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Python 1338 /)C, 20T WVWIR T T I VI EETT, MRNZRELNLT—&XMiEE, > TV THRNZA
TVl MEATR T T I VIR A TOE T, Python &, PE X NS0k - B 7 — BT - £ > 2 —
TVRTHLIREPL, RAZ VT T4 v I7RERT 7Y r—> a V% (Rapid Application Development:
RAD) WS R 70 75 IV BB RoTVWETS,

Python Web # A b (https://www.python.org) I&. Python £ ¥ X =7V 2GS 4 75V DY —Ra— K
LV FETT NI 4L TR AVRANEBRDNLFY T 7 A VR RCEAA L TVWES, £, Python
Web #4 M2, ROV — FR=FT 4 ET 2B T IA YV—Ib, FFaXY IREBBNALTVET,

Python 4 > & 7V &%, fiHiz C/C++ BiBRECTEEINLBERS T — 4 EHAAA, IHIRTEZET, £
oo TV —2ayDhARIA XTS5, RSHEE LTHHELTVET,

ZDF 22—+ V7L, Python SiEOHEARNZ S #iEEr, FRE o TICHNMLE T, LT TIERL,
Python £ ¥ X — 7V X CEBICH > IV EETT 2 2 BENEE D FIH, 3o IEzeneshMyiLTtuEs
DT, EEHRUGFZFTHORWTL & 5,

EH#EF 7Y 27 FPREY 2 — LOFEMIX, library-index 2B LT 2 X W, /-, ERRSEERII.
reference-index \ZH D 3, C FFBEP C++ SHETIIREY 2 —1%2F R 5. extending-index % c-api-index
PHBILTLE XV, Python OfEHEDPHFTZINTVWET,

ZDF 2— VU 7E Python 2EZNRE Lz, cENLMHETIEIDD FHA. K HEONIHAEICR - T
b, ETUIENLTVEREA, ZOROD, ZDF 22—+ VU 7L TlE, Python Db - & dREHI L EEREE HMC
LT, ZOFREOREHRP. AXANVEEELNL LS5 ICLTVET, ZOF2— b 7LV EHAKID L,
Python DEY 2 — AT 0TI LEHRAEZTELLICR>TVWETL & 5, ¥z, library-index DX FX
F72 Python 94 79 V€Y a—%, FHLIFARLNE X5 ITR-oTWVBIETTT,

FAEE CHHZBELTBLERWTL & D,



https://www.python.org




ONE

YE3IERHES

AV 21— REFoTVWAVWARIEELZ LTS, HEMLLZZWEENHTL 2 TL xS, AR L EA
DT FAL 7 7 A NVTRR-BIEIRERITOIV, REDEHEY 7y A VEAAA TR D 072TT 7 4 V5% B
LTEHELRED, BETT, Bro LEHEHDOT—ZR=2%, ALrHEHOGUI 77V r—yay, 7L
BRy—LEBED 202 LLER A,

HIgFRTaDY 7 PEFEEL LT, C/CH++/Java 74 77V EWOIBERD 2T D, BEOHEE/a > A
W/TAN/FEAYRANDOY AL 7NV ZEBTEZLEETVWE2d LAEEA, FELI7A4 77V DRDDTA MR
FLILRIAZTHLTVERD LOEEA, ThIE IREFEEZROT SV r—2a v 2HBEVTWER6, £D
TeDIH LW —RORGEH FEEZ LRV TL & 5,

Python 32 AL D1RT=DIzDDEFETT,

You could write a Unix shell script or Windows batch files for some of these tasks, but shell scripts are best
at moving around files and changing text data, not well-suited for GUI applications or games. You could
write a C/C++/Java program, but it can take a lot of development time to get even a first-draft program.
Python is simpler to use, available on Windows, macOS, and Unix operating systems, and will help you get

the job done more quickly.

Python IXfliHICFIHTE E M, AYO T 0/ Z7 IV FEFHETHD, =2 NVRTZ VT FRANYF 7 741K
DHZLOBERHD, RERTB I 2DBFICHBELTVWET, —A T Python ¥ C kb XA
DLI—Fzv 7 2RI ToTED, FLAEREISCHER EOERREZHAATHR S BEKREE
(very-high-level language) T3, Python & Awk < Perl 72 ¥ & h PHR T — 2B ZHZTED. LS
OB THHATEE T, £/, Python FZNSDFFBELLANTDH, PRLEEBFET S HWIIKEHE TS,

Python Tli, RZ7 7 L% EY 2 —IHE LT, fihd Python 7127 A THFIHTE £3, Python 1213
KBHEEED 2 —ABHELTWT, Tu7 o653 EToOHEEY LT, H2W0E Python 7u2r'5 30 7%
HRHOY T LTHHTEE S, BEEY 2 —Lid, 7740 1/0 YATLha—)b, Y7y bhEno
JHERER. Tk DEDIRT T T4 INA—HF AV R=T 2 =AYV —=)bF v b2fES72DDAL VX =T 24 RS
EHLTVET,

Python 134 Y X 7V XZFETT, IV RANR) VI ORBERRVDT, 7077 LEHETIEICHED DR
BEHNTEET, 4 VR FV RIMFEINCHHEZ 2D T, SEOMA RIEREICOWTEBR L TARLD, FEEHET
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DI TIL%BEFE VD, RMAT vy Tl 702l T A, BBEET AN LD 2o iz Z 2 DI
TEET, EALRERIC DTS,

Python TiX, ¥ Tdar 7 FTHAPTWVWIO S5 L% EITET, Python TEIN T 025 L3 KIK, FH
UHSHED C SiE, C++ SfEX Java O 7077 4 XD B30I R 5, ZAREU RO LS WL o
OHERH D F3:

o BLARADT =KX 5T, EHLEREFELZ —DORITLTRITE LT,
o EMTXDIN—=T%, IV —T DAL T DIINTIRRSA YT P TITAE T,
o ZRRGIBOEEHAETT,

Python 121X L5RME 235D £3: C ST R I 2 2EL FERH > TV 5, fHHICH 72 i A0A A B
REV2—%, BRI VATV XITEMTEET, ZHUTK> T, WHIRARE O 22 2 W 2 &# U7
D RUBFFEDT 7 4 VA4 TV RED, N FUVEATUIFIRALRNWT A 75 V% Python 12V ~
LD TEET, 2OKUCKRIUI, Python £ &2 FY X% C THEIPNT TV r—>a itV 27 LT, 7
TV =2 a NS AIREECM AR LTHHER T,

LZAT, ZOFFEIE BBC 0>y a—FMH. " EYT 484 YV YOZERSY — A X (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 LLHANRNTALL BRoRETTY, Turs3v7
EHErERTIRROAERFE - TALZ LTINS, ZOF 12— Y TATREARIANITHAZNEZ Python
AVRTVRTHLTAL I BT TOLET,

ROETE, 34 VX TVXOMOHTZFHAL LT, ZHEDLD EoNE,LD LOLERAD, BRICHIAT S
BlEZ L THA S ETAAIRZZETT,

Fa—FYTAOKRD DETTIE, Python 7075 AFFEEEITS AT LDk A R EEZ B2 XA TRAM L £
9, B, ET 74X LED T, B EY 2 - 2T, RRIEASMLESL-FERS TR L
Vo e mERBiRIc b x5,

4 B1EP3RZRHELD



TWO

PYTHON 1> 27U &%E5

21 122 T)R%Z2EET S

Python 4 &2 7Y 2, ZADEZ 2~ > ETIE@HE /usr/local/bin/python3.9 & LTA YA b —L &
NTWET; Unix ¥ 2 LOBERRIT Jusr/local/bin FANS Z 22k -> T, RDa~xY FEEXALFTLTA >
R REFET AN TEETD:

python3.9

T YDF 4L 27 PVIC Python £ YR TV REA VA=A TE0EA VAN —AIGERTE20DT, V&
TV RIMDT 4 L7 b VICH B LLERA; ik Python ICELWADL, AT L2EHEFICHNTATH
72EW, (B2, ZoftioBFTe LTl /usr/local/python D3 —IITT, )

Microsoft A b7 7% Python DA ¥ & b =1 %1T 57z Windows ¥ > Tld, python3.9 2~ FHAF|HATHE
T, pyexe 72F v B4 YA =L L7EGEE, py 2~ FA#Z %5, Python ZHEEIT 2D koW T
I setting-envvars 2L TL 72 &0,

7 7 A MG XFE (Unix Tld Control-D . DOS % Windows Tid Control-Z) Z—X7m ¥ 7 b (BRIE: "»>’
DIL)IANT22. AVETVRDPET AT =R 0 THRTLET, b LIOEENS L ErRVES, O
XY quit) EANTREA VX TVRERKTTEET,

GNU Readline 54 75 V&% K- LTWBE S RAT7 4 ETIE, MEEITHRES L X Y ER, a— DA
YRT) ZDITHRERENFIHTEE T, a~v Y R4 VIREKEDS Y R— IR T0 2 2ERdDFoHD L
PR B HEZ. BE S RINCFERENT Python 71> 7 M2 Control-P ZANLTAS I TLxS, E—
TEPRLRS, Ay R 74 VREREDND D £ 7, WEF - OVTOMIUITER MEARE L EEER
ESRBLTLIZEIWN, MHEISEVEIIICHZIZH, PRI a—NyI7EZN3ks, avy RT7 4 ViREKRE
BHRATEERA, 205G, BERETOITH O XFRHIBRS 213Ny JAR=Z%2{5 Lordh TH A,

A& TY2F Unix &2V EFAIC KSR T, BEEANDmAICHEHG S NIRETIE, a <> F2REERIC
MARMATEITLE T, 7 7 A NVAEFIBUCIEE T %55, python3 < filename D X S IEEATI 7 7 AL L

*1 Unix Tl&. Python 3.x 4 ¥ & —7 VU XRDEFT7 7 4 MEF 7 4L b Tl& python W IZEITIEA YR b —AINFHA, FRIC
A YA+ =& Python 2.x FT7 7 A Ve HEIERVDTT,



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

Python Tutorial, J1J—2X 3.9.21

THETBE. AVERTVRET 7 AN ATV TS BZFnAHAAATEITLET,

4 ¥ R7VY X% python -c command [arg]l ... DXIEHBTA2HEDHDET, ZOEATIEK, >=1D
—c A7 a v eFULSIT, command WZHE L2 ETLE T, Python XITE, AR—ZAZREDY =i
o THRHRLREMRZ b OXFR LIELIXEENL DT, command BEES 7 V7 x— b FRE: ') TH-TH
WIEHSDBRWTL & 5,

Python D€ 2 —MZid, A7V b LTHERNCHER 2 HDHHD %9, python -m module [arg] ...
DESWTHET S L. module DY —R7 7 A NV%, TANREIELTRE LD XS ICETTEET,

ATV T T 7 ANEBHATIHE. A2V T FOETPET L2k, TOFENGHEE— RICANS &ERZZ &
DBHDET, 2 -1 2R 7V T MNEOFHTEBEML £3,

2TDavy FI4 A7 avid using-on-general TEHX N TWE T,

2.1.1 5|&DZIFEL

A7V T PR EGIBERELTA Y& TV X2 R LIBE. A7V T AP R 7Y T MLRICHE L2515
. XFFNDY A MIEHENT sys EY 2 —LD argy BRI ENE T, import sys ¥ TH L TID
VAMIT7Z7EATEE T, sys.argy WD RL b —DEENA-oTVET, A7V T ML GIBBIELR
AU, sys.argv[0] I3ZEOXFINIZDET, A7V T EORbHIC - (BEANZEKRLET) 2HEET
5. sys.argv[0] & '-' TR D FT, —-c command 2> . sys.argv[0] & '-c' T2 D %3, -m module
f o758, sys.argv[0] IZEY 2 — DI NRRIZHKD FF, Python £ ¥ X —7 1V XX, -c command %
-m module DBRAITHEE LA 7> a VIFEH L 3, BHX L5183, sys.argy 2> T command ®
module 2> 5B TE LT,

2.1.2 Y@FEE—F

A Y RTYEPWHEA (tty) Ra~v> R 7R Y T 2 o5ARN-> TWEHE A Y27 ) XX WEE—F
(interactive mode) TEMEL TR X WVWWET, ZOE—FRTIE. A &2 FVXE —RFOAV T+ (primary
prompt) ZRR LT, T—FZaAa~v>y FEANTEEI5RBLET, —X7ur 7 MIEg#E, =20 TR DFE)
(>>>) TF, #MFATTIE. 4 &2 FVXE ZRFOAV T (secondary prompt) R RLE T, ZRX7a 7 b
. T7ANVPTEEDDORy b (L..) T, A YXTV X, BHIOTa Yy T eHTHcN—Ya v HEL
FER RO OIE S REX v -2 I L ET:

$ python3.9

Python 3.9 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] on linux

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

>>>

MR TIZ, ERATOMX 2 AT 2 & 2i2fivEd, BRI, if 3T 2 AL £ 3

6 % 2 & Python 1227V a%fES
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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!

HREE— FIZOWTOFMIE WFEE—F 2L TS0,

22 1R TR EFDIRIE
221 YV—XO—FOXFI—K

77 4L FTld, Python ®Y—22a— Fi3 UTF-8 TZya—RIhTW3hDr LTbh s, UTF-8 T
Z. HHRPDIZL ALY DEEBOXFER., FRRIISCFIIV 7 I, #BAlF. aX Y REEFET, — L2 L.
FEHE S £ 75 VIZIAI T2 ASCIL XFDAZFHLTWT, ZOMDOE—-Z I Nma— R ZOEFIHS RE
TTo TNODNFEIELLLFRRT 272DI2E, T4 X—EZDT7 7 AL UTF-8 THRHEMIIL T, D
T77ANVCEENTVAEXFEEETYR-— L7+ Y b E2fbRFNIRD 8 A,

FI7AN LY aA—T 4 YIUANDZ Y a—F 4 YIERMFERATZITE. 77 ALD KB OTICRRRaxX Y e
BIMLARTERD FHA. EREILTFO@ED TT:

# —*- coding: encoding —*-

encoding 12i&. Python 2% codecs THR— P L TWAEMBR LY a—T4 ¥ I 2fELET,

Bl Z X, Windows-1252 =Y a—F 4 YR FEHT2I1CE,. V—RI— K7 7 A VDRBEITEITELDXSICL
ERCR

# —*- coding: cpl2b2 —x-

Y =R 3— RKH UNIX “shebang” 1T TIHE 25E120E, KEEIT OL—LEETUIED FHA. 2OHEIE. =
YaA—F 4 VIDEZFE T 7 AND2THICEBMLET, FIZEMUTOX31ckD %9

#!/usr/bin/env python3
# —*- coding: cpl2b2 —x-

22. 12TV REEDRIR 7
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filE

8 % 2 & Python 1227V X% &S



THREE

ERIEFS54L PYTHON DN

DIFRo# > 7rcid, AhehiE7ar 7 (b>% ) OBECTXBIL T flzERckIEaE. Fay
TEPRRENT VWD L ZWZ, B TAHFoTar T hroBki20NERTEANILET,

CDR=ZaT7NWEHE2H Y TNDELE WMFE Ty TP TANENEBDTHAX Y FE2EFATWE T, Python
WKHEITZ2aXY I, Ny yaXF # THED, WHITOKRDD STHEET, X2 MIMTOEHEICH, %
FHRa2—FORICHDEL N TEZT TN, XFHV T ILDONTICEL 22X TEEHA, XFHNY 77 1HD
Ny Y aXFRTTEDNY a2 X FETT, XY MIa—FE2ARICT 22005 DTHD, Pythonida x> b
ZRIRLUERA. BROT, I Na—FE2EBICANLTHL TR L2, axy P2AVTHRLKRTT,

WL ORI

# 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 & L TES

ZFRTIE, fiHZR Python a2 F2ZWLS OB L TAEL kS, A YEX TV XZEHL T, —RXTar 7k,
>>> PENZ DR %7, (£25RAEBP2HRWVIETTY)

3.1.1 &

AVRTYRE, BRELEBEADOLSICEMELES: XEANT I, ZOBRBIFTREINT T, ROEFZRER
SOTT: HET +, -, %,/ 1& (Pascal ® C LWV o ) MDIFL AL DEELRU L5 IKEMEL £3; AEM (O)
BONA—AES e b TEE T, HlxiE:

>>> 2 + 2
4

KDR=212%i <)
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(FIDR=I 5 DfEE)

>>> 50 - b%*6

20

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

5.0

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

B (B 2. 4. 20) 1% int ITH D, DNEERZROB (MR, 5.0, 1.6) IF float BTF, HKEARIzD
WTIEEBEDF 2— MY ZALTESIKAETWEE T,

BT (/) W HICTRBYVIGSOE R U S T // BOTTIE BRORST R ATV, (NI RY) D 1 Cr) BRIEEIE L %
TR, 4 TROET, -

>>> 17 / 3 # classic division returns a float
5.666666666666667
>>>

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

5

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

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

17

Python Tld, BEZFHE T2 DI **+ HEFHHEZ T35

>>> 5 xx 2 # 5 squared

25

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

FT (=) BRRCEZRAT 2 L gfEVWE T, RAZIT-oTH, FMRIZHAI SN, RDOANT 0y 7 M HFR
éhij—o :

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

D 7R INTORY (D DEIMMAINTORY) HE, ZOEREFB 3227 —2HEL
£7:

>>>n # try to access an undefined variable

Traceback (most recent call last):

(KD<R=212%i<)

ok 13 - XD BERIEMAE VDT, -3%x2 13 —(3%x2) LM, FHEMRIE -9 KR D FT, TAZBIT 9 282303
(=3)**2 P EHEXEF

10 £ 3 & EHIES5HWL Python OFBEN
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(FIDR=I 5 DfEE)

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

NameError: name 'n' is not defined

FE MR ZERICY R - P LTVWET, HENROE (X7 V) TERORBADEL o Tna5E, A
FREBOART ¥ F2Zi MU E R L 5

>>> 4 x 3.75 - 1
14.0

MEEE— F T, RRICRRINERIEER _ RAShE T, ZOZ%2FHT 2, Python 2EsHY LT
ffis v =2, %Jr;%% HE L CIT O MEEDZ DRI D £3, INIHZRLET:

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

COZEFUTIEFID 22T 2170, BHRBRARAZITo TRVWITERA — ZARI 25 FCAATTHlO
0 — A NVERBERS N, TTORAGEE 2 T 2 HAAAEREZB VR L TLTER LRI I K->TLES H
HLNIFEEA,

int & float IZflZ. Python !X Decimal X Fraction 2 ¥ DMMOFEM VK- F L TVWET, HHEEK vl
BABTE LTHR—=FLTBD, LR I EEFHZM > TRHBEZRLET (Fl: 3+55),

3.1.2 XFFE (string)

Python (&, 8720 T3k, XFFNSETEF T, XFHEZLART 2 7EIERD D, BEHF (1...") TH
Lo DL ZEIIHMNT ("...") THAZT, BREIFCLELIFULFINCKRD £F, 2 5IHMFE. \ TR
F—7TEET,

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

"doesn't"

(RDR=I12%i <)

*2 ﬂ’ﬂfDmub_cT \n 0 &5 BHFLFL, aalﬁaﬁ( ) ks E%I)ﬂﬁ( )THLE%%h%iT Fuﬁ%@ﬂﬁ DENIE.

3.1. Python ZEHX LTHES 11
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(FIDR=I 5 DfEE)

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

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

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

MEENIA > 2 7Y ZHSCFINERWAT 5 & &, AT IR E R, BHRTFEA Ay 225 v 2 2 TIR
T ENET, WX FPAN L EE-THAS (FoTWAEHRNEDS) ZLbBDETH, 20 250
SCFFIER U SOFAITY . SOFHIA S I R s El AT A £ A VS, “EIATCEb. A
B A R CHbRE T,

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

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

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

"Isn't," they said.

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

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

Second line.

\ ITHE L ICF R CTF & LTI E L2 K WA BFO5IRFFORNS © 2172 raw strings MEZ E 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

XFHN T I VIEBITICE e o THEIT 9 1 DOGRE=EGIHFF (nrr. o v o) 25 2
T, BITXFIREBINICTINCZENE T, TR\ 2H I 22 TaADRVEIICTHILHTEE
Fo ROHB:

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

BRD XS HINCT D £F (BRHIOBUTLFREEENTWARWI LIZERLTLZSW):

Usage: thingy [OPTIONS]

-h Display this usage message

(Ko<= 1ZHi)
12 £ 3 & EHIES5HWL Python OFBEN
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(FIDR=I 5 DfEE)

-H hostname Hostname to connect to

NFEHNG + HETTHBZE S ({202 T—DIZF %) T TE, * HEFTREIELILNTEXT:

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

'unununium'

it L CTHEA TV EBD XFFITIIL (0F D, 5IAFCHDNLSCTH) & BEIFNGER S E T,

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

COHEER. ROXXFAZBEATLAEVE FICE THRITLE £

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

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

ZHIF2DODYTFINES LIZH L TOAEE, Z2ECIEEFEEA:

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

SyntaxError: invalid syntax

ZRE S LRERE Y T INVEER LW ER, + 2o T ZEW:

>>> prefix + 'thon'
'Python'

XTI ATy IR (RTF) ZIEEL T TFERETERT, BROOXFOA YTy 7R3 0k T, X
FEET, GHOF-ZHIAEINTVELA; XFLE, BICREN 1 OXFHITT:

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

(RDR=I12%i <)

3.1. Python ZE52Y LTS 13
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(FIDR=I 5 DfEE)

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

n'

ATy 723, ADEBIETEEET, ZOHA. ArOoBATVWEXT:

>>> word[-1] # last character

lnl

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

>>> word[-6]

|P|

00 LXHTERNDT, BEDAL VT v 7T -1 »oIRED 7,

ATy ZACMA, RAFAR I R—PSNTVET, [ VT v 7 R —XFIOHIFT 2 DIV ETH,
AT R FED LTI EHGF L LT

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

ATAADA VT v 7 A&, BRET 73V MERD D T MUIDOA VT v 7 AREK TR, 0 L Rizdh
T3, /D DA VT I RABZEKT DL, ATA AT EINFIOY A X AREINET,

>>> word[:2] # character from the beginning to position 2 (excluded)
|P-y|
>>> word[4:] # characters from position 4 (included) to the end

on

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

on

FEREIRE & £, BRTEIZFECEEARWI EICHERLTLESI WV, ZOT s[:i] + s[i:] BHITs L5F
LY ET:

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

AF7AADFEVTHZBIEZE2RVHEER. A VT v 7 ADRFELFD HWIE (between) ZHELTED . ®HID
XFDEGHN 0 IR TVWBEERBZILTT, £5F 2L, n XFDLRZXFIHDEREZED X FDHEIA
VT I A n Y ET, flRIFZ ST

14 £ 3 & EHIES5HWL Python OFBEN
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ot
[Plyltlh|oln]l
S
0 1 2 3 4 5 6
-6 -6 -4 -3 -2 -1

LITHOBFIIXLFHND 0 225 6 FTOA 7T v 7 ADMEZRLTWET; 2/THIEMNICT 28D1 7 v 7 R
ZRLTOVET, i 226 j FTORITA RIE, ZREN i LN WEERD»S j 0GR ETORTOXXFH»H
o TWET,

EDA YT v 7 ADGE. AT7A4ARAENEY—F VY ADEXIZ. A T4 ADWHDA > F v 7 ADHEHENICDH 3 H
ED, ATy I ABOEICEDET, HlZIX, word[1:3] DEXIX 21Xk D T,

REBEDA VT v 7 RAHEBS 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. RZARTHBNDA 7y 7 A% fiofct Eid. EFIMMGLTHFK- T NET:

>>> word[4:42]

on
>>> word[42:]

Python OXFHNIEETEERA - 2D FE TT, o T, XFHNDA V7T v 7 ATHEE LT H 2 5112R
ANE[TO T —DHELET:

>>> 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

TEDTHN & B DS FHNHE LT E R HTL S XFFNEAER L TL 72 S

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

>>> word[:2] + 'py'
‘Pypy’

ALAABEE 1en O XX FHNDEX (length) 2R L F3:
3.1. Python ZE52Y LTS 15
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>>> s = 'supercalifragilisticexpialidocious'
>>> len(s)

34

2E:

textseq XFHNIREM L =TV RB T, >—F Y RUTHR- P I TR HEOHEL I R—-F LTV
£7,

string-methods  XFHE, EANBREBOMB LTI DDEELK DAY v REFKR-FLTVET,
f-strings ROEDIAALZ Y R— b+ LEXXFHN 751
formatstrings str.format() Zffio = XFHD 7 + —< v MIOWTDIERDDH D 3,

old-string-formatting XFF2S % HETDEART ¥ FTHIGEXMFOHINZH VT + —< v MEEIZDOW
T, FFLERENTVET,

3.1.3 U R M (list)

Python 3% < @ & (compound) 7— 2z HATH D, HHOELZZ LD 2DIfEbNE T, &RLILHAMED
BV VR~ (list) T, ar<XYIh off (EK) otz AiElcHAZ D LTEHEERINES, VAL
BERLIMOERZEGLI DD FIH, BHREFACHOERDAZRB T,

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

XFF (MO ETOMAAAD =72 Z ) DXSIZ, VAMNIA VT v I ARRIA AN TEET:

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

1

>>> squares[-1]

25

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

2TDORT A AMEZ, IBEINLZEEZL2EDH LW X M2RLET, flZIIE. ROXS54RF VA MO &
L\:IEO”— %Ebi‘j—o :

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

DR ME, VRAMOEEREDSR—FLTVWET:

16 £ 3 & EHIES5HWL Python OFBEN
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>>> squares + [36, 49, 64, 81, 100]
[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

RE XTI 3E ST, VA MI AE RMTIOT, BREEZANEZALNET:

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

64

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

>>> cubes

[1, 8, 27, 64, 125]

append() 2o T., VAMDRBIZH LVWERZEMTEET (ZORXY Y FIZOVWTIEHBRTH LI ATHE
£9):

>>> 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]

A7 ARZE, KA TEET, A7/ ZADRAT, VAIOFA XZZHE LD, RTEHBRLAEZD S TEET:

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

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

>>> # replace some values

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

>>> Jletters

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

>>> # now remove them

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

>>> letters

['a', 'p', '£', 'g']

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

>>> letters

1

FIAABIE len() 1ZV A MICHMZ X9

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

VARZANT (F2POVAMZELV A M2EDS) ICTEET, HlRIX:

3.1. Python ZE52Y LTS 17
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>>> a = ['a', 'b', 'c']
>>>n = [1, 2, 3]

>>> x = [a, n]

>>> x

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

[Ial’ Ibl, Icl]
>>> x[0][1]
'p!

3.2 7O 5 20ADE—4%

bHEAA, 27252 XD o v EHREEICY Python 2 X £3, 21X, Fibonacci 5 DIEEEDER 5
BFERDES1ICE T FT:

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

0w 00w N = = O -

EofITIE, WO LWEEEZEH L TVE T,

o BAIDATICE BEBEARDOKA (multiple assignment) BA>TVWET: A a & b &k, ZhENFEFRITH
LWEO & 11ZR>TVWEY, ZOAR REDITTHDATVEY, AXTE, 3HLOAD
TANTIHi XA, KICKRADTDORE T, HLONZ, EroBEANCEFRICFHEE X,

o while l&. &M (ZZTid “a <10 PETHZMROETZHEDIEL (L—7L) £F, Python TIE, C
SRECERIC, YR TROWEHHZE X 2D, €3BTy, &MHcid. SCEFHESR Y X MEZR Y H# X
¥9, eSO —r v 2b FHERe LTERTEE S, REIV 1B EDY -7 Y RZET, O —
FYRABBIAED FT, F TNV THDODN TV ERMET X M ¥ AL TS, BN EREE 1
C EFBLFERTT: 3405, < (XD/PAEWV), > (EDHKREFWV), == (FLW), <= (X D/PhI0rFELL),
>= (ADARBVAZHLWL), B 1= (HLLRWV), T,

o N—TD KK (body) 1Z. 1Tk (indent, FTIF) ENTVET: A > 7 ¥ MI Python iIZBWT,
TXEIN—FWELDZHETT, MEHN T T TR A VTV P ENRETEANTZIEX TR
18 £ 3 & EHIES5HWL Python OFBEN
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fifx

(BEMEAD) AR—=Z2Z2EDRITIUIIED TRA, FHINIZ, & o L EMLRILHZ AT 258137 %X
FLT 4 REES 2 LICRBTLED, FEALDTFRAMZT 4 XE, HEA V7 MEREER R > TV &
T, HEXEMENICA T2 2123, ANETOLSLE LTRRIZZHTZANLE T, Thud. -
FREMWDBREDITE AN LD, HIWTELRWED TS, HEANZ 71y ZATIE, 2 TOTRFETCET
ATV FEINTVRINBRSLVOTEREL TSV,

printO) B0, 5RONEMOMEEEHLET, S FNCEEOBITR -7 & 5 7%) Bz L
FORETES D L3, BRI NSRRI 2 AE N F T, print () BT,
SCFFNEBIAGE LT &, BROBICEAMFASAT, 0L 5 ICHhOBRIEL SNET:

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

F—U— P58 end 25 &, HHDORRBZEATXFZH A LARWE ST LD, BloXTH%2 REICH
NL7hTEET:

>>> 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.
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FOUR

FOOFHIO—Y—IL

FIEEHBHD D - 72 while UTMA T, MOBETOREI L0023 X5 BEED 7 v—iflflixz4d L LIRER)
PETHERALET,

4.1 if X

BELI®RDBBARLADUZ if XTL x5, HIZIL:

>>> 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

YoEL ED elif HEMES Z B TE, else HEMIZ D TEET, F—U—F ’elif’ & else if’ 5 <
L7zbDT, @RERA YTy Ve 20IKRLEET, —@#D if .. elif ... elif ... &, HOFFEICBT 3
switch XX case XORHL D £,

21
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4.2 for X

Python @ for i, ##E D C FiB% Pascal SFEETH VAR TV E DS LKW for X FPLEWVWE T,
(Pascal @ & 512) BICEMBUOEINC D2 RIEZT-72D. (CDXS) MR LRT v S ZILEEFEEM G &
SI—FDNERTES X IICT 2D LIHE WV, Python @ for id, EEDO Y —F7 Y AT (V R b F721330F4)
Wbl TREZITVWE T, REDIERIZY —7 v AFICEEZSITENZEF TS, Hl2I3:

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

print(w, len(w))

cat 3
window 6

defenestrate 12

aLryari 7Pl POEERENEEZ L TVWR L EIIZ, Z0al 7y arA 727 v eEETZ2a— R
RS 200EENCRZYBET, Z5FT3X0d, aLryaryA 7Yz boabt—ici L TRELHEE T3
oy HiLwarryaryA 7Y FEERT 2 APBEERHEELLTVWTT:

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

del users[user]

# Strategy: Create a new collection

active_users = {}

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

active_users[user] = status

4.3 range() B

BONZ DT o TRIBZAT O WED B 2356, HAAHLBEE range O HMEFTT, T OREKIIEMELOBE %4/
LET:

>>> for i in range(5):

print (i)

= w NN =, O .
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FEE L 7REIT AR SN S & — 7 Y R A D S/ A, range(10) 13 10 HOEZAEML. RS 10 D> —F ¥
AZBIBZBHEEDA YT ALY ET, range ZHIOEP OB LZ D, MMOMEIMNE (ATH; WMEIFRIC
2797 (step)’ LWHENA L bBDET) RISET AL b TEET

>>> 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]

HBI—T Y ARIDIoTA YT ATRIERITIITIE, range() ¥ len() ZRD LD IHHAGDOELNET:

>>> 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 2L DA enumerate ) BIZME S STMEN T, IL—TDTI=v 0 2B TSN,

range X EHEM N T BRI IR D 5

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

range() DRTA T 27 M. WAVWALRKATYV A M THE0DEI RSB NFTH, RLEZVRXFTRED
DEHA, ZHUI. AT L — b LERICEAREIOER L7 ER2RTA TP =7 P T, LALFERKICY X
ZEZ DT TIERVDT, AR—ZADHMNZRD £T,

CDXIBATI =2 MiZ 4777 (iterable) LFHEINE T, THLEBHEBPHEOLZ—Fy re LT, b
B2 OEEZZBERGZZ2DITHELTVWET, for XBZD LI BRHEEYTHE Z 3T TIKRTETBY, 417
7 7N BEBOBNCE sum() 235D 5

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

CORIZIE AT TNEIRLIZDA T 7 TN EFTRIME WL DD TE£Y, 7—4iEiE Tl
list O IOV TEDFHLLFHHAL X,

4.3. range() B 23
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4.4 break X ¥ continue X EJIL—TD else £

break Xix. C EiELREU L. mDAMD for F721% while L —TZHKIL F3,

N—T% else fiZFFOZ e TEE T, T (for T) A T I77NEMN > TL—-TBET LIz &, F
721% (while T) SRUEDMBICR o7z & ZICHETEINE TN break L TA— TP T Lt 2IFFEITINERA
COEIEE., FHEERT FRLOL—TE2HIcE o TRLETS:

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

print(n, 'is a prime number')

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

© 00 N O O W N -

equals 3 * 3

(9. ZREIELWVWa—FTF, KL ATLZEXW: else il if X TRIEL | for L =7 IELTVET, )

N—7D else AllE, if XD else £ DD try XD else WHUTWVWET, try XD else AIIFINBRAEL &2
o FRRCEITE N, L—T7 D else fil break INHD o7 H/EWCFETEINE T, try X eHlIAITOVWTDEH
i AN ZNIET S 2SR TLIZE W,

continue X% C S OMED TERLIDT, L—TDRDA T L —aryeETLET:

>>> 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

24 %4 E zomofiH7O—y—IL
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4.5 pass X

pass I H LEH A, pass 13, XE2EL P EEREINTWEH, Tl J s LiO#EES T 205
BRVWRIZHEbNE S

>>> while True:

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

ZHIEBRNDYZ I ABED L ZIZ X FbNEHETT:

>>> class MyEmptyClass:

pass

pass Db 5 1 DDEVER, HLWa— F2ENTVS L ZOBMPCRAINOREZOARKL LTTY, 257
52T, EOMBRMNLLNLTEZGI ONET, pass IMHEDMIMHINET

>>> def initlog(*args):

pass # Remember to tmplement this!

