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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
Uz 7H A4 ME ROV — R R—F 4 BT 2T 0T A Vb, FFa XY PREBBALTOVET,

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,

ZI Vo 20X, Unix 2L A2 Y 7+ Windows Xy F 7 7 AL TEL LD TEET, LAL, =L
A7 VT MET 7 A NMMER T F A T = X OBEICFAVTWETH, GUL 7 SV T — a vy — 223t
WTWEHA, C/C++/Java 7B 7 I L2HEL D TEETH, BADOKLEFBZXIZFTH 2R D OKFHEDH
Mo TLEWVWET, Python iId o 2 ffiHLICHIATE, Windows, macOS. Z LT Unix ARV —7 4 V7T R
TLATHIEL., HRLOMEFELZTIERP AT TR ETL x 5,

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



Python Tutorial, 'J1)—X 3.10.18

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 2MERAIREREIR T, 4 ¥ X 7V ZE—MIC /usr/local/bin/python3.10 I24 ¥ A b =L XA T
WET, LTV Unix ¥ 2 VORISR /usr/local/bin ZBMT 2L, KDaA<Y RTA VX T YK
PR TEZ S

python3.10

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 + 7 25 Python @4 ¥ & b — )L %1T 5 7z Windows ¥ > Tli&, python3.10 2~ > RHF|HA]
HETT, pyexe 7YF ¥ BA YA b= LA, py a~ > FAMEX T, Python ZEET 2 fthd HiEicown
Tk setting-envvars ML TL 2 & W,

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
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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 TRIRLRERZ B OXFEP LIELIXEEN S DT, command &K% 7 +—F (RiT: ') THloTHWVWRIES
DRWVWTL & 9,

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:

$ python3.10

Python 3.10 (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 - 5%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,

PREL (/) BH RSN ZRL $T. // HEFIZ BERE 270, BREZEL9; BRI % Tk
ij‘o :

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

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

5

>>> 17 % 3 # the 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
B3 HE TN E T, print O BIEUR. X DEART S CFHIR A LT, printO) BEIZSTEIO
B EMDIRE, TRy — F IR RS LET, -

>>> '"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.

\ 12 XFERIELF & LTI X N2 K RWEEIE. BRYIOFIRAFORNC © 2172 raw strings DR 3

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

ame

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

C:\some\name

raw TN T2 H D FF: raw XFHNIFEED ““ XFTIIR T TEFH A, il BRFHEIZOW
Tid the FAQ entry ZZHE L T2 X0,

SCEH Y F I AMRBEITIC E 5o THI E T, 1 DO SRS IR (e ) Sz
ETF, BT FIXABINCXFINCEENETH, TR\ 222 TEDRVEICTEIdTEE
¥, RO

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

12 £ 3 & EHIES5HWL Python OFBEN
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Usage: thingy [OPTIONS]
-h Display this usage message
-H hostname Hostname to connect to

TFHNE + HETTEBSES (oD T—2ICF3) CeMTE, * METTRESES LA TEET

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

'unununium'

M LTI A TV 30 XFFIUTSIL (D% D, BIRMCHEbICFA) 1k, HECERS ST,

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

ZOHREE. ROXFAZBEATLAZVE FICE THRICZHE £

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

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

I 2200V TILEDS LIS L ToOAEE, 2R3 = 2 A:

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

File "<stdin>", line 1

SyntaxError: invalid syntax

ZRE S LRERE Y 7 IV #iE L2 0WEEIR, + 2o TS

>>> prefix + 'thon'
'Python'

NFNE AT VIR (FF) ZHRELTXFZRIGTEET, BRIIONFDOA YTy 7 AT 018D EF, X
FeRT. FHOT-ZBEIHABINTOERA; XFLIF. BRI 1 OXFHITT:

>>> word = 'Python'

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

(Ko<= 1ZHi)
3.1. Python ZE52Y LTS 13
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(FIDR=I 5 DfEE)

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

n'

ATy 723, AOEBIETEETET, ZOHA. ArOoBATWELT:

>>> word[-1] # last character

lnl

>>> word[-2] # second-last character
|o|

>>> word[-6]

|P|

00 LXHTERNDT, DAL VT v 7 RF -1 »oBED 7,

AT RAMA, ZAFGAR B R—PINTVET, 4 VT v 7 RAE—XFIOHUFT 2 DIHNF T,
2594 X EELFHNERUGF L E 3

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

A4 ADA YTy 7 AWZE, FHET 73V MERDD T, BRIIDA VT v 7 A%EWKT 2L, 0 L Rk
T3, B/ DA VT v I RAREKT DL, ATA AT EINFEIOY A X AREINET,

>>> wordl[: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'

PIAEIZF ICE . BRTEIEFCEIARVWI EICERLTIZE WV, RO T sl:i] + sli:] 3HITs &5F
LY ET:

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

ATAZADFENTEBIEZZROVTIEE. 4 VT v 7 ADPKFEXFD HWIE (between) ZIELTED ., BHID
XFOEMH 0 IR -oTVWBEEZBILTT, £33 T 2L, n LED ORI LFHRDOBRBED LF DA A
VT I A n ERDET, HIZIXZ 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




Python Tutorial, 'J1)—X 3.10.18

>>> 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 £,

W OPDEREF CEPZ KT 2856, FEDESLBE»ZHER T 21558121E. natch XHEF T,
MNE match X 2SR LTL X0,

i\ﬁ(l

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
2 FHLwalrraryA 7Yl bEERT A APEEEZHEBELLTVWTT:

# Create a sample collection

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

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

del users[user]

# Strategy: Create a new collection

active_users = {}

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

active_users[user] = status

4.3 range() B

BENZ Tz o TRIBEAT O REDL D 2358, HAAABEE range ) MEFTT, Z DREEKITEMELDEF % 4K
LET:

>>> for i in range(5):

print(i)

(RDR=I12Fi )
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(FIDR=I 5 DfEE)

FEE LR EIT AR SN S o — 7 Y RIWEA D $8 A, range(10) X 10 HOEEZAEK L. RX 10 D> —F >~
ARBIZEEEDA YT 7 A7 D £F, range ZHIOED HHMA LD, thoBINE (A TH; BIEIERIC
AT v 7 (step) EFHENZ2Z2dHDET) 2EETH I TEET:

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

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

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

HBY—TYRTDIoTA VT 7 ATRIERITH IZIE, range() £ len() ZRD LD IHAGDOELNET:

>>> 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

Ll Z< DHAER enumerate () BIZME S IHMEF TS, L—TDT7I7=Zv T 2ZMLTIEIW,

range FEHZEHE N TR AR IR ET:

>>> range(10)

range (0, 10)

range() RTA TV =27 ME, WAWARETIRAMTHE20DESIIRABENETH, KRYEXVY R FTiEd
DEVA, THUI. A TL— b LERRCEALBINOERG L2 BREERTA T2 7 T, LA LERICY X b
PEBZDIFTIERVDT, AR—ADHNZHED £5,

COEIBRFATI=7 NI ATFTI LHINET, ZASIEBEBSHEYIO X -7y e LT, H5721FDIH
HZ2BRGZ2DIH L TWET, for XBED XS BB TH 2 ZLIZTTIKATETBY, A 777 V%E%
VE 2 BB ORI sum() AHD FF:

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

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

4.4 break X ¥ continue X EIL—TD else

break i, C SEr AL L. HDAMD for £/21% while L —F2HWIL £5,

N—TF else HiZFFOZ e TEF T, ZHE (for T) A 777NN TAL—T BT LA . %
7213 (while T) &MMBITIR o 7c & ZITFEITENE TH, break X TA—TF T Lz 2RRETINEEA
COEER, FHERT FRLoL—T2flice o ORLET:

>>> 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

(25, ZTHRFIELWVWa—RFTT, X<KRATLAEZV: else fHild if X TEAEL | for =7 WRBLTVET, )

N—7D else fA)iE, if XD else £D D try XD else KU TWET, try XD else MIFINBFAEL &2
Do RHZETE N, V=T D else fJid break TNRDP -5 LIHGAEICETEINE T, try X FIFHTDOWTDEE
M FINZNIET S 2B TSN,

continue X b C S HMED TERHDT, L—TDRDATL—>aVEEITLET:

>>> for num in range(2, 10):
if num % 2 ==
print ("Found an even number", num)
continue

print("Found an odd number", num)

(RDR=I12Hi L)
24 %48 zomoflEHTIO—Y—IL
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(FIDR=I 5 DfEE)

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

Found an odd number 9

4.5 pass X

pass XD LEHA, pass 1F. XZEFEL P LEEREINTWEH, urJ s LAOEED 3 20465
BiwkRIcfibh g3

>>> while True:

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

CHIRND Y T RS L FIC KD S TIETT:

>>> class MyEmptyClass:

pass

pass Db 5 1 DOfWVEIE, HLWLWa—FEHFVTWVS L ZOBMSCEFXDOREEZOAKL LTTT, 257
22T, EOHRWRLNLTEZHT ONE T, pass IFIHEDMIMMEINE T

>>> def initlog(*args):

pass # Remember to implement this!

4.6 match X

match 33 1 DORZIHEEL. ZDMHEE RITHEK 1 DA LD case 71y ZIHRE S NI X — R L $5,
Z DIEREI C R Java, JavaScript (RO ZEDFFE) D switch X & REANTIIEITWE T2, Rust % Haskell
DRR=y< v F U ZRZEDPTOET, BNy F LR =Y DAPETEN, AV A=V (=T
ADEHFERFTY =7+ OJENE) »OEERD LU TEBICRAT 2 TEXT,

RO BEMLIERE, NROEICH LTI O EDOY 774 TT:

4.5. pass X 25
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def http_error(status):
match status:

case 400:
return "Bad request"

case 404:
return "Not found"

case 418:
return "I'm a teapot"

case _
return "Something's wrong with the internet"

BEOTO Y ZI2Oo0WT: ZEHE _ 3 IAILRA—RKR oz 2L, vy FICHMNERLERA, v F T35 —
AMBEWEGEIZ, 2070y 7 EITINERA.

ROV 7 I0% “|“ (Por”) ZEH L THAGDET 1 DD X—-VICTEET,

case 401 | 403 | 404:

return "Not allowed"

RE—=VET Ry ZTRADTE, THRICHEI N ET:

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

ZDa—FREBRLTRTIEIV! BAIDARRZ—IZE 2200 TFI483HD, ETRLEYTFIARKX—2
DR EZ B ZENTEET, LPLRD 20D RZ =V T 7L e EROMAEDED D, M5 (point)
HPOMEEED H LU TR U2 £5, 4 FEHORZ =Y E 2 OD0EERDAAE T, ZHUudx. 7oy 7R
A (x, y) = point XHESMIICEITVE T,

F— R BT 272D I AR FoTWBIEEIER. 7 I7AZDEBACAVA NI ZRZR—D LS5 8DY R
FEIEETEET, BHEOMEIZERICHDIATNE T,

class Point:
x: int

y: int

(RDR=I12Fi <)

26 %45 rotofEIO—y-I
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(FIDR=I 5 DfEE)

def where_is(point):
match point:

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

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

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

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

case _

print("Not a point")

WL ODDMAAA Y FATEMNBSIBHEHTE, BHEOEFELZREMELEST B 7—-%2FR), 772D
__match_args__ FIEBHETIC K 5T, XE -V OHTEEOHHERMEBELZ ERT LI DTEET, ("x7,7y")
DEESNIGE, LFOTRTORR—VIFEMTT (TXRTEMY y 25 var ZECE#ESTF SR E3):

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

Point (y=var, x=1)

BT TDODAK— YDA, AE— D5, RALOIDCHET 5 b DEIELEBRTH S LARTZ LT
T, TAUTED. COLBTRICHRASAZHAHH D $F, BHOKH (LD var 1Y) ZFdi~y FX
THEHBRASHET, Ky MEEOLH (foo.bar BY). BHH (L0 x= y= RE ). 75 2% B0k
20 ()7 ko THHENS, FO Point B Y) IIHEIZRAZNE A,

RE—VIIEBOXAINTEET, 2223 HORA Y FDURMEDB5E. UTFDE X~y FTEET

match points:
case []:
print("No points")
case [Point(0, 0)]:
print("The origin")
case [Point(x, y)I1:
print(£"Single point {x}, {y}")
case [Point(0, y1), Point(0, y2)]:
print(£"Two on the Y axis at {yl/t, {y2}")
case _

print("Something else")

NRE =2 if HiZBINTE LT, T " H—K” IR E T, H— F false DA, match 1ZRD case 7
0y 7 OB EILET, H— FEFMET 2ENMEPED HEX N2 2 ITHERLTLZX W

4.6. match X 27




Python Tutorial, 'J1)—X 3.10.18

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

print(£"Not on the diagonal")

ZDXLDF DD DA EE R

o« TR IZRADESIZ, BFNLE VR FDARE— Y TIXIEHICRIUERT, £EDY -4 R —HL %
T, BERHINE LT, 4 7L —F—FHTIE~ v FLEE A

o V=T UANRR=VIIPIRT Ry 7 EFR— b [x, y, *rest] ¥ (x, y, *rest) &7 v Z{RA
CLTRILESWCEIELE T, * DHEDEHHKIE _ TH XL, 207D (x, v, *.) 3IRIETH 220
TATLERHOY—Fr YRy F L, BODOTA T LEERHKE S T 5N EHA,

o ¥y VI AZ—: {"bandwidth": b, "latency": 1} IFFHFED S "bandwidth" ¥ "latency" DfH
EMDIABLET, =7 Y ANRR—VEIRRZD, TN DOF—BEHEINE T, 7o v F D LS
7% k*krest B R—FEINTVET (LA L, #*_ BIIRRLDEEIhTHE D),

o T NX—UTld as F—V— F2MEHLTEZIRDIAAET:

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

ZOFITIEIATIDS 2HBHDOERZ p2 L LTMODIAAET (ASIDB22O0DFRAL YOS —F VY ATH S

e

¢ WFLAYDYTFINIRA—MRLELUETHS, > ZIL D True. False. None TIIEkAIME % LL#E L
7,

o NRR—VIZBAHTZ NI 7ZEBPEATE LT, HEEZRDALERLE LTEBRT 2 22l oil,
Fy MIZOZEBHICT 20EBDHD 7,

from enum import Enum
class Color (Enum) :
RED = 'red'
GREEN = 'green'
BLUE = 'blue'

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

match color:
case Color.RED:
print ("I see red!")
case Color.GREEN:
print("Grass is green")
case Color.BLUE:
print("I'm feeling the blues :(")
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X D FEREBH e BINOAIE PEP 636 12F 2— MU 7ABA TR L THD £3,

4.7 BB ZEEERT S

7 4 RF v FEF (Fibonacci series) ZEED LIREE TEHEEH T & 5 REABEERTE 5!

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

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

def | IPHELD EE (definition) 2L F—7— FTH, def ORITIE, BRI LRI B ASEIMTHALZ Y X b
R IRTIUIED FR A, BRBOEERZMET 2 FITUIRDITR 0D, A 7Y PERTWARTUEZRD %
Ao

BB OAREDFRT 2 XOBRAIDITIEIXFH TINMCTHI b TEET, ZOHE. ZOXFINIMEED *
F a2 X Y7 = a rXFH| (documentation string). F721% docstring ¥ MHINF T, (docstring IZD2WVWTIE F
FaAAYT=2aVNFY TEHW-TVET, ) FFaXrr—yarXFieffiofey —nicid, A7
A OERHRSCEZ BEANCER LD, 2—FNEMICa - PR ERRETZ X527 25005H D
Y, AOPECI-FIRFFaXy 7=y a e AN DR L VERTY, HMEOTTILEE W,

BEE AT (execution) T2 &, RO - I NWVEBDT-D b 2 #7722 >RV T— 7 (symbol table)
PHEINE T, o bRV S &, BIBATEBANDORAZITS &, ZDHEIZTIRTIOR—H L7 VKL
T—I7NZEREENE T, —. ZROZBRZITO 8. 30 —ANRT VRALT—TAPHREKRI N, RITSHIZ
SMUIDBIR DO — NI VRV T = TN EBRR L, ZOHRT B — VRS VRLT — TR REBICHAA
ADHLRTT — TNV ERARE T, o T, BMBOFTIE (v — L EHD global XTIHEXNTWZD, #Milo
BRI D Z DY nonlocal L THESINTVWARWIED) 7/'a — ULEHR MUl O BB O ZRICEREEZRATE £
BADN, BRTEHIEIXTEET,

BB WO TR D FEBR D5 18 (5180 &, BB oINS & 2o — ALk YRV T — 7 LA
WDAENET, 253522 T. E5IEE EEL (call by value) THBICEINZ Z2IRDET (22 TD
8 (value) LZHITA T 227 b AD BB (reference) VW0, A7V 27 bOEZDOHDOTIEHD LA,
H 5 BB E OBBE IO L 22, BEZBERINCFFOH T & 2123, HiezPrt Lokdice -7z
S ARNT = TR E L E T

T QL A, AT RADBEEL (call by object reference) L\ Eo7IE5 B X DIEMET T, WS D3, EHAGER A 7
P wEINE e, MU INBOBEBAA TS 2 7 M ToZEE (FlZIEV X MCHAINLER) 135 T, ERoUH
LEALNC S R XN 205 TF
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BROERZTS &, BMBAEEEA 7Y 22 b e CBEDS VAL T =7 LACID Ahbh i, >
R—7Y RIIZDHFHHET A 7Y =7 b2 12— ERBE (user-defined function) & LTl L £9, fho#
HIBREIUCEBA 7Y 27 V2T e TE, 2207 7 AT 24DIEHT2 e TEES:

