 5 DI{EF
T3,

>>> 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

OEMTIX, 74—~y NTERNMELZ LT 2D ET, "1a' iTascii() &, "!'s' X str() %, "I’
¥ repr() ZHALES:

>>> animals = 'eels'

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

>>> print(f'My hovercraft is full of {animals/7}.')

My hovercraft is full of 'eels'.

=fEEFZEHMT 2 e XZBEAL T, X 4 a—nid. XERHliL72FHIRE, o TRRENTT,

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

= {EE T DFMIT DOV T self-documenting expressions #ZH L TL 72 & W, 74 —< v MZOWTOEREIE
formatspec DV 77 LV AH A FEZBRLTLEZ W,
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7.1.2 XF5 D format() XV v R

str.format() XY v ROERERWLFENFIIRD LS b DTT:

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

M ZOHOXF (ZN2 74—~y b7 4 =L FEFEET) I str.format() XV v NIt T
Yrr MIBHENE T, FENOPFDOEFIE str.format() XY v FIREINLI TV 27 PDOEEZRTDIZ
R ET,

>>> print(' {0} and {1}'.format('spam', 'eggs'))
spam and eggs
>>> print('{1} and {0}'.format('spam', 'eggs'))

eggs and spam

str.format() XY v FIZFx—V — FEBDPEINZGE, ZOHEEZF—V— FEIHOAFIICE > TEREA
£7,

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

This spam is absolutely horrible.

EFG IR e ¥ —7 — P51 EHAGDETHES e dTEET:

>>> print('The story of {0}, {1}, and {other}.'.format('Bill', 'Manfred',
C other="'Georg'))
The story of Bill, Manfred, and Georg.

BLBRWERTINNH D, 20208 L7 B0 EIE, ZRHZESIOMETII R S EROHARTTBRT
BLEWVTL &S, ZhUE, HEZTEEL T, AN [ 2> THEDX—2SHT 2 Z L TARETT,

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 8637678}
>>> print('Jack: {0[Jack]:d}; Sjoerd: {0[Sjoerd]:d}; '

.. 'Dcab: {0/[Dcab]:d}'.format(table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

TEE table & xx GLiEZ o TXF—U— Nyl LTHEITHIESDD £3,

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

ETOa—ANBERDA - 15EE 2B THARALERK vars O LilAEDE S LRITENTT,

Ble LT, Toa—FMTREZONLBHREZD 2R 3/RNEBA LA AN ZERL $T:
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>>> for x in range(1l, 11):

9

0 ~N O U W N -

9
16
25
36
49
64
81

10 100

print (' '.format(x, x*x, X*X*X))

27
64
125
216
343
512
729
1000

str.format () 12 & 3 XFHEXREDTLLMHIL, formatstrings ZS L TLZE W,

713 XFINDFERTD I #—< v k

KiZ 2k 3RDMEISBBFAILRETERTTI 4+ —<y PLEDBDTT:

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

9

0 ~N O O W N -

9
16
25
36
49
64
81

10 100

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

8
27
64
125
216
343
512
729
1000

(BH T LDOBDRR—ZA—l5731% print ) OEHETEMEINTVE Z LITFEREL TLZE W, print () 1EHIC
I BN £7, )

XFHNA T 27 FD str.rjust() XV v Fid, HEEINLBD 7 4 =L R FHNDBEZFETAS X SITKE
HNCZEHZBMLUET, FAFEDOXY v K2 LT, str.ljust() & str.center() 23HHEFT, ZNHDXY v
FIEMI N 21T DI TEZRL REHLOXTFINZRLET, ANXFIBNETELHE. X529
HOLZIEIIFET. HEZOEFERLET, ZOMRDEDIIHTLDLA 7Y FBREEERICR L0 LILE
BAN, BOEPIRODICHEZHINZ IDIEFELTT, (RHRYDFEDEZTVLVDRE, BETDOH T LI
x.ljust(@ [:n] DEISWCAFTAARLZMAB IS TEET, )

7.1.
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HH—DODXY v R, str.zfillO &, BUEXFHNOEMEZ X aiEd L ET, ZOXY v FIXIELADREZIE
LSV ET:

>>> '12'.2fil11(5)

'00012'

>>> '-3.14"'.zfi11(7)
'-003.14"

>>> '3.14159265359"' .z£fil1(5)
'3.14159265359"

7.1.4 AVWXFINEARES E

% HET (BR) 3XFINOT7 +—<v PTHMHRAE T, 'string' % values &\ 5 XFHNE R SN5E.
string OHD ¥, FIEL B H 5 W0WIE values DR D DERICEHMZ ONE T, ZORIEECFIIFHEE LTH
bR TVET, FilziE:

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

X DFELWERIT old-string-formatting 125 D £7,

1.2 771N EHRAHAEZTT S

open() & file object 3B L £F, KK, open(filename, mode, encoding=None) D& HIZ 2 DDNESIF &
1 2ODF == N5z THEHEIN T,

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

ROIDGIBUNE T 7 A VDA 72 XTFHT T, Z2DDFIHETINIT, 774N ED XS IMES e RT8
THDXFRA > TWVET, mode 13, 7 7 A NDHAHLEMLS 'v' | H2AAHEN (RHOBEFED T 7 A Lh
HURHEEINET) 20 'w' LLET, 'a' B7 7 AV ZEBEHHCHEET, 77/ VICEZATALNER
HEIHNC 7 7 A VORERMTBMESNE T, 'r+' 137 7 A L2 HisE EMAICHE £9, mode 51EIIEIEATHET,
B INTHEIE v THLERELE T,

WHE. 77 A NMETFALE=F (text mode) THIIN, FED TA—FTa4 VY Txrya—FIhik774L
WML TXFINEHABTELES, TYA—Ta 27 PRESNLRTNE. 774V MET Ty b7+ — L MK1F
T (open() Z2BMLTLZE W), UTF-8 3BEDEHE EDOFEHED -0, Rz ra—T 4 VI ZIEELL
WIGELIIMNE encoding="utf-8" DIEENBTITHTT, E— FNIZ 'b' D5 L 7 74 N% binary mode T
MEFEd, XM FV—FE—FTDT—XX bytes A7V =7 b TitAEELET, 774 NVENLFY—F—F
THLER IVO—Ta VY BIRETEEEA,
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7HFZAME—FOGARD T, 77 v b7+ —AEAFEDITARELS (Unix Tl \n . Windows T \r\n) &7
O \n AT 2007 74V OEETT, 7FAME—FOEFEZXAATIE. \n PHTL 28277 v b
7+ —LEEDITRELBICRTONT 7 4L FOEETT, TOETHTONEZ T 7 A LT —XOEHUITF X b
T AMEEFL B EE T2, JPEG 7 7 A LR EXE 77 A NDEIBALFVF—REWRET 22N 0H D %
To ZDEOIRT 7 ANEHAEZTIHETEERL T, A FVE—FZ2/S LT LTLEEW,

T7ANATI 27 VeI L ZFWZ with F—V—FEHF5DFRBVWEETT, ZoRAK, WEAIZHIAN DT
ALTOIRITHREICTI 7 ANV EbS2ALHL 28 TY, with 25 ¥, FL I &% try-finally 7Ry 7%
fioTELLID T o eEHRICE T

>>> 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

L with F—V—FEFHLLEWESE. 774V EHL, ZO7 74 LDEDIFHINZS AT DY) Y —
ZAEBEBIIRIRT 272012 £.close() ZIEFHLTL W,

B f.urite() & with ¥F—V—FX f.close() ZHHLTWKHEUCHE LGE. 07T ADBEFITKT
L7BE TS, fourite() OEFIEMBF 4 A7 IEL2IC ESIAEFNEVWILHPHDET .

with X f.close() DMFUFHLICX>THUONZRIC 7 7 ANA TP 27 M RfBS L3 %2 CUED
%E&L\ij‘o .

>>> f.close()

>>> f.read()

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

ValueError: I/0 operation on closed file.

721 274N ATSTI DAY YR

ZOFOLEDHNE, £ WD T 7 A NI T 27 P BBICERINTVWEIBDEIRELET,

7 7 ANDOANEZwHAHTITIE, f.read(size) ZMFHLET, COXY Y FIZHLZEDT— X Z2HAH LT,
B (7% N E— FOBIA) 2 bytes A 7T 22 b (R4 F ) —F— FOBE) ¥ LCELET, size 1147
Y a Y OBMEEITT, size WEBEINTDEDHMTH-7HBE. 77 ANVOABETEHAHL GRLES, 7=
U, 774D YDRAEYDMEOREZHDHLGENIE SR 2000 D ER A, size DETROVEIRS
. KT (7F A ME-ROHA) size XF. (N4 FVE—ROHH) size N britAHLTRLES, 77
A N DI T TIGEL TOREE, £f.read) EEDOXTFH (1) ZRELET,

7.2, 771\ ZHRHEETTS 75
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>>> f.read()
'This is the entire file.\n'
>>> f.read()

f.readline() X7 7 A AH 5 1 TRFZFHAD £3, BITXF (\n) BFAH SN FHNOMKERNTHED %
T, BATHEMRENZDIZ. 7 7 4 ADBBITTED o TOVRWVWHAEDREITOATT, ZHUE. BEHEEDVE L
TRWVWESIZT 57D TT; £f.readline() BEDXFINZR LSO, 7 7 A VORIEIIE LI L7020 %
To —7. ZEHTIE '"\n'. TROLBEUT 1 XFEI»ORIXTFHTRIHINET,

>>> f.readline()

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

'Second line of the file\n'

>>> f.readline()

T 7 AN SEEITEHANAICIE. 77ALF TV 27 MR LU TA—T2EL FERD D 9§, ZDOHEIEFA
Y BHRINCHEZ, BEFET, BHEBELRa— Ik 5

>>> for line in f:

print(line, end='")

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

T77ANDIRTOITEY A MR THRARD 720 s, list(f) X f.readlines() #ff5 2 dTEF T,

f.write(string) &, string DNEEZ 7 7 A VICEZIAA, BZAFNLXFHERLE T,

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

F7Y 27 OO, FEATHCERLZFNIZD LA - XTI (FFAE-F) & bytes 7 =
7h (N FV—FE—F) OWFTHLTT

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

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

18

£f.tellO F. 77 ANFA T2 DT 7 A NVHEBIFIHREONEEZRTBEERLET, 77 A NVHOHRE
DEIF. N FUVE—FTIET7 7 A LVDOELENLSDANL VT, TFA M E— FTETFHBERETEREINE T,

T77ANF T 27 FOMBEZEET 51213, f.seek(offset, whence) ZfEVE T, 7 7 A NANLEIFHEAE R
(reference point) 24 7+t v Ml offset Z R L CatHEINE T, BRI whence 5B THERI X T, whence D
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D 0 725187 7 A LD FEIPSHID, 1 53R ED 7 7 A VB EH WV, 2 25137 7 £ LOKEE SRS
YLUTHWE T, whence ZEMTEZIENTE, T74LFDEIZ O TROBSHEEL LT 7 A LOHEE
fEVET,

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

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

16

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

>>> f.read(1)

b'5!

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

>>> f.read(1)

b'd'

TF A LT 74 (mode LFEHNC b 2AFF 800 72858) Tl 7 7 4 L OFKTED & ORI BEICNT 2> —2
RIRFFAIINTVWET (flFbe LT, seek(0, 2) T7 7 A VDKBADY —ZIIA[RETT ), £/ H—DFH
W7z offset L £.te11() D HIRSN/EL, 0 DWTIADTT, ZHLHND offset HIFRERDIRS V% 5]
=EZILET,

T 7 ANETY 27 Mzl D isatty() R truncate() Wolz, HEDMHLNRVWAY v F3H D FT,
T77ANF TP 27 MIZOWTDRERTA N, 7477V V77 LY RA2BRLTIEI W,

7.2.2 json ICLBHBETNI-T—HDREF

WFHNIFHHIZ 7 7 A VICHAEETEE T, BHHOEEWKZD LENPMBETT, W50, read) XAV v
FIESCFEFI LR E 07z, int () @ X 5 RERICZOXXFHNZE L T, 728 ZIECFH] 1123 DX 5 BRF
FlZe . BB 123 BB LR TRELRVWIALTT, do b EMiRT — &8, flRIEANTICR Y X Lok
HOLA, FEETOR—RPT V7 74 ZWHICHZD £5,

I—HFPEEa—-F2E VD TNy F LD UTEMR T — 282 7 7 £ VIZRIFS 2220 D12, Python T
— W7 T — X ZHIERTH 5 JSON (JavaScript Object Notation) 5 Z & N TEE T, TORHEEY 2 —
)V json 1. Python O7—% FEEEED . XFHNRBUCEHLLE T, ZOMHE VT S4 X (serializing) &
IR E T, XFHIRBN ST — X 2RSS 21X, TOVT 50X (deserializing) EWHINET, 2V 7
FTARENTOLTIV T IARXREINZETOMIC, A 7227 POXFHNRBIE T 7 4 VT — X DG TR
L7z, 2y V=2 %BUTHNZY Y IZES D TR TEET,

AR: JSON BRBBIRNAET TV r—2a Yy Tr—2e®eh e D I3BIcL{fEbhxd, 2l mrJ
~ =R JSON I LW e, JSON 137 — X DA Z T 2358 0 RWERET Y,

A7T27 b xDHH, £D JSON BROTHNREZ R 5121d, Bz 1{Toa— F2EIRZITTY:

7.2, 771\ ZHRHEETTS 77
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>>> import json

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

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

dumps O WZI72BEE0IZ, dump O 23H D, THELIFHEMICA T 27 b % teat file TV T IAXLET, £
EXABRICHD> NIz text file 72T D2, RDEIWCHEL Ze P TEET:

[json.dump(x, f)

WIZTI V774 XF 2I120E. £ BHARAARRICED» I binary file 2> text file 72§22, XD LS5k D
£

[x = json.load(f)

AMR: JSON 7 7 A Mgk d UTF-8 T=>a—FLEF, JSON 7 7 4 L% text file ¥ L TitArA, HEXIA
ATH < & 21213, encoding="utf-8" ZHHEL £,

CDEIRBHRI VT IA X% T 2FHEE. VAMPHELRS 2 3TEEITD, FEDOIFRA - A VAR Y
2% JSON 2PV 774 X3 31IEb 5P LB N LR TERDEFRA, json EV2—LDU 7 7L Y RIZT
U DOWT DR DD £5,

BE:
pickle - pickle €Y 2 —)1

JSON ¥ IR, pickle IZEE DM Python £ 72 =27 b2 7 54 XAlfER 70 b aLTF, L
L. Python IZFFEO 7 v b aL T, OB TR INLT TV r— a v eBET2DORIIMEZEEA. 5
2. T7 AN P TRRETRL, BETERVEEIIILELNTEL, AFLDHIHBEEICL > TERIN
pickle 7=& %73V 7 74 XT3, WBHZIDEED - RPFITIATLEVET,

78 BTE ANDCER



EIGHT

I5—H9

INETTI— Ry =IOV TRMHICNZ T LR, Fa—t ) 7AHOflZESTHL TS,
FRRCWLDODPDL T =Ryt =V ZRTVWEIETLEY, TT7—IEF (P%RLD) ZOoDE-oZ D ERLHE
HhHDhET, 20U BXIF— (syntaz error) & B9 (exception) TF,

8.1 XTI >—

WL 5 — 13RI = 7 — (parsing error) £ L THHISHNTE D, Python ZM5EL TV AR D X { EiB
TAHMED—DTL & 5:

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

SyntaxError: invalid syntax

N—PHFERDEETWEIT2RRL, Nk TR 2RRL T, fTH T —pHEn b—2 v 2RLE
T, TITFELREIN FID b—=F UBEELRWDIZRAET AN H D £5, LELofiltid, =5—
WFBEEL print ) THREZINTVWET, aa Yy (') BZORICHEOLHTT, ANIBRAZ Y T b6k TWEE
Ak, YRR I 0D D2 X517 7 A VA ITEREDPHIEINET,

8.2 fI5t

T2 AXRRPHEXXINCIEL TH, FETLEII e L BRI —PHAET 20D LNERA, ETHIHRHE
Nz 7 =% B (exception) EMEN., HIZHGWLIZRD €A, Zhh 5, Python v 7 F A THISE ¥
DESIEWIDEHATVEET, FLAYOHMMIT O S ATUEEIAT, LTIOREND IS5 RAvE—
Wb E9:

>>> 10 * (1/0)
Traceback (most recent call last):
(KD<R=212%i<)
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(AIDR=I 25 DfE X))
File "<stdin>", line 1, in <module>
ZeroDivisionError: division by zero
>>> 4 + spam*S
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: can only concatenate str (mot "int") to str

I =X vt =Y DOEMMTIMDPIEZ 572 E R L TWE T, FilsMIEEL 228 (type) TEEZ D, ZORPT T —
A=Y D—fr LTHIENET, LOFITORIX ZeroDivisionError, NameError, TypeError T3, ffl
SO LTS SCeEid, FAE L EBIN D AIAAHL TS, TR ETOMABAAHIINIOWTED IS %
T, I—HERDOHINTIE (D VZDOX ST 2DRIEEFRREETIH) BT LLHDLH A, EEFIS
DHFNIHAAAL DA T TT (FHFETIEDD FEA)

Y DATIIBIANDFEM T, 2 DRISN DR L 5 & 722 ITIRIF L £9

LT —Xyt—YDEEEETTE, PINSBREELLFTarTF I (context) 2, ARy 7D L —ANy Y
(stack traceback) DX TRLTVET, =TI, ORI Y —Ra—=F{TRZVRA M LML —ANY F
HERRENE T, LorL. EEAN»OHANSON T — FIIRRINEE A,

bltin-exceptions (2id. HHAAARIINE ZDEHEKHV XA P A TVWET,

8.3 HIS 2B T B

BN ER L TS 2 5527077052 e N TEET, DUTolERTLLEZEIW, ZoflTix, E%
BXFINBANEND ETZ—FIZANZRL ETH, 2—FH 7875 A1 (Control-C A, FlFARL —
TAYITIAT AP R= P LT0EML2DF—%2foT) HIDiAABENP T TSI LEHFKIXEZ Z DT
XZX2ILTVET, 2—PERKL7-EDiAAIL, KeyboardInterrupt FIADEH I NG Z & THEAIINS
EWVS ZERFERLTLIEZ W,

>>> while True:
try:
x = int(input("Please enter a number: "))
break
except ValueError:

print("Oops! That was no valid number. Try again...")

try I TRRD LD ICEEL 5,

o X3 try 81 (try clause) (¥ —7— K try & except DMEDX) HNFETENET,
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o MBFSNDFELZRTFAIUIR, except B ZAF v LT try XOE[TEHRZE T,

o try HINOFEITHIZHINDFET 2 L. ZOHIDED BTSN E T, K. BISVED except ¥ —7 —
FORIHEZIN TV 2RI —HT 2858, except HidyEITE N, try/except 70 v 7 DBRANE
T E N E T,

e B LY except Bl TIHREINLFNE =B L 2WHISSFEET 2 2. 2RI try XDIMANTE =
NEF, 3 22 FF (handler, WEEEL) 232 Z12d 2T AU, WEBINBWEIN (unhandled
exception) €7D, TI7—Xvt—IRBHLTHETZELL X,

—DD try IIFERBD except B 2T . AL DRI T ENAY RIERIBEETEET, 2LLd—D20D
NY RIULPFITEINEREA, NV RZENET 2 try 8 NCTRELFINZTZAEL, AU try SINORIO
FIsANY B TRELFIANILEL A, except B TIEIFEIMTH - 72X T 205 ETEBROFIS EHEET
2F9, FIZIERDO LS TLET:

. except (RuntimeError, TypeError, NameError):

pass

except i D7 T RE, DI TARIRES FADA VARV RATHZHN e~y F LET (ZOHIEHD F
VA - TRED FADBEDINT: except 8 13, TORES FADA VARV RZIE Yy FLERTA), HIZIZ. XD
a—FiZ B, C,D oEcHhEnE T

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")

except B DI ATWGE (except B ARANCL 25HE). B, B, B t HiIdh 237K o7 Z L ITHEREL
TREEW - BN —E L 7= except B BEENIX N2 DT,

BISADFEA T 2 & & PISNIBSEMN T SN TAEZ2 O 2 e N TEE T, ZOMEIIHIND I8 (arguments) & B
BNET, SIOAES LUFIRORIE, FISNDORIKFL T,
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except HIZBIN L DRICEMZIEE T E T ZOEBIBINA > 22 > ZITHIN T S8, — RV % PR e
5% args BEZHRD 9, AEHDD, HARAABINEIIE __str__O WERSNTED., PIRIIC .args
ZHBEET LD IRTOIMEZRRTEET,

>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:
print (type(inst)) # the exception type
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

BistD __str__ (O HE, Wz WHIADOX v —URRE () L LTERRENE T,

BaseException X TR TOHIMNCILBET 2HIES FATT, DY T2 FAD—DTH5 Exception i, i
TR WAEISN T RTOEIE Y 7 A TT, Exception DY 77 7 AT RWHISMNE, —RINICT 07 Z 03T T
522 nmTdIEbLRTVEDUHEINERA, Bl sys.exit() IZX o TEH TN D SystemExit
R, —HF-=p7ur I LT gV 2IEH E NS KeyboardInterrupt 235 D £ 3,

Exception IZIZIFTRTCOHIN LT 2 VAL R I—F LTHEZET, LA LERWIBMLEOFEE X, L
RPN O 2 TEZRDEFEMICES, FHLAWINIZOEEEDLE X552 T,

Exception IZ03 % & —RIVABISMUID & — > TIE, fINE2RRD 2 0Vidn 7H AL THLBEREL %
T (FCHLATHESZLETE L L5 LET):

import sys

try:

£

S

open('myfile.txt')
f.readline()

i = int(s.strip())

except OSError as err:

print("0S error:", err)
except ValueError:

print("Could not convert data to an integer.")
except Exception as err:

print (f"Unexpected {err=}, {type(err)=;")

raise
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try ... except XIZlE. 47> a v T else & (else clause) BRI DI W TEE T, else iz} 235G, 2
TD except Hik D HEBAICEPRIFIUIRD R A, else Hild try 81 TERLHSIEREI N R P o728 T
FIEIN2a—F2EHELDORKRILBET, HIZIEZRDESICLET:

for arg in sys.argv[1:]:

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

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

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

BMOa—F2MIMA2DE try fik D b else HIOHBENWTL x5, RERD, £5FT5Z LT try ...
except X THREINza— FHhLEBEI N DL OHINZE - THIRLTL X5 W5 HEZ BT 5 5
5T,

BN R 20 try B OERNAITIAE LS 2L 2720 TRZRLZD try 8 26 (e AT
B) MOHENFBONETHRELLHMN DML 3, FHl 213

>>> 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 BN ZzxtT B

raise X 2o T, FEDHINERESEL LB TEET, FIRIE:

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

NameError: HiThere

raise OME—DFEBREL SN BN 2L RL ET, ZHUIHIANA > 2 & 2 ZAH 427 5 R (BaseException
MR LTz 9 R, 722 21X Exception R Z DY 77 5 R) TRIFANIRD FXVA, BT 7 AW INT5E
FSIBIELOa Y A b T 7 U, BRI Y AR 2SR ET:
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[raise ValueError # shorthand for 'raise ValueError()'

BINBFE L Tp S 2 HE L WET T, 20N 2T 208 D 72T ud, B EAD raise X%z
o THIN RS EL A TEXT:

>>> 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 HISDESH

except HiIOH TRULEBDOFINDTE L 2HE. ZORIEOHNMINEBEINFINDTT — X vE—JICEFN
3

>>> try:
open("database.sqlite")
. 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.sqlite'
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

B B EINPDFEIND SEFEHEINTVWE I ERT DI, raise XA T2 a D from AJEIBEL 3

# exc must be exception instance or None.

raise RuntimeError from exc

Nl =X ) Rl A - Y= ek S i G I Pl ¢
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>>> def func():

raise ConnectionError
>>> try:

func ()

. except ConnectionError as exc:

raise RuntimeError('Failed to open database') from exc

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

ConnectionError
The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>

RuntimeError: Failed to open database

K70 BB BIH 0HEH 2 23 51213 from None ZH5E L £7,

>>> try:
open('database.sqlite')
. except OSError:

raise RuntimeError from None

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

RuntimeError

I DEFE DA AIICBI L T, L < 1& bltin-exceptions SR L TL 72X\,

8.6 1—H—E&MHN
Ty A ETHLWHINS 7 22ERT 2 28T, MEDBSZIEET 2 2 BN TEET (Python DY J R
DWTIE V7R ZR), FlIFHI. HAIEYIZ Exception 7 7 A6, EHEE IXMENICIREL D DT,

BN T 52 TlE, WD FANTEDZ I ROMTHERTLIAILHATEEZ TN, BEZHMZIOICLTEE
5, KiK. W ODEHUR T 2IRML, HINDSRELEZL ZICAY IR S —ICHT2IEHRERD HE 3
kORI BAREIILEDFET,

FE AL DRISNE, FEDHISNDHEITT & FAIC, "Error” TROZHATERSNTVET,

Z OMEHEEY 2 — L TlE, BV 2— L TERINTOVREBNTRETAMEEODZ LS — 2 REX TS
DT, HEDOFINEERL TWET,
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8.7 =27y TEEeERT B

try XIZIEd 5 —2F 7> a VOHIBH D ET, ZOHII V-7 v TEEEERTA720DH DT, YARIK
MThBFETINET, fleRLET:

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

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

KeyboardInterrupt

® L finally fidsd 2555, try XKD 2RIOREZEOIIE% | finally inFEIT L £ 3, try XA % FE
SELZ0ENICED ST, finally HilZFEITINE T, LUT TR, BINDRET 2 L5 HICHEMR T — A%
mLET:

o H L try XOFETHITHNDRELS. ZDHIFMNI except HIlZ Ko TUBESNZTL x5, BLZD
BIA4A3 except HilZ & » THLEE X N IFHIUZ, finally HidFEfTEIhithic, ZoRINPEER IR E T,

o except HiE 7213 else HIOETHIHNDFET 2BV BET, ZOHED. finally HiNFETX
NrRIHS B FER SN E T,

o finally #fiC break., continue 7zl return XHETIN/IGE. HIFMNIFEH SN ER A,

e H L try X2 break X, continue X ¥ 721% return XDOWITNNITET % ¥, ZD break X. continue
X F 7213 return XDOFEITOERNC finally i EITINE T,

o L finally i)' return XZ &0 E, IRZN LI try HiD return X TE& <., finally HiD
return XIZ K2 HDITRD £7,

Il Z 4

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

>>> bool_return()

False

& D B
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>>> 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")

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'

RTb»rs B, finally HiZEDHFXDHETSIATVET, XFITHOELZ T2 THRAELL
TypeError % except HiTUHXNTWRWD T, finally HIETRICHEENINTVET,

EMAD7 7V r— 3 U Tld, finally fild (7 7 4Lty bV —JEiR D) A5V v — 2%, FIHDK
U7 8D I b B TR % 7o DIAEFIT T,

8.8 ERFEAV)—27 v THE

FT7Y 27 bORPIIE. ZORADOKE I D5 T, REIZKE - T2BICETINZEHEN LR ) —> 7 v Tl
FRERINTVWEIDDORDHNET, UTD, 774024 —7 Y L THABRRHEEICERT 202 ATLZXW,

for line in open("myfile.txt"):

print(line, end="")

ZDa— FORMERIE. 3 — FOETHED - ZRICHEDKR 7 » A L EFIWEZEETVWE I TT, ZHUIH
222 PR TIEMECRY TBAD., KERTY IV —>a U CRBEIEICZD 2%, with XE7 74 LD
oA TV IAEIIC, BBIZIELL 72V =7y 7EN3 e BHEEL 3,

with open('"myfile.txt") as f:
for line in f:

print(line, end="")
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COXDNFETSNTDH LT, e ZTONERIHENH -7 LThH, 77 AL fIFEIC close TNET, 77
ANBED, EREAHZ V=T v TWHEFROA T 27 PIZOVWTE, ZRZAD FFa Xy P TREH
£7,

8.9 REDEEL LR LWAINDXE & 0E

WL ODFREL 2N OBEPLELIRNDS D D £, WHNMED 7L —20T—7 Tk, BEOR AT ELTLT
KT B e300 F3, MCHRUIOHINEZZEHT 2 LD &, WHE2HEE L TREDEINZERNL7H
PEFLWVWI—ZRFT5—2XHHDET,

HAIAAD ExceptionGroup 1ZfIS A4 Y RAX VXDV A 2T, FARICEHRTE 2 X51CLE T, Excep-
tionGroup bH 2 DT, MOFIALFET X S IHETEET,

>>> def £(0):
excs = [0SError('error 1'), SystemError('error 2')]
raise ExceptionGroup('there were problems', excs)
>>> £()
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
| File "<stdin>", line 3, in f
| ExceptionGroup: there were problems
Foto 1 —————

| OSError: error 1

>>> try:
£0
. except Exception as e:

print (f'caught {type(e)t: e')

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

except DD DIT except* ZHHAT 2. 7N —TDOHIZH 2FHEDRNT—B U 7721 %2 53EIR L TULsET
XFET, UTOFITIE. FRA M LEBIHN TV —TITH U TH exceptx BiTREDROFISNZID L, Zhbist
DHSHIMDEINIEZ S, BEINTHIADEHS N E T, -

>>> def £(0):
raise ExceptionGroup(
"groupl",
[
0SError(1),
SystemError(2),
[CLREIN XS
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ExceptionGroup (
"group2",
[
0SError(3),
RecursionError (4)
]
)
]
)
>>> try:
£0

. except* OSError as e:
print("There were OSErrors")
. except* SystemError as e:

print ("There were SystemErrors")

There were 0SErrors
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: group2
e 1

| RecursionError: 4

de—e —— —— ——

>>>

(AIDR=I 5 DREE)

BN — T DOHZED ZHIAME, BITEBRLA VARV RATHEIERD S
RIS, ITORE — 2 X527 a5 A TERIN-EROBN 2/t 2

CERFELTLEI VD, ZhE—

ZENZVTDTY,

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

excs.append(e)

>>> if excs:

raise ExceptionGroup("Test Failures", excs)

8.9. HHOEELLBVHINDZEE & 0IE
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8.10 /—FICE>THIAZRESHES

BINE BT 27-DICERT 2 & ZiC, BHEIEFEE L7 2T 28Ryt Ih s, HlIAEZITE-
7=H L IEREBINT 2 L EHRGENRD D T, ZOHWD=DIZ, HlHE add_note(note) XV v REHH
F9, TOXYy RIEXFHEZIMY., fSDO /) —tD Y X MTBEMLET, BEED b L —23y 7 TIEEIND
®iz, £RTD/ — bAEMUZZIERICHDENET, -

>>> try:
raise TypeError('bad type')
. except Exception as e:
e.add_note('Add some information')
e.add_note('Add some more information')

raise

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

TypeError: bad type

Add some information

Add some more information

>>>

7= Z2E. EEOFNE 1 OOBIN L —FICE D2 X, L 7—0a YT F X MERZEMLIZWES
BHYET, UTDZN—TFTHORZFNDETD ) — FME. 5 —B0oFE LR RLTVWET, -

>>> def £(0):

raise OSError('operation failed')

>>> excs = []
>>> for i in range(3):
try:
£0O
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)
e e 1 ———mmmmmmmm
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f
| OSError: operation failed

| Happened in Iteration 1

| Traceback (most recent call last):

(D=2 12Hi)
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>>>

File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in f
0SError: operation failed

Happened in Iteration 2

Traceback (most recent call last):
File "<stdin>", line 3, in <module>
File "<stdin>", line 2, in f

0SError: operation failed

Happened in Iteration 3

(AIDR=I 5 DREE)

8.10. /—HhC&-THIAZRREEES
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7RI T R EHRERHAG ORI HEERELE T, FRICI FARERTA I T, HiLnwAr 79 =27 b
B O2ERL. ZOREESHI LW A VAZVA BMENE T, VI ADZRTIDA Y ARV AZHHDIREE R
32BN Z2HRTET, VI7ADA VAR VR, ZOREZEET 570D (£2DV FANERT D) AV v N
HIFTET,

Python 1, o 7w 27 I v 7/ FiBr L T, B/NROML L BHRT I 2H->Tr 7 22 FFBICBML TV
T, Python @27 5 X%, C++ & Modula-3 D2 7 AX =X L%EET-HDTT, Python O 7 T AR A
7Yzl MERT TS I v T ORMERNREREE R TIRME LTV E T, 7 7 ROMEX I =X 213, EROHEES
FAEFHEOZ LD TE, IREZFRATRIEZ FADEREDRY v FEA—NFAL FTEIENTEET, AV R
T HEZ 72D Y v FERICARTHUOHT I TEET, £ 7V 27 MCREROBEEBOT— &%
BT TEET, TV 2a—AeFEUL. 772D Python OBINARMEICHES X 5 K&itxhTw
¥, 77 AREMRICAERIN, ERBRICEET L 2N TEET,

C++ ODHFETEZIR, BHDZ IARXUN (F=RAUNBEL) X (TFAR—FEH ErIA TV BH4 %
FRWT) public THH. AV NBEIBUITRT REBBE (virtual) TF. Modula-3 IZH2 k5%, A7V =7 rD
AXYNERAYy BB RT 27008 L 250ERERAEFEA: XYy FEOEETIR, F 7Y =7 Bz
RIB-GIBEHRLRZTINE R FR A, B5IDA T =27 PEXY v FIFUCH L OBICHEROGH L L
THEINE T, Smalltalk 12T, 7 7R ZNEERA TP 27 T, ZD7=®, import RHUFEFE L Vo
TAREDAIRET T, C++ % Modula-3 #E - T, 2—F—ZFHAALMERIKY 7 2L THRZITAET, %
7oo CH++ AT T Modula-3 2idi#E S5 K& LT, Rl E/S 1T A L DM BABEE T (BMEE T
(arithmetic operator) RUFKIL) 17 7 AL YRR VAT DICHERTEET,

(72 AL TEENRFEERN R VDT, Smalltalk & C++ OFFEEHSKIELTHE-TW ZIZLE
3, C++ £ D dH Modula-3 DA 7Y = 7 MERIDEKRA Python IZEWVWD T, Modula-3 D HzEZ V7
WOTTD, 1FLAYDFHEE Modula-3 IZDOWTLLERWVWTL &I 25, )
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9.1 ZFEATDTI MMIDOWT

FTV 2 MCREEMDS B D, F—0A T =2 M (RO AT — T 5) @ROLHFE D YT S 2 L AT
XE9, OO EEETIERADT (alias) & LTHISNTWE T, Python 2 —R L7720 Tld. Bl%-o
JOEENE DD SRV ENE L BEPRREAR (FUE, X7 2 70) 25 L 23 mHLTELX
ADHDFREA, LOLEMS, JlIEMFIE. VR FRHERMHOZ S DRy ZHEATREZRE 2S5 Python 22—
PLT%<N%%%ﬁ%D§?O%%Hﬁum<o#®£fﬁ4y&®;5mﬁﬁm DI EIFERIZTar S

WCHT 2 X5 b E T, BIZIX, A7V =22 FORFELEZ, FEREERZKRA Y XPESNLETHDTaR
F@{ﬁb‘%ﬁﬁ?k@ DET, o, BEDRH 247027 b5 LTEIN - X, BROMTUH LA S 47
Pz MINTAEERRZ N TEFT — ZHUCE D, Pascal I8H B XI5 oDB|HIE LKL b O
Frkl LTVET,

9.2 Python O X O— . &AHIZEM

79 ZEENT BE1C, Python D23 —FDNL—LiZOWTHE e LTERRIINIRD ERA, 7T R
EFIITIAL MY v 7 2ZEIZEMEICHET DT, MBI > TW2DO0EERICHET 2121k, Aa— 7 4Ei2EHE
BEDEIICHET 202 HET 20BN H N ET, bRAIZ, ZOMEICHT 25 i#EETO Python v
IR > THATT,

FTEREDPLMOEL & 9o

%EIZEM (namespace) £1d. HFINH AT I = 7 PADOHIGTT (mapping) T3, FL A COHAFIZEME, B
IRTIE Python OFFFEYr LTHEHEINTWETH, 2O LITEHEER (87—~ RS TIE) B>z e idk
WL, FERIZEEI NS0 LN ER A, LRTZEHOFNCIE. HAAZLDES (abs() FORIEHAABINA).
BV 2 ANDO T u— L RARL BEEMUCH LIz Zou—h L kEHiRDD T, A7V =7 bOEMED
LRZEALF. HIERTIIARZEMTT, BARZERICOVTHI> TEREEER Z 21X, B - AH12E
B ® 2 AETORICE 2 BRB RV WS 28T, fIZE Z205l4 DEY 2 — )LDl /] TR maxinize
CVWOSBBEERT AN TE, ERXRARTERZNSZZIEDDERA — TV 2 — LD —FIIHHTDRIIC
EY 2D RTIUIRD $E A,

YZAT, B 2WOEEZ. Py MRS EHITRTUITH L TH>T0ET — 21K z.real T, real i
F7V27 b z DBEWETT, BEICWXIRE, Y 2 - LHNDERENICNT 2 2RIZBHEDOSRTT, _ﬁmodname
funcname TlX, modname XH S EJ 22—/ A 7Y = bT, funcname IZZDEMTT, ZDHEIWTIE €
V;—»@Eﬁt%yl—w®$fi%éﬂfhéﬁD—AW%®%k@\E%%ﬁﬁmﬁfﬁéﬂi?opﬂ6
DHENIR CARTEMz G L Tws0Ts ! !

BEHID HACH, FAATRICHOTEZET, FAAARETHIUL, BECRATIZe P TEET, €
Y a—LEMHIEEIAAABE T, modname.the_answer = 42 ¥ EL BN TEF T, ZAARERBEMEIX. del

T GINS—DBD ET, B2 —AAT T2 M. WEOFWRD EHOREN __dict__ 2H D, TY 2 — L OARTEHEEEET 572
&)k@bhfméﬁi%@bia‘

) —— -

dict__ WO ARNIEMET T2 7E~—-)\J1/fo(%ﬁufbi%'9iﬂ’/b _OJETPE*'J%TZ)?:%HU
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XTHIBRT 222 dTEET, HlZiX, del modname.the_answer !X, modname TIHEEIN/I2A T =7 F 05
J&8M: the_answer ZREL T3,

ZHTZEENIRE & R TE S M, ZDHFm b k4 T, HAABDHATD A o 1 4FTZHIX Python { > &7
Y XDEENT B BRI, L THIBRENZ Z2 DD FRA, EY 2 —LD 7 a— OLRHETZERIE. €
Va2 VEBDPTAAENTE ZIERESNE T, B, Y 2 VOGETZEMIZ. A X TV XK TITHET
BODET, AVRTVED by TLNUVTETFEINSE A7V TR 7 7 A A0 oHANEINZS OTHINGEN
WKatAHENZB DTS, __main__ EWVWILFTDED 2 —LD—EDTH 2 L ARINZDT, HMEDHLATZERM
EROZ2ICRD ET, (HAAADLGRNIERICIZEY 2 —VNIKTFEELE T, £DEY 2 —/LE builtins &
MENTVET, )

B D v — AV is RN, BRI O S iz & 2ICERE R, BB DR - 72 & &%, BB TS X T
S, »OBBNTU IR o L HBEICHIBRE N E T, (BRI, Shohd, EEoRESHREETNS
TR IKKRLTVETS, ) 85254, HRIFIELD L 21T, B4 OO L THEED B —HILIRHRTZER D D
DEJ,

Z2O—7 (scope) ¥1¥. HZLAZEMHIPEEL T 7€ RATE 2 X5 %, Python 70277 407 %X+ LOMHEET
T, T EET 7 AAEE” ik, Bfi7e LI (R spam.egg Tid < B egg D X 512) ARSI L ZBIC,
ZOAHIZER» LA ERDOT LIS bilA L L ZEKRL X,

A a—FEFERNCREINE T, BINCERINE T, ETHEwoTh, BEGRIZEMEICY 7+ AA[REx, 3
DFERIFZAODANTIIHR /2R —=TnHH F3:

o BHNCEEENG, MBAMlDORa—T1F, B—FH L BLHTEF>TVWET,

o MDD (enclosing) BAID X 3 — 713, ILWVIEI 2 BIHICRE N, B—A N TH 7 m— L THRWHLHTZ
T%O"Clﬂij_o

o XDAA—FX, BIEOEY 2 — 1D ra— L FiERi->oTWET,
o —FHIMUD (RZICHMREIND) Za—FWE LML Y ZER>TVWET,

#HIAY global L EFENTWVWARIHA., ZOAFNINT 2ZRPLRAIETRT, BV 2 —1D7a—NLRAHID
Ao TemBh o 2 HFHDRA 2 - L TEHZETON X T, mARa—TFDIINC D 2 ZRHAGET 21213,
nonlocal XM R £7, nonlocal L HE IR o ZEZE. B THALLEHEZRD T (20 &5 BRERC
T 5EZAAIT. BITHLW eI Z-E S o L bRAO R a—FTIER L. DR a—FDIEEZZELL
LA,

HE, A=AV Ra—=FF (el 7 67F A+ ED) BEEOBEBOu —» L4 2SR £9, BEosMIT
X, B—A R a—-FEra— VLR AFTZER R CAETZER, £ 2 — L OAHEIEMESRLET, 77 RAEH
T, A=V 2a—TOHIZdH 5 —OHFZERIBINE T,

2A—FETFFA ETHRESNATVWR BT NEETY, EV2—AATERINZEKD 70—~
A Z2a—TF, BENPE I 6PHENTH, YARNGEDT THRIHEIN TS, ZDEY 2 —LDLHTZE
Mk b £33, Kz, EBROARTOBMRIIFETRHCEINITOLNET — 2ITWVA, SEOERIX. " a v
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L7 B DB AHIRRD NI LTV 2 0T, BINA SRR > TRWITEEA | (FFE, m—hL%
IR RE S h TV RS, )

Python OF & LT, global % nonlocal XA THRWEGE. AN T 2ZRIIFEICRD MO R 2 —
T L TEMMIED T, RART—22ab—-—LEEA, £7¥ =27 F2HANRET 2721 TF, HIBRDIF
BT, del x &, m—A VR a—TFOHFIZEMD? S x 1T 2HREMOBRE LT, D% 2L 5, FLWATH]
2522 X5 FTRTOBERZ, n—AnrRa—72{lioTiTbN %3, import X, BABODERIZ. Y2 -1
PEBHER—ANRa—TOHRNHRL 5,

global X %25 . MEDZEHMP /70— NNV Ra—FIZHFEL. ZZITHREINL L 2R TEET,
nonlocal X%, FFEDEHMPIMUD R a— AHFEL,. 2 I THRMEINS Z e 2ERLET,

9.2.1 XRO—-Tr&rZERDH

B3 2a—-7 e AFIEMBED X S512BREN2H, £z global B XU nonlocal HEMDHMEIC Y S 2
TE. ZOPITEELET:

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)

ZDa— FEOHI:

After local assignment: test spam

After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam
In global scope: global spam
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ZOrBH, (F744 D) A=A KA scope_test D spam ~NDOFFEZZAE L £8 AT L7, nonlocal
A scope_test ED spam ~OHBEAEE L, global RAWKEY 2 — VLNV OHEEEEL ¥ Lz,

F722225, global RADFNTIX spam IZASFMINTOEL-ZZd 0D 5,

9.3 VSRR

AT LW DL, =00kt 7Y =7 MY, 2 UTHRZRERMNITZ WL DO2ED AT
£9,

9.3.1 V5 RAEERDEX

27 J AERDOR S BMEERIZ. XD LI FT:

class ClassName:
<statement-1>

<statement-N>

BIEUES (def X) LBk, 7 7 AERIIRE D OICEETFEITLERITIUIRD $HA, (77 AEHRE if XD
DIEFECBBNERICEL 2 b, BEXAHLELTUIDH A ET, )