4.6 BHZERT S

7 4 RF v FEF (Fibonacci series) ZEED FRREE THEX T X5 BB ERTE X3!

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

>>> # Now call the function we just defined:
. £ib(2000)
01123581321 34 55 89 144 233 377 610 987 1597

def | IPAELD EE (definition) ZEL ¥ —7— FTT, def DRITIE, BRI & RGBEASEIMTHAZ Y X b
AT RTIUIRD T A, BROFEZIILS 2 EITUIRDITN LMD, 4 7 PSS TWaRFudied %
A

BB OARDERT 2 XOBRYIIDITEIXLTINV T INMCTEIL B TEET, ZOHA. ZOXTFHNIBEED R
F a2 XY 7= arXFH| (documentation string). ¥721% docstring ¥ WENE T, (docstring IZ2WTIE F

4.5. pass X 25
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FaAAYT—2aVNFY TEHW-TVET, ) RFaXrr—yarXFieffiofey —nicid, A7
A4 U XEPHRIEZ BEINCAEK LD, 2= EIca— F 2o EEMETE2X5123200085H D
5, BAPELI-—FRIFFa Xy T7—2aryXFH 2 ANLEDEIVEETT, FELIHE DT TIEE W,

BIE% SRIT (execution) 35 & =, D0 = VEBD =D b2 #7723 ¥ RLT — 7L (symbol table)
DHEINE T, botEMICWVS &, BRNTEBANORAZITS &, ZOHEIEITRTIOR—=ANRS VRV
T—I7NCEREENE T, —. ZEBROZRZITO 8. 30 —ANRT VRALT—TAPHRERI N, RITSHIZ
AMUDBIE DT —H Vi s VRV T = TN ERKR L, ZDH%I7 A — LRy VRV T — TN, RIRICHAA
ADHRTT — TNV EHRANRE T, o T, BEBOFTIE (a0 — " VEHD global XTHEINTWD, FMilD
BB DZHDY nonlocal L THHE SN TWVWARWVWIED) 7/a — OV ZEEHRIMUIl O B o Z I EREZ A TE X
BADN, BRTLZZEIETEET,

BIECZ WO T RR D EBR D5 18 (FE5180) &, BB oINS & 2o —h ks YRV T — 7 LA
WMOAENET, £535 28T, E58UI EEL (call by value) TEFIZEINZ ZLIZRDET (ZZTOD
& (value) LIXHITE T 227 b AD BB (reference) VW0, A7V 27 bOEZDOHDOTEHD HA) L
H 2 BN E D OB T & 2. B ZHIRANCIECH T & 212, iRz LoZkdiza — iz
S YRNT = TN E N E T,

BB OERZITS . BERIBEBA 7 =27 b LD IEBEOS VRALT =T AN AnshEd, 1~
X—T7Y RIIZDHFHHET A 7Y =7 b 12— ERBEE (user-defined function) & U TES#L 9, fho#
HIBFEUBEBA 7Y 27 P 2IET LD TE, 20 BICT 7R T 2DIHT2 I TEET:

>>> fib

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

>>> £(100)
01123581321 34 55 89

DOEFEET DAL SIE, £ib FEZE SR VO TR TR S FHE (procedure) 2 Bimnid 250 d Ltk
FAR BMINCE 21, FEBICIE return XEFZRVBERD PR OE O RWETTIMEZELTVWET, 2D
fElX None MHINE T (ZAUIMHAAADHAITT ), None 2 E2FEEZMHZE T 2L, 4 &7V XITEHMH
NEMHLET, AHHEA LD RS, LFO XS print() 25 L A2 e TEET:

>>> £ib(0)
>>> print (£ib(0))

None

74 R Fy FRINOBIr 52 V) A e T 5RO DIC, H2IRT &5 2B eE DREHTT:

>>> def fib2(n): # return Fibonacci series up to n

"""Return a list containing the Fibonacci series up to n."""

KDR=212%i<)

g, TS FADBBEIEL (call by object reference) ¥ HBIFE I VDD LAEEA, LWVWIDIE, LHEAFERA 7Y =
7 b oINS e, BEBOFOH LERK, MOHEALHOBBSA 7Y 27 M iTo Y AREE (FIZF) R McHA I h - 5H)
WHHLSbT I IR 2 6TT

26 %45 rotofEIO—y-I
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(FIDR=I 5 DfEE)

>>> £100 = £ib2(100)

result = []

a, b =0, 1

while a < n:
result.append(a) # see below

a, b = b, atb

return result

# call 4t

>>> £100 # write the result
o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

Z O Python OF L WHEREZ R L TVWET:

e return X TIX. BAD S —2MEZIRL FT, return D5 L 723 AR WA, None 25D £3, B
DT L7z ZI1Z®H None VR D £3,

e X result.append(a) Tl VA AT 7 b result ® XYW R (method) #MUIHLTVET, X
Vy FeiE, A7V 7 MCBLTVS DI LT, obj 262047V 227 b (TH-THH
WEHA), methodname ZZ DA 7Y =27 P TERINTVWEAY v FHE TS L, obj.methodname &
FERINE T, BRBZBUIRLIXY v FRERLTVE T, BR2HORXY v FTRUCAHOXY v F
EHOCLHTE, BUELSEAELBZLIEHD EHA. (5 R (class) #1652 LT HHIOF TV =
I XYy REERTDIILDTEET, V77X ) HITREINTVWE XY v F append() &, V
AMATY 27 PTERINTVET; 2OXAYy FEV R MORRBICHLLERZBMLET., ZoflT
@ append() & result = result + [a] EFlTT2. X DRRHTT,

4.7 BBERICOVWTHSIDL

AEEOG RSB ERT 2L dTEET, 5IBOERGECZ 3 20EX2HD, 2hoz2ilaab

BEHIEHNTEET,

4.7.1 77 #)L b D5I¥E

o BEMLDIZ, =D EDFIRITHLTT 7 4V FDEZFEET 2IEATT, oLz e, ERSh

TV 58 E DD NER D5 IRTIF O R 2 B (R L £ 37

def ask_ok(prompt, retries=4, reminder='Please try again!'):
while True:
ok = input (prompt)
if ok in ('y', 'ye', 'yes'):
return True

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

return False

(Ko<= 1ZHi)

4.7. BEERICOVWTHSDL

27
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HIDR— % 5D E)

retries = retries - 1
if retries < O:
raise ValueError('invalid user response')

print (reminder)

ZDBBIIN L O DHIETH I HE £
o WHDGIBDAE Z %: ask_ok('Do you really want to quit?')
o —ODATY a5k 52%: ask_ok('0K to overwrite the file?', 2)
o TG ME5 2 %: ask_ok('0OK to overwrite the file?', 2, 'Come on, only yes or no!')

ZOFITI in F—V— FPRBAINTVET, ZOF—V—FEI—F YAPREDEEEZA TS Y S hifl
RBEDIZFEbNE T,

774V MaR, BEDERSINERET, Be EBELTWS flloXa—7 (scope) TRHHiZi 25 DT

i=25

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

i=6
:40)

35 2HAILET,

BERESL: 774V MERK 1 ERL T ULrEHMEINERA, T 740 MEDRY X FoHED X5 BREHEARER A
TPz b DORICIZZEDHENTE T, HIZIXLITOMENE. #Bick < BEEMEOH L clBIcEIN TV 3518 %
HRELFET:

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

print(£(1))
print(£(2))
print(£(3))

Zoa— Rk, UTFEHAOLET

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

BRDBRBIF O L TT 7 40 MEZHA L2 2THE ODIRUTO X5 ICHBEHRS e TEHT:
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def f(a, L=None):
if L is None:
L=1
L.append(a)
return L

4.7.2 ¥—7—K5|¥

% kwarg=value L WD F—T— 5| 2o TIHUCH Tz dTEE T, FlRIE. UTOBE:

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, "!")

X, REBIEL (voltage) &4 7> a V5# (state. action, type) 2RI E 3., ZOBEBIIL FOWTH
HOFHETHERHE £ 3

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument
parrot (voltage=1000000, action='V0000OM') # 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') # I positional, 1 keyword

23, LU OFEGH LIZAEYI T3

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

OO LIZBVT, F—7— FIIBUIMMES OB TRINIRD A, EShdF—V— 582
T, BETZIHT 25 owTir it L TuRITFIER 5 F (BlZE. actor 1XZ D parrot B D
SIME LTHTTIED D $HA). IEFEEETESD $8A, SAUEA TS 3 Y TRLIKTHAKTT (Bl
¥, parrot(voltage=1000) HEYITT), WH7k 258 HEELERENIZ TN ERT A, ZOfHIBRIC & D RKS
% Biid:

>>> def function(a):

pass

>>> function(0, a=0)

Traceback (most recent call last):

(RDR=I12Hi L)
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(FIDR=I 5 DfEE)

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

TypeError: function() got multiple values for argument 'a'

REIBDOEHEIC **name OERD D H D L, ZHETORFIBUHIE L7z DEERL TRTOF—vV — 5|
BN - 7=FE (typesmapping # B M) ZZIHD £ 3, **name & *name OFERX % & 5. RGOV X M %2/@E
RINBEGTEDA o7z BT 2T B 518 (RO/NATHERET) LHAEDESNE T, (*name |I **name
X DANTRIFNUIRD FEA). BIZIE. HE2BMOERZUTDOEIS TS L:

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])

P LI TD L 512720

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

BHELALUTO LS T IEhEd:

-- Do you have any Limburger 7

-- 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, HBEOX—v—F5I8EE5 G681, ThoPHAIEIN2IEFE. BETFOCHE LTS oNZEFEFRT
2D FE3,

30 %45 rotofEIO—y-I




Python Tutorial, J'J—2X 3.9.21

4.7.3 BFHBINTXA—4

77 AN P T FIBEAE X 7213 F — 7 — NI X 2R T Python BIBICEZ L L, AlFitke 7 4+ —< >
ADTDIT, ZDFIBMBE, MEFLEF—V—F, F—V—-FOENTEINS 1 ZRAEEHET 2 DICH
BoEgRZ 0z R v d 5, 5IROBITZHIRS 2 2 L IT3E®REH D £3,

BIBUERIIRD X 51272 h %3

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

| Positional or keyword
| - Keyword only

-- Positional only

T,/ 2 *xEA T arTd, FHINEGE. INODEEE. FIBPBEEICEIN S HHE. Thbb, i
BEA, MBFELEF—V—F, F—U—FHEH., tL o3 BoBEETRLET, F—v— Fal%L. &Rt
5IEe IR E T,

UBXIFF—7— F5I¥

BIBUEFRIC / B *» BRVEER, FIBUIME £ 23F -7 — FCEBICEEZ XS,

fIEER5 |

INzdb 2P LaELL ATAD L, FEDTIHE (IEBER LMz onE s, MEFRR O%LA. 5I8DIEF
HETHY, ¥V FT5zHEEEEA, MEEHIIBEZE / (R vyva) ORIIEBESNET, /13 (&
BHGIEZRD 05 807r o BN BT 2 720 S E 3. BRUERIC / 27nWiha, MEEMH5 IS
D i'{i—/bo

/ DROSIEZ, MEXREFF—T—F ., HLAE F—T—-FEH T,
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F—U—FERASIH

e X —v— NI THEILEYNDHZ 2R d F—TJ—FEA L L5 e~—27 32123 518V LD
ROIDO F—7—FER FIDERNC * ZREL 7,

sk ()]

/ BEU * Lol —A—ICHEEEL> T, ROBBIERDOHIZ R TS W

>>> 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)

ROBIRADD 2 TEADRADOEEER standard_arg (&, WUH UBINCHIBBZETTE S 3, 5IBUINIE F
¥ -V —FTHEINET:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

2 FHDOBED pos_only_arg &, / PEBERICH 2 DT, FIBIIMEEH IR £73:

>>> 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 HZHHOBE kwd_only_args (&, BIEUERIC * ’H 2D T, 51EEF—v— FEHEHICRD 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

(Ko<= 1ZHi)
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(FIDR=I 5 DfEE)

>>> kwd_only_arg(arg=3)
3

Z L THREOBIZ 3 D510 E —~ D DBEERDTTHHB L 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(l, 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'

B&iZ, MBS name ¥ name ZF — & U THD **xkuds OBICBENLREEN S 2B ERELE L TAZE
Lx9,

def foo(name, **kwds):

return 'name' in kwds

*—7— R{Z 'name' ZANTD., FLHDFIHEFCICHZ>TLE D 720, OB True ZIRT & 5 FEH
LOFEEDD FRA, HIZIEX ROEIICH-TLEVWET:

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

Lo LN EHEHZRT / Z2fEHTUIAEEICR D $9, name 3fIESEE LT, 2L T 'name' Z¥—7V— N5
Box—v—FrlLtll#Ehs75TT:

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

True

S0z 2, MEEHTIETHIUL, ZOHHTE ++kwds OFTHHALTH, BIRICRLRVWEWS Z T,
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FEAFIT, BBOERTEORMHDTEM S REDHDH L EBNET:

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

A Fe LT

o B LEIHDAHTZ 21— Y —ICHISE 2RBEDTNWA S, MEFEHIIBEGFHLEL £ 5, ZHUITIBOHHE]
MHL—HF =2t o TEMD L BBAIFEIN L ZD5IMDIEFEAHETH D, $d, MET AR
D¥ —7— 2T 2 0ED D 555 T,

o SIBMOAHNCE®RD DD, ZAUCK DBEBDERN L DAL,TRS, $iE. 2—F —H5BDIEEFIHE
BN ZEBBILIEZIPNVVEEZZDLL, F—V—FEHGIBEFHLIL £ 5.

o API D55, TEREIDOARNEEINTGET API DZENTERL %S 2 2lidkdic, EHH
Gl EFEHLEL &5,

4.7.4 FEEIH8I) X+

RIRIC, B 2P viERie LT, BBPMEEDOEBOETHOHE 2 X 51ET 2 5ERH D %
T INoDFIBUIR TN (BTN —Tr VR 2BR) TS s, AIEFEOTBONT, ¥ afisrznld
L5 D o> THHOERA,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

Normally, these variadic arguments will be last in the list of formal parameters, because they scoop up all
remaining input arguments that are passed to the function. Any formal parameters which occur after the
xargs parameter are '’keyword-only’ arguments, meaning that they can only be used as keywords rather than

positional arguments.

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

return sep.join(args)

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

'earth.mars.venus'
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4.75 51V R DTNV

AT TIZTY R PR EZ TN o TWT, ARIZALES B2 ZR T 2 BB LIS =017 oty 23
2 REH B BIGETIE, WORNDSEZ D £3, HlRIF MHAAABE range ) 13518 start & stop ZHNE:
ZBRENDH Y FT, MINCEIEEEZ 2 2P TERVGA, BEMPFCHLE « HETE2#->THEZ, VR b
RTINS T Ry 7 LET:

>>> list(range(3, 6)) # normal call with separate arguments
(3, 4, 5]

>>> args = [3, 6]

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

FCRD DT, xx AR —X 2o THETHF -V —F5EEST LN TEET:

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

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

4.7.6 S LA

F¥—7—F lambda 25 &, HAATORNVNIREBEZERTEE T, X lambda a, b: a+b &, ZDOD5F|
BOMERTHEBTT, 7LXA0BEE., BEA 7Y 27 D ERINTVWBRHIICRSLEZTHMHS Z 2T
xFx7, 74X M EE—0RCHIREI ATV E T, BHRSUICIE. 7 223 EIGEE OBEBUERIC
WX PERE PR D DI EEEA, ANTHEICK > EBER L Ak 74 XAd 202D Eir 2
A-—TDoEBESRT LN TEET:

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor(42)
>>> £(0)

42

>>> £(1)

43

LiEofliZ, BEEERTE ZATILARXRREF>TVET, 5 1 200FITIE, b x-o& LB ES IEY LTE
TOWRFE->TVET:
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>>> 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')]

4.7.7 R¥xaX>F— 3> XF5|

FFraXxrr—a yXFEINCOWTIE, ZORNARLERICHEHTIEE 2 VWL 20T ET,

BAIOITIE, HICHERYO BN 2R RICE L Db D TR TUIRD $HA, iRICEL LDIT. HEYOH
AP ZHPRT 2 023D D FE A, AATPHIIMDTTETHRONL 06 TY (HAlH7: L7z ZREKOHENE
ZRLARS 2HETH 258305 TY). BRUIDITRIARXFTHED . BV A FTRO- TWRITFIUIRD FH A,

FFaXrr—a Y FHHICE HICRBITRNETHD 256, ATHRZTICL, e DHDOITERD ORLhil
DEBREINCTEEL £, 2O TR =25 LR 2 LOEZE T, MRY OO H LIRS EIER IO W TER
LES,

Python O 8—FIFEEHITICDT25 Python XFHNV T IA06A4 V7Y P ERHEWMSRVDT, FFaXY %
WEF2Y — L TREBERZIGETA VT Y PEFEWSRITNUIRD F¥ A, ZOMBEIZLIT OB - TIT
WET, BRYIDITD BICH D ZHTTROVRPIDITN., FXaX Yy b 2K04 7Y rOBEZRDET, (BAID
TRl XFIERBT 22— D EoTWBEDT, 4 V7Y bBXFHY F I AHICEHAZ W=D T
T ) ZOA4 VTV MR 7 EiRRY ZZEHM, XFHNDTRXTOTE»P SHEWMSNE T, 4 V7> bOENIDR
WTEHWTERLBRNDTTD, b LEIWVWITHH 2L, LHOEATRTIHHEWRSNET, A VTV bD
EHOREZIPELOVOREIDE, X7 Fr (BEIE 8 XFORAR—RL LT) BALLRICGARONET,

DRCHEBITO R X 2 Xy 7 —2 a XA ofl 2R L 5

>>> def my_function():

"""Do mothing, but document %t.

No, really, it doesn't do anything.

mmn

pass

>>> print(my_function._ _doc__)

Do nothing, but document it.

No, really, it doesn't do anything.
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4.7.8 BBDOT/T—>3>

BBy /77— a2y 32—V ERBBCTHERAINZBICOVWTORERICE T a YR XX T —2IFHRTT G
¥ PEP 3107 & PEP 484 2B L T2 & W),

7/ T7—>3a2 3D __annotations__ EIEICHEE L LTS, BROMOENIIM B L2 52 £
VAo RIRA=KT /) T—=YaVvid, N7 XA-RZ0RICaAnVZ2HITEILICX-oTERIN, ZORIZT /
T—>aryofit LTGIHiiE W2 X BELrNET, RVET /7 —Yavid, NIX—Z YR def XDKD
DERTanyOMICEINZY T IV > ko TERI N, ZORICAINEE T, ROHNIVLEDT B L +
Travilll, TLTREVEO7 /) 7= ar2FoTVET:

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

return ham + ' and ' + eggs

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

'spam and eggs'

4.8 MEph: I—Tr VI XE2A1I)L

Ihhs EhEL XY MR Python Da— FEEHEWTWLS DT, 2522 A=F 4 YT XAZAIL IZOWTiE->
THRWVETT, IZLAYDEBIIRABRARXANLTET (o LliBICEZAE 74—y FTE), XXA 1
o THADEIPELEDET, AL o THABFVI—RIZLEIIETIDREEARLETHEVWEZITHD,
BOWwa—7 4 Y IRAXANERHT 5 2 e BIEFICHRABENTICRD £5,

Python IZi%, 1 Zr AXDTOaY 27 FW5FoTWBERAXANLEA Fe LT PEP 8 35 b ¥, ZAUIIEF IZH
AHLBREBLVWI—T 4 Y ITRXANEHEELTOET, £TD Python FIEE XD 2R TENEHLANE
TF, ZIWXHRHBEELRAPREHLTEXET:

o /YT Y MTREA 4 ORMV, XTRFELRVI L,

ZZH 4 DF (IR ARAPTES) hEWVWA VYT U (BAHV) REVWA VTV OB & 5 EFRICE
DEd, X7REASEZ2DT, #OTEBLDHRVTT,

o V—Ra— FOWEH 79 XFZBZ LWL S5 IAT2MDET L,

I9FTBIETPHNENT A4 AT VLA BF>TVWELI—FIFHAZLBD, KERT 4 RATLATIREY—2R
A—RI77ANEBUWRDZIEDHTEDL XD ET,

o BER Y I ARHBNDOKREDHDa—FT7ay Z7ORYI D IZZ#72#S5 2 &,

o AJAELD, A XY MITITHIITEHELS Z L,
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1Dz

docstring # {5 Z &,

HAT ORI 2 <DRIZIFZEAZ AN, FEO T CHANCIZZEAZ ANWI : a = £(1, 2) +
g(3, 4).

I IIAREBIC—EBEMRODH 2 4F NI B2, BE TIE UpperCamelCase % 7 7 X HITfHiv,
lowercase_with_underscores ZBBHA X YV v FAIZMHVWE T, HIT self XYV v FOH 1 5]
HOKHT (25292 v FIcowTik 252418 #HE) ¥ LTHS b,

HRTDA-FEHFPTH-THH 508D RS, AAEDRZYa—FT 4 Y73 bRV, YARY
ATH, Python ®F 7 3L b UTF-8 7213 7L —> ASCII 2 d EFL WE T,

FERIC, FADD L THMDOFIHEZFHET AN I — FZHATZ DAY TF AT BARMD D 2 DTHIUI,
FE ASCI XFHFBAITFIMHHINETEDD FH A,

38
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5 — S s

ZDETIE, TTIFEAZEZLIZOWTIDFLLFHHAT A2 231, WO HLWLW I ZBMLET,

5.1

X RBICOVWTHSDL

YR P 7= 200NV y FHRHDET, VAIATI 27 bDITRTDOXY v F2LIFITRL

S

list.

list.

list

list

list

append (z)
VR MDORBIZEREZ—DBEML %7, allen(a):] = [x] LEMTI,

extend (iterable)
ATITNDITRTOERENROY A MBML, VA MEIIRLF T, allen(a):] = iterable &
EfiT3,

.insert (4, x)

FRELMBEICEREZMALE T B 158E. VR MDA VT 7 RAT, 204 V77 A2 ROBERDERNIC
WADTONE T, o T, a.insert(0, x) 1TV R FDEIHICHAZITWE T, 72 a.insert(len(a),
x) |3 a.append(x) & HiTI,

.remove (z)

VXM T 2z EHFLWVEEZRORIOEZZHIFRL £ 3, %43 2EEDLRITNUL ValueError H3iEH X
nEJ,

‘pop([i])

VA MHOIEESININMEICDH 2EHRZ Y A F2HHIBRL T, ZOERZELET, 41 VT I7ABEES N
ZFHUE a.pop() BV R FOREBOERZHIFRL TRLET, ZOHEERIHBRENET, (XY v
R DR (signature) T i OMNCH 2 AFEINE. ZO58HBA T2 a>THZ I E2RLTVWEETRD
T, AENE AT 2HBEIIDD FVA, ZDKREE Python Library Reference O THEICR 5 Z &
WZRATL &5, )
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list.clear()

VA MHDORETOERZHIFRLE T, del al:] HEMTI,

list.index(x[,startL end]])
VRXMRT 2z EFELWVEEZE ORIOBZRONEBEBZ XL SMEIRTFTRLET, XY TI2EZRIRY
UX ValueError 2EH XN T,

EEDEIETH % start ¥ end 1FA T4 AGLEL LTRIREN., VAN OERFHEPIEETEE T, B
NBIRFE, start 518D S OMMMETIXR L, VR MN2EOLEHELSDMNBEICZD T,

list.count (x)

V2 +TO z OHBREEEIRL T,

list.sort (¥, key=None, reverse=Fulse)
VA MDOEHZ, 4 Y7L —RHA (in place. JLOT — X ZHEMRTEZHMZ 290 0/) TV —HL
F5, 5IBIEXY — MHFEOI AR A RIfEX F T, sorted() DFHEZSEL TLZE W,

list.reverse()

VA MDERE, 4 L —RAFERTHIHIZL T,

list.copy()
U R PDEW (shallow) a¥—%2RLET, al:] T,

MRV ZAIDORXYy FRIFERTH 2R 3

>>> 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 a 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'l]
>>> fruits.sort()

>>> fruits

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

'pear'

insert, remove, sort LDV A NEEIET 52XV v NORVENRRIN TRV 2IZEDf Wb L
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Python Tutorial, J'J—2X 3.9.21

FHA, INBHDRY v Fid None #IRLTWE T, ! 24U Python OEHATRER 7 — X HEETITOWVWTD
et LoFRIE 7o TV E T,

KB B LN NE I —DOD I I, TARTOTFT—X%E2Y — FERRERHEBETEZ DT TIERVWEWS Z 2T
T BlZIR. BRI LY L T & 3. None 3R v Hig T & \W/=9, [None, 'hello', 10] &Y — 1
EhFERA, T/ ERINEEFEGRERZRVZAL 78D ET, 22 23, 3+4) < 5475 XA T
XHH FEHA,

511 VR+Z2XZYyZ LTEDS

VRAMEDRXY v FOBPIFT, IV A M 2RAXy 7 LTHAET., RXy 7 TR REICEMShE
EDRANCED HENFET (Vlast-in, first-out”)e A X v 7 O—F RICEREZENMT 511X append () 2V E
T ARy 7 O—FLEPSLEERZID KT pop) 24 V77 AZHERTITHVET, FIZIZLTFD LS
LET:

>>> 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]

512 VX bZFa—LTES

YA MeFa— (queue) E LTS T BARETT, ZOHAE. RUCEBMULEREREIICIOBLES
("first-in, first-out”), LA L. U A MTIEHEMCZOBEMEZENRT 2 Z 25k ER A, B (append) HL
DL (pop) VA MDKREIZHLTITI 2RO TIH, A (insert) REDH L (pop) %V R b DITHIZ
MUTITI LB BR-oTLEVET (MOEZZ VO OTOTLTHEDNDHEI0HTT),

F 2 —DHEEEIZIX, collections.deque 25 RWVWTL x5, ZD7 7 RIERLBEF I TOVT, EELBM
(append) ¥*HXDH L (pop) ZMEIIIH L TEHELTVWET, FIZIELTFDOESICLET:

1 MO SETIILEARER A 72 =2 F 2B LT, d->insert("a")->remove ("b")->sort(); Dk 53%A YV v FF =4 Y 2FLTW
A2GERHNET
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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 UX brOREREE

VR PAEERLIZY X P RERT 2R LFRERMELTCOET, FRMAGHIX. 22— > X% iterable
(ATV—PAREA 7P 227 b)) OFZNENDEBIIN L THLRERIToMREERICT LV A M 2o,
H BRI T BRI RO DTS — 7 Y ARERT 5 2 2T,

BZIE, RDESRFEHDYRA2ED -0V LET:

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

squares . append (x**2)

>>> squares
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

CHIN =TT LIRICOFET S x EVOHROERZES (3723 EEET2) S ERLTIEE
Vo UIROXSCLTEADY R P20 2EWEH S LGRS 2N TEET:

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

L UPTHFELTY:

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

I X VIR THAR T VT,

VX MNEREE. FEloFo K, for A, ZLTOMEMUED for 2 if AITHEREINE T, VR NNERELD
EATHRIZ, for ¥ if O YT F A MR TCREFHAE L 7ZERP» S22 L VWY R MTT, HlZIX XDV R b
NERLIZ 220DV X FOEENS, ESDDORILZRTIZLET,

>>> [(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, D]

ZHERDa— ¥y ElTF:
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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
[, 3, (1, 9, @2, 3), (2, O, (2, 4, @, 1), @, D]

for ¥ if XAMHDa— R THUMEFIZZR>TWE Z 2IFERLTLEE W,

A& TNOHE (Fl: LOBITHD (x, y) OHE) 1F. X T MHIERDRET T,

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the values doubled
>>> [x*2 for x in vec]
(-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
(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, oy, (1, 1, (2, 4, @3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error ts raised
>>> [x, x**2 for x in range(6)]
File "<stdin>", line 1, in <module>
[x, x**2 for x in range(6)]
SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

YR MAEREORICIE, HHELAPEBETOCHLOA R M 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']

5.1. UXREIZIOVWTHSDL
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5.1.4 X LY X FOATRE

VA PNEREFH ORI DONIMEEDORLZDT, 2 MDY A PNEUKRELZHE b TEXT,

KD, REA4DVAL 3O054%%, 3x4 @ matrix ITOWTEZET

>>> matrix = [

[1, 2, 3, 41,
(5, 6, 7, 81,
[9, 10, 11, 127,

ROV A FNEKIZE. matrix DITEHEANEZFT:

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

BIDETHRAZX 512, F ALY X MAERTIX, i for DAY THFANDOFTCIHMEEINE T, DT, Z
DHNIXD a— R T F:

>>> 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—EEMTI L, XOa— R eHEMkh 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 K D DHAABLEREE S HFPRWTT, Z0HE zipO BBEPBRWEHEEZLTINS
TLxD:

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

ZDIFIEH BT AR A7 DFEMIOVWTIX FIBVARDT VNV D ZSHLTLEE N,
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5.2 del X

VR M BEREPHIRT AEE. HEEETAROVICA VF v 7 RAEET B HERDH D £5, ZHH del X T
o ZAUX popO) XY v FEEWV, HEZERELEHA, del WEVAMLOLRTA RERELZD, VR 2%
HIFR S22 dTEET (MENIRA T A RCEDOV R PERALTIToC0WELR), BIZIEMLTFOXSICLET:

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

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del al[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

1

del BEHEARDOHIFRICHEZ 5!

>>> del a

COXDRTHAET a 2B T2 L. (HOEEZ a ITRATZET) 2512720 9, del DHIDHBITOWTIE
FHETWD LFET,

53 27N> —T R

VA BMRTINNE, A YT IARZAFIA R 2o THAD X512, BZL DEOWHELEH Lt ZRTEEL
72o TNBIE =T VR (sequence) T— XA (typesseq ZH) O ZDDHITTF, Python & FE/ZHESHDB\IRIC
HBEERDT, MO —r AT —2BpEMENEZ 2D LILEEA, BEDOS—F Y 2HIH S5 —0HD F
3 BT (tuple) BETT,

R INMFZar< TSNNSO DEPHZD 5, HIZIEUTOLSICEEET:

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

(KDR=212%i<)
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(FIDR=I 5 DfEE)

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, 1)

TEDOEBD., RIVDFRRIIEFEICHELEOVTWT, RIILDFZAIBIELLBRENZ X5 Ik TVE
T, BIAEEL L FRMLTLLIEMTHE R THVWTTR, (X IADKkE RO o HE1E) AL
TR RERGEL DD ET, RINVOERERATE I LI TEEFA, LEL, XTVICVRMD XS REHE
AR DB Z L IFTEE T,

RTMFV AP ELTOETH, ZVTWERZBHEELR BN THHIAES, 2 7UWE A& T, BHO
BOBEHEILRLILbHD. BREIT Vv 7 (COHOBECHTEET) BERCL VT v 22 (HBVIE
namedtuples D EWEMN) TV 7R FT2 I eHZNVWTT, —J5. VA M AIE T, ZEREILVWTWRERLURED
FITI 7 bTHD, 720 TWA T L= MZEXoTT7 7R LET,

MEEE 0 ML 1 HOEE» SR 2 X TVOWETT, s DREZITI o, MUT3FRIRMTIr SN
TVET, ZDX T NVFZEDOIIEMR T THETEF T, —DDEZEZFOX VI [HO®RAIZa Y~ 2T 5
(H—EZAFEIMTHLZ T TIEIATITY) SETHRTEZET, ZELAERWIAL D, MIRINTT, Bz
R X5 LETS:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

X t = 12345, 54321, 'hello!' & @ FINDINY Y (tuple packing) DHITF, {H 12345, 54321, 'hello!"’
M—=DDR TRy 7ENET, HOHEEBFRETT:

>>>x, 5y, z=t

ZOEEE. =TV ADTVINY D (sequence unpacking) ¥ THFERRNZ DT, HFHIKIEFETOI—F VR
REMES CENTEERT, =T Y RADT YRy 7T, FZOEMIINFEEINTOBLELRD, GO —Fr 2R
DRIEFELBET D2 ZenBERSNF T, BREEIRORADRZRTINVNDNRy 78— Y ADT Xy 7
ZHABEDEL D DITRELRN I LITHEREL T ZE W,
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5.4 £51

Python 1213, && (set) W5 D07 28 HH %3, LEL I BEEI2ERZ LRV, HFOT
BNTWRWEREDOEED TS, Set A7 =2 M& # (union). & (intersection), 7 (difference). M#i7E
(symmetric difference) &\ o 7B RER D AR — P LTWET,

RN, F7213 set () BB set ZAERT27-DHATE2 2P TEE T, F: EEESEERT 27291213
set ) BHEHALARITNUIRD FRA ({F TERL), BEFIEOFHELFER LT, HHEIRDET > a v Tl
3557 —XMEETT,

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}

JZ A RIS, set NEDHR— S TVET:

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

{Irl, |d|}
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5.5 F#EH! (dictionary)

b5 —o, HHZED Python ICHAAENTVWE T, 20U BE (dictionary) (typesmapping % %) T3,
FEEIIMOFEEICS 7 HAHGE (associated memory)” % 7 EHARECH (associative array)” ¥\ D AR TFES
2B ET, HIHHAOETA T/ RMLINTVWE Y =7 YR B, #EFE F— (key) TA VT2
ZMEENTOVET, ZOFXF—HMISrDOEERGERIICRD 3, XFF. BUHIEICF—ICT2 2N TEE
To ZINE XTI BfE, ZOMDORINDAEZFUCHRERIF—ICTH I TEEXT, B D2 VIFHIE
MNCEBEARE R A 7Y =27 P2 X INVEF—ICTEEEA, VA ZF—L LTS 23 TEERA, Th
Z. VA MEIRTARRA VT 7 AFEEDRAZITo72 D, append() % extend() D LI RXY v FEfES &,
AVTV—RATEETLIENTELLDTT,

FERE F— (key): fE (value) DRT7TDEETH D, F—2 (HEDOHT) ~BETRINUI LR, LEZDL
FWVTLU x5, BAEI (brace) DR7: {} BZEOFHEZAEML $F., » ¥~ TRYSNT key: value DRT 2K
FEOR 7 ORI AN Z &, HEOWIAM Y 723 key: value SBIMEXNET; ZORBFHEIHAFRFICEHENE &
HEN2DLFEUTCHETT,

HETOERREZ, D2HEZMO2OF—2MITEHETI I, F—2HELUHEZIMOET LTI,
del T key: value D7 ZHIFRT2 2 dTEET, I TRELATVE X —2fio THEHEZFRT 2 . LHTZE
DF—IZHEHEST LN TORHEIEIENELNTLEVES, FELRVWF—Z2fio THEZMOEZS 32T
F—ITRBYET,

BHEF 727 MWL list(d) 2Ff7352 2, BETHLODNTWEIETOF oKV A M eX—2 A X
NEEFTRERLET (V= FENZY X ML WEEIE KD DIC sorted(d) 2T HEW), H2H—D
X —PHEBEDZ0EIDHFRZIIZ, in F—TV— F2HEVWET,

iz, BEefiofiHnple L £3:

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

>>> tel['guido']l = 4127

>>> tel

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

4098

>>> del tel['sape']

>>> tel['irv'] = 4127

>>> tel

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False
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dict() aYRAFI727RE. F—LHEORTOXINEELY A MroHEERLEHRLET:

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

EHIC, HENEERBRZM > T, EEOF —LHORT 2 HHEELENET:

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

F—PERLSCTHNDG G, ¥ —T— F5llefio TERT 2 HPEMRLEEbH D £3:

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

56 L—TDTFo=vy

FFEIIN L TOL—=721T50E, items(O) XY v F2RES &, F— Z2ITNET 2EZFRIFICED HEF T,

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

print(k, v)

gallahad the pure

robin the brave

=T Y RITbIENV—=T 2T 5, enumerate() B RS &, BEDA VT v 7 R BREZEFICED BT
B TEET,

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

0 tic

1 tac

2 toe

ZoFREENMLEOY =7 VAR EERICL—T T 57202, B zip() 2o TREZEZ VAT S Z
EWTEET,

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

print('What is your 7?7 It is .".format(q, a))

(RDR=212Hi <)
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(FIDR=I 5 DfEE)

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

What is your favorite color? It is blue.