>>> fib

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

>>> £(100)

0112358 1321 34 55 89

DOEFELE DAL SIE, £ib BEZE SR VO TR TR S FHE (procedure) 72 BimiH 250 d LIk
HAR BININCE Z1E, EBITIE return X HFLLVBERD PR OE 5 RWETIMEZRL TVWET, 2D
fElZ None EFHINF T (ZHIHAABLDHATTT ), None ZII2EHFZHZST2L. 4 &7V R@EHT
NEWHRLET, AHZEHL20wDRS, IFTO X5 print() 25 L A5 2 e TEXT:

>>> £ib(0)
>>> print(£ib(0))
None

74 R Fy FRINOBIr 572V X 2T 5RO, H2iRT &5 2B eE DREHTT:

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

return result

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

Z O Python OF L WEEREZ R L TVWE T

o return X TIX. BAD S —2MEZIRL E T, return D5 L 723 AR WA, None 2SR D £3, BAK
DT L= ZI1ZH None VR D £3,

e X result.append(a) Tl VA AT x7 b result ® XYW E (method) ZMUOHLTWET, X
Vy ReE, A7V MCBLTVS DI LT, obj 262047V 22 b (NTH-THH
WEHA), methodname ZZ DA 7Y =7 P TERINTVWEAY v FHET S L, obj.methodname &
HERINET, BRZMMIERLZIAY v FEERLTOVET, BRZBDOXY v FTRILAFTIORXY v ¥
EHOZLDTE, BUENEEAELZ 2 LIEHD ERA. (F52R (class) %65 2 2T, HRIOF 7Y =
JMUEXYy FRERTHIEHTEET, V52 M) fITREINTWVWE XY v ¥ append() &, V
AMATY 27 PTEREINTVET; 2OXAYy NIV X MORRBICH LERZEBML LT, ZoOflT
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@ append() 1 result = result + [a] ZSFlTI . X DIEWTI,

4.8 ABERICOVWTHSIDLL

AZHD5 B S BREER T2 b TEET, FIBOERTIERICE 3 20K LH D, 2o Z2HAED
BN TELT,

4.8.1 774 +D5IEE

b o HHENLDIE., — DU EDFEICH L TT 74V FOHEEIEE T 2R TT, ZOBAZ[MS &, ERSN
TWB5IEE DD ER D5 BT R 2 BIBZ R L %3

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

print (reminder)

ZOBBIT WL oD FIETHIHEE T
o WHDEIBDAE 2 %: ask_ok('Do you really want to quit?')
o« —ODF T aliliEEZ%: ask_ok('0K to overwrite the file?', 2)
o 2TDFIM%ESE X %: ask_ok('0OK to overwrite the file?', 2, 'Come on, only yes or no!')

ZOFTIE in F—V— FREAZINTVET, ZOF—V—FRES—F VYAPFEDEEEATVE DL S Hill
REDIfFEONE T,

77 A MEZ, BIBDER SN RAT, Bz EELTWS flloRa—7 (scope) TaHiizh DT

i=25

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

i=6
£0O
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ks EHALETD,

BELREL: FO4LMEAL L BRI LPIMEIAETEA, T 740 MEDBY X FRFEED LS REHEABER A
TV FORHIZZDEERTE T, HIZIZLIROBEEBIE. %Ik < BRI H L clBucEI L TW3515%E
ZRELET:

def f(a, L=[1):
L.append(a)

return L

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

Zoa—RiE, UTFzHAOLET

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

B OB LTT 7 40 MiZEHE L TR, ROV ICUTO LS Bz EL A TEET:

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

return L

4.8.2 ¥—TJ—F3|#&

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

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

. REGIEL (voltage) &4 7> a VE#L (state. action. type) ZRZUITIIE 3, ZOBEBIIL FOWTH
POITETHOHE £ 7!

parrot (1000) # 1 positional argument
parrot(voltage=1000) # 1 keyword argument
parrot(voltage=1000000, action='V0O000OM') # 2 keyword arguments
parrot(action='V00000M', voltage=1000000) # 2 keyword arguments

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

parrot('a million', 'bereft of life', 'jump') # 3 positional arguments

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

2, LUROREUH LIdASEYI 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

B OO LIZBWT, F—7— FolBUIMET OB TRINEIZRD $HA, BEIN2F—V— F5lHE2
T, BETZIMION258DOVFTNPITHIG L TR ST (Bl ZIE, actor 132D parrot BIHD
G LTHEYITIED D FEA). IHFEEETIEIDD A, ZHUIF TS a2 Y TROGIETHFEERTT (B2
13, parrot(voltage=1000) YT ), W7k 25 HHEEZERINIZ TN ELEA. ZOHIRIC X D RKS
2503

>>> def function(a):

pass

>>> function(0, a=0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

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

51D **name DD DO H 2 . ZRETORTIBUTMIE LD DERLS TRTOF -7 — K|
BN - 7-F#E (typesmapping ZZ8) 232D £F, **name (X *name DR %Z & 5. K5OV R b %
AZINBGIDA o7 2TV 2T 518 (RO/PMHITHRET) L#HAEDESLNET, (*name |X **name
X DRI D FHA), FIZIE. HE2BBOEREUTOISICT S 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])

PP LA 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")
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BHEALALUTO LS i 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, BEOF—v— R 5I8ES G681, ThoPHIIN3IERE. BEFECHE L TEX o ZEF EFRT
22 E3,

4.8.3 FHBINTA—X

77 AV P TIE FIENME 7213 % — 7 — NI X 2R T Python BIBICEZ L x5, AlFitke 7+ —< >
ADT=DIZ, EDGIBHNE, MEEZEZF—T—F, F—U—FOENTHEINDS»2HIEEIHES 2 DITH
RBOERZ T2 RAUI TN E 51T, 5IBOEEINGZ2HIRS 2 2 L ITEEREHD £75,

BIBUERIIRD X 51272 D 3

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

| Positional or keyword
| - Keyword only

-- Positional only

T,/ 2 *x ATy arTd, FHINEGE. IRODEEE. FIBPBEENCEIN S HHE. T bbb, i
BEA, MBFELEF—V—F, F—U—FHEH., Vo3 RoBEEPTRLET, F—v— FEIEL. &FifT=
518 dMEENE T,
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UBFIFF—T7—F5I#

BIRUERIC / b * BRVWEER FIRUIME S 3 F— 7 — FTHBucEzh xS,

fIEER5 |

Ihzd 5P LA LIRTAS E, HEDT e MEER LHIZNIonE s, WEER 0BG, 5[DIEFS
HETHD, ¥—U—FTHREHELEEEA, MEHEMATENE / (RFv>a) ORICEEESNET, /& L&
BHGIEERD 05 807r & BN BT 2 720 S E T, BRUERIC / 2nWihE, MEEMH5 IS
DEEA,

/ DRDFIRZ, IBEEF—T—F ., LA F—7—FEH T,

F—TU—FERASIH

G2 X —U — N TEIDENDH L 2nd F—T—FER L LT #e~—232123 5IBVR D
ROIDO F—7—FER FIDERNC * ZREL 7,

B DA

[ BEU * bvolkv—A—ICHEEEL> T, ROBBERDOHIZ R TSV

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

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

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

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

print(pos_only, standard, kwd_only)

ROBIRAD D ZHRXORYI DI ER standard_arg (&, FEH LHNICHIRZ&R T TES 3. s8I E F
3 F—v—FTEXNET:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

2 FH DB D pos_only_arg &, / PBABERICH 2 DT, FIBIIMEEH IR £73:
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>>> pos_only_arg(1l)
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 FHODOB kvd_only_args 1. BIEERIC *x D 20T, 51HEF—v—FEHICRD £3:

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

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

>>> kwd_only_arg(arg=3)
3

Z L THREOBKIZ 3 D510 EZ — > DBBERDT THP L TVET:

>>> combined_example(1, 2, 3)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: combined_example() takes 2 positional arguments but 3 were given

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

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

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

—only'

B2, PEG|# name ¥ name Z ¥ — ¥ U THD *xkwds OBICEBERNREEN D 2BMBERETEZITAE
Lx9,

def foo(name, **kwds):

return 'name' in kwds

*—7— R{Z 'name' ZANTD., FLHDOFIHEFCICZ > TLE D 720, OB True ZIRT &k 5 RFERH
LOFEEHD FRA. BIZIX, RDESICHKR>TLEVET:

36 %45 rotofEIO—y-I




Python Tutorial, Y 'J—X 3.10.18

>>> 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 / Z2fEHTAUIAEEICR D $9, name IfIESEE LT, ZL T 'name' Z¥—7— N5
Box—v—FrlLTl#Ehs,5TT:

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

True

S0z 2. MEEHTIETHIUI, ZOHHTE ++kwds OFTHEHALTH, BIRIZRLRVWEWVWS 2T,

£33

ERFIC, BEEERTEDEEDSIEEM S rRELDPDO2Z L EVET:

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

A Fe LT

o B LEIHDAHTZ 21— Y —ICHISE 2RBED WAL, MEEHIIBEGFHLEL £ 5. JHUITIBOHHE]
HL—HPF =2t o TEKRD R, BEDITIN L ZO5BOIEFEAHETH D, Fi3, MBETIHREER
DF—7— F2flHT 2 080D 2558 IMERNTT,

o FIBOBFNIEERD DD, ZAUTK DEBOERS L DAL, D, i3, 2—F =25 B DIEEICHE
HNDB e BBIIEZIPNVVEEZLZDLL, F—U—FEHGIBEFHLIL £ 5.

o API D& FERIIBDOAHIPEEINTIGEI APLOEENTERLKR S Z e 2oz, fiEHH
Sl EHHLEL £ 5,

4.8.4 EE5IHJ Xk

RRIC, &M 2 SR WiERK Y LT, BEBPIMEROEBOSIETOHE 2 X5 ET 2 HELH D %
T, TNODFBUIR TN (BTN —Tr 2R 2BIR) IS E T, AIEROS ORI, ¥ a2l
FO5EHD > THMNEE A,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))
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HE DX 57 AIE 51803, BBUCEE NS A5 IBOKD 22 TIHWELS 72012, IRGIBY X b DBRBZRICED
NFET, xargs FIRDRICH 2|51 F—v— FEA 51T, MEIFHETEILSF—7 - 5L TOA
X2 2ERLET,

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

return sep.join(args)

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

'earth.mars.venus'

4.8.5 5| IR DTNV

GHAIFTTITY R PR EZ TN o TWT, (ARIZRALES B2 ZR T 2 BB LIS =017 v oy 23
2 EH B BGETIE. WORNSEZ D £3, FlRIE. HAAABE range ) 135150 start & stop ZHNCE:
ZBRENDH Y FT, MINCHIEELEZ 2 2P TERVGA, BEMECHLE « HETE2#->THEZ, VR
XTS5 BTy 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]

FILRH /=T, % ARV —ZE[Ho THETHF—V— N5 HEEIT A 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 !
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4.8.6 LA

F¥—7—F lambda Zffi5 &, ARIORVWNEREEZERTEE T, HlR1F lambda a, b: a+b . ZDD5|
BoOMEZRTEABTT, 72XRDOBBUL,. BBA T 27 PPBERINTOREMICELEZTHHES 22T
2F9, 74XRNE M EH—oRIchHIRIhTwE T, BEHRMNIFINCE. 7 4 XEREEICGETE OBEBIERIC
WX R PERE P RE D DI E EFE A, ANTHEICK > LBEBER L Ak 7 4 XAd 202 ED B2
A—TDoEBESRT LN TEET:

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor(42)
>>> £(0)

42

>>> £(1)

43

EEEofliZ, BEEERTE ZATILAXREF>TVET, £ 1200FITIE, b x-o& LB ES IEY LTE
TOIfHoTVET:

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

>>> pairs

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

4.8.7 FF¥aX>T7—23 > XF5|

FFaxXyi—yarXFIconTid, ZONBEERICET2EE 2V 20FITET,

BAIDATIE. WIINRYO BN ZE RICE L Db D TR TIRD A, HRICELS DI, MEYOH
AP ZHPRT 2 023D D FH A, AHTPHIMOTTETHR{ONLE 06 TY (HHid 7 £ ZBEROHEENE
ZLd T 2HETH 2 5B RPN TT ) RUIDITIIRXFTIHED, BV A FTED o TWARITIUIZD ZHA,

F¥axXyr—arFFicE SRR I RETHDH 256, ATHIFZTICL, T DDITERD Ol
DRI TEEL £3, DOATIE—2 532N LORIE T, MERY OO UK EIER IO W TELR
L%,

Python @O 8—FIXEEATICH /2% Python XFFNV T I A6 4 VT2 b RHEWMSLBRNDT, RFa Xy bz
WIS 2 — L TIEBEIECTA 7Y PRFIEWSRITUIRD E8A, ZOMIIILITOHRIHE - TIT
WET, BAYIDITD BICHD ZATTROVEIIOITHE, FFa Xy b2Rof 7Y FORBEZROET, (IO
FIEE, XFHERBT 2274 — D EoTWEDT, 4 Y F ¥ bBXFEHY 7 I B R W=D T
T, ) DA Ty hEE 7 EiRY ZZEM, XFHNDTRTOTELHHEWMSNE T, 4 V7T ¥ FOENIDR
WITEBEOWTERSRVWDTITZ, bLZSWIITH 5L, HHOEAITNRTHHATHONET, 1 YTV D
ZHORZIPEFELWHLEY I DId, R TLFEE (BEE 8 XFDAR—RAL LT) BELZBICHANONE T,
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‘s

DTREBITO R F a2 X v 7= a Y XFH0FlERLEF:

>>> def my_function():

"""Do mothing, but document tt.

No, really, it doesn't do anything.

mwmn

pass

>>> print(my_function._ _doc__)

Do nothing, but document it.

No, really, it doesn't do anything.

4.8.8 DT/ T—>3ar

BBy ) 7—>ay 32—V ERBBCTHERAINZBICOVWTORERICA TV a YR XX T —2IFHRTT G
¥ PEP 3107 & PEP 484 2B L T2 & W),

7/ T7—>3a2 3D __annotations__ EIEICHEE L LTSN, BROMOEMIIM B L5 2 £
VAo RIRA—XT /) T—=YaviE, N7 XA-RZ0RICaAnVZ2HITEILICX-oTERIN, ZORIZT /
T—>aryofit LTGHEiE W2 X BELrNET, RDET /7 —Yavid, NIX—ZYR L def XDKD
DaEERTanyOMICEINZY T I > ko TERI N, ZORICAINEE T, ROHNIVLEDT B e +
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'

4.9 fMEph: J—Tr VI XE21I)L

Ihhs EhEL XY MR Python Da— FEEHEWTWLS DT, 2522 A=FT A4 YT XAZAIL IZOWTiE->
THRVWETT, ZFLAYDOEEIMLBRRZALTET (5o LHBICEZIE 74—y FTE), AXA4 L
o THADIPELEDET, AL o THABFVI—RIZLEIIETIDREEARLETHREVWEZITHY,
Bhwa—5 4 VI RXANERHAT 2 Z e RN ZITICRD £3,

Python I21%, IZAEDTOI =27 FFoTWERAXANLAA Fe LT PEP 8 & D %93, ZHUIIFEIZH
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AGLBIBELVWA—T 4 Y ITRZANVEHRELTVWE T, £TD Python BHEE XD AREATENEZRORE
T3, ZIHERHEELAPHREHL TEE T

FiE

A YTV MFZEA 4 DRV, X7 EbRwz ke,

ZEH 4 D1F (REAARAPTES) /hEWVA VT U hE (BAHV) REWA YT OB x5 Y
DET, XTRREZEZ2DT, FDLTRKELDOPRVTT,

V=232 — ROWEH 79 XFZBZZNE ST VBT &,

I9FTBIELTPNEINVWT A4 AT LA ZHEoTVWELI—HFIEHABGLLBED, KERFT4RATLATIEY — R
A—FRI77ANBUWRBZIEDHTEDL XD DET,

B 7 7 ZAEBAOREDDa— K7 ry 7ORXYI DTS 2k,
ATRER &, T X ¥ MTIHNTHEL 2 &,
docstring #fifi5 Z &,

HETFORIRE 2 Y DRIEEAZ AN, FHFNEO T AN R AL NI E: a = £(1, 2) +
g(3, 4).