EBRIE, 77 AERONANCS 2303, EEIIBEBER D T, oxEEL D TE, Z2hp%kICr
DIEHEDHNET —— ZHUTOVTERBETRRET, 77 ANOBEERIER. XV vy FOREH LY THRD
LNHRFOHERDEIEY A 2L ET - ZAIOVTHERTHERRE T,

75 AERICAD . Hil-RAWEEMER SN, a— A REARIZERE LTHELAET — o T, B —Hh Lk
ZRIIH T 22 TORANEIZ D72 ARTZERICAD F3, Fric, BEEEERITS &, #i-BERoAIEZ 0%
IR O s E 5,

7 I RAEREDOEEIC (EROKIMCEFELT) KII 28, IFXFTTI U b (cass object) BERSINE T,
AKX TY 27 ME BRI 7 RAERTER SN ARTZEMONE%Z K 217 v — (wrapper) T3,
JIARFTI 27 MZOWTIEROHTHLLFERZILICLE T, (Z 7 RERICADINTEMNE 572) Jto R —
ANZRA=TPEIFL, BRSSPI FAF TV 27 M3ER LR — ANV R —=F1T7 5 ZAERDN Y X T
B L7-4H0 (EOFITIE ClassName) TRECT I SN g T,
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932 VSRATTxV b+

2 IAFT7Y 22 PTR2EHEOHER, BHESRE A 22 2ERE Y R—FLTVET,

BB (attribute reference) 1Z. Python B} 3 TR TOREMESEBTHON TV ZIEHEN LS, obj.name
PHEVET, 73R F TV PBERINTIRICY 7 ZADZFZERICDH - E4HT TN THENRBEL T,
WoT, UTDESkT I REFHZETIL:

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

def f(self):

return 'hello world'

MyClass.i & MyClass.f 3ZAXMLBHZHETHD., ZhenBREBA 7Y =27 P 2RLE T, 77 REME
HMRATES 720, RAIWKED MyClass.i DEEZEZ ONE T, __doc__ dEMEREMNT, 2077 AELT
W3 RFaXy7—a X (docstring) . ZDHAIE "A simple example class" ZiRL %73,

7 5AD AR AL (instantiation) \IIEBGELIEZENE T, 75X F T2 DR, 7T RADHL
WA YRRV AR T, SIBOBRVBEBO LS ko TS W, LRy SATHRT S L:

{x = MyClass()

F. 77RO LW A YRRV R (instance) RER L. TDXF T 27 b 2a—IVER x ~RALET,

A VAR ZEHE (P FRAFA TP 27 D VI L) Tl ZBOF T 27 bIMELNET, ZL DI T AT
X, FIEDWHIRBEBICH AR A XENT2AT I 27 P RED VTS, 2072012, 77 AZE __init__(Q)
WO ARTDRHRX Y v REEBZTEET, HlZIERODIIICLET:

def __init__(self):
self.data = []

75 AH __init__ () XV Y REBEBLTWAREE, 75284 VAEX2{LT 2L, HILLEbnizr 524
VAR YA LTHEMZ __init__ O ZFFOCHLE T, o T ZOFITIX, il ilEAL VAR 2%
KDL L THELNET:

[x = MyClass()

bbAHA. D RKELRFUMZRTE 27012 __init__ () XYy FZEBOSI K282 e TEET,
ZDHE. ROBID X512, 77 ADA4 ¥ AX >y Z{LHBFCE S N7z5 180 __init__ O CESHE T, FIRIE,

>>> class Complex:
def __init__(self, realpart, imagpart):
self.r = realpart
(RDR=212Hi <)
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HIDR— % 5D E)

self.i = imagpart

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

933 A1YRAVRAATZ Ik

EIATAVARARYRAA T 27 b 2fES LB TELZDTLEOIN? A VARV AA TS =27 MO HETE
LME—DIREIZ, BHEOSRTY, ARENRICE (F—2EEBLUOXY vy FO) “EEHD £7,

T—ARBY (data attribute) 1%, Smalltalk O 7 4 Y ARV AZH R C++ D 7 F—=R AN THE L ET,
TXBEUEEESTOLERDD FHA, n—ANER RIS, ZhS DRIEIZRINTRA SRR TE S H
TEET, FIRIX. ETHEKLR MyClass DA Y AZX YA x IZNLT, XDa—FEETT I, Frks3E
16 ZHIFL %7

x.counter = 1

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

print(x.counter)

del x.counter

BIV0L DDA VAR YR XV YR (method) TT, XYy Rk, A7V 2”7 BLTW3” B
DZETF, (Python Tid. XYV v REWISHEBIE I FAA VARV AZFDDDTEDH Y EFVA, A7V
MIZHXAY Yy FEFHOZENTEET, HIZIX. VA ME TP =2 MZIX, append, insert, remove, sort 72 &
EWVole XYy FAHDET, LIdVAR UTTIERICHELRWED, 75 ADA Y RAEZ VAT TI 27 FDX
Yy REIRBERT 25D LTHES 28I LET, )

AVRARYRAXTY 27 PTEMNBRAY v FAR, 2027 7 RCEDET, ERICID, 77202 TOMEA 7
Pz NTHBIEBUEDA VAR RAF T 27 bDEYERAY v RBIZIRED £F, #€- T, HITIE, MyClass.f
BEIBUZDT, x.f 13XV vy FOZRE LTHMTY, LaL. MyClass.i BBIBTIERVWDT, x.1 BXY v
FOSBE LTENTED D FH¥ A, x.f 1Z MyClass.f LALHDTEDD FLA — BA TV =27 FTlER
e XYY RFTTZ LU b (method object) TF,

93. V7R 99



Python Tutorial, J1)—X 3.12.3

9.34 XYy RATSxzU bk
UiF, AV vy FlidnAg v FEREERICHOHEENET:

(0 }

Z D MyClass OfITIX, XF4 'hello world' 25RENE T, LoL, ST LD TIRXY y REFOHI RIS
NERSRVDITIEHD FRA x.f EXAY Y REI TV b THY, EIDLRANTBVWTHRTHUHTZ
DTEFT, FIZIERDa— Fid:

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

hello world ZFHDH 2 FTHIFLEIFIZTL &£ 5,

XYy RBERHINS & EIEERIIAPIRETHNEZDTL 2532 ? £ OBEBEERTIISIEE—2IEEL
TWiZb22bbd., LofITiE x.£0 2EBRLTHUHENTVES, 5[5 Ro2DTLxHIH?
2L, SIS RERBE S IBEE L T T &, Python 28I 2% T 2135 TT — 22 X 205 HDHE
B iz {ThH

HIOBFRIBTETVEInD LATEEALD: XV Yy FROWTRAIRZIE LT, A YRR VRF T =2 MHE
BoHE 15 LTHEINET, fITE x.£OQ LWOMEH LI MyClass.f(x) & HEICHFMARSbDTT, —
B, n DBV R D572 XYy ROFFHLIX, FDOXY Y ROA YRRV AX T =27 b ERIIOS D]
WHALZSIBY AT, XYy RIZHET 2BBEROHT 2 2 e EfiTd,

—RINC, XYy REUTFO XS REELE T, 41 VARV RADIEF—XEWENBRI Nz FX, ZDA Y RX
VADT FGADPBRRINE T, ZOXHIDENL T FRAEBEER LTV EEEA 77 Mo, A VARV RAF
TPz bVeBBA T2 POBHANDBBNBAY v RETI 27 My 7 E3NET, XYy FATVxS
FOSGIEY A P e IS UHENRZ e E, A VARV AT TV 27 b eEINFIEY XA 2 SH L WS 2
FEER LT, TTOBBA 7Y =27 b 2H LWVEIEY 2 P TRCH L ET,

9.35 VSREA VARV AT

—fRINZ, £ VAR ABRIFNFTNDA VAR RARZOWTEHBED T —ZD=DDH DT, 77 AEHITZD
TIADITRTDA VARV AL Lo THEINZEERXY Y RODDHDTT:

class Dog:

kind = 'canine' # class wvartable shared by all instances

def __init__(self, name):

self .name = name # instance variable unique to each instance

(RDR=D12Hi L)
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(AIDR=I 5 DREE)

>>> 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'

ZEICATO TV FCDOWVWT Tilam L7z & 512, H£E T — RV A MFHED & 57 mutable 72 = 7 b HE
532 EBIRNEVEEZFLEET, BIRIE LT —FOD tricks VA MNIZ I RAERH LTHELNEREZT
BEHDEBA. BERS0/—DD YA MBINRTD Dog £ VAR VAR Lo THEEINZ Z IV EE0
5T

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

def __init__(self, name):

self .name = name

def add_trick(self, trick):
self.tricks.append(trick)
>>> d = Dog('Fido')
e = Dog('Buddy"')
>>> d.add_trick('roll over')
>>> e.add_trick('play dead')
>>> d.tricks # unexpectedly shared by all dogs

>>>

['roll over', 'play dead'l

D75 ADELWHEEITIEA VARV AEHERD Y ITHHTARETT:

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')
(TDR=21ZHEL)
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(AIDR=I 5 DREE)

>>> e = Dog('Buddy')

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

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

>>> d.tricks

['roll over']

>>> e.tricks

['play dead']

9.4 WAWALIEFES

A VARV AL 75 ADM T THUBHEAHFERINTWEEE, BERRIIA Y AX ABMBRIRE T,

>>> class Warehouse:
purpose = 'storage'

region = 'west'

>>> w1l = Warehouse()

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

>>> w2 = Warehouse()

>>> w2.region = 'east'

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

storage east

T—REME. XYy PR TE 5 LR, BEOA TV 27 bOa—% (" 27547 1) 2odBHET
EE9, VRS L. IR T XTI LTS 28N TEEEA, FEBE Python TR, 7—X
PRz iR 3 2 72D DRI RICL H D FHA — 7T —ZORERMUI TR THNICE SO WTWE T, (#iz. C 53
TE»N7 Python OFEETRIEEDFFEMZERICREM L. BEISCTAT Y 227 bAD T 7 R ZHIHITZ
%9, ZoME C EFETE,MNL Python JLRTHS Z e A TEXT, )

A7 MNET—REEETERESROIRETT — 7747V ME XYy RBERLTWE 7T —XEEDT
ZRERAIZLD, BELICT 22D LNERA, 774 72 ME, HRIOHEEPEERINTWBED, XY v R
DEMECEE LT RIZFT I RAA VAZ VRAHBOREBEZEMT 22N TES, W05 ZIRFERLTK
FEEW - Z2TH, HARMTT OBINIEFEOME M LT E T,

AV ROFR»PL, T—XEUE (F72E3HDXY Yy Fd 1) BRTL-DDEMINLEEHD ¥ A, Fid.
ZOMEREN XY v ROR[FGEEED TVWAR LKL TWET, HEZXY vy REMDTWR e EICn— IV RERE
A VARV ABER R IZoZDXBITEZ056TT,

XL XYY FORMIOF1E % self LU ET, ZOHLAMTFIEHERZ2BEETLIDD FHEA, self WO H
A%, Python T i SRR EEKEZRD THA, I3V Z, ZOBETIEDbRVWE, a— FiEfio Python 71
IR o TRRHAK VDD RN KT, £/o IFRTZ Y (class browser) 70275 L1032 OIEIT%
HTUILTEIPATVE S LNLEEA,
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75 ABUETHEEBA 727 MIwIhd, ZOITADA VARV ADZDDAY v FEEELTVET,
BERIE, TFANLETIZ IAEBDOHFICA>TVERIXREZIDY THA, BRA TV 2757200 —h)L
BEBOHFIZRATEDD OK TT, FIZIELLTOa— R L3Il ET:

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

return min(x, x+y)

class C:
f = f1

def g(self):

return 'hello world'

h=g

INT.f.g. BLUPhiE IRTCOBUETHIBMA T 27 bESRLTVWET, oT. ZObHld F
RTCDAVARYADAY v FeRDET ——-hld g b 2LEMTT, ThEERLTH, KEEHEIC s
T LDFEIWREZ 70T EITROTERELTL XN,

XYV v Fid, self 51 DX Yy FEMNEfoT, ioxXYy FEMUIHT I TEET

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)

XYy RiZ, BFEOBEBEFRIC LS LTZa— " RL4HE2SHLET, $23X Yy FIRET 2270 —112
A-FF, ZFOEREEFVEY 2—LTT, (F7RFIua— R a—-Fe L THWOAZ ZEHD EE
Ao ) AV v RTZB—NART—XZ2[M5 ROMEIKIFLAEDH D FHAD, 70— AR —-T2fi5NE
BEZZ A DD ET, —DFTLL. XYy FARL, ZB— ULk 23— 72 import SNLEBPES 2 -1
R, FDEY 2NV TERINZEHRL I 7 R%MS 2 TEE T, lH. XV Y FOA->TW3 7 7 XHK
378 — LR R A —-THNTERINTVET, ROHITIE, XYy FPEZDOZ I XA%2SMT 28 LTIEY
BHDERTAEL x5,

% DEEFA TS 7 b RDT, VR (B HFVET) ZF-oTWVWET, £4Ud object.__class__ IZfRFE
EhTVWET,
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0.5 k&

EOETHRL, MROWEZ T R— 1 LRWVWEFERKAEILX 7 7 7R LIPRIZEL A, IREZ 7 R (derived
class) ZERT 2HXIRD X 5127 D £93:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

BEZ 5 R (base class) D%l BaseClassName 13, IREZ FRAERDA - TWVWEIRIA-THHT 7 ERATES
FRIZEETERINTORIFINUIRD A, BIEZ 7 2400bHIEEOREANZ I TEET, Zhi
ROBID LS, BESZ FADPHEY 2 — L TERSINTVD & ZIERRI DD £3:

{class DerivedClassName (modname.BaseClassName) :

IREED 7 REROFATIE, HIEZ IRADBELRAUCIIICEDOLNET, VI7RAA T =7 bPIHEINDHE, #
B2 7 ZADFRENFE T, GBS NLEES 7R3, BUZREERT 2 -01cfibhE T, BRShEEH» s

RO R o IGE. BIES 5 RATBRPEAE T, ZOHENI, HESZ 23D 1D 7 5 A5
IRELZDDTH - 7255, BRINMCEAINE T,

REZ SADA v AR ZETIE. Rl Z 23 fMd H D £+ A, DerivedClassName () &7 7 RADHFi7724
ARV ABERLET, XYy ROBRIIXRDLSICLTHRIRINE T, I T 227 7 2ABEIHMBEINE
T, BRI, BEWIGT. BEY J REHE T o TiTbil. MEORRL LT H DA 7Y =7 b23d 126
NG E, XYy RBRIIEMRZ DD T,

RAESZ S RABEIES FADAY v R EEE (override) $2ZEDNTEET, XYy FEFEILATY =27 +Djl
DRy RO TEIT SRR MR 2 H D A, 2D, %éﬁf&i/’w)xyv F2i, FICHES
ATERINTNDEDHI—DDRXY v FIFUH L 21T TWAHE, IRES FATEHEINLMOE2DRXY v
Fﬁ@@ﬁéﬂ%:tﬁ&%#%bﬂi%ho@++7U777A4PWMnTH\?NT®nyFﬁ$%t
virtual T3, )

IREZ FRATEREELTWVWARAY Yy FTI, HEZJADAADAY v FEEEHZ 2D TIE R, IIRL
o Lhvi® A, %r752@x7vF%ﬁ%WUﬁTgiﬁﬁ&ﬁ@DiToiKBm%h%Mm.
methodname (self, arguments) ZFEOH T TE, Z AR, CEkoTIEIZI4 7Y P THRITUD
F9. (ZOMUCHLAPEET 2D, HES 720270 — L 23 —7D BaseClassName &\ AFITT 7
tRATESDLERITTT, )

Python 1ZidMARICEERT % 2 DOMAAABEEL D D 3

e isinstance() BS54 Y RAXV ADBRINFHNSLNE T, isinstance(obj, int) X obj.__class__
23 int ° int OIRET 7 ZADLEIWCR D True 122D F3,
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o issubclass() 52 7 7 RDMABEBRBPFAXRSLNE T, bool I int DV 77 7 XKD
T issubclass(bool, int) (¥ True T%, L2 L. float & int OV 77 T ATE R VDT
issubclass(float, int) (& False TJd,

9.5.1 ZEMK

Python Tid. Z&HMK (multiple inheritance) DIERX IR -+ L TWE T, BROEKS 7 2%2H D00 7 RE
RERD XS 9

class DerivedClassName(Basel, Base2, Base3):

<statement-1>

<statement-N>

FEAEDY Y TINREZERRKIZBNT, B2 7 A0 ORI NZEBHEOMRRIZ, HESELT, EroLIC. ZL
THRDEREOHTRIL 7 7 ABEHINTL 2 GREFE: XA 7EY FRIKEIFIENES) BRI 2EERREZ LR
W, YEBZBIENTEET, BDT, H3EMED DerivedClassName THROD SR WIEE., 3 Basel 205
MBI, 2L T (HWVIZ) Basel DEEY 7 ALMERIN, ZNTH OO0 5R0 27551 Base2 225
BRI, Lo BEBIRD 3,

ERRIQE, FRED IV ULEUEMETT, WA super ) OMEUH L D7=0HI2X Y v R OBFRIEF B
EHXNET, 20770 —FRIMOZLEREKDH 3 ZFET call-next-method ¥ LTHISNTHE D, BE—HkAL
DIRNVEFED super PO L XD I TT,

BIEF I R ER DI, TRTOZHEPKTLIOU EOX L YEY K (D d 1 DOHES 7 RIC
MUTHR LY 7 20 5FE T 2 B8P EMD 2 KE) PRONZLHTT, flE 2ToHERD Y 7 21k
object ZMEKL TVWBEDT, YOZLEMKTSD object "NDEEREIEMD D £ T, HES 7 AEEKE 7 &
LRAZINIZNE ST 27D, BT LY XA TRRBIEFZ#IALL $£3, ZRUd. &7 7 ATHEEEIATY
BEDPHLANDIEFIZAE T, 42 DOHLEY 722 —ERIMFCH L, »OHIICK S (DF VLY 7 2ADMER
IEFICHEE 52T IR YT 77 AMETED) KTV ET, ¥, ZOHDRMOBL2ITTE
FMEC IR OB 2 ZEMRK L7 T RAERKGTH I TELDTY, #ffllld, python 2.3 mro ZRTL 7%
S,
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9.6 7714 ~X— FEH

AT bOHERL LT 7 AR BRN T T TAR=F 4 VAR AERII, Python IZI3H D FH A, L
MU, 1FEALD Python 3= Ko TWAEENHDET, 7YX —RaA7THES4AT (Hl21X _spam)
Z. (BBTHNRA Yy FTHENT—EZ X NTHN) JE public 72 APT & LTHVE T, Zhnld, TERLE
HEN220d LARVWEEDHME L TRbILERETY,

JIADT T A R=FRYNZOWTHYRL—R T =2 (FHZH 77 5 A TERSI NI4T OEELET 25
B)DHBDT, Ui~ 7V Y7 (name mangling) LW 5, RES N K- MEELD D 5, __
(GBI (AL LD TR, REBIC—HEM T O THXYTF) & WO ERDHIFIX. _classname__spam ~N& 7 &
A MBEREINDE XS DEL/, T I T classname (&, BED Y I XG0 L LD TR FEIEE L - 4]
WD ET, 20X R#E (mangle) 1. FRITF OSGENRAEIC2 2D 5 FTITONE DT, 77 AERMN
WNH#AlFR T LTEITENE T,

spam

BRI~ 7V 73 BT TABNEDXY v RIECH L ZHEZFTIIAY v F2A—nN—F 1 F 5 2 DIZHER
T, PRI

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 mot break __init__ ()
for item in zip(keys, values):

self.items_list.append(item)

L oflix. & LIKIZ MappingSubclass (2 __update il FEZEE L AL LTHEHALH X T,
Z QM HIE. Mapping 7 7 A T Z DAl F% _Mapping__update IZ. MappingSubclass 27 7 A Tl
_MappingSubclass__update IZZNZFNEZHZ 205 T,

HELDOHAZFICREBOEBZHCTDDHDE LWV T ICHERE LTIV, HELNRAET. 54
R—PFEEXNTVAEBLEHICT 7 A LAEDEET 32 2 IMMRARL LTHRERD TS, FAAv HD X 5 REk iR
WTE, ZoERTTsHh 5,

exec() ® eval() NEEINa—FTE MHELITOZ FABZHIED 7 F R RSBV LITHERL TR
SV, ZDfEERIE global XORREMTE D, ZOMED LFEKIC. NA FPav frEhia— FICHRE
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NTVET, FLHID getattr() & setattr() & delattr() WKHWEHINE T, T/, __dict__ ZEE
ST EICHBEHINE T,

9.7 EZOdIFLIFL

Pascal ® 7 La—F (record)” . C D 7 FElR (struct)” DX 5%, HAHTOZDT—XERE—F L DI
TE57—XBUPRHLERRZeNDDFT, BHNLEFEL LT, ZOHND/=HIZ dataclasses ZHHL
7,

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str
salary: int

>>> john = Employee('john', 'computer lab', 1000)
>>> john.dept

'computer lab'

>>> john.salary

1000

HEREOHRT — 2R FRT 5 Python 2— FOWIFIZ, 2T —ZBDXAY vy FRLIal—>arid
23 2ROVICETIENTEET, HlZIE, 77A40F T2 b oMohDTF—X2HERTI2BERD 5
BE. read() ¥ readline() 2FfD7 I RAZERL T, 77 A NTREBRLAXFEIINY 77 05T —XEBIET 5
oL THBE, BI e LTETZLNTEE T,

Instance method objects IZBEMHERH D F T, m.__self__ XV Yy Fm() DBEBLTWEA YRRV AA T =
27 FTC, m.__func__ \EZZDAXY v FIZNIET % function object T3,

9.8 7L —% (iterator)