S AR > TA—F 2120 £33 —F Y 2AOHEHBZIEHFNIEE L. KNTEE reversed()
PREOHLE S,

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

print(i)

= W 00N O -

= URA%RY — FENEERETL— 7T 5123, sorted) BAEEFEVWET, ZOBEBIIITTORES|ZEEE T,
V— MEADH - HEHZR L T,

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

orange

pear

= YA set() BHS ¥, EREERIREINET, ¥—F Y RIT set() EHio7z LT, sorted() Z#5S
LWOMHAEDLETIE, JEEPEI XN TWEY =7 VAT, FA—EHIZ 1 EDOAL—FT7 72T 3 EHN
BHETT,

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

LELYEL—THATYRMNEZELZVARICHESNZTL 22, RODIZHLWI R M 2E-TLESIEDS
MDEDEETRERILD, $EHOET
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>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan(value):

filtered_data.append(value)

>>> filtered_data
[66.2, 51.7, 55.3, 52.5, 47.8]

5.7 ZEFIcoWTHSHL

while % if T o 725 (condition) 11d. EOLEZ T TR, MOEHEFHHS L TEX T,

HESHE T in B0 not in &, HBMEDB 5> — 4 ¥ AHIEET 55 (£ 30 LARVS) ¥ 5 hEHA
9, AT is BXUW is not &, Z0oDA TV =27 P EBIZFEIL AT 27 b THEINE I EFARE T,
ETOHEHEEFIXR CELEMNZE > TE D, L ICHEEAE T LD HIERWELIEN 2 72D 3,

IR ERS S 2 2 e TEET, IR a<b==cld. adb ED/PhEL, Db & cBFELLRLES
2T AMLET,

T— VBT and X or THEGHEZHAGOEZ Z e TEE T, 2L T, HBHEHE (H20VIEMA 52D 7T -
K) DRERDOEEE not TENFE T, ZHLHOHAETIIL T, HEHEET XD SEVELIEMICKR > TVWET, A
and not B or C ¥ (A and (not B)) or C 2%ffiic/2 2 X512, 7 —AHETOH T, not ODEIEIEN A
E<, or PEDBELBRoTVET, dbAA, IFEMNEHIITEAOHAGDEEZRITEE T,

7 —VHEET and & or ik, Wb 3 & (short-circuit) HETTT, ZHhoOHETOFIEIED HHENLIE
R X AL, KERDHEE L7 CaMiliz ko £ 3, BIZIX A ¥ CIEETB AMAD L =, A and B and C X
CEZFHMIiL HA, RIS, BWHREETORDES 7 — METIZZ S TR EE LTHVWS &, HIZRERICH
flix 75180z 9,

ety 77— N KOFEREZBITRAT 22 dTEE T, HIRIE

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

'Trondheim'

Python Ti. C 2i3Ex D, ROPTORAZ A4 vFHET = ZHHL THRINAITOBDELD 5 Z 2 I2HE
BELTLEXN, ZHCED, = RERXN TV A =2ANLTLES WS, CFarsaTHET
5k 7 S ADMEE ERTE £9,
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5.8 =T VR EDMDEDLEE

LT, =7 Y247V ME, ALy —r Y 2Bofiot 7y =7 beliigcE 3, i BENEA
(lexicographical) IEFF DSV HNE T, 3. BAID _ODEERHE L, ZOENFEL  LIFHUIZ DR H T
BRI E D 9, FLITNEROZODBERZHE L, DS —F Y ROERNRE 2 FTHITE T, HIKL
X5 I3 00EENPCTNOFR LY =7 Y RABTHNUE, 2D —7 ¥ ABTORFELLEZ HIFINITVE
T ZOoDOY =7 YADLETOERBOEBRERIE L BNUE, =7 Y RAFFE LW ARIhET, FADY —
TYADS D —H DRI DT WS = Y ARBIE, FOHDS =T YADNEI WS =T YR ARE
NET, LFHNT 2EENRIEFO . i OXFEI 22 ASCI EFREHVWE T, IR, HtRoF
T2 VoY= Y ABTORKRZIToFlZRLET:

(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, (tabc', 'a'), 4)

EBSROA T2 M RlLE <> THETZZ2d, ZA5DF TV 27 MAEYIRIEX Y v REREEL T
WD THIUTTENE T, Hlz2R, BRZBERFE OB T, 28I X > TN TThbh 3, Hlx
.0 2 0.0 FEMTT, —4. BURKRIEFSZWESIE. 4 VX —7 1) X—IX TypeError flst 2 REXE
%9,

1D
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Python 4 &2 7)) XT38, BUORET2 L., ZhEFTIITo TELER (BBPER) 3AbOTVET,
TIhS, EDERVWIRITILEZEZXLVEDL, TFAMNLT 4 X EfoTA VXTIV XRADANZHELTE
. FEEORDDICTZ 7 A VB ANNTHE > TEEEE L2 X WTL x5, ZOEEER RTUT b (seript) OFE
BEBVET, Tl I aDRELRBICON, XVTFUVREIRT 272D, A7V T RENLOPDT 741
WHEILL B2 LEHA, T2 WOhD T Bl 7 ATENWTEERNZBERICOWT, ZOERE 2
=322k larD70rs ATHENZWEEI 2D LAZHEA,

2OV ZEREY R — b T 572012, Python TIEERE 7 7 A MIZENTBE, X7V T oS &7
RDOMNGhEA VAR VA LTHES FERHDET, TD7 7 A0% EPa—IL (module) LM ET, £V 2 —iL
W25 ZERF. MDEY 2 =A% main €Y 2 =)L (EITO My FLNLPEHE-RFTT7 7 LATE L%
FDZIELET) I import (MDIAAR) $HZLHTEET,

EY 2 —/UE Python DERPXDBA 277 74V TF, 7 7 A NVREEY 2 —VAKERERE .py HDO0kdoD
WKHEDET, TEY2—LOH TR, (XFHND) TV a— NV H%E 70— VAR __name__ THIFTEE T, fflx
3. BRURADDTFRA LT 4 2 %2ioT, BIEDT 4 L7 FVILIFONED 7 7 A L fibo.py ZER L 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 Fibonacct 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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Xz Python £ X 7Y ZIZAD, £ 2a— L2 FDOa~> KT import LEL & 5:

>>> import fibo

ZDOEIETIX, fibo TERINI-BAROLHIZEZBEAEDY VRV T —TNVICANTE2ZidHH gHA, HIC
EYa—H fibo HI RS VAL T =T NVICANE T, BRBICEEY 2 - E2FHoTT7 72X LET:

>>> fibo.fib(1000)

011235813 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'

BBZE A S Dz s, =AU RAENTRATEET:

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

6.1 EXa—-JLICOVWTHSTCL

EY 2 ME, BBERICMATEIINEANS ZEMNTEET, TALDFTUIEY 2 — L E2WLT 57
DDHDTT, THHDEITE, A VK- P XOHT BIIC €Y 2 —VABHROh o ZITRTFETSNE
T (T ANDBARZY TP LTEITINZHEOEITINET, )

BADEY 2—ME, BODTIFAR— MBI VRLT—TINEH-TWT, EV2— L TERIN TV SEHK
BZDT =TV B=NVRSYRLT =T N LTHEWET, LMo T, £ 2—LDMEEIE. 2%
DA — VB AARR R EENR Z 2002 TS, 70— NUREREES 2 -V THS e BN TEE
Fo —H. HODPToTWAREZEBALHEBL THWIZE, Y2 — LVHNOBEKESIRT 20 L[ U Eilik
modname.itemname T, EY 2 —1 DO — A EEENLEZZ B TEET,

EV 2 ADMUDEY 2 —)L% import TE5ZLHTEETF, import IR TET 21D (2HIFRAIERY
V7 MTH)RHICEZETY, ZIXEETH - THAETIEDH D FH A, import TN7zEY 2 —LEIE import
EIToTWBREY 2a— DB ="K YRLT— T VICEINLET,

import XIZld, HBEY 2 —VNDEHT%, import ZETLTWEEY 2 —LDY VHRILT — 7 IVIZERER
DAL L WS ERDBH D F3, Bl ZIX:

*1ogEpaa 3, BIBGERD P FET AND 030 TF, EV2— AL NLVOBMERELFETTLL, BRI EY 2a— 1D a— Lk
RNV T—TNIZAD ET
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>>> from fibo import fib, fib2
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

Z DEEEIZ, import DFRE BB ET 2 —NZE O —HILRS VRALTF—TARICED ANBZiddh LA
(1> T EDRFITIX, fibo IXERSINEHEA).

EY 2V TERINTVAELHETE 2T import $22WH5ERbHH F5:

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

COFEHTE 7YX =227 () THEZBDEROVTIRTOLRTEA Y R—F LET, FaY DYH T,
Python 7R 25— ZDEXHEHVEEA. RADERIHA ¥ & —F ) R—IZFHAATN, ERFEADHH
Z EHEXLTLESAREMED H 25 5T,

—RINTIE, B 2 =Ry r =I5 * & import TR EWVWIRH HICWRERITEZTHEA, EWVWIDIE, Z
DEEEITS L LIELIEBAFEHEICZ LWnwa— RIZR3M56 TS, Ll MiitysaryTxr—&A4 TORBEZES
FT72DIHE S DIIEDHZWTL £ 9,

Y 2 —VEZDRIZ as BV TWEEIE, as DRADEAHIZERE, A VR—FENEI 2 — Lo EMEL
%9,

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

CAUFEEARNCIZ import fibo XRILHETEY 2 — A% A4 Y E—FLTWT, HE—DENIA VHE—FLE
a2 £ib LWVWIHILRTTIMDIRZ B X5 ICR>TVWBE LT,

ZDA VE—FFEEZ from BTV TWTHFZ. RIUENELNET:

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

AR EITUMERLOHET, FEP2—NMEAYEX—TVED 1ty >a>rIZeiZ 1 @) import X
NEFT, oT. EVa2—AZBIELEHGEICE A V&2 -7V X 2HEHILELRINERD FEA - B
L, ZOHBTFELLTTAMNLIEVEY 2= 1 DF - 8E12E. Bl Z1E import importlib;
importlib.reload (modulename) @ & 512 importlib.reload() Z{H > T =X\,
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6.1.1 E2a—-I)ILZRXRVVTFELTRITTS

Python €Y 22— %

python fibo.py <arguments>

YEITTZE, __name__ 12 __main__ DBREZNTWVZEERWT import L2 ELHLEIICEY 2 —LA
DaA— FPRFITEINET, DEDEY 2 —LDOKREI:

if __name__ == "__main__":

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

ZDaA—FEBMTZIET, ZDT7 744D import TEBEY 2a— L TH2LRFHCAZV T 2 LTHEX
X201 FET, BERLEY 2 -2 "main” 77 A e LTGEEIXNZ &2, a~vY FI A4 VEERT
53— FPFEITINE0HTT:

$ python fibo.py 50
0112358132134

EY 2=/ import ENHBEF. TDOa— RIIETINEEA:

>>> import fibo
>>>

COFEIFEY 2 =ML L—P A VX =T 2 —RBRMELTD TRAMDLDIZ (RZV T E2EI 2 —)L
YLTEHLT R P24 — F2FEFLT) HbhEd,

6.1.2 EZa—ILBRE/INX

When a module named spam is imported, the interpreter first searches for a built-in module with that name.
These module names are listed in sys.builtin_module_names. If not found, it then searches for a file
named spam.py in a list of directories given by the variable sys.path. sys.path is initialized from these

locations:

o AMMENZRIZ VT DHZT4 L7 MY (HEIVWET 7 ANDPRESNBZP o ZZ ALV P T4 LY
FV)o

o PYTHONPATH (¥4 L2 FUHDY R b, ¥z VAR D PATH ¥ [A LX),

o The installation-dependent default (by convention including a site-packages directory, handled by

the site module).
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By RV w2 )y ol oBIGHEINE T, SWHR2LS VRV v 2V 728074127 PUIEE
Va2 — USRS RIZEN TNEE A

It 7%, Python 7’102 J 413 sys.path ZEIET 2B TEET, A7V T I 74 VE2ELT 4 L
7 MUDPRBEASRDH, BHES A TV R LD FNCGEMEINE T, BRDOT, 24 773VDT4 L7 MVIZH
57740&Db, FOT4 VLI VVRHBFECHRDRZ ) T IBEHRLTA VR—-bINFET, Zquk, £
7477V RN L TEZMATVWIOTRVRDIIMEVDS L TF, IDFHELVWERE FEED 21—l 25
LT ZEWw,

6.1.3 " a2 /X1IL” Sz Python 771l

TV 2L DHAAAE GBS 2720, Python 133 A LEADEKEEY 2 —L% __pycache__ T4 L7 b
Y @ module.version.pyc 77 ANELTHFry v alEd, TITversion iFa v A LENET7 741D
73—y b ERTDHIDT, —KMIZIE Python DN—2 3 Y FEBTT, HlZiX, CPython DV VY —2X 3.3 D,
a4 NEAD spam.py l& __pycache__/spam.cpython-33.pyc £ L THF ¥ v > 2 E&NBTL & D, IO
HOEEICE D, Python DRBZEBDV Y =R N=TayDaAVRAIVBEAES 2 —VHARETEET,

Python 1Y —ZAOEFTEHKZ 2 Y R4 VFEADDDEHEE L, 2V A IVEAD S DHBEFH TR RHDEFI >3
ANDPRBEN 2o TV RIERL 3, ZHRIEERCHEI T INE T, £/ a VS UBAEY 2 —IL
379y b7+ —LIEMERD, T—FT 7 F v DORERLZIATLABMTRA—DI4 77V %EHETZ2 BT
=E9,

Python X2 DDHBERXF ¥ v > 2D F 2 v 7 RITVERA, 02D, a~v Y RIAL UDSLEEEY 2 -5
HIAENTHET, BICHA YA LEN, fREZRETL2ILEDHD EFEA, 20D V=R - EV2—-10D
BROWBET, Fv v aDREZITVERA, Y—RADRW (AY A NVFEADSDDAD) BLfizHK— T2
W QY RANVBEAEY 2= UEY =R+ T4 L7 PVIRETERLT, V=X T4 L7 FJIZY =X+ E
Ta—NABHoTUEIWITEE A,

I 28— MMANF D Tips:

o AVRNRANEABLEY 2 —LDY A X%/NEL T B2, Python a3~ FiZ -0 £k -00 X1 v F %
S5 TEET, -0 A4 v FiX assert A7 — b XY MEREL, -00 A4 v FI& assert A7 — b X
Ybhe  doc XFHNEBRELET, w007 I AIINLDREINDDDIKFELTVDS
AHEMEDI D 27280, BAWME L TV E0E2HEBLTWE 2B TIhoDF T a v EFSRET

T VR ENFEY 2 —UE opt- X T EFH, BEOI VR NVFEAREY 2L X DH A4 XP/PE
KD ET, FBERDOV Y — R TIRHRELORENZED AN DH D 7,

e .pyc 7 7ANR .pyo 77 ANDBHmANEINIZE LTS, 0TI T4 .py 7 7 A A 6EATENT:
CEIDMSERICEEST A2DITEDY FRA, .pyc 7 7 AL TEBLEIND DX, FARARIILD S
K720 T3,

e compileall EY a2 —N%EHoTT 4 L7 FVADERTDEY 2 — MM LT pyc 7 74 VEELZ 2D
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TEEY,

o ZOMFICET ZEMIX. HIEDO TR —F v — b EED T, PEP 3147 IZii#l & TWE T,

6.2 EZEET 1)L

Python 3HEMEEY 2 — 54 77 VERMLTWT, Bl Python 54 77V VUV T77 LY AW0) RFa Xy
FTHHLTOE T, ODDEY 2 - VEFHEDATIZRBT 7 EALRVDHDD, RSP, YRATLa—LRY
OS DIEERFIHT 27212, 4 Y R—FTYR—FAFHICEL I, YEATVET, ZH5VokETT 2 -ty M
$T7 59 b7 — DIMAF LA 7> a v TF, HlRIX, winreg €Y 2 — L Windows ¥ A7 L TDA
XN TVET, 1 DHERMETZ2EY 2 -1 LT, sys TV a2 —lE, £TD Python 1 Y& =71 X —iZ
ELRA VENTVE T, sys.psl & sys.ps2 EWISZERIZ—RT w7 e ZRT 0> 7 MTERT 2 XS
EERLTOVET:

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

>>> sys.ps2

' [

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

c>

INEDODERIE. A VR TV ZBMFEE—NICH B L ERIERSNTVET,

ZE sys.path I XFIDPOLRDZVAPIT, A VXTVEIPEIS 2 -V EBMRTI2EZDORREZRELE T,
sys.path [FEREEZEL PYTHONPATH %> 518727 7 # /L b > RIZ, PYTHONPATH H33%E &M TWRITFAUTH AIA A
DF 7N MECERESNET, FHENRY X MEETEEST 22N TEET:

>>> import sys

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

6.3 dir() B

FLAABEE dir () &, BB ED 2 — LB EARAFEERL TV ELFANSZDIIFHONET, dir() &Y —
INEXFHDY) RN EIRLFET:

>>> import fibo, sys

>>> dir(fibo)

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

(RDR=12Fi <)
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(FIDR=I 5 DfEE)

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

' __interactivehook__', '__loader__', '__name__', '__package__', '__spec__',
' __stderr__', '__stdin__', '__stdout__', '__unraisablehook__"',

' _clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
'_getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',
'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_tracing',

'callstats', 'copyright', 'displayhook', 'dont_write_bytecode', 'exc_info',
'excepthook', 'exec_prefix', 'executable', 'exit', 'flags', 'float_info',
'float_repr_style', 'get_asyncgen_hooks', 'get_coroutine_origin_tracking_depth',
'getallocatedblocks', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencodeerrors', 'getfilesystemencoding', 'getprofile',
'getrecursionlimit', 'getrefcount',6 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'is_finalizing', 'last_traceback', 'last_type', 'last_value',
'maxsize', 'maxunicode', 'meta_path', 'modules', 'path', 'path_hooks',

'path_importer_cache', 'platform', 'prefix', 'psl', 'ps2', 'pycache_prefix',

'set_asyncgen_hooks', 'set_coroutine_origin_tracking_depth', 'setdlopenflags',
'setprofile', 'setrecursionlimit', 'setswitchinterval', 'settrace', 'stderr',
'stdin', 'stdout', 'thread_info', 'unraisablehook', 'version', 'version_info',

'warnoptions']

SRR, dirQ BBEEREL TV ARTESIEL 7

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

>>> fib = fibo.fib

>>> dir()

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

ZH, £Y2—, B 2o, IXRTOFBEOLHEIZV XA M TBZLIERLTL XV,

dir Q) 1. FHAADBEBREROLENIV A M LEV A, TNHOAFINSRZ YA NHERAER S, [EHEEY 12—
JL builtins TERINTVE 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',

'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',

ROR—STER)
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(FIDR=I 5 DfEE)

'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__',
'__debug__', '__doc__', '__import__', '__name__', '__package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',6 'exit',

'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',

'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'mext', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']

6.4 NvIT—

R — (package) 1%, Python ®EY 2 —VARIZERZ 7 Ky MIZEY 2 -5 2o TGS 2 FB
TY, BIZIE, BEV2—NEABE A LVWIR r =YD TEV2— LB ERLET, BrHY, EVa—
NERHAT e, ADEY 2—NVDEENEND 7O —NVEHZLIZOWTOR LR THHFL L S1TR20
R LS. Fy MIZEY 2 - A ZRAT % . NumPy % Pillow DL S ITEBES 2 -0 5R 5y
r—YDEEZEN, HODEY 2 —NVZIZOWTHELEL THHEL LR 5,

HBE 7 7 ANRER T — R 2D 72DDET a—NDaLrsay (" Ry r—I7) ZEFFLEVEREL
FLED. BAZ7 7 ANMCEEZL DR SLERADD 2 (EEITILRTF. flZE .wav, .aiff, .au 7R ¥ Tk
NET) DT, BRI 2L R T7 7 ANBREMHAEZRT 2EY 2 — V% FLAD XY TF VY ALED TS
BB DS LNERA, oy BRET— XN U TET LWL RMBOBRE (I X 07, Za—oEh.
4 a7 4 FEROBEH. ALRRATVANROERRY) D205 LMERA, £5K2L. 25 LIEER
FITTHEY2a—NZRTLERCESZLERARSETL S, UM (BENZRT 7 ANV AT ATRE LK) <y
=Y OMERTNLET:

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

wavread.py
wavwrite.py

aiffread.py

(KDR=21%i)
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HIDR— % 5D E)

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 =% import T 5[, Python I sys.path EOT 4 L7 PUZBRRLT, by TLRALDARy F—ID
AoTeH 77427 PYREELE T,

T7ANEELT 4 L7 MRy =8 LT Python iIZfb¥212&,. 774V __init__.py DRETT,
ZAUCED, string DX S RIS DIAFDT 4 L7 VLD, I 2 LRRARRDHRDTTRODPBIEL
WEY 2 — LPERETEMEINTLESIDE D TT, ROE#HLsr — X Tl __init__.py 13772 D%E
77 ANVTHOWERAD, __init__.py TE RNy =Y 0Dt a— RE2ETLED., BiBD __all__
ERERELTOILFVER A,

Ry —=ID2—HiE, fHADED 2 —L%E v =I5 import $2ZEMNTEZET, HlXiE:

import sound.effects.echo

ZOEEIXY TEY 2 — )L sound.effects.echo B —F L% T, ZDEI 22—, LUITD X 5 ICELELAH]
TSHRLARTUIRD 8 A,

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

P TEI 2 =A% import T35 —DDHEERLET:

from sound.effects import echo

INDHBYTEY 12— echo T —F L, echo 2y r—IPHERIB[EF LR L THHTEZ LS5 CLET,
o TUTDEIICHVWRZ B TEET:

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

EHRDHBI—DODNYV T —yarr LT, DELRBEEPEHZER import $2HENRHD F75:
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from sound.effects.echo import echofilter

ZOEDFERRICY TEI 2—) L echo 2 — F L E TP, echofilter() ZEHEAHTES L5 ICLET:

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

from package import item Z{H S 5A. item ¥ %y 7 — package DY TEY 2 —)b (F2FY T8y r—
V) THDPFEVERAL. BRI 7 A, BHBD X 572, package TERZIN TV BHIOLEITHrEDLRVWI L
WWHERLTLZEW, import XUTE T, item 3%y F —INTERINTVEIDE I DTFAXRET, ERINLTW
RIIUE, item FEY 2 - VA THEERELT, EVa—lz2a—RFLELStHRAAET, DLEYV 2 -1
O 5 R UE, ImportError AEHEINE T,

KHHZ, import item.subitem.subsubitem D X5 R Z Mo 725G, RIARD subsubitem %k FEERIX
Ry =V TRINIRD FHA BREDBRIIED 2 ARy r—J I TEEITH, —DOHOBERTERIN
TWVE 7 7 APBBPERITIITELE A

6.4.1 Ny 7r—oH5 * Z import %

ZHTIE. Z—¥7 from sound.effects import * X FHFEWiH, EHRZDTL & 54?7 HEMIE, f5
DOFETT 7 A NS AT LDBHARLN, ZDONRy T =W EART TEY 2 —ADH L rE#HRXET, &2T%
import 3%, YWOMEHZELZETL kS, ZNRIEEVKRUELE2R>TLES LDV ETL, H2HT
EY 2—/% import 52T, ZDEY 2 — I LHBIRINZ import X7z & FDAFEE L TR L VEIERE
ZTLESI LD LOERA,

ME—DIRIRIZ, 8y 7 — Y DIEEII Ry =Y ORG|IZIHRINCIRBEEE S W05 HDTY, import XD S
FNE, v =20 __init__.py 32— FIZ __all__ EWVWOHFTO VU R FERSINTOWIUL, from package
import * 23BN 7z & XIZ import TNREEZ 2 —LFZHDY AP LTHES, EWVWSIHDTT, v r—JDH
N=TayPRY) ) —REN2 LI R M 2RHMOIRBICERH T 2D Sy r—YOFEDOHEELZD XTI, A
DDy T =I5 * % import $T25EWVWIFVWHEREZLNRVWIZLIX, Sy =Y DIEFZZOEVWAZY
A—=PLABEVWZZIZLTHDPFEVERA, BlZIE. 7 74l sound/effects/__init__.py WKI&. KD KSR
a—RFZANTH IV d LLERA:

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

This would mean that from sound.effects import * would import the three named submodules of the

sound.effects package.

H LD __all__ BEFRINTOVRIFIE, FAITX from sound.effects import * (&, /Sy 7 — sound.
effects DR TOY TEY 2 — L EZBAEDHLATZEM O import LERA o ZOFHIZ FEIC L > TIW)
W{ta—F __init__.py 254TLTC) »%v 7 —3 sound.effects 2 import TN/ WS T ®ERL. €D
Ry r—Y TERINTVWBLHT R 2T import 3372 T9, import XN 2 &A1ITIX. __init__.py TEH
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SN (. HRIICE = FENLY TED 2 —) BEENET, v r—IYDY TEY 22— T, MEID
import X THIRIICE — FENbDHEAET, UTFDa—F2EZ TS W

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

from sound.effects import *

L DBFITIE. echo ¥ surround £ 2 — U HBEDKREIZEMIC import NET, ZNSHDEY 22—/l from.
..import XHFEITEIN/ZFHIC sound. effects ATERINTWVWENHTT, (ZOMIEIX __all__ 2RI
TW3eXICHBxFET, )

FEHEDEY 2 — L Tld import * Zffio7z ¥ 21T, RED X — V- AT DA Z N (export) §5 X512
RETENTREWETH, ZATHREDEBOI—-—FTRRVWI TR RVWEEZX T,

from package import specific_submodule % {f- CTH D MEIIR NI LICHEL T3 W ! HEZD
FELEZ, import 2175 €Y 2 —AMD Ry =Y L AR 2ROV 7EY 2 — 12D RITIIR S0
BaErRwTHRcsn s 4TI,

6.4.2 Ny Tr—IREHE

N —=IH (WRDOBID sound Ny r—=IDEIHIZ) 7Ry F—YDEE D ITHELETA TV HE.
import Zffio THBERICH 2y =T 2B TEXET, HlZIE. £Y 22—/l sound.filters.vocoder T
sound.effects Xy 77— D echo EY 2 — L&z 32 L, from sound.effects import echo %f{#f
STEMNTEXET,

F 72, BRIV MENT import % from module import name DD import X THIHTE £¥, ZOHRNR
% import Ti&, LD Fy S THEBXIUE Ay F —Y2IEEL £, surround &Y 2 — L DHTIE, LR
DEISITEABTEET:

from . import echo
from .. import formats

from ..filters import equalizer

X import IZIHADEY 2 —LEZER—ARTEILIRKFERLTLEI WV, A4 VEY 2 —ILDOLETHIEHFEIC
" _main__" DT, Python 77V 75— a3 DAL VEI2a— L LTHHAZINEZ Z2ERKLTVWSE
P 2 — VT import 2RI T A RNETT,
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6.4.3 EHTasL I NURONY =D

Ry r =1k 5 —oFlREEY LT __path__ 2B R—-—FLTWET, ZOEEIE. v r—ID __init__.
py FOa— FAFEITENZ XD BAENC, __init__.py DD SN TVWEF 4 L7 P VD A-7Y A MRS
IOWEMbENE T, COEBEILEHET LN TEE T, ZHEEZMRA L. UBEED Ay 7 —JIZAoTWV3EE
VA=Y TNy =Y DMRITHELET,

COBEERIE Y A Y BEITRR S RVDTIA, Sy s — SWIFEET 5 EY 2 —ABERIET 570105 2 b
HTEET,

filx
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SEVEN

AR

a7 7 ADHNHERZWL Op0BELRD D FT, T—XEAMPTDH I THHITS 22 dHIUI, Rk
7D T7ANCELZI DD ET, ZOETIE. 29 LEEO»OHTDOHECOVWTIELET,

7.1 BHZER¥I<T+r—Iv T3

INFETIZ, BEEHNT 2001k X (expression statement) £ print () BABOHTEE Lz, (BB
T7ANA T 27 FD urite() XYV v REMHS HFIETT, EEHNTERT 7 7 4 LIE sys.stdout THSET
XET, FHEIATIVY 77 LV RAEBIRLUTLIZE WY, )

HIzZeH{H XY ) CEZRZFZTOHTED D, 74—y bEHIELEZVWEES 223X HBZETL LD,
Hh%E7r—<vy bTB3HFEEIN20HD 5,

o 7A=Y MEHXFIITIIL 251l FESIRFP=EOMESIAFDRNC £ HDWVIEF 21T
TXXFINEBDET . ZOXTFHORAITIE, X7 { &3XF } OMIC Python OXAET, 2O~ o%
BV 7 I NMENSIRTE £ T,

>>> year = 2016

>>> event = 'Referendum'

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

o XFHID str.format() XV v P&, 5D LFMLBL2D T, 2ITH { & } 2o TEBRAT
GO ZMNT T, MiAVT +—<y POFEREHEE TN, 74 —< v P ININROERE 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 ZBIEREEHRER V., 2TOXFHZHATLHEL, Bvw@Ebor 47y bz
ERT & £F, XFHIARUTE, XFHORIRRZ R L THRE S e 7 AEICHI 2 2 DR 2 F 21T 5
XYy RPRWLO0H Y %9,

oMM TH2HBEZBMNITNE, TNy FTHINTERZ TIER SRR LIV E ZiE, repr () BIED str()
BT EARMED XLFINC IR T E ST,

str() BBIIMED NFICHED 2 KRB ZIRT/2DDH DT, repr() BIEIIA > X =7V XD 5 (H 2 VIXFEE
E 7 BRI NG E IS SyntaxError 12722 K5 7R) RBZET-DDH DT, AHEDPZTLDITHE L 75
EORBERZR WA T 27 MZBOLTIE, strQ) & repr() FEIUCHEEZRL ET, BER, VR MOHERE
RO LT 5T —XMEER Y. ZLDENED SO L THRICRBRZELES, —77, XTI, 2 005
RBEERBEFR 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, XFHFOMEZEMRT 2RO SEZRELTVET, $x DX 5%
TV —=ZARNE =% v, ZOEFEHECHL2MELESBMIITN, X7 +r—<y MG TH R0
T3,
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711 74— v FEAXFHIIUTII
74 == MEAXFV T I (L LT fstring £ MR ET) TlE. XFHNOEHIC £ » F 23, L%
{expression} ¥ #H < Z & T, Python OXDEE XFFHNDOHFIZATLAD F T,

F7arDT7r—<v MEETEROEAMIONET, ZO7r—<7y MEETRX Lo THD 7 x—< v
FHRERIECE 2T, XROFITE. HEET 2/ EEMR3HICADTI7+—~<y PLTWET:

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

i DRAICEBEEDITRE, ZFDOT7 4 — LV RORNDOIFIBEIEETEE T, Z DOMEEIXHEZ 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 FTERNMELZERRT 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'.

INBDT7 —< v MEFEDSEER L LT, formatspec DH A FESRLTLEE W,

7.1.2 XF5F|0D format() XV v R

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

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

M ZOHOXT (I 74—y P74 =L FEMRET) IE, str.format() XV v RIS it 7
P MIBHEINET, HIMOPOFIX str.format () XY v RIZEINLA T =7 PONBEEZRTDIZ
iz g3,
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>>> print('{0} and {1}'.format('spam', 'eggs'))
spam and eggs
>>> print('{7} and {0}'.format('spam', 'eggs'))
eggs and spam

str.format() XV vy FIZF—U— N5|EBEXNHE, ZOMHEEF—7— FIBOAHICE > TSI Q
EJC I

>>> print('This {food} is {adjectivel.'.format(

food='spam', adjective='absolutely horrible'))

This spam is absolutely horrible.