AR BII—EHODH 2 4F M5 2, HE TIE UpperCamelCase % 27 7 X4 ITfliv,
lowercase_with_underscores ZBAEIHA X YV v FHIZHVWE T, HIZ self ZX Y v FOHE 1 5]
BOEHT (77 ARXY v RKOWTWE VZAHR #HX) e LTS Z k&,

HRTDA=FEHFPTHE-THEH52 D6, AAED BRIV a—FT 4 Y73 DRV, YAKRS
HTH. Python D77 4L+ UTF-8 7213 7L — > ASCII 28 b EF L VWEE T,

FERIC, EFADD L THMDFHEZFET AN I — FZHAL DAY TF AT BA[ReMHH 2 DTHIUI,
JE ASCII XFHFANTFITHEOINETED D £HA,

4.9. EFE#: -T2 ITRXE21IIL 41






FIVE

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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FHA, TNHDAXY v Kid None #IRLTWVWET, ! 24Uk Python OZHER[FER 7 — X FHERTITOWVTO
HET EOFRRI 7o TV ET,

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 7O—FENPSLERZWMD HTITIE pop() 24 V77 AREERTIMENE T, FIZIFUTO 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

51. URXRFEIIOVWTHSPL 45
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>>> from collections import deque

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

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

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

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

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

>>> queue # Remaining queue in order of arrival

deque(['Michael', 'Terry', 'Graham'])

5.1.3 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:
46 FBHE TFT—IEE




Python Tutorial, Y 'J—X 3.10.18

>>> 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
[x, x**2 for x in range(6)]
SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6]1, [7,8,9]1]
>>> [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 47
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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<)

5.2. del X 49
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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|}

54. £8% 51
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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,

HBHEET in XU not in ld, H2MHEADH 22> TFH—OHFIIIET 25 (E7FEELRVD) © 502
HETBZR N9 TR ITT, BT is BLUY is not &, Z20DA TV 27 FBEBICRE LA TV 27 b
THEIPEIDEFANE T, ETOBHEETIZR CBRIEMER > TE D, & HICHEHEE T X D EVELIE
fre b £3,

HEBUEAS S B2 2 e TEX T, flRIE a < b==cld ab b ID/PHEL Db & cHFELLDRE S
2T AMLET,

T—VEE T and R or THEGEAZHAGDOE L 2 TEE T, £ LT, HBHE (205207 —1
) OHROBEEIE not TENET, INOHOHEEFIIL T, HBHEET X D IRWELIEMICR>TWET, A
and not B or C & (A and (not B)) or C HDEEMIC/R % X HI1Z. T—NHEFDOH T, not ODEEIEL D K
b, or PERBEL R TVET, dBAA, NIENZHZIXLEAOHAEDOEEZRITE XTI,

T—NVEET and & or &, WhW 3 584 (short-circuit) HET T, Zh5HDHBETFOFEIIE, SEANLE
RS A, RERAHEE L7z Caliliz Ik £ 97 BIZIX. A & CI3ZET B AMBD L . A and B and C (IR
CZiHHiiL FEA, — RIS, FAEEEFORDEZ 77— METIEZR S TRNZMEE LTHWS & HIZRRICFE
flixn/z518ucih £9,

e fthd 77— N K OFERZZRBITRAT 22 HTEET, HIZIE

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

'Trondheim'

Python TiZ, C 21324k D, KOFTORAIZ A v FHEET = Z@#H L CTHRMNICIT I BREDNDH S Z 212
BELTEIN, ZRICED, = BEREA TV ZAZ=2ANLTLE WS, CFars A THRET
52—k s 2 ADOREEZ BB TE T,
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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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T a-I)l

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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RIZ Python £ Y X7V RIZAD, T 2=V 2L FOa~>Y FTimport LEL & 5:

>>> import fibo

ZOBMETIE. fibo TERINZFHOAFIZ ERBED namespace (FEMIE Python DA 1—F L &HEIZERM
EBRLTEZIWV)ICEBMT 22 3H D FHA, HIZEY 2 — L% fibo I 2 ARIZEMIEML 3, B
WEEY 2 -V EH-oTT7 7 ALET:

>>> fibo.fib(1000)

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

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

>>> fibo._ _name__

'fibo'

B zEA#S Do, n—ANBAENICRATE LT

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

6.1 E2a—JLICOVWTHSI L

EY 2, BIERICNR TEITCEANS ZEDTEET, TASDEITLIEY 2 — A 2O T 7
DDOHDTT, ZTALDETE. A VE—IFXDOHFT BV EY 2 — VLR RODP o728 X FETEINE
T (TP ANDRZY TP LTETENBEEETINET, )

BRDEY 2=, BHDT I 4 RX— MRAHHIZERZEE> TV T, TV 2 - L TERINTWRHEKIIZDT—
TNETO—rOVRBRAFERME LTHEWES, Lo T, EYV a2 —LOEFHE. 2—F0a— L EK 8
RIREZREDHEE Z 2 0 ZE T, ZH— U RAEREEY 22—V THES 2 TEET, —. BODMToT
WEHEEEEBALHBREL TOWIUR, Y 2 — LV NOBEE ST 2 D 2 [ URGLIE modname . itemname T, €
Ta— DT NVERZ NS EHTEET,

EY 2 —NMIMDEY 2 — V%A VKR-PFTEFT, import FET 2 —b (XBWIKEFARFAZVISITD) O
FEHICEZETH, ZHUIBETH> TRETIEDD £HA, A Y KR-bEhTEY 2-1HE £V 210D
by FLL (B2 7 A0 ICEWTHIUR, BV 2—1D7a— IURARZERICEINE T,

bl

import XIZi&. HBEY 2 — NV NDEH(%. import ZFETLTWEEY 2 — LOAFIZEMAICEER D At &
WO BRI H D 9, FIZE:

*1ogepgoy BECERDS O FET XNE O 0 TF, BV 2 — ALV OBBERRETT 2 2. BERIEEY 2 -1 7 a— Uit
Zef i iEl X EF
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>>> from fibo import fib, fib2
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

ZOEEZ, import ONRE 22 EY 2 —NFE B —HLRAHIEBMMNCED ANS Z2Edh A (oT
LTI, fibo IZERINFEEA),

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

spam EWVWISHFDEIS 2 —NEA VR PTELE, A VX —T VX ETZOHFMOMARAEY 2 — L%
WLET, EY2—LHAD—EIL sys.builtin_module_names IZH D 5, HOH 5740 - /2551, spam.py
EWVWSHFIDT 7 4 V% sys.path KHET 4 L7 VDV RAM»LEEL ET, sys.path IZLT DG HIEA
ftxhxs:

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 AVRAM—IVHEIMHFE LT 740+ (BRIl LT site-packages 74 L2 b U —DEFEN, site E
Va— ko TIHII3B),
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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,

The __init__.py files are required to make Python treat directories containing the file as packages. This
prevents directories with a common name, such as string, from unintentionally hiding valid modules that
occur later on the module search path. In the simplest case, __init__.py can just be an empty file, but it

can also execute initialization code for the package or set the __all__ variable, described later.

Ry r=ID2—HiF, HMLDEY 2—N%Z Ny r—I55 import $5ZeNTEET, R

import sound.effects.echo

ZOEAEIZY 7 EY 2 — )L sound.effects.echo Zu— FLEF, ZDEY 2—nE, LUIFD X S ICwEL4H]
TZRLULARTNERD A,

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

PTEY 2—)L% import T5H I —DODHFEEXRLET:

from sound.effects import echo

INHY TEI2—Jl echo T —RFL, echo v Fr—IH{ERIFBEHF L L THHETELZ XS5ICLETD,
WEoTURDESICHWA Z BN TEZT:

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

EBHIHI—=DDONY T -z e LT, DEREBCEAZER import 3250835 D 3
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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"]

ZOPFITIX, from sound.effects import * ¥ % &, sound.effects v 7 —I N OIFEINZ 3 DDH
TEY 2 =D import INB I LICH-TWVWSE, LWVWI I EEKLET,

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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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'.

=fEEFEHMT2 e XZEBEAL T, K. 4 a—nid, XEFHAL2XXFAIRE, o TRRENTT,

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

= fEETF DFMIC DOV T self-documenting expressions # S L TL 72 &V, 74 —< v MOV TOEREZ
formatspec DV 77 LV AH A FEZBRLTLEZ W,
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7.1.2 XF5D format() XV v R

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

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

M ZOHOXF (ZN2T7+—< v b7 4 =L FEFIET) I str.format() XV v FiZEI AT
Yl MBI NET, FENOPFDOEFIE str.format() XY v FIREINLI TV =27 PDONEEZRTDIZ
R ET,

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

eggs and spam

str.format() XY v FIZFx—V— FEBDPEINZGE, ZOHEEZF—V— FBOAFIICE > TESREA
£73,

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

This spam is absolutely horrible.

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

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

BLORWERIFNH D, 20208 L B0 EIE, ZRZESIOMETII R S EROHARTTBRT
HLEWVTL &S, ZhE, HEZIEIEL T, AN [ 2> THEDX— 23T 2 Z L TAMRETT,

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

TEE table & xx liEZ o TXF—U— Nyl LTHEITHIESDD £9,

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

ETOA—ANBEBDA - 15EE 2 BT HARABEK vars O LillAEDE 2 LRITENTT,

Ble LT, Foa—FMTREZONLBHREZD 2R/ 3/RBEBA LA ANIZERL £T:
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>>> for x in range(1l, 11):

9

0 ~N O U W N -

9
16
25
36
49
64
81

10 100

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

27
64
125
216
343
512
729
1000

str.format () 12 & 3 XFHEAREDTLLMHIL, formatstrings ZSH L TLZE W,

713 XFHDFERTD I =< v b

KiZ 2k 3RDMEISBBFALREFERTTI A=<y PLEDBDTT:

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

9

0 ~N O O W N -

4

9
16
25
36
49
64
81

10 100

print (repr(x).rjust(2), repr(x*x).rjust(3), end=' ')
# Note use of 'end' on previous line

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

1

8

27
64
125
216
343
512
729
1000

(&H T LOBDRR—=ZA—l531% print ) OEHETEMEINTVE Z LITFERELTLZE W, print () 1EHIC
SIEENCEHZEBMLET, )

XFHNA T 27 FD str.rjust() XV v Fid, HEEINLBD 7 4 =L R FHNDBEZFETAS X SITKE
fNCZEHZBMLUET, FAEOXY v K2 LT, str.ljust() & str.center() 2’HHEFT, ZNHDX YV v
FIEMI N 21T DI TERL REHLOXFIZRLET, ANXFIBRTELHE. XFH2Y]D
HOHLZIEIFET. HEZOEFERLET, ZOMRDEDIIHTLDLA 7Y FBREEERICR L0 LILE
BAD, BOMEILODICEZHINZLIDEFELTY, (RLHRZYVDFEDZITVWVDRE, RTDOA T LI
x.ljust(@ [:n] DEISWCAFTAARLZMAB IS TEET, )

7.1.

HNERPI<T+—Iv T3
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HI—DDAXY v K, str.zfill() &, BEXFIOLEMEZELREDLET, ZOX Yy FEELADKFSZIE
LR ET:

>>> 12" .zfill(5)

'00012'

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

>>> '3.14159265359"' .zfil1(5)
'3.14159265359'

7.1.4 HLWXFINENRESE

% HET (RR) IXFIND 7 +—~<v PTHHZE T, 'string' % values &\ 35 XFHDE X HNHE.
string OHOD % FHHFIL O H 5 WVWIiE values DR D OBERICEMMZ SN ET, Z OBRIMEIEICFHIMM L LTH
BRTVWET, fIZE:

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

X DFELWERIT old-string-formatting 2% D £7,

1.2 771N EHRHEZTTS

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

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

BHIO5I8IE 7 7 ANAD A5 72 XFHNTT, Z0DD5IHXFHNIT, 77 A0 ED XSS 1 ernT i
BOXFHA > TVET, mode 1&. 77 ANDHRAH LERLRS 'v' | FZAAEH (FA%OBED 7 7 4 A0
HPNRFHEZINET) o 'w' L LET, 'a' F7 7 A VEBRRACHEE T, 77 A VIEZAFhIAREIE
HEINZ 7 7 A L ORIMTBIMEZNE T, 'v+' X7 7 A V2 HiAEZMAIIHZ 3, mode 518IIEEATHET
BRI NHEE ' THHERELET,

WHE. 77 A NMETFAE=F (text mode) THIMN, FED T>A—FTa4 VY Txrya—FIhik774L
WL TXFINEHABTE LES. TYA—To 27 PMRESNLRTNE. 774V MET T v b7+ — L MK17F
T3 (open() ZZLTLZE W), UTF-8 BHEDHFE LOFUED 0, BTy a—7 14 Y 7&IGEELL
WIGELIIMNE encoding="utf-8" DIEENBTITHTT, E— FIZ 'b' D5 L 7 74 N% binary mode T
MEFEd, NMFV—FE—FTDT—XX bytes A7V =7 b TiAHEELET, 774 NVENLFY—F—F
THLER IVO—Ta VY BRETEEEA,
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7H*FZAME—-FOGARD TIE, 77 v b7+ —AEADITARELS (Unix Tl \n . Windows T \r\n) &7
O \n KET 2007 74V EOEETT, 7FAME—FOEFEZXAATIE. \n PHTL 28277 v b
7+ — LEEDITRELBICRTONT 74V FOEETT, TOETHTONEZ T 7 A LT —XOEHITF X b
T AMEEFL B EE I, JPEG 7 7 A LR EXE 77 A NDEIBALFVF—REHET /N0 DH D %
To ZDEOIRT 7 ANEHAEZTIHETEERL T, A FVE—FZ/ES LT LTLEEW,

T7ANATI 27 VeI ZFIWZ with F—V—FEF5DRFRBVWEETT, ZoRAK, WEAIZHIAN 2T
ALTORITHREIZI 7 ANV EbS2ALHL 28 TY, with Z2ff5 ¢, FLC I &% try-finally 7Ry 7%
fioTELL XD T o eEHRICE T

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

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

True

H L with F—V—FEHHLLEWESE. 774V EHL, ZO7 7 A LDEDICFHINZS AT DY) Y —
ZAEBEBIIRIRT 272012 £.close() ZIERHLTL X W,

Z&E: furite() ® with ¥F— 7 — K’ f.close() ZHOTICFENH LGS, 70 d T ADBEEICKT
LS ETH, f.urite() OEFIEDT 4 A7 1272 ESIAFAHEVWIELRHDET .

with X f.close() ODMUFHLICX>THUONZRIC 7 7 ANA TP 27 M RfBS 2§53 %2 CUED
%E&L\ij‘o .

>>> f.close()

>>> f.read()

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

ValueError: I/0 operation on closed file.

721 274N ATSzI DAY YR

ZOFOLEDHNE, £ WD T 7 A NI T 227 FBBICERINTVWEIBDEIRELET,

7 7 ANVONEZHGALTITE, f.read(size) ZMUEHLET, ZOX Yy FEHL2EDT— X ZHiAH LT,
SF| (5% A b E— FOHE) B bytes 7522 b (R4 F Y —F— FOBE) ¥ LTEL EF, size 1347
Y a Y OBEEITT, size WEBEINTDEDHTH-7HBE. 77 ANVOABRETEHAHL GRLETS, 72
U 774N VYDRAEY) D MEOREZSDHIHEITIEIE DR 20D D FHA, size HATRVERS
. KT (7F A ME-ROHA) size XF. (N4 FVE—-ROHH) size N britAHLTRLES, 77
A N DI T TIGEL TOREE, £f.read) EEDOXTFH (1) ZRELET,
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>>> f.read()
'This is the entire file.\n'
>>> f.read()

f.readline() X7 7 A AH 56 1 TRIZHAND £F, dUTXF (\n) FFiAH SN FH ORI D %
T, WITHEREINEDIZ. 7 7 A ADBITTED > TWRWEEDRKITOATYT, Zhid. EVELEHHEL
TRVWEIIZTZ27%HTT; f.readline() HEDOXFHNZIRELIO, 77 A VOKIMZELZ MR 00D F
To —77. ZEHTIE '"\n'. TROLBEUT 1 XFEI»ORIXFHTRIHEINET,

>>> 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 mANBICIE. 77 ANLF TV 27 MWL TL—F2EL FiEED D 3, ZDHEEA
Y BHRINCHEZ, EET, BHEBELa— Ik 5

>>> for line in f:

print(line, end='")

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

T77ANDIRTOITEY A MERTHARD 7205, list(f) X f.readlines() #ff5 22 dTEE T,

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

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

F7Y 27 OO, FEATDHCERLZTFNIZD FEA - XTI (FFAPE-F) & bytes A7 =
7h (N FV—FE—F) OWFTHLTT

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

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

18

£f.tellO . 77 ANFA T2 DT 7 A NVHEBIFIREDNEEZRITBEERLET, 77 A NVHOHRE
DMEIEZ. XA FVE—FRTIET 7 A LDLENL DAL VT, TFAME— FTCRAHBERETCRINE T,

77 ANF T 27 bONEZAEET 51213, f.seek(offset, whence) ZHWVET, 7 7 A MBI
(reference point) 124 7+t v Ml offset Z R L TEtRINE T, BRI whence 5B TRERI LT, whence D
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fli2s 0 21X 7 7 A LD FEHEHLSHEID. 1 ZHIFRED 7 7 A VBEERF WV, 2 25137 7 £ LOKIEE SRS
ELTHEVWET, whence 3BT AN TE, TI7ANLFDEIF 0. TROLBESBHBEL LTI 7 A ILVDOSHEY
CARY: S

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

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

16

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

>>> f.read(1)

b'5!