FTTRROVWTWBTL & 98, for XEMFS LIFLAY DAY TFA TVl MIhbloTL—7%{75 2
TEE9:

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)
(KDR=12HE<)
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(AIDR=I 25 DfE X))
for char in "123":
print(char)
for line in open("myfile.txt"):

print(line, end='")

THOVHEEADT 7 AFEZAHTHBETHENZ VB DTT, £ 7L —XDIEMIZX Python NALATEIED,
MR ETVET, BT for XWEary7F+A4A 77227 M LT iter ) BARETATVWE T, BBUI.
AVTFOHRDELZZ1DFTDOT7 7L RAFTS __next__() XV v FHAERINTVEIATL—EF T+ %
BLUET, O EEZDPEOEEIE, __next__() XY v Nl StopIteration FIAf2EH L. Z DA %32
for L—IFRTLET, #HARAAD next() BAEEM > T __next__() XV y FEEHERERZ I TEZ T,
CDBNIBIEAE S B DR L TWE T

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

<str_iterator object at 0x10c90e650>

>>> next(it)

lal

>>> next(it)

lbl

>>> next(it)

lcl

>>> next(it)

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

next (it)
StopIteration

AT =270 ralOREIZHZLHAZHELTHIUL, BEDZ R4 TL—&2E LTOREVEEBINT
ZDEMHETT, _next__ O XYy F2FEOSOAF IV FERT __diter_._ () XYy REERTZDTT, 7

FAM _next__ () AV v FEEFELTWEHE, __iter_ () XV v FIZHIT self ZRTZ 2 bU[RETT:

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

def __iter__(self):

return self

def __next__(self):
if self.index ==
raise StopIteration
self.index = self.index - 1

return self.data[self.index]
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>>> rev = Reverse('spam')

>>> iter(rev)

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

print(char)

n v p 8 -

9.9 U xxL—% (generator)

CIFL—RE ATV —REERT2DDMETENBY =L TT, YzrlL—XTWEHEOBMD X5 1cHF
PRETH, MorDOF—X%IRT L 22X yield XEHVWET, 2O XL —XITH LT next () M
ENZ7RT, Vo1 —RFLENCH L 7ZABEEZHBALE S (Yo rl—&E 2TO7T -2 RERICED
XDBFATEIN L EEELTOET), UToflz AR, Y2 x L —X e THHBIERTESZZebh b
£

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

yield datalindex]

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

print (char)

M O H H -

VAL —RTTEEIL3 HIOEHITHR LY 7R 2M oA T L —XTHHEIHTEXT, V=2 X L —XDE
ORI MTRBZDIF __iter__() XY v F¥ __next__() XYV v FPHTHEREINEHSHTT,

TR —RDD I —ODEELEEEIZ, MO L 2 icu— B FITRELSABINICHEEINZ LWV S
T TYT, ZHITED., self.index % self.data E\WVW oA VARV AEMEFo7 Fu—F kb HEHIC
B EEL N TEZ L3I DE T,

XYy FZHBAER LD 07 I A0FTREZBERET 21E2012. Y22 L —X 3K TRICHBIIIC
StopIteration ZiXMH L ¥3, INoOERELHAGDE S, BEOEKEES O LR U IT, HHIIA T
V=R TEETS,
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9.10 >z xL—42H

Bifigy 2 32— RoR e LTl a—7T4 27 T& 3, 20XV R MNERGLICBZE X2 FnE T
2, AT CAEMTHVWE T, Y x L —&2RE. EROFTY =2 1L =2 % T Qffivnizv X 5 2k
DDITHBEINTVET, VAL —FRETELRI 2 AL —XDERID IV ART MTTH, B ro @D
RN ZADBHDET, MLABRZETVAMAURLLIDEAEVZELVL I ENZ VWS FIEDNH D

9,

1l

>>> sum(i*i for i in range(10)) # sum of squares
285

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

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

>>> sum(x*y for x,y in zip(xvec, yvec)) # dot product
260

>>>

>>>

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

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

>>> data = 'golf'

>>> list(data[i] for i in range(len(data)-1, -1, -1))
[Ifl Ill Iol Igl]

FiE
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10.1 OSADAI>H—Tx—2R

0s EVa—UE, ARL—T 4 VTP ATALMETE-0DEL OBEIRESEL TR T

>>> 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

from os import * TIF72 <. import os TP 25 X SICL T LE WV, £5F 52T, BfENKRERER
2 AAABEEL open() 2 os.open() TH#HX N2 DEEFSNFE T,

HHAAABE dir(O) BE P helpO 1 os DEIBRKHMEREY 2 — L TIEEL T 5 & XIT, MEENRERIE LD
Bk h 3

>>> import os

>>> dir(os)

<returns a list of all module functions>

>>> help(os)

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

77 AT 4 L7 M) OHENLEBREEDZDIC, LDERICHEZX 28KED LS VX —T7 2 — 2D shutil
EY 2 TR TVET:

>>> import shutil

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

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

'installdir'
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10.2 771ILDTAI FAH— FREL

glob EYa2a— AT, T4 L2Z PVDIANVRAI—FRRLELT7 740DV R M 2ERT 270 DB ZRA L
TWVWET:

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

10.3 OV K51 V5|&

—ER =T 4 VT4 RZ YT T, K a~v Y R4 V5 BERSIBELRDHDET, a~v Y FI7 4 518
EY 21D argu BTV AP LTRIFSNTVE T, BlE LTUUTD demo.py 7 7 AL ZRTAEL & 5:

# File demo.py
import sys

print(sys.argv)

BITFid, 2a~<> F74 > LT python demo.py one two three ¥ ZE{TLLIFOHTY:

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

argparse EY a— U, a~v Y N7 A4 VBT -0 0B I A AHAZRELES, KO 7Y
TME1 OB EDT 7 A AVHEE L, A7 2 Y TITRZRRLE T,

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)

a< > RZ4 2T python top.py —-lines=5 alpha.txt beta.txt #FEfTF2 . EDORXZ VY7 I args.
lines # 5. args.filenames % ['alpha.txt', 'beta.txt'] WK EL ET,
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104 T5—HADVHEAL I beTO75LDKRTY

sys EY 2 =M, stdin, stdout, stderr ZRTBEDFEL E T, stderr 13, BERPLZI —Xvt—I %M

LT, stdout DXV XA L7 FENEEETHHD S X512 T 272D TT:

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

Warning, log file not found starting a new one

sys.exit) &, RZ VbR T Do bEHENRFETT,

10.5 XFHDNR—2IvF2T

re BV a2 — TR, XD EELRTILHD 7DD EMRBI 2R L THE T, IERRIUIEMR —BRR 05

PEIR U TR TRl S IR 2 1R AL L £ 97

>>> 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'

BANROEEERZ T DIREL S, FiART TNy LR TV FHIXY v RO HBEDTS:

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

'tea for two'

10.6 #ZF

math €Y 22—, FEVNUSHEE DD C BiEIA 77 VBRI 7 7 R T2 FEERBEL TV T

>>> import math

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

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

random & 2 —)LiE, BELENCHESOWIEBRFERDZZDDOY — L ERHL TV ET:

>>> import random

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

'apple’

>>> random.sample(range(100), 10) # sampling without replacement

(GBI XS

10.4. T5—HADUAAL I ETOTSLDET
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(AIDR=I 5 DREE)
[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 Y 2 —VIIBIET — X OEFEN MG (B8, ., o8 25EL 3

>>> 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 7m > =27 b <https://scipy.org> BZBUIELAH D70 DZ L DEY 2 — L E2REEL TV ET,

10.7 1 22—y bADT IR

AR =2y MTT7RALEDA Y Z =2y F TR AL BUH LD T 27DDEZLDET 2 —AHHD X
T, mBHEMZ 2 ODEY 2—id, URL 2267 —XZHIFT 572D urllib.request ¥, X—1%2iX57%
HOD smtplib TI:

>>> 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', 'jcaesar@example.org',
"""To: jcaesar@example.org

. From: soothsayer@exzample.org

. Beware the Ides of March.
" u)

>>> server.quit()

(2 2HODHZ localhost TR =B —N=DBWTWVWEIRBENDH S Z LITHERLTIZE N, )
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10.8 BfY K%l

datetime EY 2 —E, H-PHZEBRIEST 272007 5 X%, Bl HiEe BHELTFEOm S TIRELThE
T, HEIRRZNST T 2EMBP IR — X TnwB—), BEETEIHIDOT7 3 —< v FRBRIED =D DRER
Fe X XA ANAHHIICESAZBOTVWET, ZOEY2—L Tl ZA V=YW LEA 7Y 27 P E—-F
LTVWET,

>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime("/m-/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

10.9 7—X £

—IR T =2 T =4 TEEMEERIE. UTOXIREY 2 - ko TEZENICYR— S ET: z1ib,
gzip, bz2, 1zma, zipfile, 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'
>>> z1ib.crc32(s)

226805979
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10.10 N7 #—< > ZAD&HA

Python 2 —# DIk, FUREE R %27 70 —F TROWBOENINZ T 3 —< > ZIZDWTHID 720
VS TEOEREZR o TV A ADNWETS, Python &, Z 5o LEERNICAIERICE 2 251y — A28 L T»
£,

B ZE, B AN Z BB LT, BHNE 7 7 —FDRODICERTNADRRy I7R7 Ry 7 &> ThA
72N ES 2 LNERA, timeit BV 2 — L &BHZIE, 73—V ADBIFADDLEWZ 2033 IZHhD
EJE

>>> 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

timeit TIF/NIWVAERRAEL TV B DTN L, profile X pstats EY 2 — LTI LD RKERa—-F7ay
ZEBOTHEE R HET 2700V -V 2RHEELTHET,

10.11 REEE

BVWHEDY 7 N7 RHEET 00— 0D 7 Fu—FF. SN U TR EICT X P EEX, R
DB THBELZTRA I EESLBEZLEWVWS HDTT,

doctest EY 2 — LT, EV2a— L ERRL TR T LD docstring IZHDAENT=7 X + DFHEZAT S 7=
DOV —NEHREL TVE T, 7 A POMED FIZHHT, BB ZRERH LEI e 2 0fR % docstring 127 v M&
R=ZAFMFTZEITT, ZOEKEF, 2—FIHAFIZEGZ2 L0 ERTFF 2 X2 FOBEREZHERT L RN
12y FFaX Y PEEINLTVEZI—FRELWERHETES LI DET:

def average(values):

"""Computes the arithmetic mean of a list of numbers.

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

mwmn

return sum(values) / len(values)

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

unittest Y 2 —/Lid doctest BV a2 — /LI KERICHEZ 23D TIEH Y FHAN., KOWEENZT A LY
FERIDT7 7 ANVTEBTEZENTEET:
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import unittest

class TestStatisticalFunctions(unittest.TestCase):

def test_average(self):
self .assertEqual (average([20, 30, 70]), 40.0)
self .assertEqual(round(average([1, 5, 7]), 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 Ny 7Y —[EHR

Python 12l 7 Nw 7 U —[AI#fl (batteries included)” T¥23H D £5, ZOTHEIE, FE S, ZE L - HKAE
F#5 Python OIFRZ ¢y r — VRECAIFEICEN TV E T, HlZIE:

o xmlrpc.client B KLU xmlrpc.server £ 2 —/lid, EBREFHEZMECH L (remote procedure call) %
BRLZZEDRWMEREIZEZTLEVE T, TV a— AL id#EN, XML %45 72 O BN 2 HI5K
BBED D A

o email Xy —Ik. MIME ®Z0Offid RFC 2822 IZH I X vt —INHEEREDE AL X v t—
CEEMTEEODIATIVTY, EBICA v —YRRELLEZDZE LD T2 sntplib X poplib
LE ST, email Xy —J10E (IMIXEZ L) BHBZX v -V HBEOHESLTa— F2iTo7 D,
AR —Fy MEBDIZ Y a— FRoAv X 70 FalDERERTo2DTERDDELLEY—ILEy b %
fxCVET,

o json Ny F—IF DRIV T — ZZHBRD -2 Z T AR MZHE— P LTOWET, csv EJ a—
ET = ZR=ZPRFE TRV R— P I TW3 CSV 7 7 A VR EHEGABTET20% K- b
LTWET, xml.etree.ElementTree, xml.dom 7% 5 NZ xml.sax Sy 77— I & XML O Z ¥R —
FLTVWET, BET2E, TROHDEY 2—LIZ&k > T Python 7 7V 7 —> a iy — L ORT
ETHMBUCT — X 2RITEST Z e BHRE T,

e sqlited3 EY 2 —LX SQLite 77— ZR—Z 54 75 VDF v =TT, H#TIEEHED SQL > > &Ry 7
2% W THEHE R 2 K7 7 — X R—2 22 L £ 5,

o EBMLICEET 2H8HEIX. gettext, locale, codecs XY 77— LWV 2EY a2 — A THR—-FENLTV
9,
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%

ELEVEN

V7 —DHE2ETIE, Tu Ty arAdul I kI b ot EEREY AL EIN-LET, &
CTEFZ2EY 2 —0E, NERRAZ VT FORETIRIZLACHENERA,

11.1 HADT7#—< v k

reprlib EVa—lE, RERAVFFR, WLARA M LAV TFZEABLTERTEN—Y a2 D repr()
PRHELTVET:

>>> import reprlib
>>> reprlib.repr(set('supercalifragilisticexpialidocious'))
Il{lal 'c! 4! te! 1f |g| ._.}n

pprint EY 2 —lid, MHARAARDPI P ERULZLP DR T RRT 200 E N HIHFER 2R L
TWET, RRERPIERITITH = 23581%, "pretty printer” ¥ FEEN 2 B DOHAITRA 7~ b EBIIL T,
F—XRHEN L DEAREIC R Z XS ICHIFEL ¥

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

>>> pprint.pprint(t, width=30)
[[[['black', 'cyan'l,
'white',
['green', 'red'l],
[['magenta', 'yellow'],
'blue']]]

textwrap EY 2 —/Ud, BIETHRINLEEZ, F8ELLRAZ VY —VIRIZ T o7 D INE 2 X5 L £5:

>>> import textwrap
>>> doc = """The wrap() method is just like £ill() except that it returns
(TDR=21ZHEL)
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(AIDR=I 5 DREE)
. a list of strings instead of one big string with newlines to separate

nnn

. the wrapped lines.

>>> print(textwrap.fill(doc, width=40))
The wrap() method is just like £ill()
except that it returns a list of strings
instead of one big string with newlines

to separate the wrapped lines.

locale BV 2 —id, KICE W ERZ T —ZREPERD T —ZRX—I7 27+ ALET, locale D format ()
LD grouping EMEZ M 21X, BUEZHEUIRNTIREI D XFIck D v —AbahERicEfcE 3.

>>> 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("/s/. /", (conv['currency_symbol'],

50¢ conv['frac_digits'], x), grouping=True)
'$1,234,567.80"

11.2 XF5F7>TL—b

string EY 2 —LZiE, LT, =¥ R —PPHHEIHFERE TE 2RO 2 72 Template 7 7 AW A -
TVWETS, ZOZFRZMHS 8, =R T7 V=2 avZ2BIETA2ZR L7 IV =2 a Ot h X
XA XTESLLHWTHDFET,

7Y 7L —FTlE. $ LA Python @il 74 (REF L7 X —Ra7) 26K 5 7L —ARLEHAZHENE
T FU—RFAROED % {} THZIE TL—RAFRLEDEHRAICAR-ZAERET, BT ERIZ D
TEFET, $$Dko51CTdL. $ BRZZR S —STEXT:

>>> from string import Template

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

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

substitute() XY v N, L —ZAFRAVKITHYT ZEITFHFERF — 7 — FIEBUTRWIEEIZ KeyError % ik
HLET, X—A~e—IHKRED LSBT TSV =2 a v DS, 21— BANT 3T —REIATERILBHZD
T, RELIET—EBH2 TSV —RARNEE2ZFZDEEIC L TH T2 safe_substitute() XV v FEFES S
DTS LNERA:

120 BIBEEESATSFVIZYT— - ZD 2




Python Tutorial, J'J—2X 3.12.3

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

Traceback (most recent call last):

KeyError: 'owner'
>>> t.safe_substitute(d)

'Return the unladen swallow to $owner.'

RYID XFET 7 4V MiE $ TTH, Template DV 7V IR EIRET L2 LEET LN TEE T, HlZX H
G779 FHIC—HTHIMIZEE T 2274 V7 4 ZfEo Tkt LT, BIEOHMNRERD Y — 7 v 2 %ES,
T 7 ANMERE Vo2 L—ZARNRIZ—t Y b EBEEFHS Z2ICLZ0, ROES Tk FT:

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

delimiter = 'J'

>>> fmt = input('Enter rename style (/d-date Yn-seqnum /f-format): ')

Enter rename style ()d-date %n-seqnum %f-format): Ashley_Yn’%f

>>> t = BatchRename (fmt)

>>> date = time.strftime('/d)bly"')

>>> 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_O.jpg
img_1076.jpg --> Ashley_1.jpg
img_1077.jpg --> Ashley_2.jpg

FUTL—1rDd 5 —0DHRII. BEDHAMENT7r—<v +rrsDTurssudy 7ORMTT, ZHhICX
D, XML 7741, 7L—r7F A bDLR—bH, HTML ® web L RK—FHOTF 7L — iz, AL
7osaYy 7 bEREDAL I N TEE T,

11.3 N1 FUT—2L 01— FDIRF

struct EY 2 — LT, BRABREZDOANAF VL a— FEX2#ET 5 pack() % unpack () &\ o 7B 1E
HLTOWET, LUTORITI, zipfile BV 2 —A%2HbIIZ, ZIP 7 7 A LD~y XiEHEKEIF 2 HEERL
TWVWETF, "H" & "I" WO Ry JFFEIE. ZNZN2 31 b 481 FPOFERL BEERLTVET, "<"
F. 2Dy ZFFED standard ¥4 X TH D, N P A=K =DV PLZY T4 7V THBILEZRLTVET:
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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', data[start:start+16])

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = datal[start:start+filenamesize]
start += filenamesize

extra = data[start:start+extra_sizel

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

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

11.4 RIWFRALY T4 27

AL v FLUE (threading) &%, IEFHRKERBRRICRVEROX R 7 2 58T 57 7=v 7T, AL v K&,
I—HFDANEZFIHTIoD, BRTHDEARZZEHrT 527V r—avoibEtEE2EHE3, ML &S
RERFIE LT, 1/0 2RO L v FOFELE L W5 L TEEIE 22 WS b DhH D FT,

TOa—FTid, E/KEDEY 22— threading TXA > DT 077 Lk LENLERTHO X R T %H)
EXEBNZ X5ICTHHERRLTVET:

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.')
(RDR=12HE<)
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(AIDR=I 25 DfE X))

background. join() # Wait for the background task to finish

print('Main program waited until background was done.')