518 e % —7 — P51 EHAGDETHES e TEXT:

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

B LOARVWERFINNDH D, 22 dEH L7z imWEEICIE, 2Rz BOMNE TR EROHHTTSRTE
L EVWTL &S, ZHE HEZFIBEL T, AN [ 2> THEDX—%2SH$ 2 Z L THRETY,

>>> 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

table & ** FEEM o TF—V— N5l LTEITHELHD £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

ETOO—INBERDA - 1ftE 2B THAALBEK vars O LillAGDE 2 LRITEN T,

Ble LT, Foa—FMTREZONLBHEZD 2 L 3/MBEBbALHI oA ZERL $T:

>>> for x in range(1l, 11):
print('{0:2d} {1:3d} {2:4d}' .format(x, X*xX, X*X*X))

1 1 1
2 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343

(2(@&—9&:%&)
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8 64 512
9 81 729
10 100 1000

str.format () 12 & 32 XFHEAREDTL LML, formatstrings ZSR L TL 2 & W,

713 XFHDFERTD I +#—<I v b

RiE 2R e 3 ROMEILRBFECREZFEETTIA—<y PLEBOTT:

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

print (repr (x*x*x) .rjust(4))

9 27
16 64
256 125
36 216
49 343
64 512

9 81 729
10 100 1000

0 ~N O O W N -

(&H 7 LDOBDAR=ZA—{H773 print ) DEETEMENT NS Z EIFERLTLZE W, print() FHEIC
I ZEHZBMLET, )

XFHNA T 227 D str.rjust() XV v R, HEEINLED 7 4 =)L RN XFHNIDBHEFETAS X5k
HNcZEE{EBMLE T, FAEDXY v R LT, str.1just() & str.center() 23D FET, ZNOHDXY v
R 2175 DI TR, ZEHLOXFIZRLE T, ANXFIBRETEL256, XFH%20D
HHBEZLEET, HELOEFRLET, ZOMMOEDIIAZLDOLA 7Y MBEAERICRE 2 LOE
BAN, EDOEIRDDICHEZHEINLIDEBELTY, (RYRZYIDFEDZITVAEVDRL, BETOH T LI
x.ljust (@) [:n] DEDHCRATAARLEMASZ LD TEET, )

HH—DODXY v R, str.zfill() &, BUEXFHOLEME X aiEd L ET, ZOXY v FIRIELADRFERIE
LN ES:

>>> 12" .zfil11(5)
'00012"

>>> '-3.14"'.zfil11(7)
'-003.14"'

(RDR=212%E <)
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>>> '3.14159265359"' .2£fil1(5)
'3.14159265359"

7.1.4 HLWXFINERRESE

% WET (FR) 3XFINDO 7+ —~<v PTHHR LT, 'string' % values &\ 5 XFHHEZ N5 E
string OO % HIEL B D 203 values DR D DERICEMRZ SN F T, ZOHRFEEIFIIME E LTH
LRTVWET, BRI

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

X DL WERIZ old-string-formatting 1I2®H b 3,

1.2 771N EHRHEETTS

open() returns a file object, and is most commonly used with two positional arguments and one keyword

argument: open(filename, mode, encoding=None)

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

BHIDGIENE T 7 ANVBADA 0 T2 XXFHN T, Z0DDGIEDXFHNT, 77402 EDEI M »ERTH
BEOXFHA > TVET, mode l&. 77 ANVDHAH LEMRLRS 'v' | FXAAEH (RA%OBFED 7 7 4 An
HIUFHEEINET) &b 'w' L LET, 'a' 377 AV EBEHCHEES, 774 VZEZAENZARIE
HEIHNC 7 7 A LOREBMENE T, 'r+' 1E7 7 AL E2HAE ZMACHZ 3, mode 5181 EIEATHET,
B NHEIE ‘v THRERELET,

Normally, files are opened in text mode, that means, you read and write strings from and to the file, which are
encoded in a specific encoding. If encoding is not specified, the default is platform dependent (see open()).
Because UTF-8 is the modern de-facto standard, encoding="utf-8" is recommended unless you know that
you need to use a different encoding. Appending a 'b' to the mode opens the file in binary mode. Binary
mode data is read and written as bytes objects. You can not specify encoding when opening file in binary

mode.

TFXFAME—FOHAWD TE. 77 v F 74— AEHFDITRLS (Unix TWE \n . Windows Tid \r\n) Z7%
72D \n KEMT D0 T 7L FOEMETT, 7FRAME—RFOEZAATIE, \n BHTL 2Ef%E 77 v b
74— LEEDOITREBICETONT 7 4L FOBETT, ZOETITONE 7 7 A VT —XOEHUIT F R b
T 7 AN EFLBEETH, JPEG 77 A VR EXE 7 7 A LD XIS BANA F VT —REMHET 28008 £
To ZDEIRT 7 ANERHAEETIHERIIERLT, MM FUVE-F2MES XS5 XL TSV,
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T77ANATY 27 b5 L EIR with F—TV— F2E5 DREWEETY., 2o, LA HIs A7

ALTHRTRRICTZ 7 ANV EES2ALALS 2T, with 25, ML I ¥ % try-finally 7uv 7%
HoTHELIDT o LHRICETET

>>> 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

HL with F—V—FE2FEHALRZWESIX. 774V E2HE. ZO7 7 ANDEDIFBINZSZATLDY Y —
ZBREBICHENT 272D £.close() ZMEULHLTL X W,

E f.write() % with ¥—7— K% f.close() ZHOTICERH LGS, 70l T ADBEFEITKT
L7256 TH, f.ourite() DEFIEDT 4 AV BRI EFRAFNEVWIEDHHDZXT ,

with X f.close() DMUFHLICEI>THUONZRICZ 7 ANA T 27 b RFBS 2§53 2% 2 CUED
%E&Li?‘o :

>>> f.close()

>>> f.read()

Traceback (most recent call last):

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

ValueError: I/0 operation on closed file.

721 27A4MNFTST IO RDAY Y R

ZOHOLEDHNL, £ LW T ANF TV 2l FBICEREINTVWEHDIRELE T,
77 A NVDORNRRF

AT, f.read(size) ZMUHLE T, TOXY v RIZHBZEDT—XREHAHL T,
A

XFH (TF A ME=FDHE) 22 bytes #7227 b (N4 FVY—FE—FOHA) L LTELE T, size 1347
¥ a Y OBMEEIETT, size DEWBINT-DEDETH > 55

77 ANVONBEETEHRAH L TGRLET, 7=
U, 774N VDRAEYVD_MEDOREXDHIGEWIZE IR E0D1D TRA, size DEATRVWERS

¥, AT (TFRAME=FDHE) size LF (N FVE—=FDHH) size N b eGiAH L TGELES, 77
AN DRI T TITEL TOWRGE, f.read) 32EDFH (1)

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

7.2. 771\ EHRAHEETTS
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f.readline() &7 7 A A2 56 1 TR I ZFHAMD £9. BATXT (\n) 3FAHSNICTFHIORIHTIZRD £
T, BUTHAEMEINZDIE. 7 7 A ADBBATTHED > TORWEBEDEKITOATT, 24U, EDENHVEWV
TRWE T B TY; f.readline() HZEDXFINZIRLE, 77 A NVOKIHIE LI L0 H D %
o —J7. ZHUTIE '\n'. TROBUIT 1 XFREIDBIREZXFIITERIHEINT T,

>>> f.readline()

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

'Second line of the file\n'

>>> f.readline()

T 7 AN SEBAT 2 ANBICIE. 77 ANF TV 27 MR L TL—T2EL FiERHD D 3, ZDOHEIEA
VY RRINCEZ, BE#H T, HELRa— Rk 3

>>> for line in f:

print(line, end='")

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

77 ANDITRTDITE Y R MERTHARD 720 s, list(f) % f.readlines() 2ffi5 2 dTXFE T,

f.write(string) &, string DNEE 7 7 A VICEERAA, BEAFTNLELTFHEERELE T,

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

F7V 2y OO, BEALIICERURFISED $8A — STFH| (FFARE—F) ¥ bytes A7V x
2k (A4 FU—F—F) OWThHTT:

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

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

18

£f.tellQ d. 77 ANF T2 bDT7 7 ANHICBIIIHEDNEEZRTBEERLET, 77 A LVFOIRE
DMEIEZ. XA FVE—RTIETZ 7 A LDLENLLDANL VT, TFAME— FTRERAHBERZMETCRINE T,

T77 AN T =27 P DB EZZEET 51213, f.seek(offset, whence) ZHWE T, 7 7 4 MAEIFEAEL
(reference point) 124 7t v MH offset ZR L TatR SN E T, ZHAIE whence 5B TEI LT, whence D
673 0 21X 7 7 4D K2 HHD, 1 RHIEBED 7 7 A MIEZEV, 2 R5I1ET 7 4 L O Z S
ELTHWE T, whence 3BT 2N TE, 774V bOMHEIZ 0. THRODESHEAL LTY 74 VOKETHE
Fnxd,
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>>> f = open('workfile', 'rb+')
>>> f.write(b'0123456789%abcdef ')
16

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

>>> f.read(1)

b'5!

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

>>> f.read(1)

b'd'

THF A7 74 (mode XFHNT b 2N I eho735E) TR 7 7 A VDSEED, S O EICNT 5> —2
PRI ERTOET (FIske LT, seek(0, 2) TZ 7 A LDKRRBADS —ZFAJRETT), £, H—0F
W3 offset L £.te11() D HIRIN/AEL. 0 DWTIADTT, ZHLHND offset HIFRERDIRZ VW% 5]
FHILET,

T7ANT TV 27 MiZiE, D isatty() % truncate() E\Wolz, HhEDFbLNBNY v RBH D FT,
T7ANETI 27 PIZOWTDRREAA FiE, 7477V V77 LY REZBLTLEI WV,

7.2.2 json IC&LBEELIN=T—XDRE

XFFNIHHIZ 7 7 A MICEZAAED, 77 ANDOHAAATED TEIENTEET, BHEOBZE I L
BHPRBETT, 2W0IDdH, read() XY v FIIXXFH LR E RNz, int () D & 5 kAT ZE DXXFH %
BLT, 22 21307 1123 O XD BXF %, BE 123 AL R TERLBRWHALTT, b o Mk
T2 FIZIZANTFICR 5720 A M HEOGE, FEETO =PIV 7 74 RFHEICRD £5,

I—PPEE - F2END TNy L) UTEER T —&2M%2 7 5> A VIRFES 220 D2, Python Tl
— Wl T — 2 RZHIERTH % JSON (JavaScript Object Notation) 5 Z e N TEEFT, ZOBFHEEY 2 —
) json &, Python 7 —& BEEEED . XFHIRBUCEIL £F, ZOMINT ) T34 X (serializing) &
MENET, XFHNRHEP ST —XEHHBRET L1k, TIUTFF4X (deserializing) EWHENE T, U7
FAREINTLLETIVT 74 RENZETO/MIC, ATV 27 FOXFHNRBIIT 7 4 VT — X DL TIRTE
L7zh, 2y b= %BU TN VIZEoT DT 232N TEET,

AR: JSON ERBBRW BT 7TV r—2aryTr—22h e D393R E{fEbhgd, Z2<DTnr 7
~ =BT JSON IZFE LWz, JSON 137 — X DM A% § 2355 D R VERE T,

A7T27 b xHH, ZD JSON BROXFHNIRBZ R 51213, Bz 1{Toa— F2EI LI TY:

>>> import json

>>> x = [1, 'simple', 'list']

KDR=212%i <)
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>>> json.dumps (x)
'[1, "simple", "list"]'

dumps O IZZBEEUC, dump ) A3H D, THELIFHMICA T 27 % teat file TSV T FTAXLET, £
EXABHICHDPNT: tet file 72T 28, RDESICEL W TEET:

json.dump(x, f)

To decode the object again, if £ is a binary file or text file object which has been opened for reading:

x = json.load(f)

EFR:  JSON files must be encoded in UTF-8. Use encoding="utf-8" when opening JSON file as a lext file

for both of reading and writing.

DX RBEHLS )T IA X T EFERE, VAINRPHEELRS ZLETEFETH, TEDIITIR A VAR
2% JSON I3V 7574 XF 225D BN LR TERD EFA, json EV2—LDY T 7L Y RIZT
ZOWTDRFHH D F5,

BE:
pickle - pickle €Y 2 —/L

JSON ¥ IR, pickle TR DM Python 7 7Y =2 b2V 7 54 XAlfER T v baL T3, L
L. Python IZFFED 70 b2 T, MOFETHAREIN/ZT TV r—ra Y e@BET 20 ERA, &5
12, 774N P TEEETHRL, BETERVREGBITILELNTE, AFILDDHIHEFICL > TERI N
pickle 7—=& %27V 774 X35, KEFZIDEREDA— RPETEINTLEVET,

74 BTE ADNHED




EIGHT

I5—cH9

INETII— Ry =IOV TREMHBICN ST T LR, Fa— ) 7AHOflZESTHL TS,
FRCWLDODPDL T =Ryt =V ZRTVWEIETLEY, TT7—IEF (P%RLD) ZOoDE-oZ D ERLHE
HhdDhET, 20U XTI F— (syntaz error) & BIS (exception) TF,

8.1 BXI>—

WL 5 — 1 IM RN = 7 — (parsing error) £ L THHISNTE D, Python ZMEL TV AMICHKRD X { Ei8
T2MED—oTL 5 5

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

SyntaxError: invalid syntax

N—PHITEKDOEETWEITR2RRL, NE [RE) 2RRLT, THTIZ I =AM SN RAOMEZ R L
¥9, T7—FKRHO BRIOD F—2 Y TUOEREIINTVET (FhE AR ZITHREIATOET),
FEoflItid, =7 — 3B print ) THRIEINTVWET, aay (') PZORIIKEVD 5 TS, AR
V7 IR TVWEEEIE. EZ2RUEI0DLI02 X527 7 A VB e THREPHIENET,

8.2 fist

T2 AXRRPEXXINCIELS TH, FETLEID e LI BT —DPRAET 20D LNEVA, ETHIHRHE
N2z 7 =% B (exception) L MEN., FIZHGNLIERD €A, Zhh 5, Python 77 F 4TS E ¥
DESIWEIDPEXEATVEET T, FAYOHINEIT RS 2T INT, UMTOREND LI A vE—
Wb E9:

>>> 10 * (1/0)

Traceback (most recent call last):

(KDR=I12%E<)
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File "<stdin>", line 1, in <module>
ZeroDivisionError: division by zero
>>> 4 + spam#*3
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):

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

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

I =Xy t—YDREITIEMAPEI 5> ZRLTWET, FlsMNIH LA (type) TEEZ D, 20HHT S —
Ayt—=YD—#r LTHHIZNE T, LOBITORIL ZeroDivisionError, NameError, TypeError T3, fi
SR LT s s0edld. AL BIN D AABHL TS, THUIRTOMAABHIINTOWTED LH
TH, Z—HERDOHIHNTIE (KDDL SICT2DEFAERBREETID) LT LI LD FHA, HEHIH
DHARNIHMAAB DA T TT (FHRETED D FEA).

RO DITIZBIANDFHMT, ZDHIS DR L D3 & 7 IR IF L £ 97

L7 —Xyb—IYDEEHIT TR, BINDBRELFTaYTHF A (context) 2, ARy 7D PL—ANy T
(stack traceback) DERTRLTVWE T, —BRITIZ. ZOFHHIEY —RAa— T2 YX ML L =Ny
DERENET, Ll EEAN»OHANSO N a— FIIFRREINEE A,

bltin-exceptions 1Z1&. #AABHIIE ZDEKH Y X FEATVET,

8.3 BN 2B T B

B2 BERH L TIE ST 2 K532 7077 0 2EL LD TEET, UTROAZ AT ZEWw, ZoflTid. %
BXFHINBANENDETLI—HFICANZRLETH, 2—FH» 7175 AI1C (Control-C 2, FlFARL—
TAVITIRATEDBFR=PLTWARMOL2DOF—2ffioT) HIDAAZPITF TR TS LM ESL Z N T
X2X20CLTVET, T—FPAERL72EDIAAIL. KeyboardInterrupt fIAt 2B Eh 2 Z L CEAIENS
LWV ZEITHERL TS 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 RO LD WCEEL 55,

o FT. try 8 (try clause) (F—7 —F try & except DHIDX) BFEITINET,
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o MHFINDFEAELRITFIUR, except B A F v T LT try XOFETEHZE T,

o try HINOFTHIHIANDFRET 2 L, ZOHIOKD B3R IR E T, K2, BIFED except ¥ —7 —
FORIHEE SN TV BHIINC—ET 2858, except HIiNFITSINMR. try XDBRANETOHMIE S N
£75,

o LY except HiTHES NS LB WHINSFEEST 2 . ZOHSNE try XM S H
3, FlscHtF 22 K J (handler. LPFEER) 238 212 27U MBS hBWEIA (unhandled
exception) €720, FEIIRLZ LI BRA v =Y 2L TETEZFILLET,

—DD try ITITEHBD except BT S, AL DFSMINTENY FIRIEETEET, 2L —20D
NYRILDFEITENEREA, NV FZEMIET 2 try HINTHEAELLFINZT 2B L, FL try SINOH D
BIstNY K F TR EZFISNINIE L 8 Ao except HiTIEAIETINTH 5722 T & W05 B TEBOGISN ZHET
XTI, PIZIEZRDESITLET:

. except (RuntimeError, TypeError, NameError):

pass

except D7 7 RE, HINEFRUT 7 7 ADHKEY 7 AD & ZIZHHE (compatible) & & D 3, (H/ M T D
VB FERA - TREZ 7 ZROFIHND Y X R INTWS except HilIFIK S 7 20f4 & HITIZH D FHA). HilZ
. Xoa—FRig, B, C, D ®IEF@EDICHAL 3

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 HiDSHICH A TWHE (except B BRI 25E). B, B, B t M & 3133772 8 IciEREL
TLREEW —— BN —BL 7= except HiDEEI XN 2 DT,

XED except HITIEHIIAZENT, 74N F I —F (wildcard, ¥FELHE) ICTZIEHNTEEXET, VALK
H— R D except HIIFFICHR L THE-TLEE WV, 2W0WHDIX, VAL KRI—-RT@EFEOI RS0 7—%
RTBLTLESLTY ! YLV EDI—FD except HilFT T — X ve—I% BN LRI EEHEH
8.3. fIN=ZzNIETS 77
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5 (B XY v FORFOH LAIAFEEIC L THIANZUETE 2 X 5127 %) ARICBHEX 7!

import sys

[y
1]

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

i = int(s.strip())

2]
1]

except OSError as err:

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

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

print ("Unexpected error:", sys.exc_info() [0])

raise

try ... except XIClE, 7> a »T else B (else clause) BRI D Z e W TEET, else HixH I 2H5A. &
TD except Hi&k D HHBAICEPRITIUIRD VA, else fild try SiTE2BIADEHEINLE L o728 T2
TE3N2a—F2ELORKLHET, FIZIERDO KIS CLET:

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—F2MNIMA2DE try #ik Db else HIOHTBENWTL x5, RERDH, £95F5Z LT try ...
except X CHR#EINTza— M oM I b OLANDRISN 2o THIEL TL X5 WO HEREIT SN 3 H
5T9,

BIS»3EAT 2 v & BIINIBEMN T SN EEZROZ e N TEET, ZOEIZFIND 518 (argument) & IF
BNET, SIOAEDS LTGRO, FISNDORIKFL T,

except fiTIE, BINAORICEBEZIEET 522V TEET, ZOLEBIFINA Y A2 RIS IT b TE
D. instance.args IZHIFt A4 ¥ 2 &V ZAEBRDG BB A o TV T, IS A V2 X222 __str__() »E
RINTBY, .args 2ZWLAL THHIBZEZAFTE 2 L5 ITHEELIRISNTWE T, BERS, fistz
BT BENCA Y2 X REL T, EROBEEEZEMTE LT,

>>> try:
raise Exception('spam', 'eggs')

. except Exception as inst:

print (type(inst)) # the exception instance
print(inst.args) # arguments stored in .args
print (inst) # __str__ allows args to be printed directly,

(RDR=I12Hi L)
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(FIDR=I 5 DfEE)

# 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

BIADFI 2o TR, ZR S AL WHIND X vt —2 DREDOTERD (TR ) iIcHihEh
£9,

BIsANT N Z0& try BIOEZEARTHEE L 72BN 2 LS 27210 T3, 20 try fino (7t XHERNCT
b) OH SN B ONETRELMNBLHL £3, Hl 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 fIS\zxthd B

raise X&MH-T, FFEDFNEREXHZ BN TEET, Hlzi:

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

NameError: HiThere

raise OME—DGIBITEH SN 2HNZHELRLE T, ZHIHIA VR 22 20 [0 2 5 A (Exception % ff
HKUTTR) TRINZRD F8A. BIS 7 I ZAPEINIZGEZ. 5IBIELOa Y X I 7 ZPETHE R,
EERENC A Y AR v 2SN ET:

raise ValueError # shorthand for 'raise ValueError()'

BIADBFEE L 72 S 0 EHEL7ZWIET T, 206N T 203 b 23 tuE, BilikFRD raise X%
o THIMNEEENIEEZENTEET:

8.4. FISN=EXHTS 79
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>>> 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 BISNm:EH

raise X TIX from 2, fINEZEET 2 Z e TEFET, HlXiX:

# exc must be exception instance or None.

raise RuntimeError from exc

TR T 2 & FIENTT, HIRI:

>>> def func():

raise IOError

>>> try:
func()
. except IOError 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

OSError
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

BIS DHFE L, FIFDY except HiF /21 finally BiCEH INZEEBBINCITONFE T, HIFOEEHZ I
T 57-9121F from None DFHTE %3

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

. except OSError:

KOR=IHE)
80 E8E IS—HH
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(FIDR=I 5 DfEE)

raise RuntimeError from None

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

RuntimeError

B DOHEFHDEAHAIZEI LT, F L < IX bltin-exceptions ZZH L TL 72X W,

8.6 1—H—E&ZMN
Ta7 5 L ETHLOWHINS S ZAZERT 5 28T, MBOHISNZEET 2 Z e TE % T (Python 2 7 RIZ
DWVWTIE 7R ), FlFHE. HBIRIZ Exception 7 7 A6, EHEE IXMEENICIREL D DT,

Exception classes can be defined which do anything any other class can do, but are usually kept simple, often
only offering a number of attributes that allow information about the error to be extracted by handlers for

the exception.
e AL DRISNE, FEDHISDHEITT & FBIC, "Error” TROZHFTERSNTVET,

ZOEHEEY 2 — L TIE, BV 2 LV TEREINTVAEABNTHRETAAHEOH I LS —2RESE L)
DIZ, MEHOFINEERLTVET, 7 I RICOWTOEMAERIT 752 Bt TnET,

8.7 V-7 yTEFEERT B

try XIZEd 5 —o0F T2 a v Offindh T, ZOHNIIZ V-7 v TEERERT DD DT, CARIK
NTHBTETENET, flzRmLET:

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

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

KeyboardInterrupt

b L finally Hi23d 2356, try XD 2HIOREDILIH %2, finally iFET L £3, try XHBIS 2 F4E
SELZ0EPICED ST, finally HIIFEITEINE T, LUF TR, BISNDRET 2 05 BICHEMR T — A2
AL E S

o H L try XOFETHITHINDREL 6. ZDHIFMNI except HIIZ Ko TUBENEZTL x5, BLZD
N H N . N 5 > == %

8.6. 1—Y—E&HRFH 81

e 4=

MDY excep Z K L X e F il na
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except HiF 7213 else HIOFEITHIHINLFHET 22D DVIHET, ZOHED. finally HiNFETX
NN R SN E T,

finally #fiT break. continue E7zi% return XWFETXNLIGE. HSMNIHEL SN ER A,

% L try X2 break 3, continue X F7z1& return XOWINDIZET % &, ZD break X, continue
X 7213 return XDOFATDERNC finally HiBEITINE T,

% L finally fid% return X2 B0HE. BEIN5{HEIT try HiD return X TId7% <. finally fio
return X2 X5 HDITRD ET,

Il Z 4

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

return False

>>> bool_return()

False

& D EHET I

>>> 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'

RThbh»r2eBD, finally filZLXOHARXHETINTVET, XFHTEDVDREZT L2 THAELL

ey L\f W < . B 2 £ Ay z > W
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FEMHR D7 7Y r— a2 YT, finally §ild (7 7 4%y M7 =282 D) Y v — 2%, FIHD K
W7D DT b B TR % 7o DIAEFI T,

8.8 ERAFEAV)—27T v TWIE

F T2 bDRMTIE. ZOHFHDOEEILD ST, FEICKR - BICEITINAEEN LR 7V -2 7 v T
FRERINTWVWBILDOLEDDET, LUFD., 77402 =Y L THARZHEEICERT 202 AT W,

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

print(line, end="")

ZDa— FOMELSIX, a— FOETHED - RICHEDKRE 7 7 A VR WEFETWE I 2 TT, ZHUIH
FiZe2 20 PR TIRBECRY TBAD, K&y IV r—a U CRBEICZD 2%, with XE7 74 LD
oA T bAEIIC, BBIZIELL 72— 7y 7EN2 e 2HREEL £3,

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

print(line, end="")

COXMWFETSNTH LT, e ZTONHEPICHERH -7 LThH, 77 AL fIZEIC close TNET, 77
ANBED, EREAZ V=T v TUHEREOA 7Y 27 PIZOVWTE, ZRZAD FFa XY P TREH
£73,

8.8. ERAHIV—2T7 v TUNE 83







7o RET R EBRERHAG DRI HEERELET, FHRICI FRARERTA LT, HiLwr 7o =27 b
B O2ERL., ZORERESHI LW AVAZVA BMENE T, VI ADZRTIDA Y ARV AZHHDIRELR R
By2BMERTET, 25204 YRAXVRE, ZOREEZEFT 27200 (202 I ANERTS) AV v K
HIFTET,

Python &, o 7w 27 I v 7 SiBL HL T, B/NROM L W 2H->Tr 7 22 FFBICEML TV
T, Python @27 5 X%, C++ & Modula-3 D2 7 AX =X L%EET-H DT, Python O 7 7 A A
7Yzl MERT 0TS I v T OFERNREREE R TIRE LTV E T, 7 7 ROMEX =X 213, EROHEEY
FRAEFFOZENTE, IREVIRATRE JADIEEDAY v FEFA—NFL RFTEIEDRTEET, XY R
T HEZ 72D Y v FERILARTHUOHT IS TEET, £ 7V 27 MR EROBEEBOT— &%
BT TEET, TV a— UL, 772D Python OEINARMEICHES X 5 Ki&itshTw
¥, 77 AREMRICAERIH, ERBRICEET L 2N TEET,

C++ ODHFETEZIR, BHDZ IARXUN (F=RAUNBEL) X (T7AR—FEH ErATWBH4 %
FRWT) public THH. A Y NEEBUITRT REBBE (virtual) TF. Modula-3 IZH 2 k5%, A7V =7 +D
AXYNERAYy BB RT 27008 L2lERERAEFEA: XYy FE#OEETIR, A7V =7 FEKZ
RIB-GIBEHRLRZTINERD FR A, B5IDA T =27 PEXY v FIFCH L OBICHEROGH L L
THEINE T, Smalltalk 12T, 77 R ZNEERA TP 27 T, 2D, import RHUFEFE L Vo
TAREDAIRET T, C++ % Modula-3 #E o T, 2—F—ZHAALMEREIKY 7 2L THRZITAE T, %
7ev C++ XA U T Modula-3 I3ES R LT, Rl zHS 13 AL DMAAABERT (RMHEET
(arithmetic operator) RUFKIL) 17 7 AL YRR VAT DICHERTEET,

(75 2T L TN HFEERD 2 VDT, Smalltalk ¥ C++ OFFEEZHERIELTH> TV Z2IZLE
3. C++ £V % Modula-3 DFiAA 7Y = 7 MERDEKHA Python (WD T, Modula-3 OHEEZ 72
WOTTD, 1FLAYDFEE Modula-3 IZOWTLLERWVWTL I 25, )
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9.1 HFIEATDT I MMIOWT

ATV 27 MIMAREDR DD, A—0F 7V 2 M (BBORa—T»0) RO EE DY TS Z MR T
X9, OO FIETIIAADT (alias) & LTHISNTWE T, Python 2 —R L7720 Tld. Bl%-o
JOEENE DD SRV ENE L BEPRREAR (BUE, X7 2 70) 245 L 23 mHELTELX
ADHYFRA, LOLEMS, JlIEMNFIE. VR FRHERMHOZ S DRy, ZHEATREZREZH S5 Python 22—
PLT%<N%%%ﬁ%D§?O%%Hﬁum<o#®£fﬁ4y&®;5mﬁﬁm ORR =S A E A= R

WCHT 2 X5 b E T, BIZIX, A7V =227 FORFELIEZ, FEEERZKRA Y XPESNLZLTHDOTIR
]‘0)1&14‘1‘7’&{/!30\_72 DET, £l BEDRH 247027 P51 LTEIN - X, BROMTUH LA S 47
Pz MINTALEERRZ N TEFT — ZHUCE D, Pascal I8H B LI oDB|HIE LKL b O
Brkl LTVET,

9.2 Python DX J— L ARE1ZER

79 ZEENT BE1C, Python D23 —FDNL—LiZOWTHE I e LTERRIINIRD ERA, 7T R
EFITIAL MY v 7 ZZEIZEENICHET DT, BRI > TW2 D0 EERICHET 2121k, Aa— 7 ZEi2EHE
BEDEIICHET 202 HRET 20BN H N ET, bRAIC, ZOMEICHT 2Hi#IILTO Python v
IR > THATT,

FTEREDPLWMOEL & I,

ZEIZERE (namespace) L. BRI HFTY =7 bADOKIHTIT (mapping) T, & A OAFIZERIE, B
IRTIE Python OFfFFE L LTHEHEINTWETH, 2O LIZ@EHER (37—~ RS TIE) B> Z v idk
WL, FERIZEEI NS0 LWL EE A, LRTZEHOFNCIE. HIAAZLDES (abs() FORIERHEAABINA).
EY 2= AADTr— VR, BABEMCH L ZOR—I VRGP HD T, A7V =7 FDEED
LRZEALE. HAIERTIIARZEM T, BARZERICOVTHI> TEREEHER Z 21X, B - A28
BIC® 2 HATOFICIEE S BRDZVE NS 28T, BIZIEX. Z2oDfl4 DEY 2 — LDl /5 TR naximize
CVWOSBBEERT AN TE, ERXRARTERZNSZ ZIEDDFERA — TV 2 — LD —FIIHHETDHIIC
BV 2 - AT DTRIFUIZD TE A

YZAT, B 2WOEEZ. Py MBS ERITRTUITH L TH>T0ET — FHlXIEK z.real T, real i
F7V27 b z DBEWHETT, BEICWZIR, Y 2 LHADOELRENICNT 2 2RIZBHEOSRTT, _ﬁmodname
funcname TlX, modname ¥H S EP 22— A 7Y = bT, funcname ZZDEMTT, ZDHEITIE €
Va2 LDREELEY 2 VDOHPTERINTWVSE 70— VHORNIZIE, EER ST T?bi‘&i?hiﬁ"o s
O4HIEE AR 2 E L Tw 0Ty | !

BYEHID HAICH, FAATRICOTEZET, FAAAETHIUL, BECRATLIZeNTEET, €
Va2 —LEMHIEEIAATBE T, modname.the_answer = 42 ¥ EL BN TEF T, ZAATRERBEMIX. del

L BINS—DBD ET, B2 — AL T2 MF. WEOFWMD EHOREN __dict__ 2B D, T 2 — N OARTEHEEZEET 572
mu@bhru%ﬁi%ﬂbi?, __dict__ WO ARNIEETT . 7‘:-;\}»?;%5[1101% DERA, ZOEMEEFAT 2 &40
N b3 2R = A A =2/ A U AR Ly X5 R HRIZIB AR E T
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XTHIBRT 222 dTEEF, HlZiX, del modname.the_answer !X, modname TIEEIN/I2A T =7 + 05
J&M: the_answer ZREL T3,

ZHTZENIRE & R TTE S N, ZDHFm b4 T, HARABDHATD A o 7 4ATZEHIX Python { > &7
Y XDEENT B /BRI, L THIBRENZ Z2 DD FRA, BV 2—LD 7 — OLRHETZERIE, €
Y2 VEBDPHAAENTE TIERENE T, BH. Y 22— LOAFEMZ. A VXV EBPETTEET
BODET, AVRTVED by TUNUVTETFEINSE A7V T M7 7 A A0 o5AH IS OTHINGEN
WKiAHENZH DTS, __main__ EWOIHZHIDEY 2 — N D—EDTH 3 L A EIN2DT, HEDHKHITZLERM
EROZEIIBRD ET, (HAAALDHARNIEBIIZEY 2 —VNIKEFELE T, ZOEY 2 —/& builtins &
MENTVET, )

B D v — AV is RN, BRI S iz & 2ITERE R, BB bR - 72 & &%, BB TS X T
S, OBBNTLE SN o 5 EICHIRS N T, (EBRICE, Bhohd, LEoRESHEETNS
CeZEKRLTVET, ) bbAA. HIFRMHLO L 223, B4 OFUH L TEHODO O — A LR AT 2D D
DEJ,

Z2O—7 (scope) ¥1¥. HBZLAZEMHIPEE T 7€ A TE 2 X57%, Python 70277 407 %X+ LOFEET
VBT 7R ARRE” i, Bfi7e LI FRIEFE: spam.egg TIXR S HIZ egg D & 5 12) KRS L 2B,
%@%%%@#B%W%EOH&5Zﬁ&%it%%%biTo

A3 —FEFEFINCREINETH, BINCERINE T, ETHnwoTh, BEEARTZEREIICT 72 AA[EER, 3
DFERFZAODODANTIIKR /2R —TnHH £

o BANCHEEINS, BRBAMODZRa—F13,. B —HNREHTEFH > TVWET,

o HMllD (enclosing) BAID X 3 — 713, LWVIEI 2 BIHICRES N, B—A N TH 7 m— L THRWHLHTZ
%%O"Clﬂij_o

o XDAA—FE. BIEOET 2 — 1D ra— LB FiERi-oTWE T,
o —FIMUD (RIBITHREINZ) Ra—FEENL M Y EEF>TVET,

#HIAY global L EFENTWVWARIGEA., ZOAFNIINT 2ZRLRAIETLT, EY 2 —1D7a—NLRAHID
Ao DR 3 —=A1TH LTEEITONE T, RN 32— T DIMINC D 2 ZRUTHARM S 51213, nonlocal X
DMEZE T, nonlocal LEHFXNRD-7ERIE, RTHALN LERALRDET (2D X5 REHITHT 2FH XA
A, HIZ HILWL o — 2 EZBE D> L dAHORa— 7 TER L, SHBDORa—7DHIZZELL EEA).