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

>>> f.read(1)

b'd'

THFZ L7 740 (mode XFHNT b BT eH o 72858) TE. 7 7 A VOEED S O BICNT 2> —2
RIRFFRAIINTVET (flFte LT, seek(0, 2) T7 7 A VDKBADY —ZIIAIRETT ), £/ HE—DFH
Wiz offset L £.te1l1() D HIRSN/EL, 0 DWTIADTT, ZHUND offset HIFRERDIR S F V% 5]
ZEILET,

77 ANETY 2 Mzl fUZd isatty() X truncate() Wolz, HEDMHHLNRVWAY v FBH D FT,
77 ANFTY 27 MIZOWTDRERTA N, 7477V V77 LY RSB TSN,

7.2.2 json ICLBWBE(TNI-T—HDREF

NFFNIEHIZ 7 7 A VICEZIAAED, 77 A VDO RAAAEDTEI N TEET, HEOHEITIEDL

BNDBRBETT, WVWIDd, read() XY v FEXFH LRI W2d, int() D & 5 REBICZ DXXFo%

‘(ELT T2 ZAEXFH 123" D & S RSCFEH R, BUE 123 1B L2 TR LRVWLSTY, b o b &R
KR PIZEANF I o7 A M RRHEFDH G, FIEETDAR—RP2 Y 7 74 XIZHECRD $7,

I—FPRHET— RE2FWLD TN F LD LTEEER T —28% 7 > A MIRET 220 D12, Python Tl
— B T — X B TH 5 JSON (JavaScript Object Notation) 5 Z & N TEE T, TORHEEY 2 —
)V json 1. Python O 7 —% BEEED . XFHNIRBUCEHLLE T, ZOMWHE U T S4 X (serializing) &
IR E T, XFHIRBN ST — X 2HHEET L 21X, TOVT 50X (deserializing) EWHINET, 2V 7
FARXRENTRLTIVTIARENZETOMIC, 77V 27 FOXFINRBIIT 7 A V2T — X DY TRIF
L72b, 2y V=2 %BUTHNZY YV IZES D TR TEET,

AR JSON ERBBAM L7 7V r—>a vy TF—2%29h e DI {fibhEd, 2L nr 7
~ =R JSON IZFE LW e, JSON 137 — X DA Z T 2358 0 RWERET Y,

A7T 27 b xDHH, £D JSON BEROXFHNKEZ R 512d, Bz 1{Toa— F2EIRZITTY:

7.2. 771\ EHRAHEETTS 77
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>>> import json

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

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

dumps O WZI72BEE0Z, dump ) 3B D, THELIFHMICA T 27 b % teat file TV T IAXLET, £
EHXABFHICEDPNTZ teat file T2, RDESICEL W TEET:

json.dump(x, f)

WZTSVT7 54 XF 51203, £ DA ABEICHD» N binary file 2> text file 72235, RDOKLSITRD
£

x = json.load(f)

FMR: JSON 7 7 A s UTF-8 T a— RLEF, JSON 7 7 4 L% text file ¥ L TatAsidA, HEXIA
ATH < & 21213, encoding="utf-8" ZHHEL £,

DX RBHRIVTIA X T2FHEE. VAMPHELRS 2 3TEEITD, FEOIFRA - A VARV
2% JSON 2TV 774 XF23IEb 5PV LB N LR TERD EFHA, json EV2—LDU 7 7L Y RIZT
U DOWT O DD £5,

BE:
pickle - pickle €Y 2 —)1

JSON EIIXTBBANC, pickle XEEDOEMZ Python A 7Y =22 v 22 V754 XAJgEkR7a b aiLlTcd, L
L. Python RO 7 a +aL T, MOFETHLRENLT IV r—>a Y elET 20 ERA, 5
2. 774V P TERETHRL, BETERVEGITILELNTEL, AFLDDHIZWBEEHIC L > TERI N
pickle 7—& %27V 774 XF 5, KEFICIDEREDa— RPE[TEINTLEVET,
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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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(FIDR=I 5 DfEE)

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 HINOFEITHIZHINDITET 2 L. ZOHIDED BRI ST T, K. BISVED except ¥ —7 —
FORIHEZIN TV 2RI —HT 2858, except HidyEITE N, try/except 70 v 7 DRANE
T E N E T,

e LD except B THEINLHHNE =R LABRWHIADBHKET 22, ZOHIME try XDOHHNICTE X
NEF, et d 22 FF (handler, MBEER) 232 Zi2d RiFAUd. WEBINBWEIN (unhandled
exception) €720, FEIIRLZ LI BRA v =Y 2L TETEZFILLET,

—DD try IIFERBD except B 2T . AL DRI T ENAY RIEZIEETEET, 2Ld—D20D
NY RIULDPFITEINERA, NV RZENET 2 try 8 NCTRAELFINZTZAEL, AU try SINORIO
FsANY B TRELFIANILEL A, except B TIEIFEINTH - 72X T 205 ETEBOEIS 2 H8ET
2FT, PIZIERDO LS TLET:

. 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 B DI A TWIIGE (except B VEmHNCK 258). B, B, B e HAX N2 FT o2 vIciEREL
TREEW — BN —B L 7= except B DEREI XN 2 DT,

All exceptions inherit from BaseException, and so it can be used to serve as a wildcard. Use this with
extreme caution, since it is easy to mask a real programming error in this way! It can also be used to print

an error message and then re-raise the exception (allowing a caller to handle the exception as well):
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import sys

try:
£

s = f.readline()

open('myfile.txt')

i = int(s.strip())
except OSError as err:

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

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

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

raise

Alternatively the last except clause may omit the exception name(s), however the exception value must then

be retrieved from sys.exc_info() [1].

try ... except XUk, 47> a > T else B (else clause) BiF 5 T W TEE T, else iz II 256, 2
T except Hik D BERAICEIRIFIUIRD R A, else fHild try 8 TEL AP EH I MR 2oL i
FITEN2a—-F2HELDIRILET, PIZIEFRDESICLET:

for arg in sys.argv[1:]:

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

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

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

BMOa—F2MIMA2DE try #ik D b else HIOABENWTL x5, RERD, £5FT5Z LT try ...
except X TCHREINza— FhLEBMEI N DL OHINZE > THIE L TL XS W5 HEZ BT 5 5
6‘(\\?—0

BISHIFEA S 5 v &, BISNIBEEMN T SR @2 Ri>oZ LA TE T, OMEIBIND 518 (argument) & b
BNET, SIBOAEES LUFIRORIE, FISORITKFEL 7,

The except clause may specify a variable after the exception name. The variable is bound to an exception
instance with the arguments stored in instance.args. For convenience, the exception instance defines
str__() so the arguments can be printed directly without having to reference .args. One may also

instantiate an exception first before raising it and add any attributes to it as desired.

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

print (type(inst)) # the exception instance

(RDR=I12Hi L)
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print(inst.args) # arguments stored in .args
print(inst) # __str__ allows args to be printed directly,
# but may be overridden in exception subclasses
X, y = inst.args # unpack args
print('x ="', x)

print('y ="', y)

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

X = spam

y = eggs

BIADFI1 R 2> TR, ZR SN WHIND X vt —2 DREDOHERD ( TREME ) i Eh
£9,

Exception handlers don’t just handle exceptions if they occur immediately in the try clause, but also if they

occur inside functions that are called (even indirectly) in the try clause. For example:

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

>>> try:
this_fails()
. except ZeroDivisionError as err:

print('Handling run-time error:', err)

Handling run-time error: division by zero

8.4 fISExthd B

raise X&xMH-oT, FFEDFNEREXHZ BN TEET, Hlzi:

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

NameError: HiThere

raise DME—DFIEIIER TN 2HI0 2 URLET, ZHUIHIANA > R 2 ZADHIH 2 5 R (Exception ik
HKUKP T R) TRINZRD EVA. BIAT I ZAPEINIZGER. 5IBIELOa Y X I 7 ZPETHE R,
RN A Y AR v 2MLE R ET:

raise ValueError # shorthand for 'raise ValueError()'

8.4. FISN=EXHTS 83




Python Tutorial, 'J1)—X 3.10.18

BINBFEL TP E S R HELEWET T, 20BN 2T 208 D 72T uE, BMZEAD raise X%z
o THINZFRNEEL A TEXT:

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

raise

An exception flew by!
Traceback (most recent call last):
File "<stdin>", line 2, in <module>

NameError: HiThere

8.5 IS DEH

except HIOH TRUEBDFINNTE L 25E. TORIEOHNINE I NHNDTT — X vE—JIZEFN
3

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

raise RuntimeError("unable to handle error")

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

FileNotFoundError: [Errno 2] No such file or directory: 'database.sqlite'
During handling of the above exception, another exception occurred:
Traceback (most recent call last):

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

RuntimeError: unable to handle error

B B BIINHMBDBISN D & B EIN T VWS 2 2R 729IT, raise XITA TS avd from AIZHEEL £

# exc must be exception instance or None.

raise RuntimeError from exc

Nl =X 1 ) R - Y l= e L Qe I Pl = ¢

>>> def func():

raise ConnectionError

>>> try:

KDR=212%i<)
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func()
. except ConnectionError as exc:

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

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

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

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

RuntimeError: Failed to open database

F7o. BEIRHIS OEHZ SN2 5121 from None Z45E L £7,

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

raise RuntimeError from None

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

RuntimeError

FIADEFE DT AIICEI LT, L < I& bltin-exceptions S L TL 72X W,

8.6 1—H—E&EMH
775 A ETHLWOIINS S Z2ERT 5 2T, MBDHSZHEET 2 e TE%T (Python @2 7RI
DVWTIE 772 ), FlFE. BBIANZ Exception 7 7 AH 5, BEHEEIIHEEMNCIRELZDDTT,

BN 5 2 TlX, HBED I IANTEZ RO THERT LIV TEZT TN, BHEIHEMZDIDICLTEBE
T3, KIE. WL O2DBWEE T ERME L, HIADRRELZL BNV FIPRZ T —ICET2FEREED HE 3
ORI AEEICLEDFET,

Fr AL DHNE, EEREOFISL D AR T L RIBRIC, "Error” THRO S HHITEREINTVET,

Z DFEHEEY 2 — LTI, BV 2L TEBRINTVAEBMNTRETAABEDOD 25— EXE 2
DIz, WHOHINEERLTVET, 7 I RICOWTOFMRERIT 752 B T0ET,
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8.7 V=27 TEMEEERT S

try XIZIEd 5 —2F 7> a VOHIBH D ET, ZOHII V-2 7 v TEEEERT A0 DH DT, LARIK
MTHBFETINET, fleRmLET:

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

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

KeyboardInterrupt

b L finally Hin'd 2355, try XKD ZRTORBEONEZ | finally BiNETL T, try DB 2 H4E
XEBZHDPEPICED ST, finally HiIETEINE T, UTTIE, FIADTREET 2 2 WS BIHEMER S — A%k
WmLET:

o H L try XOFETHITHINDREL S, ZDHIFMNI except HIlZ Ko TUBESNZTL x5, BLZD
BIAEDS except HIIC & o T XN RITIUL, finally SINFETINHKIIC. FOHMNPHEERINE T,

o except HiE 7213 else HIOETHIHNDIRET 2B VIBET, ZOHED. finally HiNFETX
NrRIHS AR SN E T,

o finally #fiC break., continue 7zl return XHETIN/GE. HIFMNIFEH I NER A,

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

o L finally )% return X2 &0HE. RSN S HEIE try 8D return XTI <. finally HiD
return X2 K2 HDITKD £7,

Il Z 4

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

>>> bool_return()

False

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

>>> divide(2, 1)

result is 2.0

executing finally clause

>>> divide(2, 0)

division by zero!

executing finally clause

>>> divide("2", "1")

executing finally clause

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

TypeError: unsupported operand type(s) for /: 'str' and 'str'

RTb»rs B, finally HIiZEDHFXDHETSIATVET, XFITHOELZ T THRAELL
TypeError % except Hi T XN TWRWD T, finally HIETRICHEENINTVET,

EMAD7 7V r— 3 U Tld, finally fild (7 7 4ty bV —JER o) A5V v — 2%, FIHADK
WU 78D 00 B TN % 7o DIAEFIT T,

8.8 ERFEHV)—27 v TUIE

FT7Y 27 bDRPIIE. ZORADOKE DD 5T, FEIZKE - T2BICETINZEHERN 22 ) —> 7 v Tl
HNERINTVWEIIDORHDET, URD, 77402t —F Y L THEZHEMEICERRT 202 ATLZE W,

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

print(line, end="")

ZDa— FORMERIE, 3 — FOETHED - ZRICTEDK 7 » A L EFWEZEETVWE I TT, ZHUIH
Fie2 2 PR TIEBECRY TRAD., KERTY AV —a U CRBEIEICZD 2%, with XE7 74 LD
oA TV IHEIC, BIBIZIELL 72V =7y 7EN2 e BHEEL£3,

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

print(line, end="")

8.8. ERAHIV—2T7 v TUNE 87
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COXDWFTSINTDH LT, e ZATONEPIHENH -7 LT, 77 AL fIZEIC close TNEd, 77
ANBED, EREAHZ V=T v TUHEFROA TS 27 PIZOVWTE, ZRZAD FFa Xy P TREH
£7,
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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, €
Va2 VEBDHAAENT L ZIERESNET, B, Y 2 - VOAGFTZEMIZ. A VX T VXK TITHET
BODET, AVRTVED by TUNUVTETFEINSE A7V T M7 7 A A0 o5AH IS OTHINGEN
WKatAHENZB DTS, __main__ EWVWILFTDED 2 —LD—EHTH 2 L ARINZDT, HMEDLATZERM
EREOZ2ICRD ET, (HARAADGHNIERICIZEY 2 —VNIKEELE T, £DEY 2 —/LE 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
TeZRIKKRLTVETS, ) 8525A, HRIFIELD L 21T, B4 OMNUH L TEED B —HILIRHHTZER D D
DEJ,

Z2O—7 (scope) ¥1¥. HBZLAZEMHIPEE T 7€ A TE 2 X57%, Python 70277 407 %X+ LOFEET
T, VEET 7 AAEE” vid, Bfi7e LI (R spam.egg Tid { B egg D X 512) ARiIE SR L ZBC,
ZOHAHIZEE P LA EROT LIS eilA L L ZEKRL X,

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 TemBh 6 2 HFHDRA 2 - L TEHZETON X T, mNRa—TFDIINC D 2 ZEIHAGET 21213,
nonlocal XA R £7, nonlocal L HE IR o ZZE. B THALLEHEZRD T (20 X5 BRERC
W EEZAAR, BIZHLW o— I ZHE b o L AMD R a—FTIER L. MDD R a—FoEFZEL
LA,

HE, A=AV Ra—=FF (el 7 67F A+ ED) BIEEOBEBO0 —» L R4Ri 2SR £9, BT
X, B—A N Ra—-FEra— VLR AEIZER R UAETZER, Y2 — L OAHEIEMESRLET, 77 XAEH
T, B—H NV 2a—TDHIZH S5 —DOHHIEHPEINE T,

2A—FETFFA ETHRESNATVWR BT NEETY, EV2—AANTERINZEKD 70—~
A Z2a—TF, BENRE IO ENTDH, YARNGEDT THRIHEIN TS, ZDEY 2 —LDLHI[ZE
Mz b £33, KAic, EBROARIOMBIIETRICEIINITbRET — I3V, SEOEHRIX, 7 a v A4
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7 IR OE IR B ETRR DO ST TANSEL L TV 2 DT, BINRARIRIRICHE > TIWI A | (FHE, -1k

ZRUIITENICRES N TV T, )

Python OFi# & LT, global % nonlocal XA THRWELEEZ., AN T 2ZRIIEICHRD RO R 2 —
T L TEMMIED ET, RART—22ab—LiEA, £7¥ =7 F2HANCRET 27213 TF, HIBRDIF
FET. del x &, R—A VR a—TFOHHTZEMD? S x ST 2MPEZMOREET, DF5 L T5, HLWAH
2522 X5 FTRTOHRMERZ, v—AnrRa—72foTiTbN % T, import X, BABODERIZ. EY a2 -

DML R — AN AT —TOLENCHIE L F3,

global X %25 . MEDZEEMP /70— NNV Ra—FIHFEL. ZZITHREINL Z 2R TEET,

nonlocal X, FHEDEEDIMUD R 2 —FITFEL, £ THRMINS Z L 2HERLE T,

9.2.1 XRO—Tr&mZERDH

B2 2a—-7 e AFEMBED XS5 12BREN5H, £z global B XU nonlocal HEMD MY S 2

Toh, ZOBITHEEL X!