SRAVFALYy F7 TV —2a v 2ffs ETROBLVWHER, 722V Y —22#HG5 521 v FEOHRE
(coordination) T¥, ZOMEZEMRT 2728, threading T 2 —LTlER v 7oA N> b, REZK, £~
7 x VoA DRMTY 27 4 TREHL TV,

O LY —EBNB—T. Brot LG LORMTHEARNEZMEL SRS erdDET, Lk
MBoT, XRAZBFAETIE queue TV a2 — L E2H o THOEED AL v RPLDYZZAME—DDAL v FIZ
EDRAAR, —DDY Y —ZAANDT 7 AR TELRIT—DODALy FICEFIEZIEIDPRVTL LI, ALy K
DGR Quene A7V 27 MRS b, FEHEZITRD, AlGENEED., BEEISEL ET,

11.5 O

logging £ 2 — LTI, MEL OKREZ TR XA FRNDDH 50 Viceks A7 2 2R ML TVE T, RHMHH
BAEWAHTIE, B Ry E—I% 7 7 4 L% sys.stderr WEFLET:

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')

CHEAUAT O ZAERL 5

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

77 A T, info() & debug() WX K2 HAEFMHIE N, HHFEELS 12X ESINF T, BEIRATRERX
B, email, T—&X 2774, Y7 v b, HITP $—NADREEREDRDH D £F, Hilll7 4 VEEEKT 2
¥. DEBUG, INFO, WARNING, ERROR., CRITICAL ¥*Wo7ZeX vt —IDTFI74 4V T 412k > TRRZERELE
BIRT LD TEET,

0 7R A7 40% Python 2S5 EBERETZ D TEZIL, 77V r—2avs2ZHLELS T IRAEXY
ARXTEL LD, I—UPREARELRRET 7 ANICE o THRETH LD TEET,
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11.6 5558

Python IZHEMICXEV ZEHLET (FLALDF 7Y =227 VEZRAV VM FATERL, ARX—2OL Y
Lary TERZREZRELE ), A 7927 MTHT 2REBEOZRDIL IR TLIES T2 8 XEVIIHRE
nEI,

CDEIRT7Ta—FIRELAEDT TV r—2a Y THOERLEELETH, HIZBA 7Y =7 b2 Irjlos
FICRIAL TOWAHEZTERLTEELVWGEESDHD T, WRRHSH, A7V =27 b eBIfT 25720 TAHIY =
7 M T R EANBRZREEZ Z 8 ICR>o T LEVE T, weakref £V 2 — LTl A7V 7 MDD %
ESFTITBIT 27200V —LZ2RHELTVWET, 5ZBA 7Y =7 PO AEICR S L. 595 (weakref) 7—
TN BEINZEBRE SN, a—A Ny ZBEED MY A ENE T, FHSREA S ARG ERa X b
DREVATI 27 bDF X v aBHhET:

>>> import weakref, gc
>>> class A:
def __init__(self, value):
self.value = value
def __repr__(self):

return str(self.value)

>>> a = A(10) # create a reference

>>> d = weakref.WeakValueDictionary()

>>> d['primary'] = a # does not create a reference

>>> d['primary'] # fetch the object if it 4is 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 Temoved
File "C:/python312/lib/weakref.py", line 46, in __getitem_
o = self.datalkey] O
KeyError: 'primary'

11.7 VX MEEDT-HDY—IL

ZL OF—ZEEIX, HARA Y A VIR FS7-FETHEED 3, 2I3VA, FFIQHAAAY 2+ 2I3ES S
T+ —<YRALED ML= FAT7ZFFOL S RFEENLEICRIEDIDHDET,

array (At#l) €Y 2 —L T, array() A 79 =27 P 2L TOWE T, BINZY R MZBITWEIH, FUE
KOTF—=ZZIBRETE, LD ar sy MRESNET, UTofICld, @ 1 ZRH7D 16 N1 F2E
€3 % Python BEHDVY X+ D2, 2 X1 FOFFERL D 2 #E (X4 Fa—F "H") OEHIZE > TW»

124 B BEESATSVIZYT— —— ZD 2




Python Tutorial, J'J—2X 3.12.3

e

>>> from array import array

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

26932

>>> a1:3]

array('H', [10, 700])

collections EY 2 —/LTld, deque() 7Y =7 PR LTVET, VA MUY TVWETH, 7—X0DiE
e 7Zin & OO HLHEL, 20— CTHEIICH 2MEOSZRITES LD £T, THLEA T2 PEFa—
ARG DIREFIRRDERIZAVTVET:

>>> 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)

VX FDROHDREBEDIANCH, BHES 4 75 )12V — MEADY R N Z2HIET 372D DB %X 72 bisect
DI IRy =B L TV T

>>> 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 EY 2 —/liF, BHEDV AT —T2EET 200K ERELTVET, =7 TlE, RHEVAE
FHOLY MU ORICEuONBICEEENE T, b— 3. HEIV A 2Y - 33224, RDOHEED
ODBERIEVIRL T 72 AT 2 &5 77V r—2 a Y CEFTT

>>> from heapq 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]
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11.8 10 EF&HNER

decimal E¥ 2 — LT, 10 EFE/NMUOBEMEE 2 YR — +§ 3 Decimal T — XA EHEML TV E T, HA
ABD 2 EFE/NIDFEIETH % float IZHNRT, 207 F 2L h bIFEHMLZDIE. UTOHAETT

M7 70— a rez0MmolEmR 10 EREBPDER T ) r— a3 >,

o FEEEDHilfHE,

TERY F 7238 _E D BRI D < EALD D fillfH

o AN DBIIDNENT T2 256
o I—VNRFFHEOMREFAUERMEREZHEFT L2 L507TVr—2ar,

B2 70 &> OB D 5% OFEEHEL LS L5, 10 EOEFEF/NMNUGEE 2 EoFE/ N
FETIRES FRICR-oTLEVE T, AtEMRZIMELALTEY PHEAAICLES T2, UTD XS ITEN
Ao EhENTT:

>>> from decimal import *

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

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

0.73

L oHIT, Decimal ZfFi - 723 ETIZ. KEHOXaMREEINTED., BT 2 HOBEKHD & BEIICE
TR A ML TV E 3, Decimal IXFEIE & RUAETEEZITWV. 2 EFEVNID 10 #E MUK D %
FHEICERRTER VI I ko TREAMEXEE L TWET,

Decimal 27 7 RIMFE L HEZ KB TE 2720, 2 EFEH/NIUIETIZ MIFHED ICEHRTE W & 5 LRRDFHE
RPHEET A HEBHTEET:

>>> Decimal('1.00') % Decimal('.10"')
Decimal('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal('0.1')]*10) == Decimal('1.0")
True
>>0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1==1.0

False

decimal EV a2 — 2S5, BERZIIOBE CTEMEREZITZAET

>>> getcontext() .prec = 36
>>> Decimal(1l) / Decimal(7)
Decimal ('0.142857142857142857142857142857142857"')
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TWELVE
RAEBEE NN Tr—

12.1 XL ®IC

Python 7 7V 7 —> a VIZ L BES A TV NDORy F =IO a—VE2FHLES, 770 75—
SavRHINTBEELEY LTWED, BEOANA—Ta DAL v E—T 24 ARFELTVE DI, 947
FYVDREDNN—Y a VBB TR dHDET,

ZD1D, 12ODA4 YA = N7z Python BETDT7 TV r—a YOERICHIET 2 Z L IZFAJEETT, b
L7V —2ary ARDEZEI2a—NLDONRN—Yar 1.0 2ERLTHT, Hlo7 7V —2 2> BAFELE
Ta—DN=Tay 2.0 2ERKLTWEEE, 2 00EKRIZMEELTVT, 1.0 £ 20 DELELLDN—T a Yy
EFAVAF—=LVLTIRADT IV r—arhEEEdi,

ZOREOMIRERIT RIERE 21E2 22 TF, RAERE L. FEDNN—T a »® Python £EODDEM v
r—I%E AT Python £ YA b=V EMET 274127 MU TT,

D7 TV r—>a i ZFN PR ORBEREEZMES e DN TEET, KOHNCH > EROEREMRRT 28
B 7TV =Y ay ADPEEORERE 2> TZIICIAT7I7VDNN=Yay 1.0 BA YA =L, 77
Vr—ay BAFEORORBEBRICIA 77 VDNAN=Ua Y 20 B YA M—LTBIEeNTEET, ZLT
TIVr—=2aryBBIATIVDON=Yark 30 WCHEFHTIILEERTIGEED. 77V r—>ary A
FELER A

12.2 RABRIZDIERK

RAEBREEDIERR B ZIT S 72D DEY 2 — D venv T, venv ZEFERMAAELRD o2 dFL L AA—=Ta v
® Python #4 Y2+ =1 L3, #BDAN—Y 3 >D Python 234 ¥ X b — L XN TW3SHA, python3 D X
SWIHAHA LIz A=Y 2 YEIFE L TETT S Z 2T Python N— a Y EEIRTEF 9,

RAEFREEED I, IREERBEEZBL T4 L7 NIV ERDT, ZDOT 4 L7 P DRAEBEL T, venv # 27
V7R LTEITLET:
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[python -m venv tutorial-env

ZHUX tutorial-env 7 4 L' 27 b UDRIFAUIIER LT, ZDHIZ Python £ Y &2 7)) &, ZoOMEET 2 7 »
ANDaA—=2ELH 774 L7 MU RIED £T,

A8 D—RIZT 4 L7 MY DB .venv TY, ZOLENE. BHEIZS 2L TRINATWEED, T4 1L
) ﬁlﬁﬁ?%@ﬁﬂ%ﬁ%ﬁﬂ“f%%Hu%:h‘b‘f b, WEICIIRDFERA, T/oe —HDOY—ILTHR—FINTH
3 .env MEBZEMER? 7 A NMCE2 75y adbBhIELET,

PR R o -6, 202G 2 8ENDHD £3

Windows D&

[tutorial—env\Scripts\activate

Unix % Mac OS O5&:

[source tutorial-env/bin/activate

(ZDAZ V7 M bash shell TEPNTWE T, csh ® fish ZAHL TV 255, bbb HHATE 2
activate.csh ¥ activate.fish RAZ V7 HDET, )

RAEREEZ AT 28, Y07 uay 7 MCHAFORERESFERENS X 51Tk D, python #5173 3
t%@ﬁmﬁﬁ®Pwmm%£ﬁ?5;3KmbiT

$ 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/1lib/python3.5/site-packages']
>>>

RARERE 2 b3 211, & — I FLi:

[deactivate

EANLET,
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12.3 pip ZfE> TN\ TF—CER

pip EFHENZ T O I A TRy r—V %A VA =, Ty 7L —F, HIRTZZ N TEEST, 77 %
U+ TCid pip & Python Package Index 2258y 5 =Y %4 YA b=V LETF, 77U F %> T Python
Package Index ZH%E$ 2 Z B TEE T,

pip (& Vinstall” . 7uninstall” | "freeze” R ¥, WL DOpOY T A<y FEFoTWE T, (pip DERAR F¥ 2
X ¥ M installing-index 74 REZZLTLZE W, )

Ny F—IHBEELTZED NNy F =Y DRHMEA YA P—LT 5 eNTEXT:

(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

RO —JZDHLIT ==t N—TarvBEESEMTEZZLT. FEDODAN—SarDRv b —I% L VA —LT 3
zedyTEEd:

(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

FLa~vy FEHUETLEEEG. pip BWERINAN=Ia VPA VAP AFEALELRRLTMS LE
HhA, MON=a vBEEEZIHRETNEZDOAN=Ya %4 A=A LEFT L., python -m pip install
--upgrade ZETTIIZD Ny r =S R BRFIICEHR L ET:

(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 I~ FICHIBRT 28y r—o %% 1 DU EIEEL 5

python -m pip show IXfEEE Ny —Y DIERERRLET:

(tutorial-env) $ python -m pip show requests

Metadata-Version: 2.0
(GBI XS
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(AiDR=T 025 DFE &)
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/1ib/python3.4/site-packages

Requires:

python -m pip list IRAAERGEICA Y A P — A SN2 TONy F—Y2RRLET:

(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 34 Y X M — &Ny s —Y—%% python -m pip install DSERT 2 7 x—
~v NTARLET, —BIVREEFL LT, ZOY R M% requirements.txt 25 7 7 A MIIRIFL £

(tutorial-env) $ python -m pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt

novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt A N\N—Ya VEHI AT AIZIAIY FLT, TV S ayo—ie LTEMTZZd
TEEY, 2—P 3B ELR Ny —I% install -r TA YA =L TEZXT:

(tutorial-env) $ python -m pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Coiiécting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip K7L ZADFT T arddH b %7, pip DR FF 2 X ¥ M3 installing-index ZZL TS W,
Ry =Y RER L TZN% Python Package Index TRB L72WHE, Python packaging user guide %218
LTLEE W,
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%

THIRTEEN

SHhiz ?

IDFa—tUTNEFRAZIL T, BZ5L Python o TAII L WSBELEETETH R8T
L&5 - BHEHBOMEEFERT 272912, Python ZEA L TARL Lo F T, ¥T, #RLTREYZT
fERE L7256 X WVWDTL LI, ?

ZDF2—bU7ME Python DR FaXrTF—yarty hO—HTT, £y hOHFOMD RFaX>F—T 3
YEWLSOPHENLET:

e library-index:

O a7 N EE 5 kD TEBL EFTT, ZO~v=2 7 M8, B BES A TS5 VDEI 2 -1
WCOWTDERRY 7 7 LY ATT, {ZHEMNL Python BN fe< TAD Bila— FEEATVET,
Unix X =Ky 7 2D5cAAA, HTTPIZ&L % RF 2 X ¥ V., BLBOAER, a~> P4 v F 7 g
¥ ORI, T — REFERZ DMz SADRAZ DI2DDEI 2 —ABHHVET, 7477V U 771
VAEXorRBZ T, MAIPMHATEZ0DARXR=I%2 00 B TEETS,

o installing-index (%, fli® Python 2T —HIZ X > TEIPNZBMEY 2 —NEE IR0 TA VA b—1TF 53
PEDHL TVET,

o reference-index: Python OXiEE <Y 7 4 ZAZFHLLFHALTVE T, SODIIKRETTH, FED
SEEBRHTA R LTEHATTY,

X 57 % Python BT 2V YV —2A:

e https://www.python.org: H#7% Python ® Web %1 by 2 — R FF 2 X~ b, Python 283 % Web
R=—INDRA Y R—FZFATVET,

e https://docs.python.org: Python ¥ 2 X ¥ bADHERWT 7 A2 HL 3,

o https://pypi.org: Python Xv & =4 ¥ 7 v 7 2, LLAiE Cheese Shop™ ¥\ 5 BFFTHMIEN TV E
Lo ZHUE. 2—FEROKX Y >0 — FT& 3 Python £Y 2 —LDRE|TT, a—FDYY—2%L
726, ZZWREBFTLZZ e THOADBROTFLNET,

*1 ”"Cheese Shop” & Monty Python ® 2% v FTF: BEIADNF—IXRBICA-72FNE, HHPRDEF—F N BN L clerk

DWE o7z,
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e https://code.activestate.com /recipes/langs/python/: Python 27 v 7 7 v Z7iZa— KA, €Y 2 —i,
FEHWBRRA 2V T rOEREaL 7Y a » T, EELS DRFAADAE Python Cookbook (O'Reilly &
Associates, ISBN 0-596-00797-3) iZIR S TVWE T,

o https://pyvideo.org \ZFFRPL—F 7N —TDOXED S Python BEOETADY V7 2EDHTVET,

o https://scipy.org: Scientific Python 0 = 7 MIBEFIOEEBREHE - BIEEY 2 — Tz, #RBAR
B, 7=V & B Y L= BB, MR EDZ Dy F—I L T0E T,

Python BI#HEO BB DOHEITOVTIE, =2 —R PV —7 comp. lang.python IZIHFGT 20, Fizld X —
Y > 27" R b python-list@python.org IZiEZ Z N TEET, =2 — AT N—T A=V 7YX MNIF—1
VA ENET, Lo T, AARBEREN LAy =JF, IS AANBECIREINE S, EM (L E
B, FILOKBEORE., FILLEY 2 - LORRRE T, 1l HEEEBEOEELRHDET, A—-V Y7 UVRXIOD
7 —H 4 & https://mail.python.org/pipermail/ THIHRIFET T,

RO, BF X< HBEM (FAQ L MINET) DYRFEF zv 2 LTLEE W, FAQ 13 DR LI
FiFohs%< OBEMICEATVET, HRAOHBEISHT 2B EERTVE 00 LLERA,

BE
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%

FOURTEEN

MEEANRE CREER

WL DOPDNR=Y a »¥®D Python 4 ¥ & 7Y X TlE, Korn ¥ =)L GNU Bash ¥ = VIZR &1 2 HEREIC L7z,
BED ATTITN T 2 IRERESCEBELMRELZ Y R— ML TVET, ZOKERIIMA RRERA XA LT KR—
FLTW%, GNU Readline 94 75V 2o TEEINTVET, ZOFA 77 VIKIIMEDO FFa XV b3
HYH, TITENERDBETOBDIEIDD FEA.

14.1 275 L B RE

B Y 2 - NVHDOMWTEEA > 27 ) 2 OEBIRIC BEIFICAEMLENET o /- T Tab F—IIHTEHEE
M L. Python DX ORI, BEOR —ANVER BIUMARREREY 2 - LEE2BRLET, string.a
DES K Fy PTRYILAEKICOVWTIE, RED ' TORZFMEL, R LTHEoNLA TSI =Y
OB WM E R LE T, __getattr__ () XV v FER A 7027 v BPRICEEN TV R HE.
__getattr__ Q) BT TV =2 avERDA—-FEFETTE20D LAKRVOTERLTLEE WY, 77410
BETEDKRIZDL—F =T 4L 27 F VD .python_history EWHHKFID 7 7 A VITBEZRFLE T, BE
FRE DN IRA 2TV RDEy > a Y THONHT S A TEET,

14.2 WENA 2 2—T I 2ORE

Z DIEREIE. WIEADIRD A > 2 — 7Y ZIZHARIUI K ERELRTT, LI3VR LWL O00EERKIh T
E3, BIZIE T2HT 2 ZIRELWA VT Y PPRRENLHWETL 5 (3—HIRXDITTL TV b
= VBREDPE ST TVET), MTEEENA V2 =TV XD VR T =TV % fioTh I0hd L
NEFA, FEIPZ +— M REOMEEF 2 v 2733 (H2VRIERT2) a<vY FAEATL x5,

X OB A > 2 — TV ZORBED—2IZ IPython BHH FF, TDA Y X—FV R, BAZRLIAT
b TWT, XTI, A7V =7 MERSEENRBERER Lo IKBEEFF o TV E T, o7 7V 7 —
aYiARERRARENLD, fIAEAZ DD ET, MoBNA V&5 7T 4 7EREEE LTI bpython
BHHET,
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%

FIFTEEN

FHNNIRERE. €ORECHIR

FENMNRBE a2 — X D= Y =7 B3 2 R (binary) O0BTERESINE T, 23 10 EH ©
LTI 0.625 13 6/10 + 2/100 + 5/1000 WS EZRS, 2 EH O7ETIX 0.101 13 1/24+0/4+1/8 &
WHEZFSE T, 2D 20003 E -7 AUEZFD, ME—R 253 1 DH 10 RO TEINT
B, 220HE 2ERONETEINTND VWS LT,

BRRIZZ LIS, B AL D/ 2 ED L LTIEICRDT Z e TEFHA, ZOMR. —Bic. AT
L7z 10 EDFE/NERENE, 2 EROPEEE/ MR TIEM I &, FBRIC~ > VICiEBEh g s,

RONGEIL 10 25 L MEZHHRICHERTE XY, 7 1/3 2EXTAEL &5, 8 1/3 & B 10 O
BMELT, UTOESITERT 2 2N TEET:

[os }
& O TIERERI IR,

o |

& BITIEEZRIT U,

&= )

b, DB T, MEMBZHEC L TEI SN, BREIR LU TEER 1/3 3R D ERA, LrL, LD
DIEMERIABICIER > TV TL & 5,

FRfic, B 2 & LRBCRES S b b, 10 #H0 0.1 1388 % 2 £ L/METIERICRET 5 2 23T
TERA, A2 T 1/10 3EE/ MK (repeating fraction) 720D £3

[0.0001100110011001100110011001100110011001100110011. 5 c ]

EIrAROHTIED 2 b, ELEZTF2 282D 9, BEDRED I VY2 — XTI float UK. & AL
Ly FHLHATRYO B3 Ey b0, 2 OFREDEE Lz, TENMNITEMEAET, 1/10 DHEIR,
THE/NEIX 3602879701896397 / 2 xx 55 XD FF, ZAUI. 1/10 1AW TEA, BEICFICETIES D
Ao
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EPERENZFEDLDIT, IFALDI—FIE, ALUIK DO ZTEE A, Python 3w ViTEMEATnE =
HELLUED 10 #ENMETORMEEZ LT T 2 DT, EHEATOZEHMITITTO 10 ENIOLELUET LHr N k%
BB TT, ZLAY DT YT, &L Python 28 2 ETIEME Nz 0.1 OEBUEL 2D % 10 #HTRR
LTWizs, ZORRIIRDELSITHR-7TL x5!

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

L, BEATDAPRELEC S LD D2 TEHHTT, DT, Python XD/ EEERRT S Z & T,
Mgz oo 3 WHiIC Y ¥ 5

>>> 1/ 10
0.1

FRSNTHERDIEREIC 1/10 THZ LHICHRALELTH, EBRITHEHSIN TV HIZRDIESRIRTE 2 i
MNETH BN ZERFIIRATBWTLZEW,

BODDREL S 10 #EHOMED, FU 2 EAHEBOELEZ AL TWEF.H121F.0.1 ¥ 0.10000000000000001
¥ 0.1000000000000000055511151231257827021181583404541016625 & ¥' 413 3602879701896397 / 2
*x 55 [N ENE T, RMUELHEZEB L TWADT, ¥D 10 EHDMED eval (repr(x)) == x 2\
FM ML EERUE IS ICRRENE T,

HOD Python i, r> 7 & repr() B b A YEIEUK 17 HTOBEFEFE%ZFD 0.10000000000000001 D X
572 10 EHOEZRATERLTWE L, Python 3.1 22513, FLAYDIBFET 0.1 DX S LK FWHTEK
D10 EHDOEEERL SR D E L,

ZDENEE 2 EROFE/NMNIUGIIC o TR T HAR DD T, Z4UX Python DN TIEH D FHAL. bk
72DA—=FDANTTHEDHD FHA, N—FV =7 OFHNMNRHEZYR— P LTWSR2TOEHETRHRUEED
MEZHO 2N TEET (WSOPDEETET 74V MDD, H50VEEDHTIE— FEEATDH, D%
Z KT LEVDD LRLERAN),

I Xvilihodic, ¥ 7 +—~< v AL TEMHTEEHIR L7 10 EERI 2/ e s TtExd:

>>> 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"'

A, EEOaAYPa—&F—FOED RE 2D TVAREITD, WHITHEL L WS Z e 27 L TH VT
72XV,

b5 —DOOHHEZMMLET, HlZIF. 0.1 AEFEICIE 1/10 TRARWEDIZ, Zhz 3ERLAMED /2 EHEIC
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X033 TEHDEEA:

>>> 0.1 + 0.1 + 0.1 ==0.3
False

0.1 ZZHLE 1/10 12EL 2 Z BN TERWET, 0.3 dF7 3/10 IZ—FIAWHEL DT, round() BIEZ
o> CEHAERNICHD TR > THEERDD D FHA:

>>> round(0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)

False

BEZEX L2 EWEREISEDI 5 Z 2 IE TEEEAD, math.isclose() BABUI A IEMERE % L 2 DI {EF]
T3

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)

True

H 35 W0iE, round () BIECE M VI LUEEICHES 2 b TEFT:

>>> round(math.pi, ndigits=2) == round(22 / 7, ndigits=2)

True

ZD XD 2 EROEFEH NS OHBEICIIZ L DEZNH D ET, 10.1) OMEICOWTHLWHIK, TR
F—1 7T arTITVET, 2 EROFH/NNROMHEA L, ERICK GEBT 2MESEHICOVTONR DR
FTUWVZEIX, Examples of Floating Point Problems 2SR LT 72XV, ZOMI HE2EEZD X b FFMRH
BAIX The Perils of Floating Point $ L TL 72X\,

ZFRIC WS &, " EGRBEREZDD FRAT, TID. FEV/NMNAEBOZ L 2@BEICERLRNTLEE 0N !
Python @ float TUEMEICEB} 2 = 7 —I3FF/NIFULEN— R Y 2 7 H 52T D0 2bDTH D, IZLALDT
Y ETE—ODEED-DEL 2¥53 7D 1 TF, ZOMEIFILALDEETRIULED D DTTD, FF)
NBURTHENE 10 OB TR <L FEVMNUR OB EF/IATO & FilBRADREOEEERZ T 5 %D
W EDTBNWTLFEE W,