WBHE, B—ALRa—-FF (el 767X LO) BEOEBOe - LA ZSRL £5, BEOIMIIT
F. B=ANRaA—=FE 70— LR AFTZER & R C AR, EY 2 - LOAFIZERE SR L E T, 77 RAER
T, B—=HN R —=TDHIZH 5 —DLHTEH B BELNE T,

AaA—=7ETFAMETHRESINT VWS LHFETZ I EHAEETT, TV 22— LATERINIBEHD 71—~
NIRAA=F, EEPE 20 bRUOHENTH, CARNGZDFTRIHINTDH, ZDEY 2 — )ILDOLH{TZE
ick D £9, KA, EEOAFOMBRIIFTRICHNTONET — IR, SHEOERIE. 7 ar 4
V7 I DE R ARITER D A TNTHE(L LTV 2 DT, BINARGRTRRICE > TIXWIT A | (BHE. v—hk
ZROIIOCENCESN TV E T, )

9.2. Python DX 1—7 X &HIZER 87
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Python OFf#{r LT, global * nonlocal XAVARNTRWIGEIX, LATIIHN T 2ZRUIHITRDAMDOR 3 —
T L TEMMIED ET, AT -2 2ab—LiEA, £7¥ =7 F2HANCRET 2721 T, HIBRDIF
BT, del x &, B—H N RaA—TOHFIZEMEDS x 1T 2HREMOREET, D5 25, HLWHAH
2522 X5 FTRTOBERZ, n—AnrRa—72{loTiTbN % T, import X, BABODERIZ. €Y a2 -1
PHEEHE O — AR a—TOHRNHRL £,

global X %25 . MEDZEHEMP /70— NNV Ra—FIFEL. ZITHREINL Z L 2R TEET,
nonlocal X%, FFEDEHMPIMUD R a— AFEL,. 2 I THRMENS Z e 2ERLET,

9.2.1 XRO—Tr&rZERDH

B3 2a—-7 e AFEBMBED X S512BREN2H, £z global B XU nonlocal BEMDHMEIC Y S 2
TE. ZOPITEBELET:

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— FEOHIE:

After local assignment: test spam

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

ZOeBH, (FT7A D) A=A KA scope_test LD spam ~NOHFFEEZEE L £ A T L7, nonlocal
A scope_test ED spam ~OHEEZEHE L, global RAWEFEY 2 — VLNV OFEEEELE L7,
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722226, global RADHENZIE spam A FMENTWRE oI d D 5,

9.3 V5 RHR

AT, LW 2D L, =00kt 7Y =7 MY, 2 UTHRBZRERMNITZ WL O2ED AT
£9,

9.3.1 VS XAEEDIEX

2 AERDOR S BMBERIZ. XD LT FT:

class ClassName:

<statement-1>

<statement-N>

BIRCE R (def %) LIRS, 25 REREIWNEE DI ETIFLARIAIUIRD R A, (25 REHRE if XO
ISR S S r b, EAHE LTEBD RET, )

EBRIE, 77 AEROWNANCS 2303, EEIZBEBER IR D T35, hoxEEL D TE, Z2hp%kICT
DIEHEDHNET —— ZHTOVTERETRRET, 77 ANOBBERIET. XYy FOREH LK THRD
SN ROG BV A F 2B £ T - U OVWTHRTHRRE T,

75 AERICAND &, Hil- AT EEMER SN, a— A REARIZERE LTHELAET — o T, B—Hh LR
BRI T 22 TORANEZZDOHF 722 ARZEICAD F3, Frc, BEEEERITS &, Hi-kBERoANEZ 0%
AR O o E 5,

7 I RAEREDPOEEIC (EROKIMCEFELT) KII 28, IFXFTI U b (cass object) DBERSINE T,
I IAFTY =y ME, BRI 7 RAEBRTERS NLHTEEDONE%Z L 215 v %— (wrapper) T3,
JIARFTI 27 MZTOVWTIEROHTHLLFERZILICLE T, (Z 7 RERICADINCEMNE 572) Jto A —
ANAA=TE/L, ERSNI FRAFA T2 VIER LTIV R -T2 7 FRAERDNY X TH
& L7-4HT (EOBITIE ClassName) TR S g T,

93. V7R 89
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932 VSRATTxV b+

2 IAFT7Y 22 PTR2EHEOBERE, BUESRE A AKX 2ERE Y R—FLTVET,

BYBE (attribute reference) ¥, Python 2B 2 TR TOREESETHELA T 2 IFHEN R, obj.name
PHWET, 75 AF TV 27 PBERINRICT 5 ADLRZERICH - 24 TR TCHENRBEELTT,
EoT, UTD XS 1T T AEFETIE:

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

def f(self):

return 'hello world'

MyClass.i & MyClass.f BZHLBHZHTHD., 2R BREBA 7Y =27 P 2RLE T, 77 RX@EME
WHRAZITS 2 b TEET, o T, MyClass.i OEZRALTEETEET, __doc__ DHEMRENT, 2
DT FAJ/ELTWS docstring, ZDFEIE "A simple example class" ZiRL E3,

7 5AD AR AL (instantiation) (IR D X 5 BERLERMVWE T, 7 IAA TV O R, H
W27 7 ADFHLVA Y AR Y ZEIRTHIEDTZOEED X5 R \BNE T, iz (D2 7 A TWAR):

x = MyClass()

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

DI ITADA VARV REREE (V9 RAA T2 D "IHHLY) BT 2, ZOA TV =7 bERERL E
To ZLDITRIZF, ATV 27 MEIEKT BB, HRAER A REINTREDHHPREIC R > TIELWEEAT
WS, Z207%DHIZ, 77 RAIE __init__ () EWVWIHIHFTORIAIRA Y v FERT S EDNTEET, HIZIEX
DEIHWTLET:

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

792N __init__ () XV Y REBERLTVWBREE, 7I7ADA VAR ARERT B, HiLIERENES
FTRAA VAR YA L CTHBMIC __init__ O ZFFCHLE T, - T, ZOHITIE, #iiRUHAEAD A >~
ARV ABERDEISIWCLTIRDZENTEET:

x = MyClass()

bHAA, D RERFMELZFE-E2-DI1C, __init__ ) XV vy FITEROSIBE -85 R TEET,
ZOEE, ROFIDE ST, 75 RADA VAR Y ZERBECEINTZ518E __init__ O X E T,
ZAE,
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>>> class Complex:
def __init__(self, realpart, imagpart):
self.r = realpart

self.i = imagpart

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

933 A1YRAVAATZ Uk

YIAT AVRARYRAFA T 27 v RES LAIBTEIZDTLEIN? A VARV AFA T 27 VI HEETE
ZME—DEIZ. BHEOSHETT., BWRBEEAICE (F—XEEBLXUXY v FO) ZfHHD 3,

T—RBMY (data attribute) 1%, ZAUZ Smalltalk @ 7 £ YRRV ZAER 2 C++ D 7 T =R XN\ ITHY
LET, 7—XEMEESTI2HEEIDHD A, B—AVREREFEKIC. 205 DBEIHEIEEINAA S ik
MTOEBEHTEES, FlZRX. ETHEBLKZ MyClass D4 Y AKX YA x LT, RDa—F2ETT 5L, H
16 ZHIF L. x DEMNIED 8 A:

x.counter = 1

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

print(x.counter)

del x.counter

IV DDA VARV REMEE XV YR (method) TT. XYy FEid, A7V 27 2”7 BLTW3” B
DZE T, (Python Tid. XYy FEWSHFBRE I FAAL VARV ARFDODBDOTEDD FHA, £ 727
FERNZH AV REFOZENTEE T, I VA MATY =2 MiZiX, append, insert, remove, sort 72 ¥
EWVole XYy FAHDET, LIdVAR LFTIERHICHELRVWED, 75 ADA Y RAEZ VAT TI 27 FDX
Vy REFEERT 2D LTHES ZLICLET, )

AVRARYRAXTY =27 PTAENBRAY v AR, 207 7 RCEDET, ERICED, 77202 TOMEA 7
Sl bTHBBEUNA VAR AT 27 bDELEBRAY v FRIZFED £5, fi€> T, HITIE, MyClass.f
BBIBUZDT, x.f 13XV y FOZRE LTHEMTY, Lo L. MyClass.i BBIBTIERVWDT, x.1 BXY Y
FOZRBE LTHEMTIED D £HA, x.f IX MyClass.f LAILDDTIEDHD FRA — B TP =7 b TIER
L XYY RATT U b (method object) TF,
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9.3.4 XYYy RATIxIk

i, XYy FiEANA Y FENLERICHFOHIAES:

x.£0)

MyClass OfITIE. LD a— FIEXFH 'hello world' ZBFTTL x5, L2LEMRSH, BTLIXY Y FE
ZOHGTHUHIRITNUIROZRVDITIED D ERA x. T EAV Y RATI 27 b THD, EITHIERELT
BOWTETHIET I TEES, flIRERDa— Fid:

xf = x.f
while True:

print(xf ()

hello world ZWHDH 2 FTHIFELEIFIZTL &£ 5,

XYy RBERHINS & EIEERIIMAPIRETHNEZDTL 25352 ? £ OBEBEERTIISIEE—2EEL
TWiZb22bbd., LofITiE x.£0 2EBRLTHUHENTVES, 5[5 Ro2DTL 3D ?
2L, 5IBARERBEE I BEE L T3 &, Python 28I 2 % T 213 TT — 22 X 205 8DHE
Bz ThH

HIOBFRIUBRTETVEI 0D LATFEALD: XV Yy FROWTRAIRZI L LT, A VYRR VRAFTI =2 v HEE
BoHE 15 LTHEINET, fITE x.£OQ LWOMEH LI MyClass.f(x) & HEICHFMARSDTT, —
B, n DBV R D572 XYy ROFHLIX, FDOXY Y ROA YRRV AX T =7 b ERIIOS D]
WA LZSIEY AT, XYy RIZHET 2BBEMROHT 2 2 e FfiTd,

SLERLAY y FOBEREETERIINUE, —EBEELATAZ EHEN IS 5P 20b LN0ETA, 1 VRX
YADEF—RBUDPBHIN L FZ, FOALA YRR VAD Y FAPRRINE T, TOLRIBENRT T 2
BHEERLTOWIEBA T2 bbb, A VARV AF T 27 b ROD oA T =7 b (ANDERA
Z) RMRA T2 b, TROBAV Yy FATI 27 MRy ZJLUTERLET, XYy RATT 27 M58
VAP HIEHOHEINZ L E, A YRR VAT T 27 P EINLGIBY X 20 LVEIEY R~ Z2ERK
LT, TLOBEA 7Y =27 b2 LOVEIEY X FTHOH L ET,

9.3.5 VSREAVARAYRER

—fRANT, 4 VARV ABERBIITNFNDA VARV AIZOWTEED T —XD7=DDH DT, 77 ALKIIZD
TIADITNRTDA VAR AL Lo THEINZEERAY Y FODDHDTT:

class Dog:

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

def __init__(self, name):

KDR=12%i <)
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(FIDR=I 5 DfEE)

self.name = name # instance wvariable unique to each instance
>>> d = Dog('Fido')
>>> e = Dog('Buddy')
>>> d.kind # shared by all dogs
'canine’
>>> e.kind # shared by all dogs
'canine’
>>> d.name # unique to d
'Fido'
>>> e.name # unique to e
'Buddy'

ZEIEA TSI MMIDOWT THEMLZE XD, HEFT—XIZEV A MRHED X 5% mutable 7 7Y =7 53
E32BIREHEEEBEE T, HIIE UFROa—FD tricks VA MNIZ IAZERH LTHELREZRET
BEHDERA,. BERLTZ0—DD VA MRIRTD Dog f VARV A L THEEINZ Z Xk DIF2
5T73:

class Dog:

>>>
>>>
>>>
>>>
>>>

tricks = [] # mistaken use of a class variable

def __init__(self, name):

self .name = name

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

Dog('Fido')

Dog('Buddy')

.add_trick('roll over')

.add_trick('play dead')

d.tricks # unexpectedly shared by all dogs

d
e
d
e

['roll over', 'play dead'l

DTS5 ADIE LWEETTIEA VARV AZTHERDO Y ICHHT A3RETT:

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)

(KDR=D1Z%i <)

9.3.

ISR
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(FIDR=I 5 DfEE)

>>>

d = Dog('Fido")

e = Dog('Buddy')

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

>>>

['roll over']
>>> e.tricks
['play dead']

9.4 WAWALEFES

AVARYAL 7 7 ADMATRICLBHEEAPFERAZNATWEIGE. BERRIIA VAR APEREINE 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

T2EMWE. AV FroBRTEZ AR, @EDOA T2 D2—F (" 27347V 2o BRT
EFET, SR, JIREMBARHR T X LTHES 22 TEEH A, EBE Python TlE, 7—X
RME MRS 27D DBIIRICHDD FRA — T —XOREMITRTHNICESTVWET, (Hic, C FiF
THD» N7z Python ORI TIIHEDFFMZTRICFER L, BEWHLTAH TV =7 bADT 7 A2 HlHITE
F¥, ZOMX C SFETEDIN Python JHRTHES Z 2 23 TE T, )

2547y MET—RBHETFRIESPONETT — 7747V ME XYy PR LTV S F—XBEOTR
EREREAICLD, ARLIZT22D LNETA, 77472 M, HHTOHEEPEH#INTVWBRD, XY v K
DEMEICHEEE RIET I RAA VAR AHADOBYEZBMT 2 A TES, Y WH I IERLTK
EEWV - ZZTH, AT ORISR OM L LTI E T,

XYy ROHHe, F—REWEE (F723HDX Yy R 1) BT 2-00MEMINZEED D A, T3,
ZOMEBENX Yy FORGEEZED TVELELETWET, HEX Yy FEHDTWD L Zicu—h LB
A VAR AEREIZ->EDVRXBITEZ N5 TE,

L XYy FOBRMIDGIEE self LU FET, ZOAFMTITEHELZBEETL2HD $HA, self W54
Ail%, Python T SRHRLERER L FHA. 2idVA, ZOBETIEbRVWE, 2 — FiEfhid Python 7' m
TR o TRRHAIKWSDERDET, /o 9T RTZUY (class browser) 70277 LH Z DIEIT%E
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HTRXLTEIN TSI LAEHA,

I5ABUETHZBEA 727 Fidwihd, ZOT5ADAL VARV ADEZDDAY v FEEFELTWETS,
BEERIZ, 7F AP ETIIRERBOFICA>TWEIREIEH Y FRA, BBA Tz 227200 —5L
BEBOHFIRATZ2DDH OK TF, HIZIEUTOa—Fo k5L

# Function defined outside the class
def f1(self, x, y):

return min(x, x+y)

class C:
f = f1

def g(self):

return 'hello world'

h=g

INT. f.g. BLU L& TRTCOBEBUTHOEBA T =27 2B HLTWET, itoT. ZhHLeT
FECODAVARYADRAY v ReBDET ——hid g 2 EliTT, ZNEEERLTH, KB w5
LOFEWIREZ DT ROTERLTLEE W,

XY v R, self 5IDX Yy FEMEZHE->T, O X Yy FEMHUHT I N TEES:

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 RiE, BHEOBBEFAL IS LTIZr— U RAHi2 BB LET, H2AY v FICET2 77— 012
A—FF ZOEREBVEY 2a—LTT, (FF7RF TNV LRRA-TL L THWONEZLEDHD 51
Ao ) AV Y RTZB—NART—XE[H5 ROHBZXIZL ALY DD FRAN, ZFu— LR 2a—T2H5E
BHIZZAHDET, —D2FITd2. XYy RARSL, 78— VLR A3 — 12 import NEBPEY 2 -1
R, ZDEY 2 — VHTERINIERR I 7 A%MS e TEET, @H. XYy FOA->TWE 27 7 ZHIK
F 78— LR R —THNTERINTVET, ROHITIE, XYy FPETDZ 7 A% ST Ay LTIEY
BRLBDERTAEL x 9,

fLxDEFA TS 27 bRDT, V97X B B VET) ZHR-oTWVWET, £4UX object.__class__ IZIRFF
ENTVET,

9.4, WAWALIEFES 95
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9.5

EOETHRL, MROMEZ T R— 1 LRWVWEFERKREILX 7 7 IR LIPRIZEL A, IREZ 7 R (derived
class) ZERT 2HXIRD X 5127 D £

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

HE 2 7 A (base class) D% BaseClassName 1, REZ FRAEZEDA > TWVWBERAI =TS TERIN TV
D TR A KT 720D IEEORZANSG B TEXT, THUIRDFID K51, HIEKZ T2
HRED 2 —VTERINTVWD E ZWERRZBHD T

class DerivedClassName (modname .BaseClassName) :

IREED 7 REROFATIE, HIEZ SRADBELRUC IS ICEDOLNET, VI7RAA T =7 bPIHEINDHE, #
B2 7 AR ENFE T, GBS LEES 7R3, BUZREERT 2 7-01cfibhg T, BRShE S
RO R o IGE. BIES 7 RATBRPEAE T, ZOHENI, HESZ 23D 1D 7 5 AH 5
IRELZDDTH - 7255, BRINCEAZINE T,

REZ SADA v AR ZETIE. Rl Z e 3fMd H D £+ A, DerivedClassName () &7 7 RADHFi7724
AR VABERLET, XYy ROBRIEIXRDOLSICLTHRIRINE T, TINET 227 7 2ABEIHMBEINE
T, MBI, BEWIHLC. BEY J REHE N o TiTbil. MRBRORRL LT H DA 7Y =7 b23d 725
TNHGE, XYy FERIIAERb DR D 3,

RAESZ S RABEIES FADAY v R EEEZ (override) $2ZEDNTEET, XYy FEFEILA TS =27 +Djl
DRY y RO TEIC SRR LR Z RS A, TDRD, %éﬁf&i/’w)xyv B, FUEES 2
ATERINTNEDH I —DDRXY v FIFUH L 21T TWAHE, IRES FATLEHEINLMOELDRXY v
Fﬁ@@&éﬂ%ltﬁté#%bﬂi%ho@++7U777A4PWMnTH\?NT®XVVFﬁ$%£
virtual T3, )

REZ FRATEEELTWVWAAY Yy FTI, HEZJADAADAY v FEEEHZ 2D TIE R, IHIRL
o LhvE® A, %F75x®xyyF%ﬁ%WUm??Ekﬁ&ﬁ%biTo%KB&%M%MM.
methodname (self, arguments) ZFFOH T TE, Z AR, CEkoTIEIZI4 7Y FTHRITUD
¥, (ZOMUCHLAPEIET 2D, HES 720270 — L 23 —7D BaseClassName &\ AFITT 7
tRATEBLERITITT, )

Python 1ZIdMARICEERT % 2 DOMAAABEEL DD 3

e isinstance() BS54 Y RAXV ADBRINFHNSLNE T, isinstance(obj, int) X obj.__class__
23 int ° int OIRET 7 ADLEIWCR D True 122D F3,
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o issubclass() Z 52 7 7 RDMABEBRPFAXRSLNE T, bool I int DV 77 7 XX D
T issubclass(bool, int) (¥ True T%, L2 L. float & int OY 77 T ATE R VDT
issubclass(float, int) (& False TJd,

9.5.1 ZEMkK

Python Tid. ZEHMK (multiple inheritance) DIERX IR -+ L TWE T, BROEKS 7 2%2H 00 7 RE
RERD XS £

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

<statement-N>

FEAEDY Y INBRZEMRKIIBNT, B2 7 A HHMEKI NS BIHEOMEKRIZ, RSIELT, EroHIC. ZL
THAEADBEEOHRTHEL 7 7 ADBEBIETL 3 GRIE: 4 7Y MR MENE ) BEC2EHRRE LK
W, ¥EXDBIENTEET, BRDT, DerivedClassName IXH 2 EMUENTFEE LR WIS, %3 Basel 226K
Eh, Z2L T (HIRHNIC) Basel DEKY I AN ORI, ZHTH RO»5RD o553 Base2 D HER
b, Vo BRICRD FT,

ERRIQE, ZRED IV ULEUHRMETT, WA super ) OMEUH L D7=HIZX Y v R OBFRIEF BRI
EHXNET, 20770 —FRRMMOZLEREKDH 3 ZFET call-next-method ¥ LTHISNTHE D, BE—HkAL
DIRNVEFED super O L XD I TT,

ZEHMWEKDRTOHEIC 1 20ZhUEOX A4 Y EY PR (DD 1 20HEZ FRAIHLED FTD T F
A B EET SRR ERD 2 IKRE) 23D 2 DT, BINEFNIBBETT, XX, ETOHFERDZ 7 21
object ZME L TWVWEDT, YOLEMETD object "EET 27D DBEIIEMEFAEL T, HEY 7 ANHE
a7 72 2ENBNE ST 27012, BT ALY XL TRRIEFZESLL, &2 7 ATHEEIN TV
s 7 RES LOENPSHEANDIAFIZAE T, BT 7 22 —ERIHTH L, »oHicks (0% bk
25 ADMRBIEFIHE L 52T IR %Y 77 7ALTES) X51CLEd, i, ThoORBD
BOTTEEE RO D 2 ZEMR L F ARG THIENTELDTY, S HIZFHMZHD 72134,
https://www.python.org/download /releases/2.3/mro/ %= R T E W,
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9.6 771 ~RX—FE#

ATz bOHERL LT 7 RAMERBRN T T TAR=F 4 VAR ZAERII, Python IZI3H D FH A, L
MU, 1FEALD Python 3= Rl TWAEENHDET, 7YX —RaA7THES4AT (Hl21X _spam)
Z. (BBTHNRAY y FTHENT—Z X NTHN) JE public 72 APT & LTHVE T, Thnld, TERLKE
HEN20d LARVWEEDHME L TIRbILEXRETT,

JIADT T A NR=FRYNZOWTHYRL—R T =2 (FHZYH 727 5 A TERS NI4T OEE LT 25
B)DHBDT, &Hi~ Y7V Y7 (name mangling) LW 5, RES N R—- MEELD D 5, __
(GBI (AL, L FESCE. RBI—HEM T O FHEXTF) & WO ER DI FIX. _classname__spam ~N& 7 &
A MBEREINDE XSITHDEL/, T I T classname (&, BED Y T XG0 5D TR FERIEE & - 4]
WY E3, 20X REHE (mangle) 1. FAITF O SGERNRAEIC2 2D 5 FTITONE DT, 77 AERMN
WAl FR T LTEITENE T,

spam

BRI~ 7V 73 BT TABNEDXY v RIEEH 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)

Eoflix. & 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 IZZNZNEZHZ 205 TT,

HELORAZ T IR BOHREREZ SO0 DEEWVWS T IZHER LTI W; ELNRAET. 94
R—FEEINTVEBLEHRICT 7 A LEDEET 22 2 IMRARL LTHRER DTS, v A D X S5 BRIk
WTE, ZoEERTTsHdh 5,

exec() ® eval() NEEINZI—FTRE, MELTTOZ FRAZZHED I FRAL BRIV LIFERLTLE
SV, ZDfEERIE global XORREMTE D, ZOMED LFIC. NA FPav frahiza— FICHIRE
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NTVET, FLHIKD getattr() & setattr() & delattr() WKHhWEHINE T, T/, __dict__ ZEE
ST EICHBEHINE T,

9.7 b DIFLIEL

Pascal ® 7 La—F (record)” ., C D 7 FHER (struct)” DX H7%, HHTOZDT—XERE—F L DIZ
2T —RBNBHEERRIEDBDDET, BOIIFTRAEREMOI L SELTEES:

class Employee:

pass

john = Employee() # Create an empty employee record

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

HLFEDOMRT — XA ZERY % Python a— FOWHIZ, 207 —2ADAY vy F2LIaLb—>ard5d
IIREMRODICET ZENTEET, BlIZIE. 77403727 broMohDT —XERET 28805 %
%A, read() ¥ readline() ZFfDO7 FRAZERL T, 7 7 ALV TIRBRLAXLTFIINY 77067 =X 2GS 5
O LTBE, 51 LTEITZLNTEET,

AVRARVARXY y ATV 27 VB EMERDD T, m.__self . EXAVY Fn) DBELTWE A VAKXV
AFA T2 P Tym.__func__ WEA VY RITHIET 28727 b TF,

9.8 7L —% (iterator)

FTTIRRDOVTWBETL £ 9D, for XEHES LIFLAY DAY TFA TVl MThbloTL—7%2{75 2 M
TEFT:

for element in [1, 2, 3]:
print (element)
for element in (1, 2, 3):
print (element)
for key in {'one':1, 'two':2}:
print (key)
for char in "123":
print(char)
for line in open("myfile.txt"):

print(line, end='")

TOWVSHEEANDT 7t ARG THRTHENZVWH DT, 1 7L —XDEME Python NELATEED
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M—BERZETVWET, BT for Ea>y 7+ A7V 227 MIRHLT iterO BIBEMATOE T, BIEUZ,
AV TFOHNDOERIZ1DFTO77ERAFTS __next__() XV vy FHAERINTVWEA TL—XATI=T b2
BLET, UL EBERPENGEIE. __next__() XY v Ni& StopIteration FIAZEM L. Z DA% 1)
for =TI T LET, #HARAAD next() BAEZEM > T __next__ () XV y FEEERERZ I TEZ T,
COBNIBIAE S B DHhERLTVES:

>>> s = 'abc'

>>> it = iter(s)

>>> it

<str_iterator object at 0x10c90e650>

>>> next (it)

1at

>>> next (it)

1t

>>> next(it)

1ot

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIlteration

A7 =278 balDEIHZAHAEZEEL TVIUL, BIEDZ R4 7L —X LTOREVWEENT
ZOIRMEETY, _next__ () XYy FEFEOF TV 7 b2IET __iter__ () XV Y REERTZIDTT, 7
FAM _ next__ () AV FEEELTWAGE., _ _iter_ () XV v FIZHIZ self 2RI Z 2 bR[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 Stoplteration
self.index = self.index - 1

return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter(rev)

<__main__.Reverse object at 0x00A1DB50>
>>> for char in rev:

print(char)

(RDR=I12Hi L)
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(FIDR=I 5 DfEE)

n 8 p B

9.9 P xxL—%4 (generator)

DL =23 ATV EERT5DDMETENLRY L TT, Y2rl—XIBHEOBEKD X 51cE
PRETH, AISHLDT—XEIRT & XX yield X2HWVWET, 2D =5 L —XIIH LT next () DBFEUH
ENBNE, Vo2 —RELENCHM LZLHEZHEALET (P r L —&iE, ETOTFT—XEERRICED
XHRFETSINZELRBLTVET), UToflz AU, Yol —2n0e THHRBIERTE S Z e brh
9

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

yield datalindex]

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

print(char)

g O H kH -

VAL —RTTELZLIE, BIOHITHIR L A EH o7l TL—RTHEHTEFET, VAL —XDE
BN MIHEADIE __diter__ () XY v F¥ __next__() XYV vy RPHBTERINE ST,

TrAL—RDH S —ODEELEEEZ. TOHL I icua— ALKy ETRENAFNICHEEINAZ L WS
Zr T, ZHICLD., self.index % self.data LW ol d VAKXV RALEHMEPH o727 Fu—F kb fHHIC
B EEL LN TELZ XSICRD FT,

XYy FRZHBAERLED 077 A0 TREZ BEIRET 21E2012, Y= 2L —XEKTRICHBINII
StopIteration XML ET, ZhoolErHAGHLEZ L, BHEOBEKEEL DR LH T, A 7
LR TEET,

9.9. YxxL—% (generator) 101
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9.1

0 oxxL—421

B2 —2%oRe LTHiRICa—T 4 7 TE%Ed, 20TV X PAEREU B2 HVET
2, AEINCIER AEIMCTHWE T, Y x L —&2RE. BEROFTY =2 1L =% T Qffivnizn X 5 2k
DIDICHABEINTVET, Pz pr L —XAETERRI 2 XL —XDEREID AV T P TTH, B ro LREED
RN ZADBHDET, MLABZETVAMAURLLIDEAEVZELVIENZ VWS FIEDNH D

9,

f1:

>>> 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(datal[i] for i in range(len(data)-1, -1, -1))
[Ifl Ill Iol Igl]

FEE
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os BV a—NE, ARV —T 4 VI RATLENFET 20D OB ERMHL TVWET:

>>> import os

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

'C:\\Python39'

>>> 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 JEXZM 5 X SICL T LE WV, £5F 52T, BfENRKEER
2 A AAABEEL open() 2 os.open() TH#HifiX N2 D%BFSNE T,

FHAAABE dir(O) BE P helpO 1 os DEIBRKRHIEREY 2 — L TIEEL T 5 & XIT, MEERRERIE LD
B 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>

T7 AT 4 L7 M) OHENLZEBREEDZDIC, KDERICHER 28KED LS V& —T7 2 — A 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 Z71ILDT1IL kHh— KR

glob EYa2a— AT, T4 L2Z PVDTANLVRAI—FRRELT7 740DV R M 2AERT 270 DB ZRA L
TWVWET:

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

10.3 OV K51 V5|8

— B2 —T 4 VT4 R VT ITIE, X awY R4 Vs BERSBEXRDDET, av> o4 V5
X sys EYV 2 =D argy BHEICY X M2 LTIRIFENTOVE TS, B2 INOHIITIE, python demo.py one
two three ¥ A~ Y P54 v L CEEILERIEOLNEHDTT

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

argparse EY a— /U, a7 Y K74 VEIBEZIET 270 OB I I NIAHAZRBLES, XORZ Y
THME1DOUEDT7 7 A VML, A 72 a Y TITRERRLES,

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< > K74 T python top.py ——lines=5 alpha.txt beta.txt ZETT2&., LORAZ VU T M args.
lines % 5. args.filenames % ['alpha.txt', 'beta.txt'] IKHEL XTI,
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104 T5—HADVHEAL I beTO75LDKRT

sys €Y 2 —JLIZI3, stdin, stdout, stderr ZRFTBEDFEL T, stderr 13, BERZI —X v —Y %N
LT, stdout BV XA L7 M ENLBZBETHHDHD XHICT B 7-DIEMNTT:

>>> 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 TEEZD o bEHENLRFIETT,

10.56 XFHNDONR—2IvF>T

re BV a— TR, XD EELRFILHD 7DD EMRBI 2R L THE T, IERERIISEM R —BRR o5
TEIR U TR TRt 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'

BANROBEEERZ T DIREL S, FiART TNy LR TOFHIXY v FOTTHBEDHTS:

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

'tea for two'

10.6 #%F

math €Y 2 — WL, FI/NGEEEDZOD C FiEI7A 77 VBRI 7 7 A T3 FEERIELTVWET:

>>> import math

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

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

random €Y 2 —)LiE, BELENCESOW-EBRFERDZ2DDY — L ERHL TV ET:

>>> import random

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

'apple’

>>> random.sample(range(100), 10) # sampling without replacement

KDR=12%e <)
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(FIDR=I 5 DfEE)

[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 £ 2 —VIFBIET — X QEEMEN AR IRE (P9, PRE. ) 23R L £ T

>>> 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> 3EELHED 72D DEZ L DEY 2 — N2 HREL TV E T,

10.7 1> 2—Xy bADT7 1R

AVR=2y M7 7RALZDA YR —=3y b TR aVZNE LD T220DZDEI 2 —LDHDF
T RBHEMZ2ODEY 2 —id, URL 267 — X Z2HIE T 279D D urllib.request &, X—1%2iX5 7%
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.
nn /I)

>>> server.quit()

(2 2HDHAINZ localhost TR =AY —N—=DFJWTWBIRNEHDH 5 Z LITHER L TL LS, )
106 £10 E BESATSUIZVYT—



https://scipy.org

Python Tutorial, J'J—2X 3.9.21

10.8 Bt K|

datetime Y 2 —/LE, HIRPHAZEET 272007 5 2%, Bk ke @R EOmHFCTHREL TV E
T, RN T 2EBMBTR— XN TWVWE—), BETEEHID 7 +—~< v FRBRIED - DRIRI 72
Fe XA ANHHICESAZBOTVWET, ZOEY 22— 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 7B.")
'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 F— X

—HR T =27 =4 TEEMERIE. LTFTOXIREY 2 - ko TEZENICYR— SN 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'
>>> zlib.crc32(s)

226805979
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10.10 /N7 #—<I > ZADEHA

Python 2 —#®OHIzi, FUMEE R 727 7’0 —F THROZBEOMHENI R T + —< ¥ DWW THID 720
VS TEOVEEEZR o TV A AN WE T, Python &, Z 5o Z2EERNCEIEEICE 2 2511y — A28 L TW»
£,

B ZE, B AN BB LT, BHNR 7 7 —FDRODICERTNADRRy 707 Ry 7 %> ThA
2N ES 2 LNERA, timeit BV 2 — L &BFHZIE, 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 DI L, profile X pstats EYV 2 — L TIE LD RERa—-F7ay
ZREBOTHEE R 2 HET 2700y -V 2RHEELTHET,

10.11 REEE

BVWHEDY 7 N e 7 REETA0D—0D 7 Fu—FiF. SN U TR EICT X P EE X, R
DBBTHBEZT AT EELBEZLEWVWS HDTT,

doctest EY 2 — LT, TV 2—LEMRRELTFE2 T LD docstring IZHDAE N7 2+ DFHliZ1T S 7=
DOV =Nl TVE T, 7 A POMED FFIZHHT, BUBKZRRERH LEI e 2 0fR % docstring 127 v b&
R=A+FFTBEITT, ZOFEEEZE, 2—PFMHHZEZZ LW EKRT FF 2 X Y FOFRZEP T LR
12y FFaX Y ZEINTVEZIA—FRELWERHRETES 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 23 DTIEH Y FHAN, KOWEENRT 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([]1)
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 N 7 U —[AIHfl (batteries included)” T23H D £5, ZOTEIE, JEE . ZE L 7 HhE
F#5 Python OIFEKRZ ¢y & — VRECAIFEICEN TV E T, HlZIE:

The xmlrpc.client and xmlrpc.server modules make implementing remote procedure calls into an

almost trivial task. Despite the modules’ names, no direct knowledge or handling of XML is needed.

email Sy &7 — Ik, MIME ZDfid RFC 2822 ICHIL A vt -V UEEBDEBTA— A A vt —
CEEHITZRODIATIVTT, EBICRX v —I%EEFLDZIELEZD TS sntplib % poplib
Yi#E ST, email Ry r—IIIE (FITEEED) MR v -V HBEOHBESTa—- FE2ITo7 D,
AVE =2y MEEDLZYa— RNy X0 ralDEERTo-DT32DDEERY -1ty b
A TVET,

json v F—=IX I D— R T = XA LRI D =22 B N2 MR- P LTVWET, csv BV 22—
MNET = ZR=ZAPREFH TN R— P INTWS CSV 7 7 A VEEEGHAEET20E2H K-}
LTWVWETF, xml.etree.ElementTree, xml.dom 7% 6 NZ xml.sax 2%y 77— & XML O % ¥R —
FLTVET, AT 22, ZOUHLDEY 2—NICKk->T Python 7 7Y 7 —> 2 v e fioy — L ORT
ECHHBICT -2 2ZIET Z e PHRE T,

sqlite3 €Y 2 —/Ud SQLite 7—XR—X 74 771V D 7 v =TT, #FIEED SQL > &%y
R % W THEHr PR R 2 K72 7 — X RX— 2 22 L £ 3

FEFELICBE 5 2 HEHEIL. gettext, locale, codecs XY 7 —I LW oEY 2 —LHTHR—- XA TW
£7,
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%

ELEVEN

V7—DHE2EWTIE, TuTxvarAdul Ik E I b o EEREY 2L EIN-LET, Z
CTEFZ2EY 2 —0E, NERRZUTFOETIRIZLACHENERA,

11.1 HADT7#—< v k

reprlib EVa—lE, RERIVFFR, WLARAA M LAV TFZEABLTERTEN—Y a2 D repr()
PRELTVET:

>>> import reprlib
>>> reprlib.repr(set('supercalifragilisticexpialidocious'))
Il{lal et rq! te! 1f |g| ._.}u

pprint EY 2 —lid, HARAARDPI P ERULZHLP DR T RRT 200 E N HIHFER 2R L
TWET, RRERPIERITITH = 23581%, "pretty printer” ¥ FREN 2 D DOHITRA 7> b EBIIL T,
F—XHHEN L DIAREIC AR Z XS ICHIFEL ¥ 3

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

>>> pprint.pprint(t, width=30)
[[[['black', 'cyan'l,
'white',
['green', 'red'l],
[['magenta', 'yellow'],
'blue']]]

textwrap EY 2 —/Ud, BETHREINLEEZ, F8ELLRAZ VY —VIRIZ KT o7 D INE 2 X5 L £5:

>>> import textwrap
>>> doc = """The wrap() method is just like fill() except that it returns

KD R=212%i<)
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. a list of strings instead of one big string with newlines to separate

. the wrapped lines."""