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— FElOHIE:

After local assignment: test spam
After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam

In global scope: global spam
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ZOrBH, (F741 D) A=A KA scope_test ED spam ~NDOFFEZZAE L £8 A T L7, nonlocal
AL scope_test LD spam ~DOHEEEHE L, global RAWEFEY 2 — VL NIVOFBELEELE L7,

F722225, global RADFNTIX spam IS FBMINTOEL-ZZd 0D 5,

9.3 V5 RHR

7 IATE, LW Z DL, =200kt 7Y =2 MY 2 UTHEZRERMN T Z 0 O0ED ATwn
3

9.3.1 VS XAEEDIEX

27 AERDOER S BMBERIZ. XD LI FT:

class ClassName:

<statement-1>

<statement-N>

BIEUES (def X) LBk, 7 7 AERIIRE D OICEETFEITLARITUIRD $HA, (77 AEH#KE if XD
DI BBNERICEL 2 b, BEXAHELTUIDH A ET, )

EBRIE, 77 AERONANCH 23003, BEIZBERER D T, oxEEL D TE, Z2hpKICr
DIEHEDNET —— ZHTODVTEETRRET, 77 ANOBMERIEE. XYy FOREH LY THRD
LN OHERDFEY Z F2FBET —— ZAIRDOWVWTHETRRET,

75 AERICAND . Hil- AWM EEMER SN, 0 — AR LTHEbOAET — o T, B —Hh LRk
BRI T 22 TORANEIZ D722 ARZEICAD F3, Frc, BEEEERITS &, Hi-BERoARIEZ 0%
AR O s E 5,

7 I RAEREDPOEEIC (EROKIMCEFELT) KII 28, IFXFTTI U b (cass object) DBERSINE T,
AKX TV 27 ME BRI Y 7 RAERTIER SN AHTZEMONE % 287 v — (wrapper) T3,
JIARFTI 27 MZOVWTIEROHTHLLIFERZILICLE T, (Z 7 RERICADINTAEMNE 572) Jto R —
ANZRA=TPEIFL, ERSNFZ FAF TV 27 M3ER LR — ANV R =TT 5 ZAERDN Y X T
JE L7400 (EOFITIE ClassName) TR S g 3,
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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,

2 5AD AR AL (instantiation) \IIEBGELIEZENE T, 757X F T2 DI R, 7T RADHL
WA YRR RAEIRT, GIEOBRVBEBD X5 1Xiko T ZE W, LRl 7 ATHIRT B &

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,

Data attributes correspond to ”instance variables” in Smalltalk, and to ”data members” in C++. Data
attributes need not be declared; like local variables, they spring into existence when they are first assigned
to. For example, if x is the instance of MyClass created above, the following piece of code will print the

value 16, without leaving a trace:

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

98 FIBIFR




Python Tutorial, Y 'J—X 3.10.18

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 99
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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
T35 RS2 @D T, BRAMNEFEL LT, ZOHMD?=HIZ dataclasses ZfFHAL
9,

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str
salary: int

>>> john = Employee('john', 'computer lab', 1000)
>>> john.dept

'computer lab'

>>> john.salary

1000

HEREOHERT — 2R FRT 5 Python 2— FOWHIZ, DT —XBDXAYy FRLIal—>ar3d
23 2ROVICETIENTEET, HlZI1E, 77A40F TV b oMohDTF—XEERT 2881 H 5
BE. read() ¥ readline() 2FfO7 I RAZERL T, 77 A NTRERLAXFIINY 77 05T —XEBET 5
oL TBE, BI e LTETZLNTEE T,

AVRARVARXY 9y RA TP 27 VB BEBEERDD T, m.__self__ EXV Yy Fn() OBLTWEAL Y RAXY
2F 727 FT.m.__func__ 1ZX Yy RIS T B84 7 =227 b TF,

9.8 7L —% (iterator)

FTTRROVWTWBTL & 9D, for XEMFS LIZFLAY DAY TFA TVl MZbloTL—7%{75 22N
TE%7:

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)

(RDR=212Hi <)
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for char in "123":
print (char)
for line in open("myfile.txt"):

print(line, end='")

IOV EEADT 7 AFEFHETHRETHENG VD DOTT, 171 —XDEMIE Python NALATEHED
2R TVwET, BT for XFar s F 47227 MIHLT iter() BEZMFATHE T, B,
AYFFOROERICLDFOT7 7 EAF2 _next__() XYy FIERSATWL/TL—XAT7Vx0 M 2
BLUET, T EERINIGEIE. __next__() XY v Fid StopIteration fSfZiXH L. 2 D@ %321}
for W —FIIKT LET, #HAAAD next() BABZMF > T __next__ () XV y FEEERERZ I TEIE T,
COBNIBIEA S W< DD ERLTVET:

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

<str_iterator object at 0x10c90e650>

>>> next(it)

lal

>>> next (it)

lbl

>>> next (it)

lCI

>>> next(it)

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

next (it)
StopIteration

ATL =270 ralORIZHZITHAEZHHELTOVIUL, BEDZ 7 RICA T L —XE LTOREVWEBINT
ZDIFHETY,  _next () XYy FZ2FEOATI 27 b2IRT _ _iter. () AV Y REBEERETZDTT, 7

FAM _mnext__ () XAV v FEEFELTWEHE, __iter__() XV v FIZHIT self ZRT Z 2 HUJRETT:

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

def __iter__(self):

return self

def __next__(self):
if self.index ==
raise StopIteration
self.index = self.index - 1

return self.data[self.index]
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>>> rev = Reverse('spam')

>>> iter(rev)

<__main__.Reverse object at 0xOOA1DB50>
>>> for char in rev:

print (char)

n " o B

9.9 O xxL—% (generator)

VIRL—=RF ATV —REAERT 27D OMRETHEIZY =L TT, Yz —2EEHOBBD X 51cHE
PRETH, MorOTF—2%IRT L 22X yield XEHVWET, 2OV XL —XITH LT next () M
ENB7RT, Vo1 —ZFLENCHT L 7ZABEEZHBALES (Yo rl—&iE 2ToO7T -2 RERICED
XDBFATEIN L EEELTOET), UTFoflz AR, Y2 r L —X e THHBIERTESZZebh b
£

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

yield datalindex]

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

print (char)

m O H kFh o

VAL —RTTEBLILIE, RIOHICHIR L2 IR EFo7cA T L — R THEHATEET, V2 AL —XDE
BPA T MIRZDIE __diter__ () XY v FE __next__() XYV vy RPHBTERINZ LT,

TR —&DD S —ODEELEEEIZ, MO L 2 icu— A EH Yy FITRELSABINICHEEINZ L WS
ZrTYT, ZHITED., self.index % self.data E\WVW o2 A VARV AL B o7 Fu—F kb HEHIC
B EEL N TEZLSITRDET,

XYy FZHBAER LD 077 20FTREZ BERET 21E2012. Y22 L —X 3K TRICHBIIC
StopIteration XM L ¥3, IO OERELHAGDE S L, BEOMEKEES O LR T, BHIIA T
V=R TEETS,
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9.10 oz xL—4x

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,

1l

>>> sum(i*i for i in range(10)) # sum of squares
285

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

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

>>> sum(x*y for x,y in zip(xvec, yvec)) # dot product
260

>>>

>>>

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

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

>>> data = 'golf'

>>> list(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:\\Python310'

>>> 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 H)

>>> server.quit()

(2 2HODHNZ localhost TR =T —N=DBIWTWERENDH 2 Z L ITHERLTILE W, )
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10.8 Bt K|

datetime EY 2 —E, H-PHZEZBRIEST 272007 5 X%, Bl HiEe BHELTFEOm TR L0 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

LTWVWET,

>>> # 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

—RIL T — 27— A4 TEEMERE. LT XS REY 2 — W Ko TEEMICH K- PSR F 9. z1lib,

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

10.8. Bft B!
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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:

o xmlrpc.client B KLU xmlrpc.server Y 2 —/lid, EREFHEZMECH L (remote procedure call) %
BLRLZZZEDRWMEERCZEZTLEVE T, TV a— A Lid#EN, XML %45 72 O BN 2 I
BBED D A

o email Xy —Ik. MIME 20Ol RFC 2822 IZH I X vt —INHEEREDE AL X v t—
CEEMTEEODIATIVTY, EBICA vV RREELLZDZE LD T2 sntplib X poplib
LE ST, email Ny —Id (MIEZET) BB v £ —IEOMHESLTa— F2fTo72 D,
AR —Fy MEBEDIZ Y a— FRoAv X 70 FalDERERTo2DTELDDELLEY—ILEy b %
iz CVET,

o json Ny F—IF DRI T — ZZHBRD -2 FZ T AR MZHE— P LTVET, csv BV a—
UET = ZR=ZPRFET RN R— P I TW3 CSV 7 7 A VR EEGmRABTET20% K- b
LTWET, xml.etree.ElementTree, xml.dom 7% 5 NZ xml.sax 2%y 77— I & XML O % ¥R —
FLTVWET, BET2E, TROHDEY 2—LIZ&k > T Python 7 7V 7 —> a ¥ iy — L ORT
CTHBHBEILT -2 22 ET Z e PHRET,

e sqlite3 EY 2 —Z SQLite T—EZN—2X 574 75 VDF v =TT, HTIFEED SQL > > & v >
A% W THEFER R 2 ke i 7 — X R— 2 B L £ 3,

o FEBMLICEET 2H8HEIX. gettext, locale, codecs XY 77— LWV 2EY a2 — A THR—-FENLTV
9,
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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:
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>>> 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 = 'J'

>>> fmt = input('Enter rename style (/d-date Yn-seqnum /f-format): ')

Enter rename style (%d-date %n-seqnum %f-format): Ashley_YnJf

>>> 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

FUTIL—1rDd 5 —0DHRII. BEDHAME NI T7r—<v trrsDTurssudy 7ONMTT., ZHhICX
D, XML 7741, 7L—r7F A bDLR—bH, HTML ® web L RK—FHOTF 7L — iz, ALY
7osaPy 7hoEEEDALI N TEE T,

11.3 N1 FUT—2L 01— FDIEE

struct EY 2 — LT, BRABEZDONALF VU L a— FEX2#ET 5 pack() % unpack () &\ o 7B 1E
L TWE T, UFOFITIE, zipfile €Y 2 — N2 HOFIZ, ZIP 7 7 A LD~y ZEHZKE T 2 HEZRL
TWVWETF, "H" & "I" WOy JFFEIE. ZNZN2 31 P 481 FOFERL BEERLTVET, "<"
F. 208y ZFFED standard ¥4 XTHH, N P A=K =DV VLY T4 7V THBILEZRLTVET:
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import struct

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

start = 0

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

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = datal[start:start+filenamesize]
start += filenamesize

extra = data[start:start+extra_sizel

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

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

11.4 RIWFRALY T4 27

AL v RUE (threading) &%, IEFHRKERBRRICRVEROX R 258 T57 729 7T, AL v K&,
I—HFDANEZIHIoD, BRTHDXRZEEFDPT ISR 7TV r—2a vy rEdEs, ML LS
RERFIE LT, 1/0 2RO L vy FOFEUE L W5 L TEEIE 22 WS b DhHH FT,

FOa—FTid, @/KEDEY 2 —)L threading TXA > DT 07T LD LENLEHRTHO X R T %2H)
EXEBLNZ XSICTHHERRLTVET:

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

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

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

NUVFALy R7 TV =2 a vl ETRAFELOVHER, 722V Y -22HET 2L vy FHEOFHE
(coordination) T3, ZDMBEZMRRT 5729, threading EY 2 — L TiER vy 7oA XY b REEH. &=
7AWV o A DRI Y 27 4 TEEHL TV,

THOLEY =B N%—T, brot Lt LORMTHBIRNELZMEZII SR TIeAHD XTI, Lk
Mo T, XRI7HEFHETIE queue TV 2 — N E{H o THOEBDAL v FRALDY T X E2—DDAL v FIZ
EDRAB, —DODVY —ZAANDT 7 RAETEZRIT—DODAL Y RIZEFXEZIEINRVTL LI, ALy R
M DBERHEEIC Quene A 7Y =7 M5 &, REMDEHITRD, AlFGMESEE D, EEESHEL $T,

11.5 OJ &

logging €Y 2 — /LTl BEZ OWAEL ZRATLTFREDH 2 0 /5 A7 a2 LTV Ed, RHMEH
WA TR, B R vt —U% 7 7 1% sys.stderr IZEFLET:

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 NOH 2R L %5

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

CRITICAL:root:Critical error -- shutting down

77 4V M Tl info() ¥ debug() I KA HNMflx N, MFEHEL S ISR EFEEINE T, FEIRATRERE
B, email, F—& 2754, Y7y b, HITP ¥ —NADEERERDH D £F, HZ7 4 LR EERT 2
¥. DEBUG. INFO. WARNING. ERROR. CRITICAL ¥*Wo7:X vt —SDF 534 F VT 112k o> TRRDLEERE
BT TEFT,

0 U8k AT AlE Python 2 S EERET LD TEFIL. 77V 55— aVy2EBELRLTHOIRET
ARXTED LS, Z—FPREATRBRRE? 7 A ML o TRET DI I DTEET,
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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:/python310/1lib/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"')

122 BN EEESATSFVIZYT— - ZD 2




%

TWELVE

%

G
il

BNy ITr—o

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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python -m venv tutorial-env

ZHUX tutorial-env 74 L2 b UDRIFAUIIER LT, ZDHIZ Python £ ¥ X7 ) &, ZOMEET 2 7 »
ANDA¥—=2ZLH 774 L7 FURIED £T,

A8 D—RZT 4 L7 MY DB .venv TY, ZOLENE. BHEIZS 2L TRINATVWEED, 741
) ﬁlﬁ?‘i?%@m%ﬁﬁﬂ?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 D5E:

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. 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:
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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
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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,
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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: H#7% Python ® Web %1 b, 2 — K FF 2 X~ b, Python 283 % Web
R=INDRA Y R—FZATVET,

e https://docs.python.org: Python KF 2 X ¥ bADHERWT 7 A2 HEL £3,

o https://pypi.org: Python v & =4 ¥ 7 v 7 2, LLAiE Cheese Shop™ ¥\ 5 BFFTHMIIN TV E
Lo ZHUE. 2—FEROKX Y >0 — FT& 3% Python €Y 2—LDRE|TT, a—FDYY—2%L
726, ZZWREBFET LI THOADBROTFLNET,

*1 ”Cheese Shop” & Monty Python ® 2% v FTF: BEIADNF—IXRBICA-72FNE, HHRDEF—F LN BN L clerk

DWE -7z,
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e https://code.activestate.com /recipes/langs/python/: Python 27 v 7 7w Z7iZa— KA, €Y 2 —i,
FHWRRA 2V T rOERERaL 7Y a »TY, EELS DRFAHDAE Python Cookbook (O'Reilly &
Associates, ISBN 0-596-00797-3) iZIR S TWVWE T,

o https://pyvideo.org {ZFFRPL—F 7N —TOXED S Python BEOETADY ¥ 7 2 EDHTVET,

e https://scipy.org: Scientific Python 0 = 7 MIBEFIOEEREE - BIEEY 2 — Tz, #BAR
B, 7=V & B Y L= BB, MEtOMREDZ Dy F—I L T0E T,

Python BI#HO BB DOREITOVTIE, =2 —R PV —7 comp. lang.python IZIFGT 20, Fizld X —
Y27 R b python-list@python.org IZiEZ Z N TEE T, =2 —RATN—T A=V 7YX MNIF—1
VA ENET, Lo T, AARBEREN Xy =Y, IS AANBENICIREINE S, EM (2 FE
) MLOKEEDIRE, FILVWEY 2 —LORERLET, | HEHEBEOEMPB DD EFT, X—V Y7 VRO
7 —H 4 & https://mail.python.org/pipermail/ THIHRIFET T,

RO, BF X< HBEM (FAQ L MINET) DYRFEF v 2 LTLEE W, FAQ 13 DR LELD
FFohs2< OBEMICEATVET, HRAOHBEISHT 2MAPBICEERTVE 00 LLERA,

filE
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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
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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

B D BB iR D ITWVEIZ R o TV S I3V R, round () PIEZ - TEHEKROMEZ LD 5 Z & T, NiEHE
BRODIMHMDEE HETE 2 X512 2HE1HD £T:

>>> round(.1 + .1 + .1, 10) == round(.3, 10)

True

2 EDFENREITH T 2 EMEHBER, CO XS BRBEIHEZ L AR TVET, 70.17 12BF 2 &R, D
T 7" RBLI - OFETHMIZHAL 5, 2 #EEOEFH/NMURHRICE B85 Z2ofho X HIs B inE
FRIZBI LTI The Perils of Floating Point 2SR L T 72X W,

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),

BRI PEFENSHBEDAY — 22— =45, SciPy 7rY =7 PR L TWS NumPy v 7 —I 92D
HOEFEH Y =P B FTARTAHBNETT, <https://scipy.org> ZZRLTLIZZ W,

Python ¥ AHIC float DEMARMABERZL 775 —RXHIET 27200y —LE2EMHELTWE T, float.
as_integer_ratio() XV v Fii float DEZHHE L L TREHL T

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

CONRIIIERER DT, JTEDEZERICEITT 2 Z LN TEXT:

>>> x == 3537115888337719 / 1125899906842624

True

float.hex() XY v FiZ float DfEZ 16 #EHTRILFT, ZOHED AV a2 —X 1o T\ 3 IEMERHEE
RETEES:

>>> x.hex()
'0x1.921£f9f01b866ep+1"'

Z DIEffE: 16 EEEFREIZD & D float HEIEMIIETLT 272D 2 e N TEF T

>>> x == float.fromhex('0x1.921f9f01b866ep+1")

True

ZOD 16 EBRBUIIEHR DT, % (77 b7+ —LIDKEET) N— a Y ORK 2 Python T% D H
DLD, OZDT7 =<y PP K-+ LAEEE (Java 2 C99 1Y) LIEFEICR DD T2DICHHT 52
ENTEET,

BOEF >y —n e LT, ArtllEICB T 2FEDO R A Z2HEM L TN S nath. fsun() BBAH D £5, 20l
BMEZAFHMEICR LIAB LD S, 7 RbAMN 2B LE T, KD, MEINRBNLGIHEICEEL S
ABECERSINBZLAD, MRPEES T 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:
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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'

138 % 16 = 8%




Python Tutorial, Y 'J—X 3.10.18

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
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T8

>>>

2to3

AVRIIT 4Tz NIBITABT 741D Python 70> 7 b T, A VRTVRTA VY RITT 4
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

Python 2.x ®2— F% Python 3.x D3 — FIZE#T 2V — LT3, Y —Ra— FZEHL 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 = —
A% ERTDHERRERMEL T, ABC 3K (virtual) ¥ 727 522 BALE T, ZHIRIZ 7 A0 5
WAL FEVEAD, ZNTD isinstance() X issubclass() ARSI N ET; abc EV 2 — LD ¥ a
XY PEZBLTLEZ W, Python 123, £ DilARAA ABC EMEATVE T, ZORRII,
(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
MEBED ABC Z1ERTZ £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,