By —ADPEHET 32— T, FEOFHNMNUTEEOR AT, BICRENEEROMEEZPER 10 EOHTE
WICHDTERT 2045, FEINIIARHED OBREB/Z 221222 TL x5, 72VWTE str() THTITA,
= D7 fliE%E U721 AUE, formatstrings 1I2$ % str.format() XY v FO 7+ —~< v MEFEESE L TL
72E W,

EER 10 ERERLBMBE L 22 X 5 2E5EI121E, decimal TP a—AZHHALTATLEI WV, ZODEFET a—
NIRFIT7 TV r— a UREREDHENRDSNLE 7 Y r—a @ L, 10 EROFERZREELTY
%9,

AOIEMERFHRTiEE LT, fractions €Y a2 — A HMEBUCEO(FHEZEE L TVET (1/3 D &5 7%
IEMEIZRT DB TEET),
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BRI DFENOSHBEDA Y — 2= =45, SciPy v =7 FHAEMHEL TWS NumPy v 7 —IRZ20D
HOEFER Y =V ZFTARTAHBRNETT, <https://scipy.org> ZZRLTLIZE W,

Python 13 &HIC float DIEMEREDRHERL 7 75 —AXMET 2700V — L2t L TWE S, float.
as_integer_ratio() XY v FiZ float DEZHHEL LTRHL £ T

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

O RIIIERER DT, JTEDEZERICEITT 2 Z LN TEXT:

>>> x == 3537115888337719 / 1125899906842624

True

float.hex() XYV v FiX float DfE% 16 HEHTRHELEIT, ZOHED IV 2 — X =K ->TW B IEMEREE
RETEZT:

>>> x.hex()
'0x1.921£9f01b866ep+1"'

Z DIEMEZ: 16 #EEERIIZ S & D float EZ EMEICIEITT 27201IfES 2N TEET:

>>> x == float.fromhex('0x1.921f9f01b866ep+1"')

True

ZOD 16 EBRIIIEHER DT, % (77 v b7+ — LI KEFEET) N—2 2 > DREKL S Python T b H
DL7D, OZDT7 =<y FEHKR—FLAEEE (Java 2 C99 1Y) LIEFEICR DD T2DICHHT 5 Z
EPTEET,

BOEERTZY —n e LT, AatllHICB I 2 EOn X Z2HEML T NS sun() B H D £, TAUXRFM
BHOIDITHRMEZHNE T, TAUTE D, BENRRINREFHEICHE L2 52 52 $TERSINZRD, K
RpLEINT T

>>> 0.1 +0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1==1.0
False
>>> sum([0.1] * 10) == 1.0

True

math.fsum() X SIEA T, BEFOMERIC TRbiMi) 2IXRTEBHL, FHROMNLDIEZ—EL I T, Z
NE sum() X DBVDOD, REBRANPIZL ALK IN, ENREHPIERIGEL B2 L5 BB LW —
ATk, KDIEMETT:

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,
-143401161400469.7, 266262841.31058735, -0.003244936839808227]
(KDR=12HE<)
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(AIDR=I 5 DREE)
>>> float(sum(map(Fraction, arr))) # Ezact summation with single rounding
8.042173697819788e-13

>>> math.fsum(arr) # Single rounding
8.042173697819788e-13
>>> sum(arr) # Multiple roundings in extended precision

8.042178034628478e-13
>>> total = 0.0
>>> for x in arr:

total += x # Multiple roundings in standard precision

>>> total # Straight addition has no correct digits!
-0.0051575902860057365

15.1 RITS5—

ZOETIE, 70.1” DHFNZOWTEHINIHAL, 205875 —RIHLTED L5 I TUIEMR O % B9 T
TR20%ERLET, 22T 2 EERHADFEH/NIEEICOWTORBNLRARMIH 2D LTiHEEED
9,

I 7 — (Representation error) &, WL 20D (EEICIXIZE ALY D) 10 #ED/INED 2 EIE G 2) D58
ELTRHATEROVE VWS HFICEBRLTVET, Z4UX Python (H %W Perl, C, C++, Java, Fortran. 3
FUZDOMZ ) BHAFREED DIEfER 10 ERER TR TERVWEEREHTT,

BREZIRBZDOTLED? 1/10 3 2#EED/MNETHEICRHATEE A, PR D 2000 FLFE, 1ZIFITART
D~ 21X IEEE 754 2 EBOFB/INEUSEE ZHWTE D IEETRTD TSI v b 7 4 — 4 TiE Python OFH)
/NS % TEEE 754 binary64 ” f5#5 (double precision)” fEICX T4} % 3, IEEE 754 binary64 fElX 53 £ v
FOREE OO, FEMICANZITES L35, ARERRD 0.1 ZROLAWVEDOSEICEIL, J/2¥*N ©
BRICLES2EENLET, JIZB x5 53 By hOREEDOEKTT,

[1 /10 ~= 3/ (2%%N)

EEHEZETL

[J ~= 2%xN / 10 J

YRDET, JIFEEIC 53 By FOKEEF o TS (>= 2%x52 7253 < 2xx53 ) Zx RAWHT Y, N 2 LT
REZ{EIE 56 1T D £

>>> 2%x52 <= 2%x56 // 10 < 2%x53

True

Thbb, 5613 J 2bx5E 53y FOBEDEEICHEDS N OM—DETT, J OED 2 3HIZZFDE % A
Db DTT:
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>>> q, r = divmod(2**56, 10)
>>> r
6

FIARA 10 OFFLL LR DT, BREDEBZYID EIFThDdDickh £3, ¢

>>> q+1
7205759403792794

#t- T, IEEE 754 OfSFEEICBY 3 1/10 OHLD 2 % B DU

[7205759403792794 / 2 *x 56 ]

¥ eaEkE 2 THo T/ M LET:

{3602879701896397 / 2 **x 55 ]

Ad7z e ZFZWID EIF =0T, TOMIFERICIE 1/10 KDDPLREVWILIFHLTLEZZ W, LYIDIETE
L7 EE, Bl 1/10 KD b ISR DET, ¥55612L 5 BER 1/10 TEHD FEA !

DFED, AHEM 1/10 2 "HET 57 ZLIRBRLTHD FHA, FITEEIFHEBTE 20, ERLD & 5 R
T H Y. IEEE 754 OEFREEFRE/ MU THEONL2 D o & d KWVIELUIATIZR D $3:

>>> 0.1 * 2 *x 55
3602879701896397.0

CDIBUT 10%%55 2T iuX. 55 MO TERDHEEZ RS Z e BN TE X!

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
10000000000000000655511151231257827021181583404541015625

CAUT IR ER L TV B IEREZR EE A, 10 ERUE 0.1000000000000000055511151231257827021181583404541015625
WIEEFLWVWE WS 22 TT, ZLDEE (HW A=Y a v Python 2&%) T, 2% 10 #EZRRT 3
DT MEREANET 17 HITALD £ T

>>> format(0.1, '.17f')
'0.10000000000000001"

fractions Y a2 —/L ¥ decimal BV 2 — L Z2HS5r Zh o6 DHEZ T ET:

>>> from decimal import Decimal

>>> from fractions import Fraction

>>> Fraction.from_float(0.1)
Fraction(3602879701896397, 36028797018963968)
(K= 12ki<)
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>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float(0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format(Decimal.from_float(0.1), '.17')
'0.10000000000000001 "

(AIDR=I 5 DREE)

15.1. RHEI>—
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16.1 XfEE—F
16.1.1 T5—0IE

I —PRETEE, A VE—TVRILT—RXvt—IJL AR 7 ML —RAZFRLET, XMiEE— FTIX, %
NBHITEDOTB Y FRIRDET; 77 AR SEITLEGEIE. ARy 27 FL—XR2RRLTERDAOKT 2
T—RATHTLET (try XD except HIiTUBE I, T2 TVWI I —1CidHh A, —HD
I —3ERMPCBE@MTH D, bR T AT —ZZATHRTLET, SHENHOTEERH 2D X EY
TRODEGECHEHAEINE T, T7— Xyt —YR3PTEELS —HHCEZATAET; ZATH LT, @FEIEE
TLlm B o2 NEIIEREHINCEZIAETNE T,

D IAAFE (interrupt character, il Control-C 2> Delete) # —XF/IE K77 ML TXA
TEHe. ANHPRYHEEIRAT—RTay T IR FT, ' axy FOETHICEHI D IAAX TR X4 TS5 L
KeyboardInterrupt FIAADEE ENE T, ZOHIMI try XTUBTE £ T,

16.1.2 E17AJge% Python X2 1) 7+

BSD JE® Unix ¥ A7 A TiE. Python 227U FMET 2V A7V F DL ICEEFETARICTEEZS, Zh
2115 1iE. LT ofT

{#!/usr/bm/emz python3

(ZZTRERAYETYRZHPL—FDPATH EIZHZRELTVWET) 2R 27V S ORHICEE, A7V ST 7
ANVCEITAREE— FZRELE T, #! 37 7 A VORAID 2 FTRITINZERD FHA, 77y FT7+—A41
XoTE. ZORMIDITE#IT 28T XFA Windows JEX ('\r\n') Tld# <. Unix & ("\n') THRF U
BOBWIERHDET, Ny TaFkiIRY FXXF 7405 '#' & Python TidaxXy b2HZHD57%
DIFEONTVE Z L IHERE LTI,

*1 GNU Readline v 7 —JICHE T 2 BEOBNTH TN e 0D H T,
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chmod I~ Y FEMZIZ, A7V T MNIETE—FREITHREEZ 2 e TEZ T,

[$ chmod +x myscript.py

Windows Ti&, 7 ETE—F” DX 2REH D £X A, Python DA V2 +—F —ZHBIWIC .py 774V
% python.exe IZBENTF % DT, Python 7 7 A VX TNI V0 752 ZN%2 A7) S LTETLE
3o .pyw HEBRTF S (BRIF: pythonw.exe I2) BEfTIF S, BHEa Y Y — v 4 Y FURMIHIL TEITLET,

16.1.3 WEEE— FRAOERIRERTI 71/

Python ZXfFEHNCHES & ZZlE, 4 VX7V AR T B EICHETI NS0 DEENLRa~Y K15 3 L f#
Mz e HYET, ZHh%ETS5I21%,. PYTHONSTARTUP & FRINBIRIBER E. £ > & 7V X @RI ET
ENZAR Y FBA0TT7 7 ANBICHRELE T, ZOMREIE Unix > =L ®D .profile IZBlTWE T,

D7 7 ANINFEEY Y a vy D ERETHAHINE T, Python 23a~>Y FERZ Y FhpoiAHLTWS
L ER, /dev/tty p3a~ Y FOANTLE LTHRIIIEES ATV S (ZDHENEEN L Y & a O Xk 5 ICEfE
LET) BDIFTREVW BB IO 7 7 A Vd@GAHSNEEA, 7 7 A VRO A~y Pl MaEla~ s F35E
1TENZHAFIZEB A CAMZERANTEITINE T, 200, 774 VATERINTWVWED import Xz 4
TV MI EDOFFENE LYy a YNTHES Ze BN TEFET, $720 ZTDT7 7 A LAT sys.psl X sys.ps2
EEBLT, Iur 7 2ZEETHI b TERT,

BLEEDT 4 L7 PUDLEMTAR= 7y T 77 A NEGRAHLIZVDRL, Z7B—NLVDAR—FT v
77 7 A VDHIZ if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read()) D &5
BIVT T LEELIENTEET, AVVT M TRE -7 v T 7 7 AN ZEO0DRS, LTOLSICL
TARZ Y 7 MR TIHRINCET L2 TR D $EA:

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 hRXEZIAXBEZ a—I)l

Python 12—+ —2%% Python 272X <A X§5/20D2DOD7 v 7 sitecustomize ¥ usercustomize % H2fik
LTWET, ZADBREDLICEEL TWE 222 I12iE. £ 12— —D site-packages 7 4 L2 + U DIGFT
RO ZRENDHD £F, Python ZEEIL TROa— FEFETLTLIZE W

>>> import site
>>> site.getusersitepackages()

'/home/user/.local/lib/python3.x/site-packages'
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usercustomize.py ZZ DT 4 L7 FUI/ERL T, 22 TRN VI ZIRTELIENTEES, 2DV 7
AVEHEA Y R— P EEINCT S -s 7> a VEMEORVIED, £TD Python OEBIRHICETINE T,

sitecustomize €Y 2 — L BFC XS EEL T2, —BRNICa Y a2 —X—DEHFICL->T, Z7a—ULD
site-packages 7 4 L7 b VB X 41, usercustomize & DIEICA Y R— XN FET, ML site Y 2 —L
DRFa2 X IFEBRLTLIIZEN,

bz
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1%

>>>

2to3

abstract

B

4
VERIGTTATTINEBIFSLT 74N D Python 70y T b TE, A VR TVRTAVRIIT 4T
WKEITEhLa— FHlTECHTEER T,

K
DHDPEZLNET:

o AVERIIT4TTINCBWC, A YTy hENa—FTay 2, BT 3EADXYD XFOM
(GUEEIN. MmN, EFEIL. =ES IR oWl 7Ta 1 —X—okic, a— K2 ANTIBICRRIh
%77 4L h® Python 7m > 7 hTT,

o FHAAADER Ellipsis

Python 2.x @2 — K% Python 3.x D3 — NIZEWT 5 Y — L TT, VY —Ra— RE@H L TZOMA
ZK[El (traverse) §5 Z & TRAITE 3. IEHIEDOKE T2 ML £9,

2t03 IIFHEZ 4 75 Y D 1ib2to3 & LTHHTE XS, HADOY -1 L TR 522 Y 7 b2 Tools/
scripts/2to3 & L THRMEXNTWE T, 2to3-reference ZZMML T Z&E W,

base class

(HIRILE S 5 R) fIRILE S 7R3 duck-typing 25 S % S DT, hasattr() REDHIDT 7 =v /T
EABEFTH o 72 D Wb IciR 5 (Bl 21X magic methods DHE) HAEIKA ¥ X —7 = —RAZERT 5 Fik
PHRMEL 3, ABC IR (virtual) ¥ 727 7R ZEALET, THEET FALLHERLERBAD, £
N TH isinstance() % issubclass() WKARHMINFT; abc EV 2 - LD FFaX Y F2ZHLTL
72& W, Python 12id, £ < DilAAA ABC 2SFAIENTVET, ZDOXRIE. (collections.abc E
Ya2—)LT) 7—XME, (numbers €Y 2 — /A T) L (io £ 2—/"T) A+ VU —24, (importlib.abe
EV2—NAT)AVR=F 774 VEARUEB =KX =TT, abc Y 2—NZHHLTHED ABC Z{EKT
XET,

annotation

(77 7=>ay)EB 77 RN DT X—-22RDEICEFHRT 2 7L TT, BEICXD type
hint & LTEHLRLTWET,
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O—HANERDOT7 )7 —a VIFFETRICWE 7 7 XATEEFEADL, ZJu—LZ ., 7o XEH. EEo
77 T—=aYiEENFNEY 2 -, 75 A, BD __annotations__ FFRBMEICHERIN TV T,

HEBEDEBAD B 5 variable annotation, function annotation, PEP 484, PEP 526 #ZH 1L T 12X
W, Fiey T/ 7= arEMHATERNRA NS Z 77 4 X LT annotations-howto HZ LT ZX W,

5|% (argument)
(FE518) BIRCZ PO TS, BAE (F721d AV Y F) ICEFHETY, EE2EEH D $3:

o F—T—F5|E: BRI LOBRIZE I BORNCHENF 22OV D (fl: name=) o, ** IZHilF 7= &F
EoHoEr LTHEIN5E. HlZIE. XD complex() ODMEUFH L TIE, 3 ¥ 5 25F%F—7— F5[#
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 5})

o MUESIE: F—U— FEIEUNDEIEL, MESIBIZEIEY X FOHICEL T TE, T2+ 1ITHIT
7z iterable DBEZRL LTEIT BN TEET, HlZIX ROFITIE 3 & 5 XM AHMAESIETT:

complex(3, 5)
complex(*(3, 5))

HEIBUIBEBOERICBWTHARITED O — L EBHICE Y Y TonE T, b Y TETIHANIOVWTIX
calls BB LT 7EE WV, YV X v 7 RAZBVWTHFIBERT-DICHoWBERNEMHS Z e HKE T,
Ml X A EZ e — A ABBICE Y Y THNET,

R51% . FAQ @ FEFI ARG IEDENIMTTI2? . PEP 362 2B LTS,

asynchronous context manager
GEFRa >y 7F A bv =Y v) __aenter__() & __aexit__() XYV v REEFKT 5 I LT async
with XAOEEZEH T 2479 =2 FTF, PEP 492 THAIRE L,

asynchronous generator
(FEFEAY = L — &) asynchronous generator iterator iR BIEI TS, async def TEFEEI Nz T/l —
F VBABUTI TV R TA, yield R EFOHRTHERD £F, yield U async for L —FTHAHATE S
EOIM P ZEKT 2 DIHHENET,

WEIIEFAY = 2L — ZBBERR L E T2, RiCk-> TR A XL —21TL—&2 237546
BHYET, BRSNLERPH L2 THRWEGE, B wen B e AL £,

JEMIY = 2L — XBEICIE, async for XX async with X7/ZII TR await XdbHB2 I HHD
S

asynchronous generator iterator
CGEFRIIY = 1L —& A4 7L — &) asynchronous generator B THEKENZ AT 27 M TT,

148 18 A & A5


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/
https://peps.python.org/pep-0362/
https://peps.python.org/pep-0492/

Python Tutorial, J'J—2X 3.12.3

ZAUX asynchronous iterator T, __anext__() XYV v K& THEN 2 & awaitable 7 72 =7 + %
BLET, 2D awaitable & 7Y =7 MME, XD yield RETIHFAMPY = 3 L —XEROARKEEETL
£7,

% yield TE—RINCUEZ K L. ZOHOFEITIKE (0 — LV EHSPHREF O try XEETD) RillE
LET, EEBAS T RL—FALTL—42 » __anext__ () TIREN7=MD awaitable THEBICHEHB T 2K
1213, ZOHhMEFEIZNE T, PEP 492 B3X U PEP 525 2B LT X W,

asynchronous iterable
(JEMEAA 75 7)V) async for XOHTHHATE 24727 T3, BHHD __aiter__() XV v F»
5 asynchronous iterator iR Z IR FAUIIR D £¥ A, PEP 492 TEAINE L,

asynchronous iterator
CGEFRIIA 71 —%&) __aiter__() & __anext__() XY v RE2EEL AT 27 FTF, __anext__Q)
& awaitable 7 7Y =7 b RIBRERIFIUIRD £ A, async for I& StopAsyncIteration fI5} %% MH
T5FET, ERAAATL—KD __anext__() XYV v FHIRT awaitable Zf#R L £ 3, PEP 492 C#&

AENFE L7,

Bt
(Bl A7y =7 MicBEMfT SN, Py FRERNICL > THATTEESRBINGETT, flxiX, 7
Tz b o DEN 0 ZFo TV L E, ZOEMIZ 0.0 TERINZET,
F 7Y =7 MiZIZ, identifiers TER SN2 TF TR BRVHFIOREEER 5 X2 2P TEET, 2R
setattr() Zffiv, 7027 P ZNEFFAIL TV RHEIITAE T, ZO XS REMHEF Yy FERER
TE7 272X TET., RODIT getattr ) 2o TWMABELDH D 5,

awaitable
(#H%PTEE) await N THEHAT 2 2Bk 2 A 7T =22 M T, coroutine 2> __await__() XYV v FH
H2FTY 2V bTF, PEP 492 2B LTI W,

BDFL Py
R E B MHEE (Benevolent Dictator For Life) OIE T3, Python OfF#E. Guido van Rossum O Z &
T3,

binary file
(N4 F VT 7 AN bytes-like TV LTI b OHARAABIUEZRAANTES J7AILFT
Ik TTe XA FVT7ALDHNE XA FVE—F ("rb', 'wb' or 'rb+') THLNITZT 7 4 L,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *® gzip.GzipFile. DA Y A XY XA TY,
str A7V 27 FOFAEEINTEDZ 77 AT TV 27 MZOWTI, text file BB L TLZE W,

borrowed reference In

Python’s C API, a borrowed reference is a reference to an object, where the code using the object
does not own the reference. It becomes a dangling pointer if the object is destroyed. For example, a

garbage collection can remove the last strong reference to the object and so destroy it.
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Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong reference
in-place, except when the object cannot be destroyed before the last usage of the borrowed reference.