>>> print (textwrap.fill(doc, width=40))
The wrap() method is just like £ill()
except that it returns a list of strings
instead of one big string with newlines

to separate the wrapped lines.

locale EYV a— Lk, XMLITLK D ER 2T 2RBFAD T —E2RX—-RI27 7 AL ET, locale D format ()
BEEL®D grouping JEMEE M 21X, BUEZBEYIRMXUI D XFIc &k D Zr—Fbah-F et 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("/d", x, grouping=True)

'1,234,567"'

>>> locale.format_string(" ", (conv['currency_symbol'],

. conv['frac_digits'], x), grouping=True)
'$1,234,567.80"

11.2 XF37>7L—F

string €Y 2 —/MZld, FIT, =¥ P2 —PRHHRICHEETE 2 LM 2 i 2 72 Template 7 7 A A o
TVWET, SOV IRAR[HI L, 2—FRT7 TV r—>a Y 2EBIETL IR LT TV r—> a v OHe s X
AIAXTED XA ET,

7Y 7L — FTlE $ LA Python @il 74 (RBF L7 X —2a7) 26745 7L —ARVLEHZMENE
Fo FL—RFALEXDRED % {} THIIE TL—ARNLEDEAICAR—ZAZHRET, RBLTFERITZ 2D
TEXT, $$D&LHCT 2L, $ HRZZRFr—STEET:

>>> from string import Template

>>> t = Template('$ folk send $$10 to $cause.')

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

substitute() XY v Fli&. T —RAFRAVRIZHE T 2EITHFECF -V — F5IEITRWVIGEIC KeyError %%
HLET, XA —IHBEDLOIRT TV r—2avOBFE, 2—PFHPANT 27— RIEIATERRIEDBHHD
T, RELETFT—ZBHBL L —RARALEZZDEFICLTH ST S safe_substitute() XY v FEM S
PET»S LN ERA:

112 BN EEESATSFVIZYT— - ZD 2




Python Tutorial, J'J—2X 3.9.21

>>> 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.'

RYIDXFET 7 4 MiE $ TTH, Template DV 7V I REIRET L2 EET LI eNTEE T, HlXX H
G779 FHI—HTHIMIZEAE T 2271 V7 4 Z{Eo Tkt LT, BEOHMNRERD > — 7 v 2 %E S,
TZ7ANMERE Vo2 L—ZARNVRIZ—t Y b EBEFHS Z2ICLZ0, ROLS 1Tk FT:

>>> import time, os.path
>>> photofiles = ['img_1074.jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename (Template) :
delimiter = '7'
>>> 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—FrDH S —DD0HARIE, HEDPZH 7+ —~v oo Tursandy 7oncd, Zhick
D, XML 7741, 7L—r7F A bDLR—bH, HTML ® web L RK—FHOF 7L — iz, AL
7osaYy IhbEEEOAL I ENTEE T,

11.3 N1 FUTFT—2L 01— FDIEE

struct EY 2 — LT, BRABREZDONAF VL a— FEX2#ET 5 pack() % unpack () &\ o 7B 1E
L TWET, LROBITIE, zipfile EY 2 =A% b IIC, ZIP 7 7 A LD~y XIEHEKET 2 HIEEZRL
TVWETF, "H" & "I" WO Ry JFFEIE. ZNZN2 31 P 44 FOFERL BEERLTVET, "<"
F. 208y ZFFED standard ¥4 XTHH, N b A=K =2V VLY T4 7V THBILEZRLTVET

import struct

(KDR=212%i<)

11.3. N1 FVF—2L 01— RFDEE 113




Python Tutorial, J1J—2X 3.9.21

(FIDR=I 5 DfEE)

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_size]

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

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

11.4 RILFRALYy T 2T

ALy P (threading) &3, MEFHZKERRICEWVERO X R 7 258135727 =y 7 TT, ALy P&
I—HFDANEZRZIHTIOoD, BRTHNOXRZEEPT ISR 7TV r—>ayoinEtErEDEST, ML &S
ARG LT, 1/O 2RO AL v ROFHHEMI L WH L THIESE 2205 D0H D £3,

DFRoa— kT, @KEDEY 2 —)L threading TAA > DT 075 LEED LENSLERTHO X R T %)
EEELNZ XIICTHHEERLTVET:

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=I12Fi )

114 BN EEESATSFVIZYT— - ZD 2



Python Tutorial, J'J—2X 3.9.21

(FIDR=I 5 DfEE)

background. join() # Wait for the background task to finish

print('Main program waited until background was done.')

NUVFALY F7 TV =2 ayeffs ETRABELOVHELR, 722V Y —-X2HET 2L vy FHEOFHE
(coordination) T3, ZDMBEZMRRT 5729, threading EY 2 — L TiER vy 74 XY b REEH. &=
7AWV o A DRMITY 27 4 TREHL TV,

O LYy —MEl@hia—7. b rot LicRit LORMTHEREZMEZSEZ T ernHY Ed, Lk
MBoT, XAZMHAETIE quene TV 2 — 2o THOEBD AL Yy RPRSDY 7T A E2—DDAL v FIZ
EDRAB, = DDV Y —AANDT VT ELRAZTEBZRF—D2DAL vy RIZEFXEZIEIVPEVWTL x5, ALy K
B DEERHEEI Quene 7V =7 P25 b, REWEZITRD, AlHtsEE b, EEEsEL x5,

11.5 OJ &

logging €Y 2 — LTl BEZORAREZ ZRATLFHRMDOD 2 0 itk AT 22 R L TnE 3, RHAHE
BAFWATIE, B R vt —U% 7 7 4% sys.stderr WZEFLET:

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')

TR MO ZAERL 5

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred

CRITICAL:root:Critical error -- shutting down

77 #V M Tl info() & debug() I KA HIUNMflx N, MFEHEL S IR FINE T, FEIRATRERE
B, email, F—& 2754, Y7 v b, HITP ¥ —NADEEREDRDH D 25, HlZ7 4 VR EERT 2
¥. DEBUG. INFO. WARNING. ERROR. CRITICAL *Wo7zX vt —IDF 534 F VT 112k > TR DLEERE
BIRT BN TEET,

0 U8k AT LlE Python S EERET LI D TEFIL, 77V —2av2EBELRLTHOIRET
ARXTEDEXD, 2—FIREFRERRE7 7 AN X THRETE D TEET,
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11.6 55501

Python IZHEICXEV ZEHLET (FLALDF 7Y =227 VEZRA Y Y FFATERL, ARX—2OL Y
Lary THERZRBEZRELE ), A 7927 MTHT 2REBEOZRBL IR TLIES T2 8 XEVIIHRE
nEg,

CDESIRT7Ta—FIRELAEDT TV r—2a Y THOERLEELETH, HIZBA 7Y =7 b2 Irjlo
FITHIHLTOWAHZTERL TEELWEE DD ET, WEBRBS, A7V 27 M 2B T 5720 TAH 7Y =
7 MINT 2 EANBRSIRENED Z IR >TLEVWET, weakref £V 2 — LTk, A7V 7 bAOZE%E
ES BT 27200y —VE2REHELTVE T, 5BRA 7Y =7 FHAFEITR S &, 595 (weakref) 7—
TN BENZBREE N, a =Ny ZBEED MY A ENE T, FHSREA S ARG HAE. e X b
DREVATI 27 bDF X v alHhETS:

>>> import weakref, gc
>>> class A:
def __init__(self, value):
self.value = value
def __repr__(self):

return str(self.value)

>>> a = A(10) # create a reference

>>> d = weakref.WeakValueDictionary()

>>> d['primary'] = a # does not create a reference

>>> d['primary'] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect() # run garbage collection right away

0

>>> d['primary'] # entry was automatically removed

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically Temoved
File "C:/python39/lib/weakref.py", line 46, in __getitem_
o = self.datalkey] O
KeyError: 'primary'

11.7 VX MEEDT-HDY—IL

2L DF—XHEEE, HAAAY A MRS -FETHERED T, 2I3VA, RIQFHEARAAY 2 b 2I3ES <
T+ —<YRALED ML= FAT7%FFO LS RFEENLRFICRIEDIDHDET,

array (At#l) €Y 2 —L T, array() 79 =27 P 2EMELTVE T, BINZY R MBITWETH, FUE
KOTF—=ZZIBRETE, LD ar sy MRESNET, UTofICld, @ 1 ZRKH7D 16 N1 F2E
£ 3% Python BEHD VY X+ D2, 2 N1 FORFERL D 2 #E (X4 Fa—F "H") OEHIZE > T
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S

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> al1:3]

array('H', [10, 700])

collections EY 2 —/LTld, deque() 7Y =7 F2RMELTVET, VA MUY TVWETH, 7—X0DiE
e 7sin o OO HLEL, 20— CTHIICH 2MEOSZRITES LD £T, THLAEA T2 PEFa—
ARG DIREFRRDERIZA VT VET:

>>> 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 FDROHDREDIAICH, BHES 4 75 )12V — MEADY R N Z2HIET 37200 %X 72 bisect
DI IRy —IBI|FEL 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 00K ERELTVET, b—7TlE, RHEWAE
FHOLY USRI uOMNBICEEEZNE T, b— 3, H#EV A 2Y - 3322k, RDOEED
DERIEVIRLT 72 AT 2 L5877V —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 E&EFHNEUER

decimal E¥ 2 —/L T, 10 EFE/NMUOBEMEE 2 YR — +§ 3 Decimal T —XAEEML TV E T, HA
ABD 2 EFE/NIDFEIETH B float IZHNRT, 207 720 h bIFEHMLZDIE. UTOHBETT

WMB7 70— a rez0molEmR 10 EREBPDER T ) r— a3 >,

o FEREEDHillfHE,

TR 7238 _E DBRH IS D < EALD D filfHl

o AN DBIIDNENT T2 256
o I—VNRFHEOMREFAUEREMREZHEFT L2 L5087V r—2ar,

Bz, 70 &> OEFEUT»ND 5% OFEEAHEL LS L5, 10 EOEFEEH/NMNUREE 2 EoFE/ N
FETIRES FRICR o TLEVE T, AtEMREZIMHELALTEY PHEAAICLES T2, UTD XS ITEN
ARE-oEhENTT:

>>> from decimal import *

>>> round(Decimal ('0.70"') * Decimal('1.05'), 2)
Decimal('0.74")

>>> round(.70 * 1.05, 2)

0.73

DT, Decimal o /FtE T, REHODEYOMRFEINTED., BT 2 HOBERED & HEINICE
TR AT LTV E T, Decimal IXFEIE L RUAETEEZITWV. 2 EFEVNID 10 #E NS %
FHEICRIRTER VI I ko TREAMEXEE L TWET,

Decimal 27 7 RIMFEZMEE KB TE 2720, 2 EFE/NIUGIETIE MIRHE D ICEHRTE W & 5 LRRDFHE
RPHEET A HEBTEET:

>>> Decimal('1.00') % Decimal('.10"')
Decimal('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal('0.1')]1*10) == Decimal('1.0")
True
>>> sum([0.1]*10) == 1.0

False

decimal EV a2 — 2S5, BERZITIOBE TEMEEZITZAET

>>> getcontext() .prec = 36
>>> Decimal(1l) / Decimal(7)
Decimal('0.142857142857142857142857142857142857"')
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1)

12.1 XL ®IC

Python 7 7V 75— a VX BEES A TSV DHNDRy 5 —IRET 2 -V E2FHLES, 77V —
SavRHINTBEELEY LTWED, BEOANA—Sa DAL v E—T 24 AEKFELTVE DI, 947
FUDREDNN—Y a v EQRBELTR2ZdHDET,

ZD1D, 12ODA4 YA = N7z Python BETDT TV r—a YOERISHIET 2 Z L IERAJHEETT, b
L7V —2ay ARDEZEI2a—NLDONRN—Yar 1.0 ZERLTWT, Blo7 7V s5r—2 2> BAFELE
Ta—DN=Ta ¥y 2.0 zERLTWEEE, 2 00ERIZHELELTVT, 1.0 £ 20 DELELLDN—T a v
EFAVAF—=ILLTIRHADT IV r—arhgEEdi,

ZOREOMIRERIT RIEERE 21E2 22 TF, RERE . FEDNN—Y a »® Python £EOhDENM v
r—I%E AT Python £ YA b=V EMETE2T 4L 27 MU TT,

D7 TV r—2a iZ NP ORBEREEZHS e P TEET, KOHICH > EROEREMRIRT 28
B 7TV =Y ay ADEEORBRE 2> TZIICIAT7I7VDNN=Yay 1.0 BA YA =L 1L, 77
Vo —ay BAEORORBERRICIA 77 VDNAN=a Y 202 YA M—LTBIEeNTEET, ZLT
TIVr—=2aryBBIATIVDON=Yark 30 WCHEHTIILEERTIGEED. 77V r—>ary A
MELIEA,

12.2 REBRIZDIERK

IRAEBREEDIERR B ZIT S 72D DEY 2 — W venv T, venv ZEFERMAAELRD o2 dFL LAV a v
® Python #4 Y2+ —1 L3, @D AN—Y 3 D Python 234 ¥ X b — L XN TWBHA, python3 D X
SWHHLIz A=Y a Y ERIEELTHETT 52 8 T Python "= a Y EBEIRTE ¥,

IRFEEIRZEZ 121, EEREELS T AL NV ERD T, 2T 4L 27 PV DRZAEBEL T, venv 27
V7R LTEITLET:
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python3 -m venv tutorial-env

ZHUX tutorial-env 74 L2 b UDRIFAUIIER LT, ZDHIZ Python £ Y2 S ) &, fE#ES 4759 %
OHBH T 27 7 A LA =BG 774 L7 P RED 5,

A8 D—RZT 4 L7 MY DB .venv TY, ZOLENE. BHEIZS 2L TRINATVWEED, 741
) ﬁlﬁﬁ?%@m%ﬁ%ﬁﬂ?6%?1!1%:1#6)‘1 b, WEICIWI RO FERA, T/oe —HDOY—ILTHR—FINTH
3 .env BIELTHMERE 7 7 ANCEB 275y a bl LES,

FRERER o756, 202G 2 0ENHD £3

Windows D&

tutorial-env\Scripts\activate.bat

Unix *® Mac OS O5&

source tutorial-env/bin/activate

(ZDRAZ VY 7 M bash shell TEPNTWE T, csh ® fish ZAHL TV 255, bbb HHATE 2
activate.csh ¥ activate.fish RZ V7 HDET, )

FRHEREZ AT 2, Y2107y 7 MCRAFORBERENFRRENS X512k D, python #5173 3
& %@ﬂi&%ﬁ@ Python %732 LK512ikh 3

$ 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']
>>>

12.3 pip ZFE> Ny T—C R

You can install, upgrade, and remove packages using a program called pip. By default pip will install
packages from the Python Package Index, <https://pypi.org>. You can browse the Python Package Index

by going to it in your web browser.

pip (& Vinstall” | "uninstall” | "freeze” R ¥, WL DD H T avy KER->TWE T, (pip DELR F¥ a2
> M installing-index #' 4 FZZRLTLZEW, )

RN =V RIEELCEDR = DRFIREA VAP —NFT 2 P TEEF:
120 %12 & REBEL Xy r—
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(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 —IZDHLIT == e N—TarBFEEEBIFBILT. FEDODNAN—Sa DR r—V %4 VA M—1T 3
ZedyTEET:

(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 REHOEITLEEGE., pip BEREINIAN—Va UBA4 YA P —WFEAREFRRLTAD LEE A
BON=Y a v EBERRETNEZEDNN—Ya v A YA =L LET L, pip install --upgrade %5173
PR Z Dy o — D R RHRRICER L £ 5

(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0
Successfully installed requests-2.7.0

pip uninstall <> FIZHIBRS 28y r—o%% 1 DML EBEL £9,

pip show HEEE Ny F =Y OEREFRLET:

(tutorial-env) $ pip show requests

Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org

Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/lib/python3.4/site-packages

Requires:

pip list IMRABRRICA YA P — A ENTR2TORy r =V % FRLET

12.3. pip ZE> Ny TF—2ER 121
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(tutorial-env) $ pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze A4 YA M — L& Ny r—I—E%, pip install BENT 27+ —~v P TERLET, —
MEREE Y LT, 2DV R % requirements.txt W5 7 7 A LR EFEL £ 5

(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt ZNN—Y a VEMIZXFTAIZIAIy LT, TV aryo—fe LTERMITEZ
TEFEJ, 22—V -3 ER Yy —I% install -r TA YA =L TEET:

(tutorial-env) $ python -m pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))

Installing collected packages: novas, numpy, requests

Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip KWL TADF T2 a vHHD £, pip DTERR FF 2 X ¥ M installing-index ZZHL TLZE W,
Ry =Y %R L TEFN% Python Package Index TRBH L 72\W5E4&. distributing-index A4 RE S L T
720,

122 % 12 & k%
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%

THIRTEEN

SHhiz ?

DFa—btUTNEFRAILIZL T, BZ5L Python 2o TA LI L VIBLEETEI ML L7222 T
L&5 - BHEHBOMEEFERT 272912, Python ZEA L TARL Lo $ T, ¥T, #RLTREYZT
fERE L7256 X WVWDTL LI, ?

ZDF2—bUT7ME Python DR FaXrTF—yarty hO—HTT, £y hOHFOMD RFaX>F—Ta
YEWLSOPHENLET:

e library-index:

DR aT A EE o D TEL LEATY, ZO~=a 73R, B EUES A 7S UDEY -
WCOWTDEERY 7 7 LY ATT, {ZHERA Python BN feK TAD Bila— FEEATVE T,
Unix X —/L Ky 7 2D5cAAA, HTTPIZ& % RF 2 X ¥ VS, BLBO4ER,. a~> R4 v F 7 g
ORI, CGl 702 ADIER. 7— X EFERZ DM/ SADRXR AT DIzDDEY 2 —AHH D &
T ATV I 7LV REE 5 R T, (AIPFHATEZDDARA =T 200 EDBTEET,

o installing-index (¥, i Python 2 —HIZ &k o TEIPNBMES 2 —NLEE IR0 TA YA —1T 3
DPEDHLTVET,

o reference-index: Python DXt~ 5 4 7 2AZFHLLKHHALTVWE T, HODIIKRETTH, SED
TEEBRHTA R LTEHATTY,

X 57 % Python BT 2V YV —2A:

e https://www.python.org: X4 >® Python Web ¥4 ;o ZDHA MZIE, I—F, F¥axXy b ZL
T Web @55 25D Python ICBEHEL72R—IANDKRA Y EZHB3HHET, 2D Web 4 MR DHE
HhDIEXIERYGH, flZFa—myvoX, HE =X 7Y 7RETI TSN TVE T, KRN
BIZEoTE, XL YDHA PEDIFT—DIEIBEVDLS LOLETA,

e https://docs.python.org: Python RF 2 X ¥ bAOFERWT 722U £,

o https://pypi.org: Python »<v & =4 ¥ 7 v 7 2, LLAiE Cheese Shop™ ¥\ 5 BFFTHMIFN TV E

*1 ”Cheese Shop” & Monty Python ® 2% v FTF: BEIADNF—IXRBICA-72FNE, HHRDEF—F LN BN L clerk

DWE -7z,
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L7z 2RI 2—FEROXY v a— FT& 3% Python €Y 2a— VDG TS, 2—RFDYYU—-Z%L
b, ZZIBRT LI T AR RO sNET,

e https://code.activestate.com /recipes/langs/python/: Python 27 v 7 7 v Zi&a— KA, €Y 2 —i,
FHAWZRA2 VT OERZALV I a Ty, ERES DIZFAADA Python Cookbook (O'Reilly &
Associates, ISBN 0-596-00797-3) IZfER SN TWE T,

e http://www.pyvideo.org IZERRPIL—HF 7L —TDRED S Python BEDO L T DY ¥ 7 2EHTW
S

o https://scipy.org: Scientific Python v = 27 MIESI D EHREE - #EEY 2 — LTz, PR
B 7—v & BB Y voN— BB, METIRREDZL D8y =YL T0E T,

Python BHEDEMSLHBEOHMEICOWVTIE, =2 =R —7 comp. lang.python WM T 25, F/ld X —
Y ¥ 27 X b python-list@python.org IZiX2 Z B TEET, =2 —XI V=T X=-V V7YX MIF—F
TV AXNET, LdoT, FARBREINLA vy E—JF, A ANEBENCEEESNE ST, B (M
B) FLOEREDIRRE., FILWVEY 2 - LORRRE T, 1l HIHEEBEORBIEHVET, X—VYIVXID
7 —H 4 7 https://mail.python.org/pipermail/ THHRIEET 3,

RO, BF X< HZEM (FAQ L 3IMINET) DY R M EFx v 2 LTLEEW, FAQ 1348 DK LI
FFens % OBMICEZTOVET, H4EORMEIHT 5P A TR TV S0 LLER A,

21D
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%

FOURTEEN

MERANRE L REER

WL DOPDNR=Y a D Python 4 Y& 7Y X TlE, Korn ¥ /)b GNU Bash ¥ = VIZR &1 2 HEREIC L7z,
BED ATTITN T 2 IRERESCEEELMRELZ Y R— L TVE T, ZOKERIIMA RREERA X A Vi K-
FLTW%, GNU Readline 74 75 V) 2o TEEINTVET, ZOFA 77 VIKIIHED RF a XV b3
HYH, TITENERDBETOBDIEDD FHA.

14.1 275 L BEERE

B Y 2 - NVHDOMTEEA > 2 7)) 2 OEBIFIIC BEIFNICAEMLENET o /- T Tab F—IIHTEHEE
MEOH L. Python DX DR, BIEDO T — A NVEL, BEXOFATREREY 2 - LEL BB L ET, string.a
DES K Fy PTRYILAEKICOVWTIE, RED ' TORZFEL, R L THEONLA TSI =Y
FOBEDL WM E R LET, __getattr__ () XAV v FERK A7 27 v BPRICEEN TV R HE.
__getattr__ Q) BT TV =2 avERDA-FEFETTE20D LAKRVOTERLTLEE WY, 77410
BETEDKRIZDL—F =T 4L 27 F VD .python_history EWHHKFD 7 7 A VITBEZRFLE T, BE
BROMFEN A > 2T ) 2Dy ¥ a Y THUMAT2 M TEET,

14.2 WENAT > 2—T I 2ONE

Z DIEREIE. WIEADIRD A ¥ 2 — 7V ZIZHARIUIKZRELRTT, LI3VAR LWL O00EERKIh T
E3, BIZIE fT2#MT 2 ZICELWA YT Y PPRRENLHWETL 5 (—HIRDITTL TV b
= VBREPE S0 TVWET), MEEENA V2 =TV XD VR T—=TN%foTh L0hd L
NEFA, FEIPZ +— M REOMEEF 2 v 2733 (H2VRIETRT2) a<vY FAEATL x5,

OB A > &2 —T ) ZORED—2IZ IPython BHH EF, DA E—FV R, BARZRLIAT
b TWT, XTI, A7V =27 MERSEENRBERER Lo KBEEFF o TV E T, o7 7V 7 —
aYiZAREZRARENLD, fIAEAZ DD ET, MoBNA &5 27T 4 7ERE L LTI bpython
BHHET,
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%

FIFTEEN

FHNIRER. €ORECHIR

FEVNIGR BN, RN Y =7 OF TR, EE 2 ¥ 95 2#ED) 7B LTRAESIATVWETS, #lZ
[ SN

0.125

13, 1/10 + 2/100 + 5/1000 £ WS EEFES 35, Zh RS, 2 EEOIH

0.001

0/2 +0/4+ 1/8 LVSICAD £, THE “OOPIER LR > TWETH, 77—, BIDOHHK
FHEEL 10 TRAIATE D, “HEOORIIES 2 TRBSATVLS Z LAELE T,

BRI LT, B AYD/NIE 2 EEDODHE LTIEHICEDT Z N TETHA, ZOMRER. —&kic. AT
L7z 10 #EOFE/ NIRRT, 2 EEOEFEB/ MR T I R%, FRRICY Y VICREES R E T,

RAONIELL 10 25 L MEZHRICERTEEY, 713 2EATAEL & 5. 78 1/3 13 £ 10 o7
B LT, UFTOX 2 WGEMT 2 2 e N TEET:

0.3

& BT IEREZR IR,

0.33

& HIZIEREZR IR,

0.333

b, DB TT, MEMBZHELC L TEI D, BRIIFUTEER 1/3 3% D EEA, LrL, LD
DIERERABIZIE > TWLTL & D,

FIRRIC, R 2 & LRBITRNTEB S &b, 10 #8D 0.1 13828 E 2 & LA/MNITIEHICRET 52 2 21ET
TEEA. BB 2 TR 1/10 13088/ (repeating fraction) & 72D £3

127



Python Tutorial, J1J—2X 3.9.21

0.0001100110011001100110011001100110011001100110011. ..

EIrAROMTIED 2 L, ELEZES Z 8Tk D 3, BEDRED IV a— XTI float BUE. & AL
Y FHSBATERID 53 ¥y M. 2 DEFER e Lz, T MCERERE S, 1/10 D5HER. —
/U 3602879701896397 / 2 ** 65 7D ¥, ZHUX 1/10 ITEWVWTEH, HEICFLCETIESD X
A

ENRFRINZ HEDDIT, IFLALDZ—FIE, LUK O E A, Python I~y Y ITMEhTws =
HEEPUMED 10 /NI TORMEEZ RRT 2 DT, BRI TW2EHIICO 10 #ENEOBEMET L2t %
BB TT, FLAYDYT YT, b L Python 28 2 EBTHEMI NI 0.1 OLELUEE 2D F F 10 #EETERR
LTWh, ZORMRIERDLS1CHR-72TL &S

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

UK, BEZAYDADPIRBELETCZ LD DL TEINBTT, DT, Python ZMNDEERRT S Z LT,
Mg e WHiFIcr Yo F T

>>> 1 /10
0.1

FRSNTHERDIEREIC 1/10 THZ LHICHRALE LTH, ERITHBHSIN TV HIZRDIESRHTE 2 i
INETHZ NS ZERFIRIEATEVTLEE W,

BODDEL D 10 EHOMED, FU 2 EAHBOELEZHEA L TWE T H21F. 0.1 ¥ 0.10000000000000001
¥ 0.1000000000000000055511151231257827021181583404541015625 X ¥’ 41 3602879701896397 / 2
*x 55 [CIIMENE T, FUELEZEBE L TVWADT, ¥D 10 EBDOED eval (repr(x)) == x 2\ 5
MR L EERUE XS IEBREINET,

HOD Python X, 7u>¥ 7+ repr() L M1 YEIEIZ 17 MTOBEREF %2> 0.10000000000000001 D X
572 10 ERDOMEEEATHERRLTWE Lz, Python 3.1 22513, 1ZLAXDBET 0.1 O X S A dEOHTE
D10 EHDOEEERL SR D E Lz

ORI 2 EROFRE/MUSICE o TS BAR S DTY, ZHiE Python DA TREHDFHAL. Hie
7DA—RDOANTTHDD A, N—FY =7 OFHNIRHEZY K- P LTVWER2TOEHETHUEHED
MEEZEDOIT2ZDTEET (W OPDEFETWET 74D, HEAVIEFEDHTIE—FEEATDH, Z0E
% KT LBV S LLERAD),

I XvilihoZdic, XFH7 +—~< v b AL TEMHEEHIR L7z 10 EREB 255 e pnTExT:

>>> format(math.pi, '.12g') # give 12 significant digits
'3.14159265359'

>>> format(math.pi, '.2f')  # give 2 digits after the point

(RDR=I12%i )
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(FIDR=I 5 DfEE)

'3.14"

>>> repr(math.pi)
'3.141592653589793"

AP, FEEOaIP2—X—FOED RiR ZHDOTVWAEZTD, WOISEEFL WS Z e 2L TBWTL
7ZEW,

b5 —DODFHEEZEALET, X 0.1 25EMECE 1/10 TR ARWDIZ, #0%x 3EE LED FEMIC
iX03 TEHDEEA:

>>> 1+ .1+ .1 ==.3

False

0.1 ZZHhUE 1/10 1AL B2 e B TERWET, 0.3 dF 3/10 IZ—FAWER DT, round() %
i o TEHRANCHD 21T R o THEKI D D FHA:

>>> round(.1, 1) + round(.1, 1) + round(.1, 1) == round(.3, 1)

False

BEDIEMHEEIC R D EWEICE 5 TWB 2iEWA, round() B EH - CEHEZOHEZ D 3 2 ¥ T, RIEHE
RRODICMHMDEL IS TE 2 X512 2ELH Y 5

>>> round(.1 + .1 + .1, 10) == round(.3, 10)

True

Binary floating-point arithmetic holds many surprises like this. The problem with ”0.1” is explained in
precise detail below, in the "Representation Error” section. See The Perils of Floating Point for a more

complete account of other common surprises.

FMHNC WS &, "AGRBERAZDD FRAT, TID, FEH/IMABOZ L ZBEICER LRV TEEI V!
Python @ float BH{EICE T 5 T J —IXFE/ MR- F D 2 70523202 dDTHD, FLAXD<
Y ETE—oDHEED-DEA 2¥*53 7D 1 TT, ZOEREKEILAYDEETHESULED DD TIT N, FHF)
NERTEENE 10 #EOHE TR, FEVNUE OB Z #7127 &, FileBADREDOHE LTS 2D
WEEDTBOTLIEE W,

BER T —ADPMFET 35—/ T, TEROFH/NNUGREEORA T, BICRENRHEROMELZ LR 10 EOHTE
WD TERTZDR 5, RAEKNITHIRHE D OFREZ/[E I LIWTRBITL x5, VT str() THA T,
= Dl 7l % U=y U, formatstrings 125 % str.format() XV v FD7 x—~<v MEEESRL TL
72E W,

EREZ 10 EEERBBBEY 2 2 k5 BIEEITIE, decimal BV a2 — A ZFHLTATLEIWV, TOEIV 22—
NEEFH T TV — a UVREREOHENIRDSNE Y P U r—a 2@ L. 10 EROFEREELTW
\i‘j—o
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AMOIEMERFT R LT, fractions Y a2 — A HMBUCEOCHAEZEELTVET (1/3 DL 55 8%
IEREICRT Z N TEET),

If you are a heavy user of floating point operations you should take a look at the NumPy package and
many other packages for mathematical and statistical operations supplied by the SciPy project. See <https:
//scipy.org>.