See variable annotation, function annotation, PEP 484 and PEP 526, which describe this function-

ality. Also see annotations-howto for best practices on working with annotations.
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B8 (argument) (3180 BIECEIEUHSBAC, B ($7213 XV v F) CHEF T, HE 2 /s b

asynchronous context manager (JEFIfAa > 7F X b1 —T %)

£7:

o F—TU—FEIE: BBITFUOH L OB IEORNENTF OV d D (fl: name=) 0. ** IZHE 72 FF
EoHoEr LTEIN5IE. HlZIE. XD complex() OMEUNH L TIE, 3 & 5 25%F—7— F5[#
T9:

complex(real=3, imag=5)

complex(**{'real': 3, 'imag': 53})

o {IESIE: F—v— R5IELMDOFIE. MBS IBUIEIEY A P OEFICEL e TE, iz * IH
7z iterable DEZREL LTEIT BN TEET, HlZIX. ROFITIE 3 & 5 1dMAHMAESIETT:

complex(3, 5)
complex(*(3, 5))

EFBUIEBOERICBOTHRIN EOa - AZBHICE Y Y TonE T, b Y TEITIHANIOWTIX
calls B LT 7EE WV, YV Xy 7 RAZBWTHFIBERT=-DICHoWBEMHS Z e HKE T,
Ml X NS fEE e — A AEBICEI D Y THNE T,

®315 . FAQ @ E518 K5 IEDEBNIAITTH? . PEP 362 2L TL 720,

__aenter__() & __aexit__() XY v %
EFT DL T async with XNORGEZEH T 247227 T3, PEP 492 TEAIhE L7,

asynchronous generator (JEFIHAY = & L — &) asynchronous generator iterator %R 3 BT, async def

TERINTZar—F VBEBIETWE T, yield REFHFOHTERLED £3, yield ik async for
N—TTHATEZ2EOM S EERT 2DIHHINET,

WENIIEFAY = 2L — ZBIBERR L £ 32, RiCk-> TR RS XL —21TL—&2 237556
BHYET, BRSNLERPH L2 THRWEGE, B wen B Ee AL £,

JEMIY = 2L — X BEICIE, async for XX async with X2 TR await RdbHBZ 2 HHD
£7,

asynchronous generator iterator (JERIHAY = 2L —& A 7L — &) asynchronous generator B THEK I 3

F7Y 22 FTT,

ZAUE, __anext__() XV v FEMHo TIEYRH XNz L =12 awaitable + 7Y = 7 b %iIRT asynchronous

iterator T3 Z D awaitable 7Y =27 NI, XD yield NETOIEFMIY = x L — KB O AL FE
TLES,

yield 12K %7K, ZDHETOERITRE (v — I VZEHE RERED try ) WHE—FF S %
¥, __anext__() TRINMD awaitable I2& > T FFEHAS T RL—RATFL—4 PERICHM XN
o &, Rl LFERTEEE L3, PEP 492 BX U PEP 525 28 L T EX W,
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asynchronous iterable (JEFEIA A 7 Z 7)) async for XOFTHHTE 247 =27 T3, BHHOD
__aiter__() XYV v Fd 5 asynchronous iterator B X2 TERD T4 A, PEP 492 TEA X
NEL%

asynchronous iterator (FEE I A 7L — &) __aiter__() & __anext__() XV v FERELLZATY
=27 MT9, __anext__ & awaitable & 73 =7 P ZRIKRIINIEHRD £H A, async for &

StopAsyncIteration ISV X3 2 £ T, IEFAMA 7L —&X D __anext__() XYV v RK2HRT awaitable
ZRIALE T, PEP 492 TEAXNE L/,

BM A value associated with an object which is usually referenced by name using dotted expressions. For

example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by identifiers,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using a

dotted expression, and would instead need to be retrieved with getattr().

awaitable (fFf%RIHE) await N CHHT 2 Z e R E AT 27 M TH, coroutine H. __await__() XAV v
RBHZ2F 7227 FTT, PEP 492 2SR TLEX W,

BDFL AL =K EMEE (Benevolent Dictator For Life) OBS T3, Python OfE#E. Guido van Rossum @
2T,

binary file (XA FV 7 7 AN byles-like ZTP LI b OHRAAABIVEZRAANTES J7AILFTox
Ik TS, X FVT7A40DHNE. N4 FVE—TF ('rb', 'wb' or 'rb+') TH»NT 7 £ 1,
sys.stdin.buffer . sys.stdout.buffer . io.BytesIO % gzip.GzipFile. DA Y A X VA TT,

str A7V FDFAEEIVTEDZ 77 AT TV 27 MZOWTI, text file BBRLTLZE W,

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the code
using the object does not own the reference. It becomes a dangling pointer if the object is destroyed.

For example, a garbage collection can remove the last strong reference to the object and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong reference
in-place, except when the object cannot be destroyed before the last usage of the borrowed reference.

The Py_NewRef () function can be used to create a new strong reference.

bytes-like object bufferobjects Z %R —kr L TWT, C FEDEKT ##i L7z contiguous Ny 7 7 — 22 {HLA]
BE#2 A 7Y =7 b, bytes, bytearray, array.array . %< O—f72 memoryview 7Y = 7 b3
ZACY D £F, bytes-like A 7P 7 NI, T—XEM. N F VT 7 AANDRFE. Vv bMEEH
LIEERYE, "L FVF—XEBERTZ20VAVAREECHHT 2 e RN TEE T,

BODPDRETEINAFV TR LETI0EDRDHDET, ZOREDOFF 2 X PTIRIL "HAHE
AREZR bytes-like A 7Y =7 P ICEKRLTWE T, ZHEARERANY 7 7 —F 7Y =27 MZId, bytearray
¢ bytearray @ memoryview REDEHFENE T, £/, OB ODLDRETIIAELRA T =27 PO
AFVTF—=& (7 HAHLEHD bytes-like #7322 }7) ZREL EF, £HITIE bytes & bytes O
memoryview * 7Y = 7 FEENE T,
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bytecode (/XA k2 — F) Python @Y —Z2— K&, Python 7127 4® CPython 4 ¥ & 7V X DNERFEI
THBBEAL A= FAL VAL LENET, A4 b a—FiE .pyc 77 AMCF vy S adh, FAL7 7
ANP_EHIZETINZ L ZREDEHRICRDET (V=R =F2o6NS ba— R NOHEDa >4
MIEGEXNET), 20 " FEE (intermediate language)” 1. &4 D N4+ 2 — FIIHIRS % HEKGEE
ZHEITTS RETOY TEET 2 0AET, BERERL LT, N4 ba— FEEL S Python 8~
UBITEWES 32 Z 2%, Python VY —RBTRETH 3 Z e 3 s TuEEA,

NA Pa—Foms—Eid dis ES2a—L HHET,

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with

the following syntax:

callable(argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the

__call__() method is also a callable.
callback (=N 2) RO D ZHREETHEITINZ D158 LTHEXh 5B

ISR (VFR) A—HF—ERA TV 2 VEERT 272007 > FL—+TF, 77 RAERILE, 2075
ADA VAR ALDEEET BV Y ROEREEAE T,

class variable (27 7 2ZH) 7 7 A LICERIN, 7 FALNRLT (0FD, JIRADA VAR YA ETERL
W) EBEEIND ZEZHMNE LTWSAETT,

coercion (BUEH) M TR 2 5182 S HEORPIITONE, HE3RDAL VARV ZADHORNDIEEDZE
#ood, BIRIE int(3.15) IXVFEV/INBURECE BEL 3 ICAFIL £, LA L 3+4.5 TlE. &5 8u3H»
High (—O3BEL — o3 EFE/NBURE). A% 3 2H1ICF URICE#T 22 Ud TypeError fI54AH3
BFongd, MmsRr o/, TRTOGIIE, 728 AR TH->TH, HIZ 3+4.5 TiF& L
float(3)+4.5 ¥\ 5 X312, 7uZ I~ —HFEUAICERL L 2T UITWIT 8 A,

complex number (ERH) L<HOLNTVEIFEHREMIRL72d DT, TRTOBIFEH L BH oML LTERX
NET, BEEEBEN (-1 OFHR) KEHEHI L 0T, —BICHFETE i rFrh, TH¥TE j
LEPNE T, Python IEBEHICHAAATHIGEL, BEORILTWM-> TVET, EIIIKREI j 22
JTEEET, HlXIF 3+1j TT. math Y 2 — L OEELIE R T %121E, cnath ZVE T, HHR
BOMHIEZ2 D GERBEFOBET T, BEEEECRTIUE IZEFEVREHLTLE->TLVT
Lx9,

context manager (A7 XA A—T %) __enter__() & __exit__() XYV v FEERT S I LT with X
NOBRREZEMT 2479227 b TF, PEP 343 2B L TLFX W,

context variable (Y7 FZX MER) a7 F X MKFL TERREEZROER, ZHUI. D 2EBOMEHIE %
DETAL Y FTERREDBZAL Yy FE—ALX L =JIHUTVWET, LrLay7FXMERTIE 1
DDFETAL Y FIZWLDOHhDay T A MBH DA, ar 7R MO F 3RS ZIER &2 X 2
DERDBIFTF . contextvars ZBRL T X W,

144 18 A & FB5E


https://www.python.org/dev/peps/pep-0343

Python Tutorial, Y 'J—X 3.10.18

contiguous  (BE#E. Ei5K) Nv 7 7 HIEIC C-EH 7213 Fortran &t TH2HEI1T. ZONy 7 7 138K L
TV EAREET, ¥rXTL Ny 7 713 C @i TH D Fortran @ TT, —XRITORHITIE, ZDHERHR
FATREY ETBHET 2 KO KEEIN, RFXER2OBE DM TV EF TS E T, ZXILOD
C-H RS TIE, X TV 7 FLRAIHCER 2K 2 B3 RBEOBATHRINCLD % DITH L, Fortran
HHE L ELA TR DIR A FHBRANCH E 5,

J—F> (Ar—FY) ar—FYEIIN—F DL —RNZERTT, 71 —F ViFRD sl
RPBAD, ok sl mhr ot s, aL—F B ZL OkARIEN S A5, 2, BT 2
ZEMNTEET, ANV—F Uik async def XTEETEZET, PEP 492 2ZRL T Z&E W,

coroutine function (2 —F YBIE) coroutine A 7Y = 7 PR TEITY, 2 —F VBIEIE async def X
THIEXN, await. async for. BX U async with F—V—FE2EOZ MK ET, Zh bk PEP
492 THAZINE L7

CPython python.org TEAAENLTWA, Python 1027 I ¥ 7/ FFEOEMERNLRFEIE TS, "CPython” ¥ W5
HGEIX, Z 5% Jython % IronPython ¥ \Wo 72D 5EEE » XBIF 2 XREBNE LS ICHHINE T,

decorator (7L —%&) IO %R I BIE T, B, Owrapper M TR ZLH i L GHEHZNES, 7aL—
2 DO— &R 72 FFFZ. classmethod() ¥ staticmethod() T,

TAL—RDOEEZ I VR VAT 2l —TF, XD 2 OOBBERITIEHRMICA TS DT :

def f(arg):
f = staticmethod(f)

@staticmethod
def f(arg):

FUH&EA 2 7 RCHFELE T, DEDEDIEEA, 7L —XIZOVWTEFLIE, BEUER B &
P IVIRAER DRF a2 X 2SR TLIIZEN,

descriptor (FRZVTER) XYV v R __get__(), __set__Q), B2V __delete__() ZERLTWVWSA 7V =
JbTT, 27 7 ABMENTRAZ VTR TH2 L&, BIFRRICE T, FHE ST K512 EIEDLIT
CHEhE3, @, getset,delete D72 a.b LEL L, a DIV FAFHENTAH 7T =7+ b ZMRKL
FTH. 0 BTRAIZVTRTHUEZENETNDTAZ ) TRV y FRRFHEINET, TARAZ Y TXOHE
filZ. Python Z7FE< BT 2 ECTHERDET, LWVWOIDIE. TRZVFRZZDN, L XYy R, 7
OXRT 4, ZTAXY v R, $IXY v B, ZLTA=RT FADBBE V5 72% L ODEEEORBTZH 5
T,

FRZYTFEDRXY v FIZB L TOFEMIZ. descriptors % Descriptor How To Guide ZZ B L TL 72
W,

dictionary (#¥F) EE D & — 2 EINETT 28885 TF, __hash__() XYV v F¥ __eq__ () XY v FEHE
ELERDA TV 27 b 2FXF—ITTEE T, Perl T3y > a (hash) eI TVWE T,
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dictionary comprehension (FFEHNERAD) iterable NORTH 2 WIE—FOBERZME L T, ZOME1LR S
HEPRT a7 MREZHTT, results = {n: n ** 2 for n in range(10)} £ F 5, ¥—n
M n % 2 W) 2EFEEZAER L 3, comprehensions S L TL Z&E W,

dictionary view (#f&HE 2 —) dict.keys(). dict.values(). dict.items() PR TA T =7 bTT, &H
DHEHOEHN A 2 —2RHE LT, §2bb, HEILHEINLI b a—3ZhZ2 ML £3, §FEH
Vo —ZEHINCSERZ Y R MZT 512iE list (dictview) ZFH L TL 2V, dict-views 2B LT
72E W,

docstring 77 R, B, TV 2 —VORAIIONTHEIXFHNV T INTT, ZDAA — b DETRHTIIIEHR X
NETH, ar L 7 RZEoTHAlEh, 202772, BB €Y 21D __doc__ BIEE LTIRIFES R
FT, AVIRARI T a vy TES GRIE: B LTSBRTZ3) OT, A 7927 D RKFa X%
H EHERN IR GATTE,

duck-typing H2A TV 27 I DBIELWVA VR =T 2 —2AEFS>TVEPERET DA TV =27 FORER
BRWTRT T IVITRZANLTT, bbic, BiicA 7Y =7 DX Y v RREEDFEIZN I D bz
DLES, (ZPEADESIKEZIT, 7ADESRKEITIE ZRETLLTHS.)) A VY R—Tz—A%
BEIDEHRTLI T, LR TS v Eza—RE RVE—T7 4 v 7 RREZHF L TCE R R L X
BET, Xy 7 XA I type() % isinstance () ICKBHIEZ BT E T, (2L, Xv &4V
I% HREEV SR THTETAILdTEET, ) 20RO D, HAC hasattr () HIESP FAFP 7n
oIV RMALETS,

EAFP TEBAI% 2 2 X DEFL%2FE S WAL (easier to ask for forgiveness than permission, ~—7 4 — DIk
AN OMETT, Zd Python TIALL LN T VWS =T 4 ¥ T AXA)LTIE, BEITENZ X —EMES
FIETH2DDEREL. ZDIRED R TOWEHEIHINZHRL £ T, COMBTFERSETF2a—-74
YT ARA NI, try XB XU except XD K SADHZDHRHETT, ZD77=v 273 CDES
REBETLIMEDNTVS LBYL ZX A LML S DT,

expression (R) I DELFHiIN S, —F & FH DX (a piece of syntax) TF, SR 5L, K&V
77V, 4. BT 7 A, HETPHEBIFOHE LY, BEERITROBEZOMAELTT, HOZD
Sab L #EWV, Python TREFBORTOMBERI AL VI DI TIEDH Y FHA, while DX 51T, REL
TREEZAZRN X 35D £3, RABATRIRLIXTT,

extension module (RIREY 2 —1) C % C++ THELNZEY 2 —/LT, Python ® C API 2F|fH L T Python
ayer—HF—a—FrhebhLET,

f-string 'f' % 'F' DRIV XXFESNY 7 I MK Vstring” EMEER, 2T 7 —~< v FEAXFEHY
77V OFEMEEOLFFTT, PEP 498 LT 23\,

file object (7 7 A NI TV 22 ) FUDY Y —ZAAD T 7 4 LI5A] API (read() % write() XY v K&¥Ff
DHD) ERALTWEATY 27 bTT, 77A40F 7020 ME, fERENLFRIZE T, EED
FTARZEDT 7400, ZOMDERA TDRA ML —IRBETNNA R (FIZIF, BEAHS, 4 XEY
Ny Tz ITy b NAT F)ANDT I RAZHENTEE T, 77 ANVATT =2 ME file-like objects
X streams & XN FE T,
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T3 AN T2 MIQWFEBX3IEEIVET: Lo NAFU—=T704)L. N7 7Ehi= N1F
=T 7). ZLTC THFRART77A4I TF A VX —T 24 AT io BEY 22— LTERINTVET,
T 7 ANF T 27 b BAELIEENTL T open ) BEUEfES Z 2 T,

file-like object file object ¥ [AFET T,

filesystem encoding and error handler Encoding and error handler used by Python to decode bytes from the

operating system and encode Unicode to the operating system.

The filesystem encoding must guarantee to successfully decode all bytes below 128. If the file system

encoding fails to provide this guarantee, API functions can raise UnicodeError.