The Py_NewRef () function can be used to create a new strong reference.

bytes-like object
bufferobjects ¥R —F L TWT, C SFEOEKT EiLT Ny 77y =2tk A 7227 b,
bytes, bytearray, array.array ®. %< O —#HJ7% memoryview & 7Y =7 P ZTHICHD £7,
bytes-like 72 =2 MI, T—&EHE. NAFV T 7 ANANDRE, Y7y bEREHLEZEERE, A
FUVTF—=REERTE2VSVARBEICHHT 22 e TEXT,

BODPDBRETEINAF VT —REEHTZRENDDE T, ZORMEORF 2 X2 FTIEEL " HAFTE
AREZR bytes-like A 7Y =7 M ICEKRLTWVWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEFENE T, /. HMOBODLDIMETIIAELRA T =7 FPHONXN
AFVF—=% (" HALHLEHOD bytes-like A 7327 1) ZRHRELET, £4ICIE bytes & bytes D
memoryview * 7Y = 7 FEENE T,

bytecode
(N4 b a—F) Python @Y —Z2a— Fi&, Python 7025 L ® CPython 4 ¥ &7V X ONFRHTH
BNA FaA—=FAay A LENET, N ba—Fi& .pyc 7740 CF vy adh, A7 740
PoEHIRKFETINZ L ZWF I EHRICRDET (Y—RA—= K256, Fa— FAOHED 2 ¥ AU
XN FET), 20 " HEEFE (intermediate language)” (&, #&4& D NA b 2 — RIS 2 HEIHEE % E
792 RETSY TEFET 2 VWAE T, HERERELE LT, N1 Fa— FZRZ % Python R~ ~
MICEIfET % Z &%, Python VUV —RAMTHETH 2 Z L IFARINTOERA,

NA ra—Foma—ElX dis EV2—1 IZHHFET,

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, argumentN) ]

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
(=N 7)) FERO D ZRFRTEITENS1DIT5 8 e LTHEI N SR

952
(ZFR) 2=V —ERF TP 27 V2ERT 27DDT7 7L —1+TF, Z7IRERIEH, 2DV TR
DAVARVALORERETERY v ROEREEAE T,

class variable

(79 AZH) 75 A LICERIN, 2FALRLT (DFED, Z77ADA YRR YA ETIERLIZ) BEX
N2 ZexHNE LTWSERTT,
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complex number
(R L<HON TV EEMREZIELLDDOT, IRTOMIEIL e oM LTREINWE T, &
BOIBEERNL (-1 OFHIR) I2FE2HI 0T, —fRICBEETIE 1 t&ErA. LH¥TE j tEHEINE
§o Python 3EFELICHARALTHIEL, BEDKILEZM-oTWET, BHIIREIC j 200 TEEXE
Fo BlZIF 3+1) T9, math €Y 2 — VOEBEKRZFH T 2121d. cmath ZfVWEF, HEBOMHIE
DD EERBAOMAEET T, HEEZECRTE IRIEEEVRIEALTLE>TEWTL £ 9,

context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable
(AYTFRAMER) avTFAMURKFE L CRRZEEZFOER, X H2ERDMEHIE L2 DFEITA
Ly FTEREDVBEZRAL Yy FE—ALZA L —=JIUTVWET, LEALaYTFX MEHTIE, 1 DOET
ALy RIZWLD2p0ay7XF A MEH DG, 2> 7 %A MEROF RIS R IEFRIH X 2 7 O
DIBIFTF, contextvars SR L T XV,

contiguous
(BE#Z, #fE) Ny 7 7 DI C8ft £721% Fortran &t THEHAEIC, 2Dy 7 7138 LTS
LARREET, EaXoinNy 7 71 CEfETH D Fortran HHE T, —JUrOEHITIE. ZDOERIIHT
XY FTEET 2 X5 KEHEI N, BRTFHRLaILBEDHERI TOKIEFCHIEST, 2T C-H#ifi
ZEAITIE. XEY 7 FLRAHICERZ K S BRICIEREBEOBR A FORINIZED 5 DITH L, Fortran #ii7s
BiH T RAI DR A EOBRINCEN = £ 5,

d—F>
(AN=F ) an—=FYFIITN—F DL D —RNEEKTT, F71—F L iTidRD oM DS
AD. ok sl Mmhr bt s, aL—F I3 ZL OkA RMEP B A, 5, BT ZeH
TEXF, a—F VI3 async def X THEETEZET, PEP 492 2SR TSI W,

coroutine function
(an—F VB coroutine 7Y =7 BT TY, a—F VBRI async def X THEEXN,
await, async for, BX U async with ¥—7— FZFOZ R EF, 2 bid PEP 492 TEA
SNF L7,

CPython
python.org TEAF XN TW3, Python 7125 I v 7/ EFEDEMEN L EETY, "CPython” ¥\ 5 HiZE
E. ZD%EEE% Jython % IronPython ¥ \Wo =i SEEEr XA 2 RENE 258 CHHEINE T,

decorator
(Fav—2x) BlOBEEERTEE T, #BH%. ovrapper M CHIBZEH i L CHEAINE T, 7aL—%D
— R M AL, classmethod() ¥ staticmethod() T,

FaAL—RDFREI VR VRS aH—TF, XD 2 ODOEBERIIEHRNICF L DHDTT:
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def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, HEDHDLDAFTEA, T7aL—XICOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

descriptor
Any object which defines the methods __get__(), __set__(), or __delete__(). When a class
attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FRZYTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide ZZ /B L TL 72
é L\O

dictionary

An associative array, where arbitrary keys are mapped to values. The keys can be any object with
__hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FrEMNTIERED) iterable NORTH 2 WE—HOERZUIL T, ZOMR» SR 2HEZRT a7
FEZXJTTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n **x 2 X}
S B EEEE AR L F 3, comprehensions 2SR L TL 72X W0,

dictionary view
(fFE L 2—) dict.keys(). dict.values(). dict.items() 2NRFTA 7V =7 b TF, HHEDHHODH)
MR a—Z2RMHLEST, bbb, HE2LEINIZ a2 -3 2RI L £3, S#EFL 2 — 2ol
IIERR Y A MTT 5121F list(dictview) 2L T ZE W, dict-views 2B LTI W,

docstring
A string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of the
enclosing class, function or module. Since it is available via introspection, it is the canonical place for

documentation of the object.

duck-typing )
24727 MPELWA VR =T 2= 2% Fo TV EDPERET Z2DICATY =7 FOME RN R
PIIVIRAZANTT, Rbbic, BiicA 7Y =27 DO XY v RREHEDSIEN D #HEbhzD LE
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T, (7LD EIICAZAT, 7LD LS RBIE. ZARETeATHS,) A v X—T7 2 —RA%H KD
HHTZZ2T. EFRLTHA I Na—RNE KVE—T7 4 v 7 BRELHF L CERREEZM ExEF
T Xy XA 73 type() X isinstance () WK BHEZ BT E T, (2L, Xv &4V 7%
HMREEREI SR THETZIdTEET, ) 2ofb b, WMAZ hasattr () HIER FAFP a3
IVIERFAALED,

EAFP
A% & 2 X DFLEHE D HHES (easier to ask for forgiveness than permission, ¥— 7 4 —DiER])
DUETF, ZTD Python TR bR TWEa—F 14 Y FTAXA VTR, BBEITARNRF —BEIEDFE
TE2HDOLEL. ZDREN > TOGAIHIN /R L T, COMBTFERIEI2a 7417
AZA M, try XB XU except XD EABLIZOPRHETT, Z077=v 273 CDEH>%LF
FETLLfEbhTW2S LBYL AR A NN DTT,

expression

() MHrOELFHHX NS, —F & F DO (a piece of syntax) TF, Wz 2, X&FV 771,
HHn, JBET 72 A HEFPHEBITFOCH LY, 2RI HROEROMAENRTT, MOZOEFHELE
W, Python TIXEFEOETOMKERZIA L VI DI TEHD ¥ A, while DLI I, R LTIHEX
BNX DD FET, KABRTRERLINTT,

extension module
(JEREY 2 =) C % C++ THEDPNZEY 2—1 T, Python ® C API ZF|H L T Python 2 7%
I—HY—a—FeLheHhLET,

f-string
YRR 'F BT WA SIFAN Y T Ik estring” EFEHEN. ZHIE 7 x—~ v NEAXTHI T 5
L DIEHEEOELMTY, PEP 498 3ZMRL TL X,

file object
An object exposing a file-oriented API (with methods such as read() or write()) to an underlying
resource. Depending on the way it was created, a file object can mediate access to a real on-disk file or
to another type of storage or communication device (for example standard input/output, in-memory

buffers, sockets, pipes, etc.). File objects are also called file-like objects or streams.

T7ANF T2 MZBEBRE 3IEEIDET: FO N1 FU—=T74IL. Ny T 7E0= N1F
=T 7)., ZL T TFAFT 7ML TFe /X —T 24 RF io EV 22— L TEEINTVET,
77 ANTTY 27 AR ZREHER 72 S7TRI open() B RS Z 2T,

file-like object
file object £ [AFETT,

filesystem encoding and error handler
Encoding and error handler used by Python to decode bytes from the operating system and encode

Unicode to the operating system.

T7ANTATLADLY A—F 4 V7T, TRTH 128 N4 UTFIRIEFICTa— FEN53 Z L HRFE
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ENBRLATEEDFERA. 77 ANV RATFLADIYA—F 4 Y TIRMREEI N h - 725E81F. AP
BEIDY UnicodeError 2322 ehdH b 3,

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be used

to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read ()

function: see filesystem_encoding and filesystem_errors members of PyConfig.
See also the locale encoding.

finder
(774 Y R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA TV 227 b T,

Python 3.3 YETIX 2 BEO 7 > 4 VX 0D D £F, sys.meta_path THEH SN B meta path finder
¢. sys.path_hooks T XN 3 path entry finder T3,

Sz OV T PEP 302, PEP 420 BX U PEP 451 2B LT X W,

floor division
(I D& TRRE) —Fm BB D 5T 2 BAIBREL, YD IS CREBE I // T3, BIRIE 11 // 4
F 2112720 ZREIEHFMNCTFEV NUEBOEDORRETIZ 2.75 28 BoTE %3, (-11) // 4% -2.75
Z INEWAIC DS GRITE: BOEBAANDIDZITS) OT -3 184825 IFERALTLEZ W, PEP
238 ZZML TLIZ&E W,

£
(B MM LENCEZ R —HOX D Z e T3, BAEICIZ 0 U LD R5|8 2ET I e PR ET, FEiK
DOEITRHCSIBEFHAT 2 Z e HK T T, R AV v E, function 2B L TL 72X\,

function annotation
(B 7 ) 7—>ay) DT X—=22RDED annotation TF,

By ) 7—yarid, BEEEEY bbbz d: flziX, ZoBEE 2 o0 int Blo5[5
P L HIFE N, £/ int BORDEEFE LTI TVE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT ) 57— a Y OXEIX function DEI TR Z N TVWET,

WEEDFAD D % variable annotation, PEP 484, B L T2 & W, ¥/, 7/ 7= a vy 2MHT
BRRAMFSZ 25 4 A LT annotations-howto HZH L TL Z&E W,

___ future___
A future statement, from __future__ import <feature>, directs the compiler to compile the
current module using syntax or semantics that will become standard in a future release of Python.

The __future__ module documents the possible values of feature. By importing this module and
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evaluating its variables, you can see when a new feature was first added to the language and when it
will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(FR=—Yarryay) ZhUREEDIS 2L DRV E Y 2K 208 CF, Python &, BAH Y~
k. BRI LT 3B =Y a1 s R0 THA—D AL s Y 3 YEFTOET, HRe
Yalr s gc BV a—EMFoTHETEE T,

JIrlL—%&
(¥ = 2L —2&) generator iterator 23R 3BT, @HDOBBUILI TV E I3, yield REFORTRZ
D%J, yield I, for L—FTHEHATE/D, next() B THEZE 1 D FOWMOH LD TES, {HD
WS EERT 2DHEREINET,

BHEEY AL —XBEREZRLETY, XRICL s TR PxRL—F1TL—4 ZHEIT5ERH D 5,
RS NIERDSH S 2 TlRWEE, LD DI BEE AL £ 9,

generator iterator

(Y= rb—&A T L —2R&) generator BAITHEREI NS AT =7 FTT,

yield D7 NIZRATFEITIREE (RFTABSARUED try R 2 E) ZaE U T, WHEIE—RHIc
NET, DxRL—FA4T7L—& Hfchs . THLEMNEZIEL 2T (@HOBEBMIETOLNR
BT LWIRRED S BAR S 2 D L RIRHYTS),

generator expression
(P23 —2R) 4 7L —2ZRITRTT, HFEORIC, V— FLHEEHRT 5 for Hi, ., 2L TH
WETRER: if HiAODOVTWVWE ESWCRAFE T, &5 LTmEnzRd, AMllo BB Tz 4 L
ESE

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function
(¥ =2V v 7BR) Bz BN LR CHEZ2 3 2 BEE D SRS N 2 BT, RO LIFIZE O
EERWDEPIET 4 ANy FT7ATY XLICEDREINET,

single dispatch, functools.singledispatch() 7L —&, PEP 443 2L T 72X W,

generic type A
type that can be parameterized; typically a container class such as list or dict. Used for type hints

and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

155


https://peps.python.org/pep-0443/
https://peps.python.org/pep-0483/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0585/

Python Tutorial, J1)—X 3.12.3

GIL

global interpreter lock ML TLZE W,

global interpreter lock

(Za—nn4 &7y &ay 7)) CPython 4 Y27V ZHBFALTWS, —EIZ Python @ /N1 FJ—
F Z2FTT22Ly RiE—2R0TH 2 e 2RET 2HEMHATT, ZHUTKD (dict REDEELIMHA
ABR R &) 7Y 27 VETADFEET 71 2k U THREEINICRZ 2127 5 DT, CPython O3NS
SYTNEHRDET, A VRTVREEERY 7T 5T, AF TRy Iy YL 25D 2
AL EBIEHZIT, A VX TV REMEICTLF ALy METEZ X512k D ET,

77Uy BHED 2 VISR W K DD DIERE Y 2 — Ui, iRy & 25t RR C O HEOE W% 3§
5L EFIT GIL ZEFRT 2 X5 IRFFEN TV T, 74, I/0 Wiz 3 23558 GIL 3HICHREINET,

MR HHARYAF ALy RE” Lied Y27V & (SN2 F—2E2MflirVHETr Yy 725 5) 55
REINF LD, — Ry 0T aty SDBEDNRT7 3 —< V ADPEP 12O TR LEHATL
J2o TONRT A=< Y ADMEERRL IS T2, BENIDEMICRDETFaX FBMT 2 & X
L5NTVWET,

hash-based pyc

hashable

(Ny T ar—Z pyc 774 N) IELHERHFIT 272012, FIET Y — 27 7 £ L OREEFHRLITIE4
ANy Y afBEFEATEZAL Fa—FDF v v a7 7 4L TT, pyc-invalidation 2SR L TL X0,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny Y aFRERA TV 2 7 PEIHED X —PEED X U N— LTHZ T, HEPEGD T — X HIEEN
BTNy ¥ 2 flie o TWVWAENS T,

Python ®4 I 2 =X IAREHAABFT T =27 NI IFLAEDNY Y 2A]HETT, (VA MRHED X
572) T2 —RITNZAYTFIEINY Y aPAIRET T, (X IR frozenset DX H572) 4 I 2a—&X 77z
TR BRIy Y aWRETH DI L EDAENY Y aARETT, I—Y—ERDI FADA Y ARV AT
BHESRATI =7 VAT T AL P Ty S 2 AT, Zh5ERT (ASERVT) HlsE Rz kS
flichd b, Ny aflld idO) EhHEsIET,

IDLE
Python O#ARFERSE (Integrated DeveLopment Environment) & %2 8355 (Learning Environment)
TF, idle X Python OEEHEMNZEAMICFMI N TWEEANEED LT 4 R 4 VR 7Y RBR T,
immutable

(A 32—&70) MEDEER 1A TV 22 b TF, 4 Ia—KTARA TV =2 Mk, Bl XF
I, BRORTABEDNBHY T, ChEDATY 27 MIARZEZ SR ERA, HOMEESE5HIC
& HiRBATY 22 VEERLRGNERD A, 4 Ja—XTARE TV 22 ME, HED Y > a
DT Y 72 B RN CEEREE 2R LET, HEOF—2ZOfITT,
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import path
path based finder 3 import 3 3 EY 2 —VEBERT 25 (£721F path entry) DY R b, import H,
ZDY A MIEY sys.path DORETH, 37 v r —JDFEEF Y —ID __path__ EBEH»S
HRET,

importing %)
5EY 2—)D Python 2 — FAHIDES 2 —)LD Python 2— FTHZ 2 X512 F 3MNHETT,

importer =
Pa—NERLTe—-FRTEFTI I, finder & loader DEBESLTHHIXTI T b,

interactive
(hfEERY) Python ICREINEENA > 2TV Z93d D, XPREA 2TV EDOT0 >y T MTANT % L HIEE
CETEINTHRZRS Z e TEE T, python &5z 52T IWCETLTLIEI WV, (Arya—
ADRAA YA =2 =55 Python DXFENA > 27 ) X RBEITEZ 206 LOLERA, ) ME@ENA Y& 7Y
2iE FILWT AT 7E2RLTAHLD, EY 2=y Fr —=IDOHEINTAS (help(x) ZHZATBEW
TR EW) DIZIFEIERRY — L TF,

interpreted
Python i34 ¥ & 7V ZERDEFETH D, ¥4 FSBEOMMIMEL T, (N4 ba—Farq
IHRBDBIDIC, ZORFNIEHETT D, ) TITOA YR TYRFiELIE, Y—Ra—FD7 74 L%,
FIETARERICL THLFTEIEL L Vo BER LIS, EHRFITTELILZERLET, A V&7
VREROEFETEH. a4 FTERDBFEID IR TNy 7OV A4 7 UIF DD, a7 L
DETIF—MRITENT T, WEEH BB TSI W,

interpreter shutdown
Python £ ¥ Z =7V X —=iZ¥ v v b XU UV REFINLRFIC, D 2 —ALTXRTOIZ VT 1 HLRHNES
MHEZ YD, TRXTOMR LY Y — AZEMEMCBT 5, Rl 7 =2 — XAV ET, ZOD7=2—X
W AR=OALIE REHEIMCHLE ST, I D Z—F—FRDT A b T 7 X —% weakref 2 —)L
Ny FRREFHEINEZEDBHDET, vy bR Y72 —XHIZFETENS a— N ZIADMRET S
YUY =AM TTIMRE LRV (KL HBHNEFA 7 7Y —FY 2 —/L% warning HETT) 72Dk 4z
BISMCIER L %3

AVER—FYEPRT Yy PA YT 2EREHIZ  main | EY a2 —AREFTENTVWSEZAZY FFDHE
I T L2 Td,

iterable
An object capable of returning its members one at a time. Examples of iterables include all sequence
types (such as list, str, and tuple) and some non-sequence types like dict, file objects, and
objects of any classes you define with an __iter__() method or with a __getitem__() method that

implements sequence semantics.

Iterables can be used in a for loop and in many other places where a sequence is needed (zip(),

map(), ...). When an iterable object is passed as an argument to the built-in function iter(), it
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iterator

returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter() or deal with iterator objects yourself. The
for statement does that automatically for you, creating a temporary unnamed variable to hold the

iterator for the duration of the loop. See also iterator, sequence, and generator.

An object representing a stream of data. Repeated calls to the iterator’s __next__() method (or
passing it to the built-in function next()) return successive items in the stream. When no more
data are available a StopIteration exception is raised instead. At this point, the iterator object is
exhausted and any further calls to its __next__() method just raise StopIteration again. Iterators
are required to have an __iter__() method that returns the iterator object itself so every iterator
is also iterable and may be used in most places where other iterables are accepted. One notable
exception is code which attempts multiple iteration passes. A container object (such as a list)
produces a fresh new iterator each time you pass it to the iter() function or use it in a for loop.
Attempting this with an iterator will just return the same exhausted iterator object used in the

previous iteration pass, making it appear like an empty container.
FE2ERI typeiter I2H D 5,

CPython EZDF##: CPython does not consistently apply the requirement that an iterator define
__iter__Q.

key function

keyword

lambda

LBYL

(F—B%) ¥ B HoVIEHERKL I V- PRIEFLRO 7D DE2 KT OH LAJgEd 7Y =
2 & (callable) T3, HlZI3. locale.strxfrm() % F—BAEUCH Z X, vr —UKFDOY — M DIEHEIC
Dotolzy—rF—%ELET,

Python ®Z L DY — ik F —BEEZ WD BROWNESL 7V —FSLE2EHL £3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) E2H D £3,

F—BBEER HIEIWL 2B D 3, HlZIE str.lower() XV v RERXF/NIXFEZRFILIZNWY —
FE2ITOF—BEKRE L TES 2R ETT, HDWVWIE, lambda r: (r[0], r[2]) @ XS5 7 lambda
Ao F—HREEZ B TEEF, £/, operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() ® 3 DDFXF—FKI VA MF 7 E&0H D ET, F—BBDIEL T EHENTD
#ili% Sorting HOW TO &ML TL 72X W,

argument S
58 22U TEEW,

(ZL%) |BHDA T4 VBT, SR IN 2ICiHMiiznd 120 X 25AFET, 74K
BE%UE FE 5% lambda [parameters]: expression TTJ,
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list

FZ 213050 (look before you leap) ] DIETT, ZDA—T 4 YT AXANTIE, MHUEH LR EIT
S NS, BHIRINCHITRSM: (pre-condition) HIEZITWE T, FAFP 770 —F LMY T, if X7 <
X AfEDN D DRI TS,

< F ALy MEENZEE T, LBYL 77 —F13 " 27 #@fr 7 RY” BREOHESIREL 5| =i
ZFTVRIBHYET, BHlZIX, if key in mapping: return mappinglkeyl W5 a— KX, HlED
%, DAL vy RBERDENT mapping 25 key ZEDRS KR L ET, ZOMEIK, vy 7350
EAFP 7 e —F %25 Z L THIRTEZ %7,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to a

linked list since access to elements is O(1).

list comprehension

loader

(VA MAEKRRL) =7 Y AHORTH L2 WVIE—EROERZUL T, ZOKRN S22V R F2IRT,
a7 FRFETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2 == 0]
E32k. 055 255 ETOEME 16 KL (0x..) LAEXXFIN»6725 Y A M2AERL £, if Hild
F 7T arTY, if HiNWEE, range(256) DR TOERME XN E T,

€
Ya—NER—RF$25F7Y =22 b, load_module() EWVWIHFIDX Y v FEEFRL TWARIFIUIZD X
BFA, B—=X—=1F—MINZ finder »HIRSINE T, #Fllld PEP 302 %. abstract base class \ZDWTI&
importlib.abc.Loader ZZML T W,

Oy—J)ILT>aA—Fa1 >4

magic m

mapping

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: "cp1252").