Python & &YIC float D IEMERMER D ERL 7 75 —RACHET 27200V — 1 2HRMEL TVET, float.
as_integer_ratio() XYV v FNiX float DfEZ AL LTREL £

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

Z DI DT, JTOEEFERIIEICT 2B TEZT:

>>> x == 3537115888337719 / 1125899906842624

True

float.hex() XYV v FiX float DfE% 16 EHTRHALEIT, ZOHED IV a2 —XR—0HFH->TWB I EMEREE
RETEFT:

>>> x.hex()
'0x1.921£9£01b866ep+1"

Z DIEHE: 16 HERFRIIEZ D L D float (HZ IEMEICEITLT 272015 e BN TEFET:

>>> x == float.fromhex('0x1.921f9f01b866ep+1")

True

D16 ERRIUIEHER DT, % (F7v M7+ —LICHKFET) N—=Y a Y DHEIR S Python TS D H
DL7ZD, OZDT7 4 =<y beHR—1FLAEE (Java 2 CI9 2Y) LIEMEICR OO T2DIHHT S
EDRTEET,

DR 7Y —L e LT, FEHBICBII2EEOr R 2EML TN nath. fsum() DD H £, ZDHE
BUIMEZAFHECE LIAARRD S, ? Kb 2B LET, JHUTk D, BAEIRKRNLEFHMEICHKER S
Z5FTCEEINZLA R, ERIWEBINT T

>>> sum([0.1] * 10) == 1.0
False
>>> math.fsum([0.1] * 10) == 1.0

True
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15.1 RI[WIT>—

COETIE, 70.17 DRNTOVTEHMICHHL, ZOLS 27— L TED XS I T UIEMR I 2B DT
TAZ0%ERLET. 22T 2 EERBOFEHNMURBIZOWTORERNLA#AH2 b0 LTz iED
£75,

KL F — (Representation error) F. WL DHhD (EFRTIXFL AL D) 10 ED/NEAH 2 #EHE (FEL 2) D78
ELTRHATERVE VWS HEIHRLTOVET, Z0UE Python (» %Wk Perl, C, C++, Java, Fortran. 8
F 0 ZoMhZ ) BHIRHED OIEMER 10 EE LR TERVWEELRMETT,

BEZIRBDTL&IN? 1/10 13 2 EED/ NI THMEICRIT 22 e TEEHA, FH (2000411 H) @
VIR FEAETRT IEEE-754 #E/MIGREREZHH L TED, B AYITRTDOT 7y P74 —ATE
Python OF#)/NMEs%Z IEEE-754 12351F % 7 5K (double precision)” XS £F, 754 @ double 121X
53 By N ORBEEFROBM AL DT, FHEBICANRITES > 35 L. AIRERERD 0.1 & IEVEDO S EICE
L, J/2MN opRIc L5 e8I LEd, J3b x5 53 vy FOEOEITT

1/ 10 ~=J / (2%xN)

EHEEET

J ~= 2xxN / 10

ERDET, JIEHEIC 53 By POREERF o TWS (>= 2%x52 7208 < 2%x53 ) T ZEWHT L, N 2 LT
Bl 72 Bl 56 1<k b 5

>>> 2*%*52 <= 2xx56 // 10 < 2**53

True

ITRbLE, 56T 2bxr5L 53y POKEDEEIRD N OME—DETT, J OED X 2HIZZ D% AL
H7bDTY:

>>> q, r = divmod(2**56, 10)
>>> r
6

FIRD 10 DF Y EmO T, REROELIYID EIFThDHb DIz b $9,

>>> g+l
7205759403792794

o T, 754 EHEEICBIT 2 1/10 DHD 2 2 B DEU:

7205759403792794 / 2 ** 56

nTeattE 2 THo eSS LET:
15.1. REIS5— 131
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3602879701896397 / 2 ** 55

AT b FTHID LIFOT, COMIFEBICE 1/10 2D A LAV BICEHLTLEES W, LYV ETE
L5aid, B2 1/10 D dbFhIS D EF, EH5ICLS BER 1/10 TEH D $HA |

SFED, AHEME 1/10 2 "HET 5”7 ZLIZIRLTHD FHA, FITEEIHEBRTE 20, ERLD & 5 RHE
TETH Y, 754 DERBEFE/ NMURETHEON S B o &b JWVIELUILITICR D $5:

>>> 0.1 * 2 *x b5
3602879701896397.0

ORI 10%*55 ZHNFAUT, 55 MO THERDEZ R 2 Z e TE £ T

>>> 3602879701896397 * 10 *x 55 // 2 ** 55
1000000000000000055511151231257827021181583404541015625

CAUK M EIIE LT 2 IEREARBUIEAS, 10 #EEUE 0.1000000000000000055511151231257827021181583404541015625
WIEEFLWVWE WS 22 TT, ZLDFE (HW A=Y a > Python 2&T) Tl 2% 10 EEZRRT 3
DTREL . MR EWT 17 fmchd k3

>>> format(0.1, '.17f")
'0.10000000000000001 "

fractions EY 2 —/L ¥ decimal EV 2a— A2 {FS5r 2N OHERLHHEICITZA T

>>> from decimal import Decimal

>>> from fractions import Fraction

>>> Fraction.from_float(0.1)
Fraction(3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float(0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float(0.1), '.17')
'0.10000000000000001"
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SIXTEEN

(BE:

16.1 XfZFEE—F
16.1.1 T5—0IE

I —DPHETIE, AVRTVRFILT—RAvE—Y L AKX Y7 bL—2R (stack trace) ZH L E 3, XI5
E—FIRWVWREEREF A VX TFVRE—RTu YT MRV ET, A7 VT 2T 7 AL EITLTVS L X
B A VRTYREAX Yy 7 P L —RE2H N LK OO TRAT—XRATHRTLET, (try XD except
T XN ZFAMNE, T2 TV T —REHDEEA, ) W DDDZ T —FFIZHEGHTHD, F¥no
MTRAT—RRA2570 7700 TZGIZRILET, PIRIEA & TV XNEOFERD 2D X EV
BORYTIEEDET, TR ovbE—VR3LTEELS —HNICEESATNET; ZUSH LT, @BFIERETLR
maeHHNINZNEIEELNICEZAEIhE T,

D IAASF (interrupt character, #ifild Control-C 2 Delete) Z—RE/IE =X F ML TXA
TEHe. ANMHPROBEEIRT—RTuYy T PR FF, ' axy FOEITHICEI DAL FE R4 T 5L
KeyboardInterrupt FIAAMEHENFE T, ZOHIINE try XTUHETE F 7,

16.1.2 =247aT4E7% Python X7 U 7+

BSD E® Unix ¥ X257 A TIE, Python 227V FMIT 2R 27U F D &S ICHEHEFITAREIITEXS, Zh
211512, LA RofT

#!/usr/bin/env python3.5

(ZZTRERAYETYEZPL—FDPATH LIZHZRELTVET) 2R 27V S ORHEICEE, A7V ST 7
AMZFITAREE— FZRELE T, #! 37 7 A VORAID 2 LFTRIFNIRD FEA, I P T7x—241
X oTlE. ZORMIDITEET 287X FH Windows JEX ('\r\n') TI372 <. Unix X ("\n') TRIF UL
BOBNZEDRDHDET, "Ny TaFIRY FF, T48DE '#' &, Python TlEaxr +z2HFXmd sk
DIZFEHLNTVE Z L ICHERLTL XN,

*1 GNU Readline v 7 —JICHE T 2 BEOBNTH TN 0D H £T,
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chmod <Y FEMZIZ, A7V T MNIETE— FREITHREEZ 2 TEZ T,

$ chmod +x myscript.py

Windows Tid, 7 ETE—F” DX RREH D XA, Python DA V2 +—F —ZHBWIC .py 774V
% python.exe IZBIEffI} 2 DT, Python 77 ANEXTANI V7T ZNEAZ ) S LTEITLE
3, .pyw fE5RF S (FRUE: pythonw.exe 1) BEM T S, HHEa VY —A v 4 Y FYZMH L TEITLE T,

16.1.3 XWEE— FHOREHFRTI 71

Python ZXfFEANCHES & ZZldk, 4 VX7V XADEHT 2 EICHETI NS0 DEERNLRa~ Y KBH 3 & f#
Mz e HYET, ZHA%ELT5121%. PYTHONSTARTUP & FRINBERIBER E. £ > & 7V X BRI ET
ENZARY FBA0TT7 7 ANKBICHRELE T, ZOMAREIE Unix > =L D .profile IZBlTWE T,

D7 7 ANMINFEE Y Y a v D ERTHAHINE T, Python 3a~>Y FERZ Y FrpoiAHLTWS
L ER, /dev/tty pia~v Y FOASTLE LTHRIIIEE STV S (ZDHEaNEERE Yy & a o X 5 ICEfE
LET) BDIFTREVWHEEZEIOT7 7 A VdEGmAHSNEEA, 7 7 A VDA~ Y Fid, M a~ > F35E
1TENBHAFIZEB A CAMZERANTEITEINE T, 200, 774 VATERINTWVWSZD import Xz 4
TV MI EDOFFENE LYy a YNTHES Ze B TEFET, £72. TDT7 7 A LAT sys.psl X sys.ps2
EEELT, 7oy 2EETLIEdTEET,

BLEAEDT 4 L7 PUDLEMTAR= 7y T 7 7 A NEGRAHLIZVDORL, Z7B—NLDAR—FT v
77 7 A VDHIZ if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read()) D &5
BIVT T LEELIENTEET, AVVT M TREX -7 v 77 7 AN BEO0DRS, LTFDLSICTL
TARZ Y 7 MR TIHRICET 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 (&2 —% —2% Python 2 # A&X <A X5 57HD2DD7 v, sitecustomize ¥ usercustomize %
RELTVET, 2D LS CEEL TWA22H 5121, F3IEL—H —O site-packages 74127 bV D
Bt Ao 208N H D £3, Python ZEEB L TROI— FE2ETLTLZEW:

>>> import site
>>> site.getusersitepackages()

'/home/user/.local/lib/python3.5/site-packages'

134 % 16 = 8%
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usercustomize.py ZZ DT 4 L7 FUIERL T, 22 TRN VI ZIRTELIENTEES, ZO7 7
AVTHENA Y R= T EEINCT S -s 7> a VEMEORVIED, £TD Python OEBIRHICETINE T,

sitecustomize TV a2 — AR LCIIWKEEL T I, RN a2 — X —DEHEZICL-> T, Zua—n
LD site-packages T 4 L7 b VIT/ER X 41, usercustomize L DIZA VR — b EINFT, FFEMIE site £
Va—DRFaXY bESRLTITEIW,

filE

16.1. MEEE—F 135






137

T8

>> A VRITT4TIINMIBIET 74N D Python 70> F T, A VXTVRTAVRTI I T4
ZWFETENEa—-FHIC A HTEEX S,

RDHDDVEZHNFT:

o AVERIITATVINZBVWT, ATV IENTza—FTay 7, MET2EHADRXY]D XFOMM
ChfgIN. A4Ean, HFEN. =F=:S A/ oA, 731 -2 -z, a— RE2ANT3BICERREh
577 %)L @ Python v > 7 MTT,

o HHAAALDER Ellipsis

2to3 Python 2.x ®a— F% Python 3.x Da— FIZE#T 2V — )L TF, Y —Ra— RZEH L TZDEHIAR
Z M (traverse) 372 Z & THHAITE 5, RO 2L £7,

2t03 IFHEZ 4 77V D 1ib2to3 & LTHHTEL Y, HKDY -2 LTHR 2 Z2 Y 7 7 Tools/
scripts/2to3 & L TR N TV E T, 2to3-reference ZBML T E W,

abstract base class (IRELES 7 R) MREIE T T R duck-lyping EHTET % b DT, hasattr() KX DI
DT 7=y 7 TEMEHFTH o7 D WIPIZERS (B Z1F magic methods DHE) HEICA VX —T = —
ARERTIHEZRMBELE T, ABC 3R (virtual) ¥ 77 7R 2EALE T, ZHUIBZ 7 A05
WAL FEVEAD, ZNTD isinstance() X issubclass() ARSI N ET; abc EV 2 — LD ¥ a
XY P EBRLUTLEZE W, Python 12id, £ DiflAIAA ABC RSN TVWE T, £ DHRII,
(collections.abc EY 2 —/LT) 7— X Hi&, (numbers £ 2 —LTC) #, (io EY 22— T) AV —
2, (importlib.abc EY 2 —T) 4 Y R—=1+ 774 Y Z/RIB =X —T7F, abc EYV 2 —LZHHLT
MH® ABC Z{ELTE %7,

annotation (7 ./ 7—aYv) B 77 A@EMH. BBOD T X — 2R D EICBEGRT 2 7T, BElicED
type hint £ LTHEDONTVWET,

Q—ANVEBDOT ) T—a VIFFETRICIE 7 7 X TEERAD. Zu—rOLZH] 77 A& M. B
7/ T=YavidEnrhEeY a2, 75 R, D __annotations__ FHEMICRREATVE T,

BEBEDFIADS B % variable annotation, function annotation, PEP 484, PEP 526 &ML T Z&X W,


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
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argument (E5|E) BIBR MO TEIC, B (F203 XV Y R) KEITHETT, ESlBuid 2@Es D £35:

o F—TU—F3IH: BBETOH L OB BORNIEAF 23O Wb D (fl: name=) %2, ** ITHLlT 7= EE
EoHoEr LTEINZF1BL FlZIRX. RD complex() DMUH LTI, 3 & 5 23F%F—7— F5|#
T3

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o IESIE: ¥—7— FoELANDGIR, MESIRUIGIEY R P DEFICE S M TE, £ * 1THilT
7o iterable DERE LTET ZEMNTEET, HIRIE. ROBITIE 3 & 5 3T HMES TS

complex (3, 5)
complex(*(3, 5))

FEIBUIIBBDOEKIC BN THEIM EOor —AAZBICE D S Tonkd, DY T2IT 5 HANTOWTIE
calls ZBML T EE WV, YU Ry ZRARBWTHEGIBEZERTDOZHo0 R 2[5 2 e BHRE T,
il 7 fEIE e — AV ZERBICEHID FTohE T,

R51% . FAQ @ F5IBERGIBOENIMTI2? . PEP 362 22 L T T W,

asynchronous context manager (FERIFAZ > 7 F A b~ —Y %) __aenter__() & __aexit__() XY v F#%
EFKT S Z LT async with XNORBELZEH T 247222 T3, PEP 492 TEAZINE LT

asynchronous generator (JEFHAY = L — &) asynchronous generator iterator %R TR T T, async def
TERINTZaL—F VEABIZHMTOWE TH, yield REFRORTELRD £3, yield X async for
N—TTHEHTE2EDOU S EAERT 2 DIFHINE T,

HEIIEFEAY = 2L — ZBBERLE T2, RISk ->TE RS XL —21TL—& 238556
BHD EY, BHSNLEERPHAL P TRWEGE, PR DI e 2 BiE2EHL £ 5,

FEFHAY = 2 L — XBAEITIE, async for XX async with X772 TR avait Rb DL DD
3

asynchronous generator iterator (JEFIAS = L — & 4 7L — &) asynchronous generator B THEK XN %
F 7Pl MTT,

ZAUE, __anext__ () XYV v FEMoTHUYH X7z =2 awaitable A 72 = 7 b %ZiRT asynchronous
iterator T3, Z D awaitable & 72 =27 ME, XD yield NE TOIFFIAY = 2 L — X B DAL L
TLET,

yield iT< 272N, ZOMETORTRE (7 — A VAL REINED try ) W —FEib 2 %

T, __anext_ () TRINZMD awaitable iI2 & > T RIS T RL—X A TFL—4 BERICHBIA
e &, Pl LERERIG L £9, PEP 492 8X U PEP 525 22 L T 3w,

asynchronous iterable (JEFEI A 7 Z 7)) async for XOFTHEHTES2 A7 =27 T3, BHHOD
__aiter__ (O AY v FEd 5 asynchronous iterator 2RI BRIFIERD FH A, PEP 492 TEHA X

138 18 A & FB5E
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NEx L7z

asynchronous iterator (JEMEMH A 7L — &) __aiter__() & __anext__ () XY v FEFERELATY
=27 b T9, __anext__ & awaitable 7 7Y =7 PRI RFNIEXR Y £H A, async for &
StopAsyncIteration fISV 2k 3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v KAHRT awaitable
ZRRLE T, PEP 492 TEHAIIE L7,

attribute  (JB1E) A 7Y =7 McBEMIT SN, Fy PRERC X -> THRBITEREINZETT, flRE 47
Pzl b o DEN a EFo TR E, FORERMIE 0.a THRINZF T,

awaitable (f#H&FIRE) await R CTHAT 2 e R Z A TS =27 b TT, coroutine 2> __await__() XV v
RWH2A47Y =27 bTT, PEP 492 2SR L TLE&X W,

BDFL &ARIE = EME#E (Benevolent Dictator For Life) OBS T, Python OfE#E. Guido van Rossum @
Z&T9,

binary file (N4 5V 7 7 A) bytes-like ZTZ TV b DiARAABIUVEZRALNTES TJ7MILATox
Tk TS, XM FVTZ7A0DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 A 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO ¥ gzip.GzipFile. DA YA XV ATY,

Str A7V 2V FPOMAHBENTEL 7 7 ANATT =27 MIZOWTIR, text file BZRLTLZE W,

bytes-like object bufferobjects Z %R — b+ LTWT, C FFEDEKT Hfi L7z contiguous Ny 7 7 — g {Hn]
AElR A 7Y = 7 b, bytes, bytearray, array.array ®. %< O—fH72 memoryview # 7Y = 7 b3
ZAUTH 2D T, bytes-like A 7Y =7 NI T—XEHE, N FVU T 7 AAANDRIE, VT vy FERIEH
L7z ZR Y, XA FVTF—REBERTZVAWARIBECHHAT2 Z e 3 TEE T,

BODPDBRIETEINAF VTR E2EEHTZRENDDE T, ZORMEORF 2 X2 FTIEEL " HAFE
A[REZZ bytes-like 7 7= 7 M IKEK”RLTWET, ZHEAREKRANY 77 —F 7Y =7 M, bytearray
¢ bytearray @ memoryview REDVEFENE T, T/, HMORODLDIMETIIAELRA T =27 PO
AFVTF—& (" HAHLEHOD bytes-like A 7227 +7) ZRELET, £HICIE bytes & bytes D
memoryview X 7Y = 7 M EENE T,

bytecode (N4 b2 —F) Python @Y —Z 23— K&, Python 7125 4 ® CPython £ ¥ & 71 X DNFEREKH
THENA Fa—FAaryRfLEnEd, N ba—Fa& .pyc 774 MZF vy adh, AL7 7
ANP_FEHICETEINZ L ZREDEHRICRDET (V=R =F2o6NS ba— R NOHEDa >4
MIEEEINET), 20 " HRIEFE (intermediate language)” 1. %% D NA + a— RIxHin 3 2 $EMEE
ZFEITTL RETDY TEFETLIEVWAET, HERITELE LT, NA Fa— FNE#RZ 2% Python R~
UBITEWES 32 Z 2%, Python VY —RBTHRETH 3 Z 23 AFshTuEHA,

N ra—Foma—Eid dis EVa— 1 ZHHET,
callback (=N 7)) RERD D ZRERTHEITES NS 72DI5 8 LTHEI N 2B

class (ZIR) 2—HF—EFA Tz b 2FHT 272007 L — T, V7R ERIEE. 207 IR
DA VARV ALOBERETEZAY vy FOERREEZAET,

139
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class variable (27 7 AZEH) 7 7 A LITERSIN, ZFALNLT (DFED, VJFRADA VARV A ETIERL
W) EHEINDZZEZHNE LTWEEKTT,

coercion (EU&EH]) MU D 2 518z S HEORTIITON S, H2HDA ¥ 2R ZADHDEIANDEEERDE
T3, HlZIE. int(3.15) FIFEV/NBURBUE B 3 WAL £ 5, Lo L 3+4.5 Tl &518035H
Hp b (—o 3B, — o FEMNIUSE) . B Z 3 21CH URICE#T 2 21 UL TypeError fil4tn3
BFongd, MlfHs o/, TRTOGIIE. 728 AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥ W5 k512, Fur o< =R UCAICIEFL L 2 Uil wid £8 A,

complex number (HFEE) L<HOLNTWVEFEHREZMIRL 72H DT, IRTORUIFEH L EHOME LTEE
NFE T, BEEEEEN (-1 OFAR) EHz#HT b 0T, —RIE¥TIE 1 tEFE2rh. T¥TIE j
LEINET, Python 3ZEBLBUTHAAATHIGL, BEDKILEZM > TWET, BEHIIREIZ j &0
UTEEXFI, HlAE 3+1j) TF, math €Y 2 — VOEBHIREZF AT 21213, cmath Z{HWF 3, HHE
HKOMEHED 2D BELBFEOKRET S, HEEZECRITIUE, IZSEEVZBELTLE>TLWT
L&,

context manager (27T FA IR —TV¥) __enter__() & __exit__() XV v FEREHRTSZIL T with X
NOREEZEMT 247922 FTF, PEP 343 2SR LT ZE W0,

context variable (27 F A MEE) a V7 F X MKFL TERIEZFOEL, ZhE. D2ZEBOEDE A
DFFAL Yy FTRZEDBFIZAL Yy FR—HLZAFL—IIZEUTVET, LALIYTFRAMEHTE, 1
DDFITAL Y FIZWLOh0ay 7 XA A5 HE, a7 XX MERDOFE LRI 72 IEFR £ 2 2
DEHDBI T, contextvars ZZML TL X W,

contiguous  (BE#Z. i) Nv 7 7 HIEIC C-Eft 7213 Fortran &t TH2HEI1T. ZONy 7 7 138K L
TV EARBREET, ¥rXTL Ny 7 713 C @i TH D Fortran @ TT, —XITORLHITIE, £ DERHR
FATREY ETBHET 2 KO CEEIN, FFEXELR2OBEDMA T EF TS E T, ZXILD
C-H RS T, XEV 7 FLRAIHCERZK 2 B3 RBEOBA T D RINCLD % DI L, Fortran
HAE L ELA TR DIR A FHBRANCH E 5,

coroutine (IN—F V) AN—FLEFHTL—F L DID ~RNZIEXTT, 71 —F @3 RD ST
HHAD. HloRd s MmO HE T, aL—F LIIZ L DRRABRMIELH A S, 15, BT 52
EMTEFT, aL—F VIF async def X THEETZET, PEP 492 2ZHL TS,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 P RIRTETY, 2 —F VBIEIE async def X
THEIEXN, await. async for. BX U async with F—V—FEEOZ MK ET, Zh bk PEP
492 THAZINE L7

CPython python.org THEfENTWA, Python 7Rr2'F I ¥V SFBEOEERNLFEETT, "CPython” 2\
HGEIX, Z05E%E% Jython % IronPython & \Wo 72D 5EEE y XBIF 2 XRENE LS ICHHAINE T,

decorator (7L —%) BIORBMUE R TRIRCC, @, owrapper HXX TRIMZ MY LCHEASWE T, FaL—
2 DO— &R 72K FFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEE S VR VAT 2l —TF, XD 2 OOBBERIIEHRMICA TS DT :

140 18 A & FB5E
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def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, DEDHDLDATEA, T7aL—XIZOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

descriptor (FARAZVUTR) XYV v F __get__(), __set__Q, H5WVIIE __delete__() ZERZLTVELF T
I ITT, BB FRABUENT RV TR TH 2L &, BHEHERICK - T, LTV 2RI BIEHE
UHINET, BHE. get,set,delete D7=DIZ a.b EL L, a DI TAFHFENTA T 27 b b KL
ETH, b BTRAIZVTFRTHUEIZENETNDT A Y FRZRXYy RRREFHEINET, TARAZ Y TXOH
fiilZ. Python 27 BT 2 ETHEYZDET, LWODIE. TRZVFRZZN, Bl XYy R, 7
ORT 4, ZIAXY v R, BHXY v R, ZLTRA=NZ 7 RADBE Vo722 OREEDORBE 05
T3,

FRAZYTFEDRXY v FIZBE L TOEMIZ. descriptors % Descriptor How To Guide ZZ /B L TL 72
éL\O

dictionary (#¥F) EE D X — 2 EINENT 28 EBY T3, __hash__ () XYV v F¥ __eq__ () XY v FEHE
LLEREDA T =227 b 2F—IZTEET, Perl TlE Ny 22 (hash) EFEHINRTVWE T,

dictionary comprehension (FF#HNEIRAD) iterable NORTH 2 WIE—FOBERZME L T, ZOMEI LR S
HETPRT a7 MrEZH T, results = {n: n ** 2 for n in range(10)} £ $ 5, ¥—n
P n % 2 I 2EEEZLER L 3, comprehensions S L TL 2 & W,

dictionary view (##&E 2—) dict.keys(). dict.values(). dict.items() AR FTATY = b TF, #EH
DHHDEN AL 2 — 2R LT, Thbb, HENPLEINLZ L a—RBENZ ML X5, #FEH
Lo —Z5RHANCTE 2R Y A MITT 5121 list (dictview) ZHHAL T & W, dict-views ZSH LT
{7ZEW,

docstring 77 R, B, TV 2 - VORAIIOANTHEIXFHNV T INTT, ZDAA — b DETRIIIIEHR X
NETH, ar L Lo TRAlEh, 202772, BB €Y 2—1D __doc__ B LTIRIFE N
FT, AV IRARI T a v TES GRE: B LTHBRTZ3) OT, A 79227 D RKFa X%
FH HER R GATTE,

duck-typing H2A TV 27 I DIELWVA VR —T 2 —2A%EFFS>TVEPERET DA T =27 FORER
BRWTRTTIVITRZANLTT, bbic, BiicA 7Y =27 DX Y v RREEDFEZN D bz
DLET, (ZPEADESIKEZT, 7ADESREITIE ZRETLLTHS,)) A VY R—Tz—A%
BEIDHEMTZIL T, EFRLSFTHA vEha—RiE RVE—7 4 v 7 RRELFF L TERRER A EX
BET, Xy 7 XA I type() % isinstance () ICKBHIEZ BT E T, (I272L. Xv x4V
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7% HWREEITA THETHIedTEXT, ) 2ofb b, HMAIKIC hasattr ) HIES FAFP 71
7oV RMALET,

EAFP TEBA[%2 2 2 X DEFL %3S DA S (easier to ask for forgiveness than permission, ~—7 4 —Dik
HI)) OBETT, Zd Python TIAKHbONTWEa—FT 1 Y FRAXANTIE, @EFENRF —EED
FIET2DDEMREL. ZDIED R TOWGE N ZHRL T, COMBTERSETISa—T 4
YT ARANMITIE, try XB XU except XD K SADZDHRHTT, ZD77=v 273 CDLS
REBETILIMHOITNVS LBYL 2AX A LB S DT,

expression (R) I DOHEEFMEND. —F & % D DML (a piece of syntax) T3, FWiZ 5, L3V
7 7b, 4l BT 7t A HETPEBEECH LAY, EHERTROBEROBAERTT, o2 D

FEYEW, Python TWXEBOE2TOMBERNA L VWIDITIEHD FHA, while DX SZ, AL
BERARW X $HDFET, KA TRERIXTE,

Aoy

extension module (#LIREY 2—) C % C++ TEPNZEY 2 —/L T, Python ® C API ZF|H L T Python
aryPa—F—a—-rFeeheh LI,

f-string  'f£' X 'F' AL VIXFINY 7 I UL Ofstring” 2 FEER, 2T T a—~< v FEALTFINY
77V OFEMEEOZFRT T, PEP 498 S L T L3,

file object (77 ANF TP =227 ) FRIDY Y —ZAAD T 7 4 LIEA] API (read() % write() XV v F%iF§
DHD) ZRALTWE AT 27 b TF, 77A4N0F 7027 MiE, fERENLFBRIZE T, EED
TAARZEDT 7 AN, ZOMDRA TDOR L —=IRBETNA R (FlZIX, BHEAHT, 4 XEY
Ny T2 Ty b AT F)ANDT IV RARBNTEE T, 77 AVA TV 22 NI file-like objects
X streams ¥ SFHINFE T,

T7ANF TV 27 MTWEEBICQWE 3 BEDDET: EDO NAFU—=T 70, NvT77&0 N1F
=774, ZLTTFALT 7ML TFo A VX =724 RAF i0o EY 2 — IV TERINTVET,
T 7 ANTTY 27 N RAEBIEHEN TR STTRIE open() B EfES Z 2T,

file-like object file object & FFE T,
finder (774 X)) A YER=PENTVWBEI 2 =D loader DFERZRITTE2A T =27 M T,

Python 3.3 T 2 MED 7 » 4 X235 D £7, sys.meta_path THEHAENS meta path finder
¥. sys.path_hooks T XN 3 path entry finder T3,

Iz OWTIZ PEP 302, PEP 420 BX U PEP 451 2B LT X\,

floor division (V1D & TERE) —FEWERBICYI D T A EEMRE, YIDBTREEE X // T3, FHlzE,
11 // 422z b, 2R i FMCEFE/ NI BOEDRRETIE 2.75 2V iR-oTE¥3, (-11) // 4
d -2.75 Z INEWAIC Ao 2 (R ADRERARANDOIDZITI) OT -3 142 I LIFERELTLEE
W, PEP 238 ZZR LT & W,

function (BI%) PR LANCEZ RS —HOX D Z & TY, BEICIZ 0 Lo E5|8 2T Z e HkRE T,
FEEDEITRHI T Bz RS2 2 e ik E 5, R51E. AV v F. function ZBL T X,
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function annotation (B(7 /77— a¥) BRD 5 X —=Z IR DED annotation TF,

B 77— arid, BEEEEYF okdicfibiEd: FlZiX, ZoBKE 2 50 int MD51%
ZHS EHIfFS N, 7 int BORDEZFO HIFShTVE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—3 a v OXER function O TR INATVWE T,
HERED AN D B variable annotation ¥ PEP 484 2ZMEL TL Z X\,

_ 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
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 (HR—YaL 7> ay) ZHLREEDLDISZ Z 2 DRV EY ZFRT 2 TF, Python
SHA T e, FERSEEMRE LS T 2ERAIN—YaL 7 X e ffioThHR—YaL r v a VET
WET, IN=YaL 7 XiF gc BV a—&ffio THIETEET,

generator (¥ = L — &) generator iterator 2R FBIT Y, BHOBEBUILITWE A, yield XeHFo R
TERDET, yield Rid. for V—FTHHATEALD ., next() BILTHEZ 1 DT OWMH P LD TE 3,
EDM R ZERT 2 DIEHINET,

HEEY = AL —XBBEHELETHA, RICE-oTE DxRL—RATL—F 28T5E01HD 17,
B S NZERSH S 2 TirwgE, B Lo E 2B iz H L £5,

generator iterator (¥ z AL —& A T L —X&) generator BEITHERENE A TS =7 FTE,

yield D7 NTJRHFTEITIREE (RFTARRARLED try X722 &) ZacfEL T, LB Rk &
NET, JxRL—FA4T7L—& Hflchs . L EMNEZIGL T (@ OBBIETOLTR
W L WIRTE D 5 B46 S % D & RIRAYT ),

generator expression (¥ =z #L—&N) 4 7L —XZ2BITXTY, HHOZ, V—TEREZERT S for fi
#HP, Z LU THBATRER if HiAODOWTWwa X5 ICRAE S, 25 LT3, SMilo Bz
JTEZERL 9

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285
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generic function (¥ =%V v Z7BI#) 228U LRI C1#EZ 5 2 BBE D oM S L 2 BET 3, PP L
FHCE DEEZ WD RIET 4 ANy F 7 ATV XLCEDRESNET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T Z&X 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.
GIL  global interpreter lock B L TL IZ&EW,

global interpreter lock (Z'B— LA Y X T Y ZB v 7)) CPython 4 ¥ X7V ZPFIHA LTV, —EIZ Python
DNAED=F 2ETFTE2ALy FIF—2R3TH2 2R3 2EMHATT, Zhickd (dict
R DEBEBMAAAMEED) ATV 27 FETFADEKRET 7€ 2 L TREERIICZ 21T 5 DT,
CPython OFEENS TR DET, A VXSV AR Evy 7 $T5Z2 T, wAF T Ry
HET ZMHINLD TR+ 5| EHRIT, 4 V&2 T XREMRIIILF ALy FMETE2 X512k D £73,

7272 Uy BEHED 2 0SB D WK DO DIERE Y 2 — Uik, By & 25t BR C 0RO E VI % 3
%X X2 GIL 2R T 2 X5 ICRGET SN TWE T, %7, I/0 Lz 3 2556 GIL 3EICHREh T,

MR HHASAVF ALy ME” Led 27V & (2R 27— 2zl vkETr v 75 2) H6
REINF LD, —BilRS I Tety P DBEDNRT 4+ —< Y ADPEP oD THRINLERATL
Joo TONRT =3V ADOMBEERHRL LS T2, EENIDEMCRVRTFIX FBEMT 2 E 2
LRTVET,

hash-based pyc (/N > 2= pyc 7 7 A V) IESHEEHHIT 27012, BT 2 Y =R 7 7 4 VO RMEERH
REZI TR Ny Y2 fBE2HHT 24 ba—FDF ¥y v > a7 74 LT,

hashable (/v ¥ 2 A[RE) Nw 2 adgE kA 7Y =7 beid, EHFHBTZEDO RNy Y2z HD
(_hash__ ) AVv FABE), o+ 7V =2 b LHEBATES (_eq O AV v FARE) +7
Pz M T, AR Y > 20[REA TV 2 7 PRBTHE Uy & 2 BE2FRFORELRD D £5,

Ny Y aFRERATY 2 7 P AHEDF —READA VA LTHZ T, HEPESD T — XN
Ty ¥ 2 fliZ2 o TVWEHETT,

Python @4 I 2 =X TNV RBEAAAFT T =27 ME FE ANy Y aR[RETT, (VA MPHED X
572) T a—=RINIRAYTFENY Y 2 RAJRET T, (X TN frozenset DX H7R) 4 I a—&T)Niga
YTFE BEPNAY T aTRETHLEEDANY Y2 A[RETT, 2P —ERDI FADA VARV AT
HBEIBATI 2 MEF T A R Ty S 2 THETT, ZHEIEET (HEERVT) HERRIIIES
flicd b, Ny ¥ afli id) KHELNET,