The sys.getfilesystemencoding() and sys.getfilesystemencodeerrors() functions can be used

to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the PyConfig_Read ()

function: see filesystem_encoding and filesystem_errors members of PyConfig.
See also the locale encoding.
finder (774 V&) A YR=PINTVWBEY 2—D loader DFERERTTEA T 227 b T,

Python 3.3 YT 2 MO 7 >y 4 Y X3 H D £, sys.meta_path THHXNSZ meta path finder
¢ . sys.path_hooks T X3 path entry finder T,

FHICOWTIX PEP 302, PEP 420 B8X U PEP 451 2B L TL X W,

floor division (V1D TRRE) — L WEEICYI D T2 HEEMRE, YD B TREEE T // T, Hlxid.
11 // 413 22k, 2R ENFRCFENEBOBEDRETIX 2.75 28 BoTx¥ 3, (-11) // 4
& -2.75 2 INEWAIZ A2 FRIE: ADEERAOADEITI) DT -3 1482 I LITHERLTLEZ
W, PEP 238 ZZHLTLZE W,

BE¥  (BIE0) MO LANZEZ RS —EHOXD Z e TY, BEICIZ 0 LD R348 #ET e PR ET, FER
DEITRHZSIBEFHAT 2 Z e PHK T T, R AV v E, function 2B L TL 72X W0,

function annotation (B¥(7 /77— a>) BBD 5 X —&ZLIEDED annotation T,

BT/ 7—>arid, BEEFEEYE ODIEDATS: fIZIX. ZOBKE 2 2D int HD51%
ZHS LHIfFE N, £ int OB D EEFO L HfFETVE T,

def sum_two_numbers(a: int, b: int) -> int:

return a + b

BT /) 7—3 a v OXER function O TSN TVWE T,

See variable annotation and PEP 484, which describe this functionality. Also see annotations-howto

for best practices on working with annotations.
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_ 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 (HFR—YalL 7> ay) ZhEEDLDNSZ Z 2 DRV EY ZFRT 2 TF, Python
F. BRA T Vb ERSRERH UBES 2RI —YalL 7 X effioThHR—yav s> arziT
WET, IR=Yal 77Xt gc T 2—NZMlioTIRIETEET,

JIRL—& (Y x=H VL —RX) generator iterator 2RI BT, BEOBBICLITWE T, yield XEHiD
MTHRLEDFET, yield . for V—FTHHATED, next() BETHEZ 1 DFOWMOH LD TE
%5, EHOWM O ZERT 2 DIHEHENET,

BEIEY 2 AL —ZBZELE T2, WRCE-sTE Pz RL—F4TL—% 25T HEVNHD £7,
BRI ENERPH S 2Tl E, RO e 2 B2 AL £,

generator iterator (¥ =z AL —& A 7L —2X&) generator BIITHERINE AT =7 M TE,

yield D7 MIZRATFEITIREE (RFTABSAR WD try R 2 ET) R U T, WHEIE—Rc
NET, DxRL—FA4T7L—& M d . L EMVEZIGL T (@FOBEBIETOLTR
T L WIRTE D S B46 S % D & RIRAIT ),

generator expression (¥ =t L —&ZN) 4 7L =22 BT TY, HHOT, V—TEREERT S for fi
#PE, Z L CHBARER if Hi OOV TWa K 5ICRAE T, 25 LTS nRiE. SHlloRIRcm
RS L £

>>> sum(i*i for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

generic function (¥ =3V v Z7BI#) 22 58U LRI C1#EZ 5 2 BBE D oM S W 2 BET 3, PO L
FHCE DEEZ WD RIET 4 ANy F7ATVXLCEDRESHET,

single dispatch, functools.singledispatch() 7L —x, PEP 443 ZZML T Z &0,

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 1Z&EW,
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global interpreter lock (Z'B— VLA Y X T Y Zua v 7)) CPython 4 ¥ X7V ZPFIHLTWS, —EIZ Python
DNAEI=F 2ETTE2ALy FIF—2R3TH2 2R3 2HEMHATT, kb (dict
RYDEBEBMAAAMEED) ATV 27 FETFADERET 7€ 2IH U TREBRIICLZ 21T 5 DT,
CPython OFEENS TR DET, A VXSV AR Evy 7 $T5Z2 T, wAF T Ry
HET ZMHINLD TR+ 5| MR, 4 V& T XREMRIIILF ALy FMETE2 K512k D £73,

However, some extension modules, either standard or third-party, are designed so as to release the
GIL when doing computationally intensive tasks such as compression or hashing. Also, the GIL is

always released when doing I/0O.

BRI BHHASALVF ALy ML Lef &7V & (HSh 7 =& 2flirvhiETay 23 2%) 235
RINFELRED, KRy I0 Ty PDGEDNRT 3 =<V ADEP>TZOTHIILERATL
J2o TDORT =< ADMEERRL ES 2528, EERIDEHCEVRETFaX IBEMT22EX
LNTVWET,

hash-based pyc (v ¥ aX—2Z pyc 7 7 A V) ELHZHRHIT 272012, WMET DY —R7 7 4 VORI TR
REZI TR Ny Y 2 B2 AT 2L Pa—FOFy v > 2774 LTI,

hashable (/v > 2 \[GE) Ny adiE BA TV =7 b i, EFHBFEDLRO Ay Y 2 HEZFD
(_hash__ () XY v R2RE), MOFTV =z b L HEATE2 (_eq () AY v FANE) +7
V7 bTY, AfERANY Y2 ATV 2 7 MEIBTE Uy & 2 HEFFORENH D 7,

Ny Y aA[RERF TV 27 PIFHEDF —REEDRAN— LTHZ T, HEREESDT — 2HEEIIN
BTy Y a5 ffioTWBE 6T,

Python ®4 I 2 =X ITAREHAAF T =7 I IFL ANy Y 2aR[RETT, (VA MPEHED X
572) T2 —RITNZAVTFIENY Y aPA[RET T, (X IR frozenset DX H572) £ I a—& 7Lz
YTFE EHEBNy T AFETHL L EDHNYy Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTO = MET 7 AN FTHAY Y adfETT, Z061EET (HEZRNT) HEBRRIZIES
fficsd b, Ny aflld id) LB ET,

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and inter-

preter environment which ships with the standard distribution of Python.

immutable (£ I 2—&7N) BEDEZF07cA T2 M T A 32 —KRTNRATY =2 M, BUHE.
XTI BEXERTIAREDRDHDET, TNHDOA TV =7 MIEREZONEEA, FOEEZFTEIES
BRI Hi7e A 70 227 PRAERLRTIERD S8 A A 32— T7ARA TV =7 ME BEED Y
¥ 2l R L 72 IR CTEHBEREEZRZLET, HEDOF—2ZOHITT,

import path  path based finder A3 import 3% €Y 2 — L EMKRT 2501 (L7213 path entry) Y A b, import
. 2OV R MEIEYE sys.path 25RETH, TR0 F—IOHFEFH v —2D __path__ B
PHBHRET,

importing »%EY 2—/L® Python a— FMHIDEY 2 —LD Python 2— FTHZ 2 X 5ICT 20T,

importer EY a—LEEL TR —FFTE2F 7T b, finder & loader DEBLHTHHE2FTI 2 b,

149



Python Tutorial, 'J1)—X 3.10.18

interactive  (Xf&EGAY) Python ITIENEEH A > X 7V ZHH D, XPRE2Af v 2TV 20 Tar T MTANT S
CHIERICFEITINTHIRERZ Z e A TEE T, python BB ELEZ FTIKEITLTL LIV, (2
Pa—RDAA Y RX=a—»5 Python DXFENA > X TV REEEFTE 20 LOAFEEA, ) MEEHA >~
TV REZE, HLOTATFT7EALTARED, FEY 2 — ARy F—IDOHFETRNTAS (help(x) ZHZ
TBWTLEZE W) OIZIFFIERNZY — LT3,

interpreted  Python 134 > & 7V ZJERDEFFETH D, a2 84 FSFHEOMMMEL £, (N ba—Far
NATDD B2, ZOXRFNIBHKTTD, ) TITOA VXTIV RFiBLIE, V—RAa—FDT7 74l
. FTEAABERRCL THrOETIE 2L Vo BER LIS, BEFETTELILREKRLET, 1 ¥
£ 7Y ZBAOFEITEE., 2284 FIBROFHELD I TNy 7OV A4 7 VWb OD, Fur
7 L DFITIE—MRITENT T, WEER BTSN,

interpreter shutdown Python £ ¥ X =7V X =¥ v v PRV EEFINLFIZ, £ 2 -1 TRTDY
VT 4 IARNEREEEZ R YD, TXNTOMMRLEY Y — R ZEMEMNCERT 2, il 72 —XCAD
T TOT7x—RXF AN=JOAL IR 2EBENTHLES, CARED IV —ERDTA 77 X —
X weakref I =N Ny IDBIPPHEINZZEDBHDET, Py v MUY 7 2 —XHFIZETFENSEa—-F
F. ENDKET DY Y — AN TTIHREL W (KK H2HNE T4 7T Y —EY 12—/ warning HEH
TF) DI A R NCER L T,

AVR=TVEDPT %y FEY YT BERERIF __main__ Y 2 —AREFTEINTVWERZ Y TS MOE
TP TLIEZE T,

iterable (RIEFIREA 7V =27 M) BREE—FIC 1 DFT0REZ A7V =27 M TT, KIEAREA 7Y =7 Foffilic
. (list, str, tuple WV o 7)) RTOY =7 Y RABRP, dict R T7AIF TV I b oo
PDIEY — o v RBY BB W0IE Sequence BT FEE LTz __iter__() XY v Fh __getitem__() X
Yy REFROEED I FADA VARV ANEENE T,

RAEAREA 7Y 2 27 M& for L—THRRZDMEZL D> —r VR (RE: 22T TOY—Fr Y REiE, ¥—7
Y RTITIR L T2 DF 8N S FER) BRE Y 2 2R (zipO), map(), ...) THIATE $3., KEATHE
7Yz M ERHAAHBEE iter O DL LTET L, ATV MIMNT 24 7L —X%RLET, Z
DA T L —RIEZ—HEOMEZ 5 FETEIMHEH TS, MERIREAREL 7Y =27 P25 B3, iter() %
FEATEDA T L —=RA T 27 e A TRIET 2MBBEEHD XA, for XTI Z DEIEL HEINICIT
W, R EL OERMEER L TL—F2RILTWAA T L — X2 HHLEST, 17L—%2 ., =47
VATV —F BBRLUTLIEZ W,

iterator (A 7L —XR) T—XRDOPNERHTE2A T2/ b TT, A 7L =KD __next__() XY v FZ#ED
RUMERH S (R 723 HAA LR next ) WCET) &, MADOFOERZ—DOFTORLET, 7—FH7R
{725k, b DIZ StopIteration fINZEHLET, ZORRT, A 7LV —XA4 7227 MIRET
BH, ZhLFE __next__ () Z{[EFFATSD StopIteration ZEHLET, 4 7L —XIiEZ, DA T
L—247Y =7 PABRZIES __iter__() XY v FEEELRITNERLBRVDT, 4 7L —&IIftho
iterable 223 21ZL AL DB THHATE XS, BoZ D & LAHIMIBERORKIEZITS X57%a—
FTF, (list D& H7%) ar7+-+ 7 =27 Md, BHZ iterO BBUCA T Y =27 M LD for
N—TNTES 72N, FiBREAOA T L —XZERLET, Z0E2ATL—XTITBS 32k, Hi
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HoDOAFL—a Yy THEABADEILA TL—ZF 727 F2EIGRT 2, ZOarFFD LI
f;ofbibij—o

P2 IBEIE typeiter I2H D 5,

CPython RZEDF#l: CPython does not consistently apply the requirement that an iterator define
__diter__Q).

key function (¥ —BI%Y) *—RBI%L. &5 WVIZRABMBE I, Y — M RIEF O b OfiE %R IO H L AlhE
7Y x 7 b (callable) TF, fflZ 1. locale.strxfrm() ZF - XX, v —AKEFDOY -+ D
HEICDo b oY =+ F—%2IRL %,

Python DZL DY — Vi F—BHEZZ WY BROU S IES 7L — b2 EEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £3,

F—BBEER HIEIIWL 20 H D 3, HlZIE str.lower() XV v RERXF/NIXFEZRXFILIZWY —
FE2ITOF—BBE LTHES 22K E T, HSWE, lambda r: (r[0], r[2]) O XS5 7 lambda
A oF—BBEEZ e TEET, 7. operator EY 2 —/LIX attrgetter(), itemgetter(),
methodcaller() W95 3 DDFXF—Bfa> A+ 77 &2 LTVET, F—BROIMED T EMWTTD
fili% Sorting HOW TO 2ZMRL T X W,

keyword argument E5|H ZZR LTI W,

lambda (7 A4 %) XD A4 > F 4 VBT, B Ehiz 2iCHizhs 1 20 i 28459, 74
XA Z1E S M lambda [parameters]: expression T3,

LBYL [Z23%5%EDM (look before you leap) ) OIETT, ZDaA—7 4 Y7 AXA LTI, FUOHLPHRRE
1T 9 H0S, BIRANCHTRSEM (pre-condition) HEZITWE S, FAFP 770 —F EXMRAYT, if XHi
CEA[FDNZ DDFHENT T,

JAF ALy RMEINLBRETE, LBYL 7 7r—F13 " B27 #fRr 7 RR” BREOHEIREL 5| Zik
CTVRIZRHDET, HlZIE, if key in mapping: return mappinglkey]l ¥\ 5 a— Rk, HED
%, MDAy FHBERKRDENT mapping 25 key ZEHDBRS L RBML £5, ZOMER. vy 275250
EAFP 7 7/a—F %5 Z L TR TZ £,

locale encoding On Unix, it is the encoding of the LC_CTYPE locale. It can be set with locale.
setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: cp1252).
locale.getpreferredencoding(False) can be used to get the locale encoding.

Python uses the filesystem encoding and error handler to convert between Unicode filenames and bytes

filenames.
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list (YA b)Python DMABAAD =T 22 TF, VAPEWSHATTTA, V7YX PTIEARL, fio
S CE O HLA (array) EFEEDH DT, HEADT 7RI O(1) TT,

list comprehension (VA PAWXE) =7 Y AHOLTH 2 VIE—HOERZWIE L T, 2R Z Y
A MEIRT, AV 7 PRAETT, result = ['{:#04x}' .format(x) for x in range(256) if x
h2==0] 32k, 0H»5 255 FTOMEEE 16 EHEEGL (0x..) LEXFHH»EH225 ) R AR F
T if HildA > a3 2T, if HiBL WA, range(256) DR TOEBRIUH SN E T,

loader EYa—N%0— K334 722 b, load_module() EWILRID XY v REEREL TOWRITIUIR
DEVBA, B—X—13—INT finder 2 HIRENE T, FMllE PEP 302 %. abstract base class 122w
Ti& importlib.abc.Loader S L TL 72X W,

magic method  special method @ £ 723 7-FIFEFET T,

mapping (¥ vy BV 7)) {TEDOF—HEXE VK- L TWT, Mapping »* MutableMapping @ fHHHEK >
TJA THEINIZAY v FEEELTWEaYTFHFA TP 22 b TF, BRI, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 2 ¥ T3,

meta path finder sys.meta_path ZME L THE SN finder. meta path finder i& path entry finder ¥ Bf&
3H D EIH, HYTE.

meta path finder 23252 XY v FIZDOWTIE importlib.abc.MetaPathFinder # & L T 2
ISR

metaclass (XX S R) 7 5ADY FATY, 77 AERIZ, 7 7R, 7 7ADEEL, HESFZADY X b
PEDET, XX F7RF. 206 3 2%5 e LTRIIMD., 77 AE2BETAVET, IFLAY
DA 7Y =7 MEASEE RIE: XX 77 2AD) 77 4L b OEERLEHL TVE T, Python 2RI 0
WEHARLDAR YT T AR TESRTT, IFLALDLI—F—ICH - T, XAXZ T RIELMBEDRN
BDTT, LaL, ~HOHETIE. XX7 7 RIANTT LAY MeiiEzR#LET. L Z3BEY
rraou W ol ALy Re—=TMWEEMLD, A7V 27 bOAEREEH LD, ¥ ZL
VEFEETZRY. ZLOBETHHAINE T,

FEMIIE metaclasses ZZHR L TL &0,

XYy R (XYY R) Z7IARMROHPTERINZEK, ZDI77ADA VARV ADEME LTHRUHEN
Ba. XYy FBA VAR YRAAT7Y 27 b eH— 518 L LTRIWD £3 (ZOHE—518ILEE self
CIENET), B ¥ RA SN O—T 3L TLIZE W,

method resolution order (XY v FERIEF) FRERPICHIK Y 7 ADRENERZ BRSNS IEHFTT, 2.3 DD
Python 4 > 2 =7V ZHFHAF 2 713V XL DFMIZDWTIE The Python 2.3 Method Resolution
Order ZZIL T E W,

module (€Y 2—/V) Python 22— FOMBKHEN L LT3 AT 27 P TT, €Y 2 —MIFEED Python
FTV 2 VEEUANIERERLE T, Y 2 —MIZ importing DUIRIZ X - T Python IZHAAEN
S
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NYT—2 ZBRLTLIEZZWY,

module spec EY 22— EB—RKFT23DIffb s 4 v R— MEEOHERE L HANZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZBMBL TL FE W,

mutable (I 2—XTN) Ia—XTABATI 2 M, 1d0) RERS L BMEELECEE T, 1S 2—
2T)) BBRLTLES W,

named tuple 7 &HiIffE X FA7 WS HEEX. ZFTSALERERLTWT, 4 Ty 7 AN BRI LB %
FoTD77ERABTEZIEEDRIRY S AGHEINTVET, 2082 5 XIMLOKEED > T W3
ZeddbhEI,

time.localtime() % os.stat() DRV HZZLW D DHAALRIHHFIN E X TS LTT, o)
¥ sys.float_info TY:

>>> sys.float_info[1] # indezed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