On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

ethod
special method @ 721) 7z[FEFET T,

(oY) EEDOF—HREEZY K- b LTWVT, collections.abc.Mapping % collections.abc.
MutableMapping @ fRHIIES 7 A THREINLAY v FEFEELTWEaAY T+ 7927 MTT,
il 21X, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 72 ¥
T,

meta path finder
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sys.meta_path ZMK L TIE SNz finder. meta path finder & path entry finder ¥ BfRIZH D FF
. AT,

meta path finder 23EZEFT 5 X YV v FIZDOWTIE importlib.abc.MetaPathFinder # &ML T 72
IS

metaclass

(RRTFGR) IV FTADY FATT, 7 ITRAERIF. 77 A%, 7 I7RAOFEL, BEZ 72DV X M 2/ED
F9, XEIFRZ, ZND 30 E LTRITMD., 77 A2 8EZEVWET, ZLALDAT
Yz MEMEEE (REX K77 AD) 77 40 P OEREZRML TWE 3, Python 23KHIZRDIEH R
RLEDRARY F AL TEBRTT, IFEALDI—HF —ITH - T, XX FRIELMEDIZVDHDT
T L. —HOBETIE. XK 7 FRFBHTZVLH Y "V RAEZEBELES, L 2EEHY 7t X
OuZERS7ZD, ALy Fe—7WEBMLEZD, A70=27 VOEREBIFLZD, V7L E2E
KTy, ZLOBETHHINE D,

FEHI metaclasses ZZfR L TL 72 & W,

XYy K
(XY R) 77 2AKRBOFTERINZEE, 27 72ADA4 VAR ZADEMEE L TG X WRGE,
AV RIIA VARV RAA T 27 b 2FE— B8 L LTRUWD £F (ZOFE—5I1BUTEH self IR
NET), B & FA SN SWLTLZEW,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during lookup.

See python_ 2.3 mro for details of the algorithm used by the Python interpreter since the 2.3 release.

module
(£ 2—) Python 2— FOMEEN L LCTId75 470 =2 b TF, £ 2 —UEEE® Python
F TV VEEUERIZERMERLE T, Y 2 —ME importing DIRIZ X - T Python IZ#HAAEN
S

NoTr—2 2B2RLTLIEZEW,

module spec ®
Va—nEu— R30I bhd A R — FEEDOERE UM T, inportlib.machinery.
ModuleSpec DA YA XV A TY,

MRO
method resolution order ML TL Z&E W,

mutable
(32—RTN) 32a—RTANRATIx7 ME, id) 2EZ B R fEREETEE T, 1Sa2a—4%7
L) BBRLTLIZE W,

named tuple ?

R E X T 05 HEEE. R TVEMELTHT, A 7y 7 AWM ERIIH LEEZf>TD 7
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7R ZBTELERDIUPL Y 5 AEHENTVE T, ZOMP 7 7 RBMOKEDFR>oTwa b d
DEJ,

time.localtime() % os.stat() DRHHEZEL WV O DHAAATNIKZEIT & X TATT, MDA
% sys.float_info TJ:

>>> sys.float_info[1] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named fields.
Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple, or with
the factory function collections.namedtuple(). The latter techniques also add some extra methods

that may not be found in hand-written or built-in named tuples.

namespace

(HRITZER) RPN EIN 25T, LRZEMIEFHEE LTEEIAE T, ARERIEATY =
ZhD (XYY FD) ANFIRR-o7d DT TR, RFANRD O, KBRS D, 2L THAAAL
D OVHY ET, AHZEMIAHOEEEZN S L ICL o TEY 2 — MRV R— T2, HlZIXH
¥ builtins.open & os.open() FHEIZEMTRAMENTVWETS, £/, YOEY 2 — DKL EE
LTWB2HHRT 2 28Ik o THARZEMEATHM e RTHEZ R L £, HlRIE. random.seed() %
itertools.islice() &&FEL ., ZRZNEY 2 —)l random X itertools THERIEINTWVWS Z HHH
52T,

namespace package
(BHIZER Sy =) T v r—YDar 7+ LTOAREEEINS PEP 420 TER XN/ package
T, BRIZEEA Y =3P ARE R 2R W BN TE, __init__.py 7 7 A VEFRER WD,
reqular package EI1XFIZ D F 5,

module 2L TL 72E W0,

nested scope
(AR P ENTRa—=T) IMIITERSI N TV L E-EZZRT 2EET T, BIZIE. D 2B HIOEBD
PTERIN TV 225G, NHOBEBEMIOBEBHOZREZZRTEEd, 2 XA PSR a—-F3E7
7 4V b TCREBOSRIZEIDNTE, ZHORAETERVDOTEELTL ZE W, B—hV 2R, r?é
WHID R 2 — FTERZHGAEES LET, RIS, 70— VERZES & 7a— OV EET2ER O fE%
F=L E7, nonlocal THADEBICEZADE T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions, only

new-style classes could use Python’s newer, versatile features like __slots__, descriptors, properties,
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__getattribute__(), class methods, and static methods.

object
(A7T 2 M) HKEE (BIESRMHE) L ERSINRZED (XYY F) 2302 TOF—%, 4 LLIE. 2T
DFHRAZAINTFZA DFBOEIET 72D Z ¥,

package
(R T =) B TEY 2= ARHRINTH 78y =2 B8L I L DK S module DZ ¥ TF, HMHY
1ZiE. Ry =20 __path__ BHEZ KD Python 7Y =2 T,

reqular package & mamespace package B LT 120,

parameter
(IR5 1) BRI OFEMAET B (2 AV YR ) OFERBICBVWTHEBDRZIT S Z518 2HEELET, K5IK
WIS EEDD £9:

o MEBEFRLEF—T7—F: I THEIVWVE F—T—FE|H e LTET IR TEI5/8EHEELET,
ZAUIT & ZIELLT D foo R bar DX 512, 77 40 N DRGIBOBIEHETS:

[def func(foo, bar=None): ... ]

MEHH: MEICX>TOAEZX N5 EHREL T, MNBHEADT T BFEERDFIHD Y A
FOHTENLDERAI /) 2EDBIETERTEET, HIZIETIED posonlyl ¥ posonly2 \IfiE
HHFEWCRD £5:

[def func(posonlyl, posonly2, /, positional_or_keyword): ... ]

F—TJ—FER: x—V—-FCEoTOAGIONI5IMEHEELET, F—V— FEHOF L ER
TE25AME, FIZIELITO kw_onlyl = kw_only2 O & 512, BABEZRDWEIEY 2 McED=A]
EEMESIBEIIED « DB TT:

{def func(arg, *, kw_onlyl, kw_only2): ... ]

AERME: (MOR5IETHICZT S NEBEDOMES IBITMA C) FEOREEDOMES BN E X 5
NEZZeEIBELET, ZDXSREFIEZ. BITD args @ X 5 WRGIBHDRNC * D352 8T
ERTXET:

[def func(*args, **kwargs): ... J

AIZERF—T—F: (fIOREITEBICZ T ONEREDOF -V — FEIRIMAT) EEOFEED *—
V—REEBEZoNE I BEELET, 2D X5 RE5IEE. EOBID kwargs D & 5125184
DR ** ZDF B L TERTEE T,

REIEEA TS a Ve REDGIBDOEL L BIEETE, A 7> a yogl 3T 7+ LV MEBIEETE
£75,
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w518 . FAQ @ E5IBEIR5IBDE WA T H2? | inspect.Parameter 7 7 X, function €7 > 2
>, PEP 362 22 L T EEw,

path entry
path based finder 73 import § 2 €Y 2 —)LE2ET import path £ED 1 DDGFITT,

path entry finder
sys.path_hooks IZ® % callable (D% D path entry hook) 23R L7z finder T3 o 52 B8z path entry
WKHBEY 2—NERDIZHEEH>TVET,

NRAZY M) =T 74 Y EPEETZ XY v FIZDOWTIX importlib.abc.PathEntryFinder S/ L
TLREEW,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find modules

on a specific path entry.

path based finder 5
7 4V b D meta path finder ® 121, Y 2—LD import path ZHRRLE T,

path-like object
(path-like A 7Y =27 b)) 77 A VT AT LSRR LE T, path-like 772 =2 Md, (2% ET str
F 727 b bytes A7V =7 b, F£71E os.PathLike B b EZHE L ATV b
T3, os.PathLike 7B F AN EHR—-FLTWVWEA 7T =7 M os.fspath() ZMUHT I & T str
F7213 bytes D7 7 A NI AT LSRICEHTEE T, os.fsdecode() & os.fsencode() IFZNZh
str 2V bytes IR DZ2DERIET 2D 2 £5, PEP 519 TEAXNE L,

PEP
Python Enhancement Proposal, PEP &, Python 2 2 2 =7 4 X L THEREERMET 2. H3 0k
Python O¥FiFEHEC Z OEBESLEEIC OV TR T 2EIE T, PEP X, HEEIC D\ T DR Hiffi
HIHRR e IRE T 2HEREDFRIL (HGR) ZIER 2 RNE T,
PEP &, #EREDRRERIC» DB, 23 2 =7 1 I L2 MEREDOEM Y Python 127 &N 3 3EHTANT DL
F DD OREMOBMHE 22 2EKLTWE T, PEP OFHICIZa I 2 =7 4 NOBEBETT
Sz, RNBERZYELT 2 0EBNHD 5,
PEP 1 22 LT ZE W,

portion
PEP 420 TEZR I TW3, namespace package ICJET 5, HED 7 7 A AW (zip 7 7 £ VITHEHEI N
TWA5EdH2) 12074 L7 MV Iz D,

&5 |# (positional argument) =

I8 2B T EW,

provisional API
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(BE API) 1B#E 5 £ 7 5V O] ERMEREED SETHIICHRA SN DT, ZOL5% A4 V& —
72— ANOREREEZ, WETH2 L EINTWLHIIPHGFENTOEEADL, a7HFEEIC L - THE
LABRINUL, BAIEEHRET (L VX2 —T7 2 —XDHIRETEEND) DITONIET, ZOL57K
ZHEFILRAIITONLEHDTEDH D FHA - THUX API ZHAATENTIZRE L SO TVWRERER
MERBE L 2IZOATOIET,

BE APLIZOWTH, BTAMEDBWEHIR TRETFER LARINTWET, BERMHAL5E
THRITHEIRBRRREZHR T RETT,

IRt A&, EES A TS VEMErREZ TV V7 —ICEVWHEBTAD NS Z L, KR
PHEICELERITONE T, F#lllE PEP 411 22 L T XV,

provisional package
provisional API ZZRLTLZE W,

Python 3000
Python 3.x YU =X 4 D=y 7 3—LT7TF, (Python 3 BEWIFERDFE > LEHIELNIZFET
T, ) "Py3k” rIgENBZZrdbHH ET,

Pythonic b
BTN REZ A TEINIa— FTIER L, Python OFHI—IVIRA 7 4 F Do 2B 2%
a— KA, BlZE, Python O—f&7% A 7 4 F LT for XEMF->TAT I TNDIRTOERICE -
TL—7L T, tDZ L DFFEIIE I OAMEAZZND T, Python IZHEATWRWAZKD D ICEED

AT R=FFEI D LNFERA:

for i in range(len(food)):
print (food[il)

ZAuTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print(piece)

qualified name
(Bffith) €Y 2 =10 —>ULRa—=T0o, ZOEI 2L TERINLT TR BB XY v I
D, " RR” BRT Ky VAR TT, PEP 3155 TERINTVET, by FLNLOBEPY 72T
. BHiEA 7O 27 POKETER U TT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__
YCI

(D=2 12%i<)
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HIDR— % 5D E)

>>> C.D.__qualname__

'C.D!'
>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 —AANDOBRTHEDLNS &, REEMB (fully qualified name) X T XTORR Y 7 —I %k BT 2K
DRy +EFKEL, HlZiF email .mime.text ZEMKL F 3

>>> import email.mime.text
>>> email .mime.text. _name _

'email.mime.text'

reference count
The number of references to an object. When the reference count of an object drops to zero, it
is deallocated. Some objects are "immortal” and have reference counts that are never modified,
and therefore the objects are never 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 1=
72, __init__.py 77 AVEBLT 4 L7 MY 2 LTD packages,

namespace package FBBLTL EE W,

slots 4
FANTDEFT, A VARV RAEROHEBEDHOPUDERLTEE, A YRRV AGFELHRT L2
T, XEBVEHWLES, I L EON277=v 7 TIM, ELLFSIEAPLINY vy F—KDT,
Fitgr— 2, BIZIERXR BV DIEREE 27 TV 75— a v T VARV ADKREBIFET S, tWolz
LERRE, HDORVDONRZ NTT,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__() special
method and defines a __len__() method that returns the length of the sequence. Some built-in
sequence types are list, str, tuple, and bytes. Note that dict also supports __getitem__() and
__len__(), but is considered a mapping rather than a sequence because the lookups use arbitrary

immutable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes
beyond just __getitem__() and __len__(), adding count(), index(), __contains__(), and
__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence Opera-

tions.

set comprehension
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(BEANTEED) iterable NOR2TH 2 WIE—HOBERZUHE L T, ZOMREIORIZEELRTa Y
F 2 EXJTTF, results = {c for ¢ in 'abracadabra' if c not in 'abc'} ¥ ¥ 3 ¢, {'r',
'd'} WS XFHNOFFEFE AR L £9 . comprehensions Z 2L TL 72X W0,

single dispatch
generic function D—FETRIEITZ—DOD5IBOENC X DEIRINE T,

slice
(RTAR) =M =T VR D—FEEOLATI 27 b, RT74RE BWEREL [1 THZOLNEBO
BomicanrzEHEL e TEoEd, filZI1X variable_name[1:3:5] T3, AFHIN (FF) id513
slice A 7Y =7 FZWETHALTVWE T,

special method
(FFERX Y v F) B 2BUKE DOBRIE. BIZIIMNE % § % 72912 Python H HHEEICUIHIEhE XY v K,
COREDORXY v Flid, XYy FEDERAIERRZRICT VX =227 2 DB D0TWVWET, Rk Y v RiC
DWW specialnames TR I TVWE T,

statement
(X) XFEAAL =t (a—=FD” 7ay 7)) ITAAIRBERTT, X I »F—T -2 oMEEEN2DH0D
DELLMNTT, HBEICE if. while, for BH D T,

static type checker
An external tool that reads Python code and analyzes it, looking for issues such as incorrect types.

See also type hints and the typing module.

strong reference In
Python’s C API, a strong reference is a reference to an object which is owned by the code holding the
reference. The strong reference is taken by calling Py_INCREF() when the reference is created and

released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the strong

reference, to avoid leaking one reference.
See also borrowed reference.

text encoding
A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To store or

transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as ”encoding”, and recreating the string from

the sequence of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as "text

encodings”.
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text file

(TERALZ7740) str ATV 27 b 2FHAFEEZTED file object TFo LIELWE, 7FA M7 7400
FEBRICAS MEMOT =X AP =277 AL, TFRAMIYO—FT 0 27 ZHPNITVE T,
TERMT 7 A ADHZ, sys.stdin, sys.stdout, io.Stringl0 £ Y ARV AKEETFAME—FK
('r' or 'w') THWEZ 7 4L TF,

bytes-like ZT VTV b ZFHAZFBETEZ 77 ANMF TV 27 MZOWTE NA1FUT 70 $Z]|L
TLEEW,

triple-quoted string

type

(ZEZ +— bXFH) 300 L7z +— FalE () 27 ARR br 7 4 — () THENCFY, @BHEOD
(—H&E) 7 4 — P XFHNHRTRITE 2 XFINENEDH D FEAD, Bo»OHMHTEHTT, 1 2oh
2O0DEK LY 4 — B EIAS —THELICEL 2D TEZ T L. 1THETE (\) 2R THE
BATICE DB I ENTELZDT, FFa X5 — a y3F0%E  BIcEIcERN T,

(B Python 7 7Y 227 bOBRIA T2 7 " BEDIIRIDIPERDET, HHWE AT MiE
BERH-TWET, A7Y227 FOBIE __class__  BMUET7 7 ALY, type(obj) THHE LD H
%ij_o

type alias

(B4 V7 R) BopltT, Bzl FIcRALTERL 5,

MY 7R3 B b 2HMLT 20ICEHTY, IR

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:

pass

ZHRERDESICE VAR TLTEET:

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

HEREDFADIH % typing & PEP 484 ZZHRL T Z& W,

type hint

Bler b)) 28 77 2B B AT A —20BVEOHIF SN TEIEE T S annotation TT,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

Ia—rVER, 77 RN, BT, n— AL ZEHTHEVHDDE L » MM typing.get_type_hints()
THRBTEET,
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HEREDFADIH 5 typing & PEP 484 ZZHR L T Z& W,

universal newlines va
FRAPAMY = LDEFGED—DT, LTOITARTEITREEH L £9: Unix DITRHE '\n'. Windows
DOFE '\r\n'. H\ Macintosh DHFE '\r', FFAEICOWTEHLIE, PEP 278 £ PEP 3116, &
51T bytes.splitlines() BZMML T ZE W,

variable annotation
(BT /) T7—=>ay) E-D 5037 7 ABMED annotation .

ZRDH BN 7 ABEICERZ 72 & 23, AT RERETT:

class C:

field: 'annotation'

BT 7T —aVidBEEEEY N OF0ifbES: FlZiE, ZOZEEX int OEEIRS Z 2 2
HFXNTVWET:

[count: int = 0

ER7 ) T— a YOI OWTIE annassign SiCHEH L TWE T,

HREDFBHDI D % function annotation, PEP 484 , PEP 526 ZZMR L T 72X\, ¥/, 7/ 57— =3
VEHATERANSF 2T 4 A2 LT annotations-howto SR L TL 2 &\,

virtual environment
(IRARERES) thaRMICYI D S N2 FATERIRT T, Z4UC & D Python 2—H e 7 7V r—> a VIZE LY
2T L ETEINTWA MO Python 77V 7r—3 a YOEENITFHT 5 Z 274 < Python Xy 7 —Y DA
VA=V EEHEIT) ZENTEELT,

venv 2SI L TL 72X W,
virtual machine

(Ff~>>) BRIV 7 b 2 7K D EFRINa Y ¥ a—&, Python D~ VE N4 ba—F
ayRAIPHA L N FO—F 2FTLET,

Zen of Python
(Python @18 ) Python ZHELAH S 2 LTOEZ 725, Python OKGHHRAIE B2 Y A MLk
HDTY, XMaE7 1> 7 MT 7import this” ¥ 2L DV AL 2HDHET,

168 18 A & A5


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0278/
https://peps.python.org/pep-3116/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

1%

CORFaAXYHMIDOWVT

COFFaxXy M Python D FFa Xy b2FREREHNE L TESLN F¥aXy 7 rtyHd Sphinx
ZHRIFA LT, reStructuredText TERD Y — 2 H4EMRINFE L=,
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HEF L
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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC LN 2 SFEOHRMEEL L TEARINE L, ZOHRELD
A% 2 Python IZEHBAL TWE T2, Guido &5 HTH Python BEE DT> TVET,

1995 £, Guido 3 KEY 7 =Y =7 ML X b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7 Bi%F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (BIf£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python 1ZBEF 2 HINWMEZRE T % 7= DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBIZZRD $ L7

Python DV V=R IR TA =TV Y =R (=7 >V —RDEFEKIZ https://opensource.org/ #BLTL 2 &
W) TF, BRINICAT, T —#FERIZEA YD Python VY —21% GPL BUCK>TWET; £V IV —X
KOWTRTRICEEDTHD £5,

171


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

Python Tutorial, J1)—X 3.12.3

D=2 N—2X ii)i23:3 HEF) GPL E#
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.14+2.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-Bift PSF yes

AR TGPL B#y w5 RHIX, Python 25 GPL TEAAINTWVWE L WS EKTIEH D £ A, Python ©F
A2y RFET, GPL LBV, ZHELIANA=Y a v 2EMTIBRICEEZ S — T VY — R LB THHhFEVE
‘Ao, GPL B¥iD 74 ADTTIE, GPL TV VY —XINTWAMHDOY 7 bv =7 & Python ZiHAGHE
LNFETH, FNLHNDIA LV ATIEZEITEDY VA

Guido DIERDO T, TNHEDV Y —RZHHEICL T EEoZL DRI VT 4 TDARIAEH L ET,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF' License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under

the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.12.3

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.12.3 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 3.12.3 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.12.3 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 3.12.3 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
3.12.3.

4. PSF is making Python 3.12.3 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, 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.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.12.3, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
(KDR=12HE <)
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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 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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 3.12.3 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,
(D=2 12Hi)

176 1 C & B >1E> X



Python Tutorial, J'J—2X 3.12.3

HIDR— % 5D E)
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 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

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 original 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,
A1l 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

(KDR=D12HiL)
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A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 Y7wvhk

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.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
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
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l 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 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
(RDR=D12Hi <)

C.3. Licenses and Acknowledgements for Incorporated Software 179




Python Tutorial, J1)—X 3.12.3

HIDR— % 5D E)
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

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 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.

Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
(RDR=D12Hi <)
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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 Remote Procedure Calls

The xmlrpc.client module contains the following notice:

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-
(RDR=D12Hi <)
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ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

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 Y 2 — Ui kqueue £ ¥ R —7 2 — ROV TDRDEHEEATVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l 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

(RDR=D12Hi <)

182 1 C & B >1E> X




Python Tutorial, J'J—2X 3.12.3

FDR—TH & D E)
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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod & 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 following copyright and licensing notice:

/KoK ok ok ok ok ok koK ok ok ok ok o ok Kok ok ok ok ok o ok koK ok ok ok ok o ok sk ok ok ok ok ok ok kK ok ok ok ok ok ok koK ok ok ok ok kK K

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available

by the operating system. Additionally, the Windows and macOS installers for Python may include a copy

of the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release,

and later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
(KDR=D12HiL)
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the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (507%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificationms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,

and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but

excluding communication that is conspicuously marked or otherwise

(KDR=D12Hi)
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designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its

(KDR=D12Hi)
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distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least ome
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modificatiomns, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditioms.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the

origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,

(KDR=D12Hi)
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whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

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
(KD<R=2 1285 <)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ctypes 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. 1IN 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,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

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.
(KDR=D12HiL)
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Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TWE Ny ¥ 25— 7 LDFEEIF,
cfuhash 72 =27 bOBDICEDOZ T

Copyright (c) 2005 Don Owens
A1l 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
(KD<R=2124i<)
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"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-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3. Licenses and Acknowledgements for Incorporated Software 191




Python Tutorial, J1)—X 3.12.3

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l 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.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/
sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users

may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.
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Sun source code is provided with no support and without any obligation on the part of Sun Microsys-

tems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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