IDLE Python OFABIFHERE (Integrated DeveLopment Environment) T3, IDLE (& Python OFE4E) 72 fT
IZFE STV BEARBEEED LT 4 R 4 ¥ X T) R T,

immutable (£ I 2—&7N) FEEDEEF07cA TV 27 M T A2 —RTNBRIATI =7 MIE, B,
XEH, BIXUXTIAREDPDHDET, ZN5DA TV =7 MIMEZEZ ONFR A, HOEZFLEZ RS
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B3, ¥ieia A 7o =7 PR LETNEZRD FH8A, 4 32— F TN EAT7Y =27 ME BED Y
¥ afHPRE L R B IR CTHERKH 2R LR, HEDOXF—HZDHITT,

import path path based finder %3 import 3 2 E€Y 2 —VZ2REKT 251 (£7213 path entry) DY R b, import
H, 2OV R MIEE sys.path 2ORETH, $ TR0 F—YOHBEFHE v r—2 D __path__ B
"o HRET,

importing »%%EY 2 —/L® Python 2— FMF|IDEY 2 —LD Python 2 — FTHX 23 X 5ICT 30U TT,
importer TV 2 — A ERLTHE—-FFT24T7I 7 b, finder & loader DEEBHTHHE24ATI =7 b,

interactive  (Xf&GAY) Python ITIXXEEHIA > X 7Y XA3H D, XPREA 2TV E2OTa T MTANT S
CENBBICEATEINTHERE RS 2B TEE T, python G5 IHELG X FTICETL T LIV, (a¥
Ea—XDXA Y RA=2—7»5 Python DMEEHNA > &2 7V X2 RETE 206 LOLEEA, ) MaElIAf ~
XY RE FILWT AT T2 L TALED, EY 2=y r—YDHZEIHWTAS (help(x) ZHZ
TBWTLEIW) DI IHEF LY — L TT,

interpreted Python (&4 > X 7Y XJEADEFETH D, a4 SEFOMNMIMBELE T, (N1 ba—-Fay
NA DD Z7D12, ZOXRFNIBHKTTD, ) TITOA VXTIV RFiBELIE, V—RAIa—FD7 74l
. ETFETAREFRICL ThrSETIE 2L Vo BER LIS, BERFITTEL I REKRLET, 1
27 XBAOEFHETERE., a2 4 FJBRADEF/BLDBHFE TNy 7OV A 7 V3R NbOD, Trs
7 L DFEITF—MRITENT T, WEER BTSN,

interpreter shutdown Python £ X =7V X =¥ v v PRV REFEINLFIZ, TP 2 -1 ITRTDY
VT 4 IIVERNEREE L R YD, TNTOMRLZY Y — R ZEEMCERT 5, Bl 7 2 —XCAD &
o 07 x—RF AN=JAL IR 2EBENTHLET, CARED -V —ERDTA 77 X —
% weakref I— LNy IPELHEINE DD ET, vy v PRV YT 2 —AHFICHE[TFTENEa—F
. FNPKET DV Y —ADRTTIEELRWV (XL H20IXF7 4 75V —FEY 2 —/L% warning HfE
TF) 7=DIThRA 2 BISNCER L £ T,

AVER—FYERT vy bR YT EREHIZ  main_ BTV a2 —AREFTEINTVWSEZAZY FFDHE
TP T L2 T,

iterable (RIERATREA 70 =7 b)) BEE—EIC 1 DFTOREE A7V 27 FTF, KIEAHEA 7Y 227 FDfilic
IF. (list, str, tuple W2 72) 2TOY—r Y AWML, dict ® F7AINFA Tk twvo®ko
MOIES = Y RB B B0 Sequence BEmZEE L7z __iter__ () XYV v Fh __getitem__() X
Yy REFOEEDI FADA VARV ANEENET,

RAGRTREA 7P = 7 M for —THNRZOMEL D> =7 Y2 ((RiE: 22 TOY—r YR, =7
YARTRIR L D WS FR) BB L 2 2K (zipO, map(), ...) THATE X3, KIEMRE
727 b EMBAHBEE iter O DI LTETE, ATV 27 PIHT 24T L —XZRLET,
DA T L —RF—HDEZ 5 FHETEIMEN TS, BEIRIEAGEL 72 =7 b2 BRITE, iterO %
MEATEDATL—RA T 27 e HTTRIET 2MBBEEIDHD ¥ A, for XTI Z DEIEE HEINIZIT
W, R ELOEREER L TL—F2EILTWAEA T L—R2RELET, 17L—% . =7
VATVl —82 BRLTLIIEZ N,
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iterator (A 7L —%&) T—ROMNERBT 24727 FTT, A 7L —KD __next__() XV v F’Z’ﬁﬁéb

UM OIS (%7385 5B next O 1CET) &, FHAOTOERE—oFORLET, 7—XH%K
{iz3t, b HIZ StopIteration fISf XL L EF, ZORKT, A 7L —&F 7P =7 b Gi)i'%f
BY, FhLEE __next__ () RMEMATD Stoplteration ZEHLET, A 7L —XiZ, 2DOA T
L—&XF 727 FEEREZIRT __iter__ () AV vy FEFEELRITNIRSLRVWDT, £ 7L —Xifho
iterable 2T 2IZL AL DFFICHHATEE T, Fo 2D LAFINMIERORIEZITO X5 ka—
FTF, (list D& S57%) avy7+-4 7Y =7 Md, BEZ iter() BBUCA 7Y =27 MITEL D for
N—TNTEES 72, FRBRFEHOA T L —XZERLET, WA TL—XTITB 32k, Hi
DA 7L =2 a Yy THEABADRILA 7L =247V 27 bR T /20, ZDoary7F0 k51
BoTLELETS,

F 7 BRI typeiter 2B D T,

key function (F—BIE) F—B%k. H 2 WVIZIREREE X, ¥V — MRIEFLLR D 72 OfE % IR 3 O°HY U AT iHE

7Yz 7 b (callable) T3, fl 21X, locale.strxfrm() % ¥ —PBIICME XX, v r — L KEFEDOY — O
BEEIZDo oY=+ F—2RLET,

Python ®Z < DY — i3 F—BHEZII WY BROU S ES 7L —TbEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £9,

F—BEERL BTV DD D F5, HIZIE str.lover() XV v FERXF/NCFEXANLZWY —
PEATSF—BE LTS Z e HKET, HBWVIiE, lambda r: (r[0], r[2]) @& 57 lambda
ReOF—BBEELZ B TEE T, £/, operator TY = —/LIX attrgetter(), itemgetter(),
methodcaller() £\95 3 DDF—Ffa v A M7 7 & 2Rt LTVE T, F—FBOED FeHwED
fili% Sorting HOW TO ZZH L TL 72X\,

keyword argument EF|H 2L T EE W,

lambda (5 4 %) DA > 54 VBT, BEHERHENEL SN 1 50 X 2E84FF, 4

LBYL

list

REEBUEE A #0E lambda [parameters]: expression T,

FZ21305EDH (look before you leap) ) OIS TS, ZDa—7 4 Y7 AXALTIE, HIHLPRRE
oA, BRINCHTHESM (pre-condition) HIEZITWE T, FAFP 7 7ua—F L xflINT, if XH
X AFDbNZ DHPRHEINT T,

SILFALy MEESNERE TR, LBYL 770 —F13 7 B27 #fE e 7 R @REOBSREL5 i
ZFTVRIBHDET, HlZE, if key in mapping: return mappinglkey]l ¥ W5 a— Rk, HED
%, DAL v RBERDENC mapping 2»5 key ZW DR ERBMLET, ZORMEEZ. vy 27550
EAFP 7 7ua—F %25 Z L TRRIRTZ X3,

(VA }) Python OFHBAAD =TV Z TF, VAPLWSIHFITTA, V7 VR PTIERL, fio
BETCE O HA (array) EFEEDH DT, HHEADT 7RI O(1) TT,

list comprehension (U A PANERKG) =7 Y AHOLTH L2 WVIE—HOERLNHL T, ZOME»SRZY
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ANEIRT, av7 FRFIETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 35,05 255 ETOMEE 16 #EHR (0x..) LAEXFI»HRZ VR MEERL E
§, if HildA 7> a3 T, if HINRWEA, range(256) DR TOERMIUH N E T,

loader Y a2a—l%Z0— K334+ 7V 227 b, load_module() EWVWISHFIDOAY v REERLTWRITER
DERA, B—X—IF—MANZ finder P HIRENF T, FMlE PEP 302 %, abstract base class 1IZ2W
Tl importlib.abc.Loader ZSMEL T &\,

magic method special method @ < 72 7=FIFEFET T,

mapping (¥ v B YY) FEDOF—FKET ¥ K— b L TWT, Mapping »* MutableMapping D HHEEK >
FATHEINLAY vy RERELTWEaY7F 47222 T, HlRIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter % ¥ T3,

meta path finder sys.meta_path ZMZE L TH SNz finder. meta path finder & path entry finder ¥ Bf%
WXHHFETH, T,

meta path finder 23E2F 2 X Y v FIZDOWTIE importlib.abc.MetaPathFinder #Z B L T /2
SIS

metaclass (XX T R) 7 FADI FATT, 7 I7AERIZ. 7 7R, 77 ADEFHL, HEKZ 7 ADY X b
EEDET, XX I7RE. 206 3 05|18 LTRIIMD., 77 AZEZBEBERAVET, LAY
DATY 27 MEMZEE BRI XX 77 ZAD) 77 4L b OFEREL T FE 3, Python 23550
WEHARLDRARY FRARERTERRTT, IFLACDI—TF =T - T, X X7 7RI BEDRV
BDTY, Ll —HDBHBHETIE, XX 7 RAZHBNTT LAY Mgz LET, e 3BT
IR ADRTERSTD. ALy Re—=IWEEMLED, 77927 POEREBIFLZD., > 70 b
VEFEETLIRY, ZLOBHETHHINE T,

FEANE metaclasses 2SR L TL 72 & W0,

method (XY v F) 77 ARKOFTERSNIHE, 207 7 ADA Y A2 A0 LTHUH SN
B AV Y FBA VAR YZAA T 27 v 2B — 58 E LTRUMD 7 (ZOFE 5B self &
MINET), B & R ZAFEINZAO—T dSHL T E W,

method resolution order (XY v RERIERF) BERFICEIK Y 7 ADHREREMRINZIEEFTT, 2.3 LIED
Python 4 > 2 =7V XMEHT 2713V X LDFMICOWTIE The Python 2.3 Method Resolution
Order ZZRL TLZ&E W,

module (&Y 2—J) Python 22— FOMMHEME LTERHATI 2 P T, Y 2 —MIIEED Python
FT7O 20 M EEOARIEMERD T, BY 2 —ILiE importing DILIRIZ X - T Python IZHAAEN
3,

NYT—2 Z2BRLTLIEZZWY,

module spec EP 2 — k0 —FT3DIHbid A4 Y R— MEHHOERE FOHAZEMTF, importlib.
machinery.ModuleSpec DA Y A X Y X TF,
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MRO  method resolution order ZZIR LT 7FX W,

mutable (R 2—&7) I2—XTNBFTT =27 M, id() ZERAD I REZEETER S, 1S a—
27)) BBIML T E W,

named tuple 7 ZHIfFE X L7 WS HEEIR. ZIAEREKLTWT, 4 U F v 7 AWML BERIIHLUEEZ
foTD77RBTEZIREDOHRLY FRICHEINTVET, 2087 5 A IMMOBEAED R > T3
ZebHHET,

time.localtime() ® os.stat() DERHEZEL WL O DHAAARNILHINE X T TT, HOH
% 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

(EDBID & 512) WL O DHAHFIMT & X TG AABLTRNI R > TWE T, £OMIZH HFITE X S,
WEDZ Z AERT tuple MR L. AHIO7 4 — L FZERL TERTEXT, Z0L5K7 5 RAEF
B THEH Wz D, collections.namedtuple() 7 7 27 b UBIBITIERK L7 D TE £5, BEDOHEZ. FH
TRV AFIT & X TV AABDGRIT E X TN TIMR X Y v REBIMTEE 3,

namespace (FARTZEM) BRI N2 LTS, AREMEHEL LTHRESIAE T, AETEMICEA T
Pz bD (XYY RD) ANTIRBE-7bDRET TR, BFNZRS D, KR d D, £ L THARA
HBDLDOBHD FT, HATEMIEAAIOEREEZC Z 2o TEY 2 — A EEHR—- 55, HlZIXHE
% builtins.open ¢ os.open() FHHTEMTHEHEINTVWE T, T EDEY 2 — 0 REFEE
LTWR2HHRT %2 8T ko THARTZEMEATHM e R EZ SR L £ 9, Hl21X. random.seed()
itertools.islice() &L ¥, ZNFNEY 2—/Jl random X itertools TEEXNTWS Z & HHH
5, TT,

namespace package (HHIZEM Sy 7 =) BT v r—YDar7re LToOARMEENS PEP 420 TER
XNz package T o HRIZERAS Y &= 3B R RAEZFFLRWZ 223 TE, __init__.py 774V
RN T2®, reqular package X ER D 3,

module ZZH L TL ZE W,

nested scope (R A FEINFzRa—7)IMITERIN TV EERESIRT 28ET T, HlZIE. H2BEELH D
EfohTEREIN TV S5E. NHOBEIIMIOBRHhOZ - z2RTE%x S, A XA PSR a—7
377 40 b TREBOSRIZINTE, ZHORARFTERVOTERL T EZ WV, a— VR,
RONHIDOR 2 —FTEREHGAEELE T, RIS, 70— VERZ[ES & 7a— VA2 ofdz
FMAFEEXLET, nonlocal THHIOERICEZADET,

new-style class (MIRZA N7 FR) SGTERTDZ FAK TV 27 MIAELITW 2HKAT DO E VAT 3, LR
@D Python DN—=2 a YT FIRRANDT FRADAD __slots__ . T AV VTSR, __getattribute__()
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VI TARY y B ZLTEIRXY v FEO Python OFi LW, ZERHEREZFIHTE £ Lz,

object (F 7Tz 1) KEE (BIERMH) L ERSNIREEED (XY v F) 202 TOF—K, dLLIE 2T
DFAZAILITA DFRBORK T S 2D ¥,

package (VSv &7 —3) B TEY 2 =L HRFHNIH Ty F =P 2B L OHIKS module D Z & TF, M
Nix, %y 7 —2F __path__ B &> Python £ 72 =2 T,

reqular package € namespace package B L TL 72 &0,

parameter ({R51%1) ZAIMTOFERT BE (2 AV Y E ) OERICBOTHEENZT 2 Z3|8 2EELET, K
FIEIIE S BEH D £

o UBFLEF—T—F: U THIWE F—T—F3 e LTEIT P TEZ5/8EHELET,
2RI ZELLTRD foo R bar DX ST, 77 4 N DREIFOEETT:

def func(foo, bar=None): ...

o MEHH: BICL->TOAGAONLGIMEZHREL X, MEFMOTIEIE BBIERDGIHD Y X
FOHTZENLDERAIL / 2BDB I TERTEE T, BIZIXZREED posonlyl & posonly2 1IHiE
HHESEWCRD 3

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—TU—FRER: ¥F—V-FZEoTOAEZIONZ5HERELE T, ¥—V— NEHOF|HEER
TE35AME. FIZIELITD kw_onlyl = kw_only2 D X 512, BABERDWEIEY A McED=A]
EEMBSIBEZIEHD x DEKTT:

def func(arg, *, kw_onlyl, kw_only2): ...

o TAIERME: (ORFIETEICZ SAMEREOMET A T) EEOEBOMES A E 2 5
NBZZeRIBEELET, 2O LI RRFIEIE. LLTD args D & 5 ITRGIBEDFNC * 2213528 T
ERTEF T

def func(xargs, **kwargs): ...

o AIZERF—T—F: (fOREFIBTEICRI LNLERDOF -V — F5IEIMAT) EEOFEED X —
U— REBEZONZ e EEELE T, 2D XS RME5IEX. EDBID kwargs D & 5125 184
DHNZ ** ZOFZ L TERTEE T,

WEIBEA TS a v eHADGIBOEL L HIFETE, 7> a YOGIBITIET 7 0 MEBIEETZ
\i\j—o

w518 . FAQ @ FE5BEIR5IBDE WA TI 2?7 | inspect.Parameter 7 7 X, function €7 =2
v, PEP 362 2SR L TL1Z& W,
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path entry path based finder 5 import § % €Y 2 —LZET import path £D 1 DDGFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, A HH

7z path entry \2HBEY 2 —NVERDF B HEEH>TVET,

NRALY M) =T 74 YEPEETZ XY v FIZOWTIX importlib.abc.PathEntryFinder %S L
TLEEW,

path entry hook sys.path_hook U X MZ® % callable T, 8E X N7z path entry WCHBEY 2 =Lk BOF

5 17iER > TWBIGEIT path entry finder 218 L %3,

path based finder 77 # L +® meta path finder @ 1 2%, €Y 22—V D import path ZHREL T,

path-like object (path-like 773 =227 }) 77 A VT AT LRRABRLE T, path-like # 7Y = 7 ME, 2%

PEP

KT str A7V 27 bR bytes 7Y =2 b, %713 os.PathLike 7R ba L ZHEEL AT =7 b
DENIPTT, os.PathLike 7B F I VZHR—-—PLTWVWELF TP 7 M os.fspath() ZMESHFT Z
©T str £/l bytes D7 7 A VT AT LRRICELTZ T, os.fsdecode() ¥ os.fsencode() &
ZNZN str HBWVIE bytes ICR2DERIAET 2DIMEZF T, PEP 519 TEAZNE L,

Python Enhancement Proposal, PEP &, Python 23 2 =7 4 i L THBRZREET 2. H2 0k
Python OHFHEEESL Z DMIELIRFIC OV TR T 2REFIXETT, PEP &, REEIC OV T O EAM
FIfAR & 1R 2T 2 HRREDFML (H5R) 2R B RNETT,

PEP 3. #HHSHEDIRRIChD 2, a3 2 =7 412 & 2 HEIREOEM & Python 1272 XN 2 3ZEHAWT DL
EDDDHEEMOEHEL 22 2 2EKLTWE S, PEP OFEZEICIZaI 2 =7 1 NOBEHR =T
S5k, RMEBERZNENTZ2ZLDEHIDHD 5,

PEP 1 22 L TL ZXW,

portion PEP 420 TEFKX N TW 5, namespace package IZJBT 5. HED 7 7 £ VD (zip 7 7 A VITHEHN

EINTVEHE D D) 1 2DT 4 L7 MV HEHE Iz D,

positional argument (iIE5|%) =H3|EH 2SHML TS W,

provisional APl (& API) £ 5 4 75V D)7 HARMERALD HFHERNICPRANA SN DT, ZD L5 %A

VR =T 2 —ANDKEREHEIZ, WETHE L EINTVEIRIIHFI N TOERADL, a7HERE -
TREr ARINIUE, BAIEERREE (A V2 —7 2 —ADHIRETEEN D) MTbOAXET, 20
IO BEHEIZLRLAIITONZDDTIEH D FHA - ZHUX API ZHHAADENCIERE L SR TWi-&E
RERMEPBER L2 Z2ICOAITONET,

BE APLIZoWTH, BTEMEDBWEEIR TRETFER) LARINTWET, BERMHAL5E
THRT AR RS RETT,

Zo7at A&, BEES A TS VEMEr R TV VT —ICEVHEBTAD NS Z L, KR
PREZTCELEF T ONE T, 3l PEP 411 22 LT X W,

provisional package provisional APl SR LT EE W,
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Python 3000 Python 3.x VU =254 D=y 7 *—ALTT, (Python 3 AEWIFRDFE - IEHIES Nz
SETT, ) Py3k” sz ddHh ¥,

Pythonic O FFET—MRIARE X THEDLNIza— F TR, Python OFHC—NR A T4 F DIZhE- 7%
ZHa—KNh, #HlziX. Python O—f&MK A 7 4 A LT for XEFoTA T I ITINLDITRTOHEE
K-> TL—7LET, toZ DFFEIIIZ DAL ND T, Python iIZERTWRWAIRKD DI
BIED Y 2 =% E50b LA X EA:

for i in range(len(food)):
print(food[il)

ZAUTH L. Ehwiz Pythonic 72 AiE:

for piece in food:

print(piece)

qualified name ([Bffi%) €Y 2 —1DFB—NVRA=THh b, ZOEI 12—V TERINLT T A, BB X
Vo RAD, 7 RR” BRT Fy PRI TT, PEP 3155 TERINTVET, by LB
79 ATIE, BHi%EA 727 bOZRIEFRLTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname_ _
'C.D.meth'

BV 2 NADBRTHEDLNDS &, REEHR (fully qualified name) 1ZTXTOF Ny F—I 2 EL 2K
DEy FEFEREL. HlZIE email .mime.text ZEKRL F T

>>> import email.mime.text
>>> email .mime.text._ _name__

'email .mime.text'

reference count (BMA TV 1) 2 ATV =7 MINT 22RO, ZRATV VAR 0ICko & ZDA
727 NIWEINE T, IV MIEFIZ Python @ a— F_ RN EHAD, CPython %
DEBELBERTT, sys BV a—lZ, Fars<x—2EEDOF 7227 hOBRBAY Y N 2H272HD0D
getrefcount () BARZRAL TV T,

regular package m#HIHIAR. __init__.py 77 AVEELT 4 L7 MY & LTD package,

namespace package IR TLITX W,
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_slots__ ZSANTOEET, A YAZVABHOTEEZH O UDERL TBE, 4 VAKXV RAFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TITD, ELLFESXEPLMY v F—
BROT, Wy —X, BIZIEXAEBYDPHEREL 227 TV 75— a Y TA VARV ABKEBIFET 5.
EWVokt TZERE. HOLRVDOMBRZ FTT,

sequence (=7 Y R) BEA VT R K DMBNLRERT 7 A% __getitem__ () FikA Y v FZEU T
FR-—PL. BEZIRT __len__() XYV v FEERL iterable TF, fAAAY —F ¥ ZRNZIE, 1ist,
str, tuple, bytes 2R E¥DH D F3, dict 1F __getitem__ () ¥ __len__ () ¥ ER—-FLETH, R
DB TR MEED immutable B¥ =% 572D, =7 Y ATER L~y B2 (mapping) &
ABRENTVDIDOTHERELTLEE W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

b -

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set

of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—fETHREZ—DODFIBOENC X DB IRENF T,

dice (R5A4R) —Z S—T YR O—WEGOLFTT =2 b A54 R, WERE [ THA SRR
BoMicaary2HEL e b ET, BRI, variable_name[1:3:5] T3, AN (HF) idB5iX
slice 7Y =2 F2WNETHHL TWE T,

special method (kX ¥ v V) & 2 BUTKEDRIE. Bl ZEINEZ § 572912 Python 7 HHEEICH U Eh
B5AY v N, TOMEDAY Y FiE XYy FRHOREREICT VX —2a7 2 OBDOWTWVWET, K
BRX Y v FIZ2DWTIE specialnames T ENTWE T,

statement () XWEAA —F (Z—=FD” 70y 77) TAAIRZERTT, X X 2F—v—FroMiIh
2HDDEE LHNTT, HBEICIT if. while. for 23HH F5,

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”.

text file (F7XAMT7AN) str ATV 27 FEHAFETES file object TFo LIFLIE 7FRA M7 74
MEIFEBIANAL MERIO T =X APV =LA77 72AL, TFALIYO—T0 7 ZHHNIITVE
T TFARMT7 74 LDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R THFA M E—
F('r'or 'w') THWEZ 74 L TT,
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bytes-like 7T T b ZHAEETELZ 77 AN TV 27 MZOoWVWTE, N1 FUT 71 SEBL
TLEE W,

triple-quoted string (ZE 77 4 — FXFH)) 3 0D LT 4 — bElE (") 7 ARR w7 4 — () THELL
FH, WED (—H) 74— LTINS TRIIT E 2 XFINTEWEDH D FEAD, XO0OMETH
HTT, 100200820 4 — FEBEER TRy —FHLICELS 2P TEE T L. [THHCE (\) %
b THHEBUTICE D2 TEZDT, F¥axXy 7 —a Y FHEE S FRICRICERTT,

type (&) Python #7227 ORI A T 27 B DEXS5RDDOIERDET, HOWH A TP =7 MIA
EROoTVWET, A7Y27 bOBNX __class__  BMT7 7 AL7%D., type(obj) THUF L7z h HK
%9,

type alias (WA V7 R) RDHIHT, BEFENFITRALTERL £,

M4y 7R3 Ber b 2HMLT2DICHHTY, HlZIE:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

ZHERDES I VAT TEE T

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass

FEEED#AAD ®H % typing ¥ PEP 484 2ZM L T2 & W,
type hint (Bt > ) ZH. 7 7X@, BB T X —XLB VDRI N2 ZHET % annotation TF,

Me > MIMAETIZE L Python TIXEHITIEH b FHAD, HIVMTY — 1 > THRTH D, IDE
Da— LV 77720 Y ZOFPFITRD $5,

Ja—rOVER, 77 RN, BT, o — AL B THEVHDDE L ¥ M typing.get_type_hints()
TR TEET,

HREDERAADI®H % typing & PEP 484 #ZM L T 72 &\,

universal newlines T¥* 2+ 2+ VU — A DEFRED—DOT, U ROIRTEZITRLBHML T3 Unix DITRKRE
"\n'. Windows OFE '\r\n'. &\ Macintosh DFE '\r', FHAFEICOVWTFHL X, PEP 278 ¢
PEP 3116 . 51T bytes.splitlines() S L T2 &\,

variable annotation (BE¥(7 /7 —a3Y) BRDH 2 0IE0 7 AEMED annotation o

ZRDH BN 7 ARIEICERZH 72 & 23, AARPRERTT:
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class C:

field: 'annotation'

BT 7 T—va i@ EEY F oDifEbRET: fIZIE, ZOZEKI int OEZIS Z & 2H
FEhTVET:

count: int = 0

BT 7T — a DT DWW T annassign i CEH L TWE T,
Z DREBEIC O W TR L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment  ({RAEEREE) WAAANICY) D BES N RITEREE TS, ZAUT XD Python 2—% 7 7Y 7 —
P a YA AT A ETEIWTWA MO Python 77V 7 — a YOZEENZTFIT 5 Z &7 < Python
Ry TF—=IDAYAM=ILEEHEITD DB TEET,

venv ZZHAL TLZ& W,

virtual machine (Rl V) BRIV 7 PV = 7ICX DERS N3 ¥ a—&, Python D~ »iE A
Aba=Fary 4 IBHAHLE N bO—F 2FETLETD,

Zen of Python (Python ®1&D) Python #HfE LA T 2 L TOEZ %3, Python OFEHERAI T¥ %V
A ML DTT, XM7Y 7 M T Vimport this” £ T2 ZDVARAMNEHOHET,
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B
CORFaXYHFIOWVWT

ZORFa2XY A, Python O FFa Xy b2EFELZENE LTELNT FXaxy b7 atyH D Sphinx
ZHRIFA LT, reStructuredText FERD Y — 2 H4EMINFE L=,

FFaxXybrZzoy— 1oL, Python BH EFIRICEEICR T VT 4 7OENTT, b LHRIVEEK
L7zwWis, YOX5TREXI VIO WT reporting-bugs R—=S 2 ZETE WV, HILWRT VT 4 7idWo
THEHNTI! GRiF: HARREROMEIZOWTIE, GitHub E® Issue Tracker THEZBBEWL £3,)

EFNAYT L

e Fred L. Drake, Jr., AU I F L@ Python FFaX > by =ty FOIERET. R¥aXrbrD0Ei%
HEF L

e Docutils 7@ =27 b. reStructuredText ¥ docutils V—iLt vy b EZIERKL F L7,

e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B.1 Python F¥a Xk Bif&E

%Z < D) 4D Python 7. Python #5475 U, ZLT Python F¥aX>7—>a YIZEEBLTINT
WET, V—RBEHAYD Misc/ACKS 12, ZROHEML T WAL EFHTNCTED D ETHIRA N T v TL
THhHET,

Python 2 X 2 =7 4 225 DIEHRIEH BEMARITNEZOEBL LV R Fa X v 7r—ya VidETNERATL
7o -HHHE D!
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C
BEL>14t>2X
C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B 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 (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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JYy—2 | R—=2 FEF R GPL Hi:
0.9.0-1.2 | 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 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DIR% 2.1.1 2001-3fE | PSF yes

AR: TGPL By w5 ERBUX, Python 25 GPL TEAMHINTVWE WIS EKTIEH D ¥ A, Python D7
ALY RFET, GPL WV, ZELAANA—Va Yy Z2EMTBICERT 2 -T2 Y =R LR THDLEVE
YA, GPL HfiDZ7 A2 ZADTTIE, GPL TV VY —REXNTWAMHOY 7+ =7 ¥ Python ZHAGHYE
LRETH, ZNLHNDIT A ATIXZESTEDD FXE A,

Guido DFERD T, ZNHDV YV —RZAREICL T EE 0%ZL DRI VT 4 TDHRI ATEH L ET,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSFE 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 3.9.21

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.9.21 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 3.9.21 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 3.9.21 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 3.9.21 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
3.9.21.

4. PSF is making Python 3.9.21 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 3.9.21 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.21
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.21, 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 3.9.21, 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

(RDR=I12Hi <)
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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 3.9.21 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,

(Ko<= 1ZHi)
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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 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

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, http://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
OUT 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 asynchat and 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
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 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.
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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
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 conditioms:

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
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Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEZEATVET:

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.
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C.3.9 Select kqueue

select EY 2 — X kqueue f Y X — 7 £ — AZOWTDORDEHEEATHE T

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
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>
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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)

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 http:
//www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright

and licensing notice:

/****************************************************************

*

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.

¥ OO X X K X X X X X X X X ¥ *

ok ok K K o oK oK K K ok ok K K ok ok oK K ok ok oK K 3 ok ok ok 3 3 ok oK oK 3 oK ok ok 3 K K ok ok K K ok ok kK ok ok ko Kok ok kR ok /

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:
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LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(Ko<= 1ZHi)
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* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions
* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

(Ko<= 1ZHi)
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* 2. Redistributions in binary form must reproduce the above copyright
* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 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
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

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
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi:

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.
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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.

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 restrictionms:

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— 7L DFEEIF,
cfuhash 72 =227 bOBDICEDS X

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
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

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

KDR=12%E <)
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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.3.18 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.
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COPYRIGHT

Python and this documentation is:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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abstract base class, 137
annotation, 137
annotations

function, 37
argument, 138

asynchronous context manager, 138

asynchronous generator, 138

asynchronous generator iterator, 138

asynchronous iterable, 138
asynchronous iterator, 139
attribute, 139
awaitable, 139

B

BDFL, 139

binary file, 139

builtins
EZa—J, 59

bytecode, 139
bytes-like object, 139

C

callback, 139
C-contiguous, 140
class, 139
class variable, 140
coding

style, 37
coercion, 140
complex number, 140
context manager, 140
context variable, 140
contiguous, 140
coroutine, 140
coroutine function, 140
CPython, 140

D

decorator, 140
descriptor, 141
dictionary, 141

dictionary comprehension, 141

dictionary view, 141
docstring, 141

docstrings, 25, 36
documentation strings, 25, 36
duck-typing, 141

E

EAFP, 142
expression, 142
extension module, 142

F

f-string, 142
file
FITSTU R, 70
file object, 142
file-like object, 142
finder, 142
floor division, 142
for
3, 22
Fortran contiguous, 140
function, 142
annotations, 37
function annotation, 143

EL]
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G

garbage collection, 143
generator, 143

generator expression, 143
generator iterator, 143
generic function, 144
generic type, 144

GIL, 144

global interpreter lock, 144

H

hash-based pyc, 144
hashable, 144
help

HAHIAHBEE, 103

IDLE, 144

immutable, 144

import path, 145
importer, 145

importing, 145
interactive, 145
interpreted, 145
interpreter shutdown, 145
iterable, 145

iterator, 146

json
E2a-), 73

K

key function, 146
keyword argument, 146

L

lambda, 146

LBYL, 146

list, 146

list comprehension, 146
loader, 147

M

magic
method, 147
magic method, 147
mangling
name, 98
mapping, 147
meta path finder, 147
metaclass, 147
method, 147
magic, 147
special, 152
FITTxUk, 91
method resolution order, 147
module, 147
search path, 56
module spec, 147
MRO, 148
mutable, 148

N

name

mangling, 98
named tuple, 148
namespace, 148
namespace package, 148
nested scope, 148
new-style class, 148

O

object, 149
open

HAAHEE, 70

P

package, 149
parameter, 149
PATH, 56, 133
path

module search, 56
path based finder, 150
path entry, 150
path entry finder, 150
path entry hook, 150
path-like object, 150
PEP, 150
portion, 150
positional argument (fiE3|#), 150
provisional API, 150
provisional package, 150
Python 3000, 151
Python Enhancement Proposals

PEP 1, 150

PEP 8, 37

PEP 238, 142

PEP 278, 153

PEP 302, 142, 147

PEP 343, 140

PEP 362, 138, 149

PEP 411, 150

PEP 420, 142, 148, 150

PEP 443, 144

PEP 451, 142

PEP 483, 144

PEP 484, 37, 137, 143, 144, 153, 154

PEP 492, 138140

PEP 498, 142

PEP 519, 150

PEP 525, 138

PEP 526, 137, 154

PEP 585, 144

PEP 3107, 37

PEP 3116, 153

PEP 3147, 58

PEP 3155, 151
Pythonic, 151
PYTHONPATH, 56, 58
PYTHONSTARTUP, 134

Q

qualified name, 151

R

reference count, 151
regular package, 151
RFC
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RFC 2822, 109

S

search

path, module, 56
sequence, 152
set comprehension, 152
single dispatch, 152
slice, 152
special

method, 152
special method, 152
statement, 152
strings, documentation, 25, 36
style

coding, 37
sys

T2 a-J, 58

T

text encoding, 152

text file, 152
triple-quoted string, 153
type, 153

type alias, 153

type hint, 153

U

universal newlines, 153

Vv

variable annotation, 153
virtual environment, 154
virtual machine, 154

W
X
for, 22

VA

Zen of Python, 154
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