(EDFID X 512) WL O DEHIN & X T MFHHAABEN R > TWE T, ZOMITHHHIN E X 7 id,
HEDYZ 7 AEHKRT tuple ZHA L, HEIDT7 4 — L FEERLTERTEE T, 20 L54K7 7 RIEF
BCE WD, collections.namedtuple() 7 7 7 M VB CTIER L7z D T&E £ ¥, HHEDHIEE. FH
TEVIHAFIT Z X TR AIAADARIT & 2 T NMTIIR R X Y v RZBIITEE T,

namespace (FH(Z2MH) BRI SN LT T, AEIEMIEEHEL L TEESINE T, AEfEicE st 7
Pz D (XY RD) ARNFIZE 72072 TRLE, RFAED D, KN D, Z L THAA
HDHDHH Y T, HHIZEHIEARTOFEREZHC ZLICLk o TEY a— WY R— T 5, HIZIXH
$ builtins.open ¥ os.open() BHHIZEMTXAHEINTVWE T, £/l YDEY 2 — DB ZEE
LTWBH0HHRT 2 28Ik o THARTZEBIE TG e RTFEZ SR L $9, #1213, random.seed() X
itertools.islice() &&FEL &, ZRZFNEY 2 —/l random X itertools THERIEINTWVWS I HHH
5 TT,

namespace package (HHIZERI Sy 7 —2) T Rw r—IDar 7+ LTOAREMREIN S PEP 420 TER
Iz package T, HRIZER Sy 7 =D 3WHEIRRAZFEL RV Z e 23 CTE, __init__.py 774V
R0, reqular package 13RI D 3,

module 2SI L TL 72X W,

nested scope (R A FEINTRI—=T ) HMITERZIN TV IEHK ST 2MERET T, HlRIX. 2B IO
B O TERI N TV E5E. NHlOBEEZIMIOBEKFOZHESRHTEET, * A PEhkRra-T
(77 4V b TREBOSREI DN TE, ZRORARTERVOTERL TSV, =R,
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BOAMDR 2 —FTEREHABTE LET, FARIC, 70— UEREES & 7a— ULEGETZER OE %
MAEZLFET, nonlocal THMIDEBUCE ZIAD T T,
new-style class (FIAXANT FR)STIERTDY 7AFTY =27 MELILTW 2T OE WHETT I, LAA]

@ Python D= a YTk iR XA NI T ADAD __slots__ . TAZ VSR, __getattribute__()
VI TRAXYw B, ZLTHMXY v FED Python O LW, ZHELERERFIHCTE % L7,

object (A7 =7 1) KA (BIERMH) LERINARLZEN (XYY F) 2502 TOT—X, $LE 2T
DFHAZAINT ZZA DRBOEE S FADZ &,

package A Python module which can contain submodules or recursively, subpackages. Technically, a package

is a Python module with a __path__ attribute.
reqular package ¥ namespace package ZZIRLUTL ZE W,

parameter ({R51%1) ZRITOFEERT BE (2 AV Y E ) OERICBOTHEENZT 2 Z3|8 2EELET, K
SIS D D 5

o UIBFLEF—T—F: UE THIWE F—T—F3 e LTEIT P TEZ5|8EHELET,
ZRUIT ZIELLTRD foo R bar DX ST, 77 4V DREIFOBEETT:

def func(foo, bar=None): ...

o NEBEHEM: MEBIXE-TOAGALNZGIMEIEELES, MESFHOLIEIX BEERDTIED Y X
FPOHFTEZENLDERAIC / ZEDB I TERTEE T, HIZIETRD posonlyl ¥ posonly2 1ENiE
HRHBIBICKR D £5:

def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FRER: ¥F—V-FRZLoTOAEZOLNZ5HERELET, ¥—V— FNEHOF|HEER
TE25AME. FIZIELITD kw_onlyl < kw_only2 O X 512, BABERDWEIEY A McED=A]
EEMBSIBEIEZHD * DETT:

def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (ORFIETECZ SNMEREOMES IS A T) EEOEBOMES A E 2 5
NZZeRIEELET, 2D LI RRFIEE. BLTD args D & 5 ITRGIBEZDOFNC * 2213528 T
ERTEZ T

def func(*args, **kwargs): ...

o HAERF—T—F: (fhDORFIETRICZT ONIEREOF -7 — R Z T) EEOEED * —
V—FREIEBPEZONE I EHELET. ZDXIREGIEE. LOHID kwargs D X 5 12K5 ¥t
DHNC ** ZOFBZ I L TERTEE T,

154 18 A & FB5E



Python Tutorial, Y 'J—X 3.10.18

REBIBUEF 7> a vy e MEDSIHDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

REI1E . FAQ @ E5IB YRGB DEWIITTF 27 | inspect.Parameter 7 7 X, function £ ¥ =
. PEP 362 2L TS0,

path entry path based finder 5 import § % €Y 2 —LE2ET import path £ED 1 DDGFITT,

path entry finder sys.path_hooks {2 % callable (D% D path entry hook) 23R U7z finder TS, G A b
7z path entry W2HBEY 2 —NVERDFEHEEH>TVET,

NRRALY M) =T 74 VRPFEETBE XY v FIZOWTIX importlib.abc.PathEntryFinder # & L
TLEEW,

path entry hook sys.path_hook U R MiZd 3 callable T, $5E X7z path entry ITHBEY 2 —LE BOUF
LHERH > TWBIGEI path entry finder ZiBL E T,

path based finder 77 # L +®D meta path finder @ 1 2%, €Y 22—V D import path ZMREL FT,

path-like object (path-like # 7Y =7 }) 77 A VT RT LRRAERLE T, path-like A 72 =7 ME, 2%
T str A7V bR bytes A7V 2 b, F721% os.PathLike 7R b aVEEEL AT I 27 b
DENPTT, os.PathLike 7B F A ALZHR—-—PLTWVELF TP =7 M os.fspath() ZESHT Z
ET str £721% bytes D7 7 A NI AT LRRIZEWITEE£ 3, os.fsdecode() & os.fsencode() I
ZHEN str H BV bytes IZR2DZRIET 2 DI R £F, PEP 519 THAZIF L7

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 Xt L THEHREZRMT 2. H20iX
Python OHHERER Z DWMIELERIEIC OV TR T 2 REITEHTT, PEP &, FEREIC O W T OB HIh
AR IR E T 2 HRE DIl (FER) 21X Z2RNETT,

PEP 3. #HHSREDIRRIChD 2, a3 2 =7 412 & 3 HEIREDER . Python 1272 X 2 ZEHAWT DL
DD DOHEEMOEHEL 223 2 2EKLTWES, PEP OEFEEZEICIZ2I 2 =7 1 NOBEER LT
52k, RMEBERZNENTZ2ZLDEBHBEDD 5,

PEP 1 2L TL 72X W,

portion PEP 420 TEZR I T\ 5, namespace package BT 5, BED 7 7 A D (zip 7 7 4 MTHEN
SNTWBHAbHS) 1 DDF 1 L7 b ) IIE N b0,

&5 |8 (positional argument) 5|8 2B L T2 &0,

provisional APl (& API) {5485 4 75V &7 HARMRALD HEHERNICPRAN SN DT, ZD X574 A
VR—=T 2= ANDORKERLEH L, WETHZ L INTOIEEMHFINTOERAN, a7HEHICL-
TRE L AR IR, BRAEEIBEE (VX2 —7 2 —ADHIRETEEN D) PMTONIET, 20D
EOBREBILRAITONEDDTIEDH D ERA - ZHUd API 2HAATLENCITRE L S TWiE
KIGRMDPBEE L Z2IZDATOIE T,
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E APLIZOWTH, BITEMEDBZWEHIX TREFER LARINTWET, BERHAL 58
THRIT ALK E R T RETT,

Zo7at2zkh, BES A TISVIMEr R T VIRV TAD SN Z L, R
PREZTELLEFRTONE T, 3l PEP 411 2B LT X W,

provisional package provisional APl #ZR LT EX W,

Python 3000 Python 3.x YU —R54 D=y 73 —ALT7F, (Python 3 AEWIFFRDFE - IEHIES Nz

SUTF, ) "Py3k” ERENZ LB D ET,

Pythonic MO FFET—RNARE X HTErNza— R Tk {. Python ORI A T 4 F 212 - 72%

2R a— KR, BlziE. Python O— %4 7 4 F L Tld for XEMH->TAT I ITNDITNTOEH
WKE->TL—FLET, tDZ < DFFEICEZOMAMEAIZRND T, Python IR THWARWAIZFRD DI
BHED AT > 2 =% F50d L EEA:

for i in range(len(food)):
print (food[il)

ZAUTH L. Ehwik Pythonic &K

for piece in food:

print(piece)

qualified name (Bffi%) €Y 2 -1 DB =NV RA=THh 5, ZOEI 12—V TERINLT T A, BB X

YV FEAD, 7 RR” BRT Ry MEEIL TS, PEP 3155 TEHRINTWVWET, by FLLDREER
79 ATIE, BfiEA 727 bOZRIEFELTT:

>>> class C:
class D:
def meth(self):

pass

>>> C.__qualname__

VC'

>>> C.D.__qualname__
'C.D'

>>> C.D.meth.__qualname__
'C.D.meth'

EYV 2 —AADOBRTHDLNS &, RREMB (fully qualified name) X T XTORRY =V EL 2K
DKy +EFREL, HlZiF email .mime.text ZEMKL £

>>> import email.mime.text
>>> email .mime.text. name _

'email.mime.text'
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reference count (BRA TV b)) 24TV 27 MINTEBRO, BRAVV EB 0BT E ZDA
TV MIWEINE T, BRI Y Y MOEFIE Python ® 2 — F EQEHNERAD, CPython FE
DEERBERTT, sys BV a—Z, 7l o5~—nEEDOA 7227 bOBRBAY Y 227250
getrefcount () PAEZIRALL TV T,

regular package ZfAI7R. __init__.py 77 A VEBLT 4 L7 MU & LTD package,

namespace package FZBLTL X0,

_slots__ ZS5ANTOEET, A YAZVABHOEEEZH O UDERL TBE, 1 VAKXV AFEZHR
THIET, AEVEHNLET, 2RI fFbhs77=v 7 TIP, ELLFESXEPLMY v F—
BRDT, filsr —A, BIZIEX BV DHERBE L 827 TV r—2a Y TA VARV ADPKEIHIET 5.
Vol BRRE, HDLRVDHBIRZ MTT,

sequence (=7 Y R) BRA VT R K DMBINRERT 7 A% __getitem__() A Y v FZEUL T
PR=—FL. BEEIRT __len__() XV v REEFELT: iterable TT, MAAAS —F > ZINZIX, 1ist,
str, tuple, bytes REDH D FF, dict & __getitem__ () & __len__() dHR—-PLEITH. KK
DB TR EED immutable R¥ =25 720, =57 Y XTE R vy Y7 (mapping) &
AIRENTVDDOTHERL TSN,

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—FTHEEITZ—DODFIBDOIENC X HBEIREINF T,

slice (RF9A4R) =R =T V2 O—FEELATI 27 be AT RE BFRL [1 THEZOLNEROD
BoMicaary2HEL e TESNET, B2, variable_name[1:3:5] T3, AFEIMN (HFF) LBk
slice 7Y =2 FEWNETHHL TWE T,

special method (R X ¥V v V) & 2 RUTKEDRIE. B Z3MNEZ § 572912 Python » HHEEICHF U Eh
2RV y R, ZOFEHDOXY v i, XYy FHEORHLRRICT VX =227 2 DDV TVWET, F
BREA Y v RIZDWTIE specialnames TR Z N TWVWE T,

statement () XWEAA —F (Z—=FD” 70y 77) CAAIRZERTT, X X 2F—v—FroliIh
2H5DDEELMNTT, HBHFICIX if, while, for H D T,

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by the
code holding the reference. The strong reference is taken by calling Py_INCREF() when the reference
is created and released with Py_DECREF () when the reference is deleted.
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The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the strong

reference, to avoid leaking one reference.

See also borrowed reference.

text encoding A string in Python is a sequence of Unicode code points (in range U+0000--U+10FFFF). To

store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as ”encoding”, and recreating the string from

the sequence of bytes is known as ”decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text

encodings”.

text file (TXAMT7AN) st ATV 27 M EHAFETES file object TS, LIFLIE 7FR V774

VIEFEBCAAL MEFOT— XA MY —LHIZ7 72 AL, THFAMIYIA—FT 1 7 ZHABMITVE
T TFARMT7 74 LVDHIZ, sys.stdin, sys.stdout, io.Stringl0 4 Y RAX VAR E R TFA M E—
F('r'or 'w') THWEZ 74 LTT,

bytes-like 7T T b BHAEETELZ 77 ANF T2 7 MZOWTE, N1 FUT 71 SEBL
TLEE W,

triple-quoted string (ZHE 77 4 — FXFH)) 3 0D L2 4 — bELE (") 7R w7 4 — () THELL

type

XFF, BED (—E) 74— NXFINHEANTRETE 2 XFINENNIDH D FHAD, BO0OEHTH
T3, 100200l +— bEEZ Ay —HLICEL e TE T L. THbCT (\) %
b THEBITICEDRE N TEZDT, FFa Xy i— g YT EE L RICRHIERN TS,

() Python #7222 bOREA T 27 b BREDISIRDDPERDET, HOWEHATT = r MIE
EROoTVWET, A7Y27 bOBNX __class__  BMT7 7 A LU0, type(obj) THUF L7z h HK
%9,

type alias (Bx 4 V7 R) BMoFI#AT, BN FIRALUTERL £3,

M4y 7R3 Ber b 2HMLT 2DICHHTY, flZI:

def remove_gray_shades(
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

CHEBRDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:

pass
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HEEDFADI H % typing £ PEP 484 S L T2\,
type hint (Bl > b)) B 7 7 R, BED 5 X =2 PR DEOIRFEIN ST RIEE T 5 annotation T,

e > MIWATIZE K Python TIXEHITIEH D FEAD, BV TY —1ict > THRATH D, IDE
DaA—FHTEL ) 777X ) Y TOFHFITRED £,

Ja—NVER 77 REH, BT, - EETRVWHDDAL v M typing.get_type_hints()
THRTEET,

FEEEDFIHD D % typing ¥ PEP 484 2SR L T X\,

universal newlines 77X A N A+ VU — 2 DERIED—DT, UFDIRTEITREFEML £ 3 Unix DITRIE
"\n'. Windows OE '\r\n'. &\ Macintosh OFRE '\r', FHEIZOVWTEEL LI, PEP 278 ¥
PEP 3116 , X5IZ bytes.splitlines() SR L T X\,

variable annotation (Z¥(7 /7 —> a2 >) ZHH20IE7 7 REED annotation o

ZRD B NE 7 7 ZABMICERZ T 72 & 21k, KA IMEETT:

class C:

field: 'annotation'

77 T7—ayid@EEEEY L OoFdifbnEd: FlZIE, ZOZEEX int OfEZES Z & 2 H
FIhTnExd:

count: int = 0

BT )T — a YOI OWTIE annassign fi TR L TWE T,

See function annotation, PEP 484 and PEP 526, which describe this functionality. Also see

annotations-howto for best practices on working with annotations.

virtual environment  ({RABERER) tHARAANCY) D BES N RATERE T Y, ZAUC X D Python 2—H# e 7 7Y 7 —
Y aVIFFAUYRAT A BTN TWA D Python 7 7V 7 — 3 Y OZEFNCTFHT % 2 272 { Python
Ry T —=IDA VA= VEEHFETIZENTEET,

venv ZZIR L TL ZX W,

virtual machine (A=) ZRIY 7 by =7k DERS N3 Y ¥ a—%, Python DR~ E A
Ara=Fay LI IHBUN L N FO—F ZETLET,

Zen of Python (Python ®1&D) Python ZHE LAMHT 2 L ToOEZ L5, Python OEHEAI EH¥ %2V
ZAMZLdDTT, XahE7r> 7 FT "import this” ¥ 2L ZDVY R MEFHDFT,
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CORFaAXYHMIDOWVWT

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

o the Docutils project for creating reStructuredText and the Docutils suite;

e Fredrik Lundh @ Alternative Python Reference 1Y =2 b & Sphinx X2 D74 77 %18 %
L7z

B.1 Python R¥ a2 X2 BikE

%< DFj & Python 38, Python #5475V, ZL T Python F¥aXy7—>a ITHEHLTINT
WET, V—REHYWD Misc/ACKS 12, ZNHEBML TS AL EHAHCTEDDETHIR N Ty 7L
THH %7,

Python a3 2= 4 25 DEHIBM L B R FTEZDOEBL LW FFa Xy F—ya YiddETFNFELATL
o - DAL D!
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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,

163


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

Python Tutorial, 'J1)—X 3.10.18

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 3.10.18

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python

3.10.18 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 3.10.18 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 3.10.18 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 3.10.18 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
3.10.18.

4. PSF is making Python 3.10.18 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 3.10.18 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.18
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.18, 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.
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8. By copying, installing or otherwise using Python 3.10.18, 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
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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 3.10.18 DOC-
UMENTATION

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, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
A1l rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~“AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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 https:
//web.archive.org/web/20220517033456 /http: / /www.netlib.org/fp/dtoa.c. The original file, as retrieved on
March 16, 2009, contains the following copyright and licensing notice:

/****************************************************************

*

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:

. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

. Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the

distribution.

. 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/)"

. 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.

. 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.

. 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

KDR=12%E <)
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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

(Ko<= 1ZHi)
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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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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/
sox/files/sox/12.17.7 /sox-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users

may copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsys-

tems, Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFT-
WARE OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special,

indirect and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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