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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
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DI TIL%BEFE VD, RMAT vy Tl 702l T A, BBEET AN LD 2o iz Z 2 DI
TEET, EALRERIC DTS,

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

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

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

LZAT, ZOFFEIE BBC 0>y a—FMH. " EYT 484 YV YOZERSY — A X (Monty Python’s Flying
Circus)” oW -72d DT, RHBELIIEBRDD EFRA, ZOFRF2 XY MTE, EVT 484 VY YOTRIND
SREPIFAIINTVWEEIT TR, DLAHRIATHET !

ST, BHSAWRDH S Python KTV 27727 LT, 9B ko Lt LLHANRNTALL BRoRETTY, Turs3v7
EHErERTIRROAERFE - TALZ LTINS, ZOF 12— Y TATREARIANITHAZNEZ Python
AVRTVRTHLTAL I BT TOLET,

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

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

4 B1EP3RZRHELD



TWO

PYTHON 1> 27U &%E5

21 122 T)R%Z2EET S

Python 2MERAIREREIR T, 4 ¥ X 7V ZIE—MMIC /usr/local/bin/python3.14 24 ¥ A b =L XA T
WET, LTV Unix ¥ 2 VORISR /usr/local/bin ZBMT 2L, KDaA<Y RTA VX T YK
PR TEZ S

[pythonB .14

TYDF4 L7 MYIZ Python £ YR TV EREA VA =T E30EA VA —IUHIGEIRTEZ 20T, 4 V&
TV RIMDT 4 L7 b VICHBH b LLERA; ik Python ICELWADL, AT L2EHEFICHNTATH
ZE WV, (BRI, 2D e L TId /usr/local/python 23— fRHITF, )

Microsoft A & 7 25 Python ® 4 ¥ & b — )L %1T 5 7z Windows ¥ > Tlid. python3.14 2~ > FHF|HT
XET, pyexe 7VF ¥ BA VA=A LA, py 2~y FAMFX 5, Python ZilE13 2 o 5ikicowW
Tk setting-envvars ML TL Z&E W,

7 7 A VX (Unix Tl Control-D . DOS % Windows Tld Control-Z) Z—X7m ¥ 7 b (BRIE: "»>’
DIL)IANT22. AVETVRPETRAT =R 0 THRTLET, b LIOEBENS L ErRVES, O
XY quit) EANTREA VX TV RERKTTEET,

GNU Readline 54 75 V&% K- LTWBE T A7 4 ETIE, MEETHRES L X Y ER, a— Nl%EDA
YRT) ZDITHRERENFIHTEE T, a~v Y R4 VIREKES Y R— IR TV0 2% RdDF oM D FEL
PR B HEZ. BE S RINCFERENT Python 71> 7 M2 Control-P ZANLTAS I TLxS, E—
TEPRLRS, Ay R4 VREREDND D £ 7, WEF IOV TOMIUIIER MEARE L EEER
EPSRBLTLAZEWN, MHEISEVEIICHZIZH, PRI a—Ny a3k 5, avy RI 4 ViREKRE
BHRATEERA, 205G, BERETOTH O XFRHIBRS 213Ny FAR=Z%2{5 Lordh TH A

A& TY2F Unix &2V EFAIC XX E T, BEEANDmAICHE G S NIRE TR, a <> F2REEIIC
MARMATEITLE T, 7 7 A NVAEFIBUCIEE T 55, python3 < filename D X S ITHEEATI 7 7 AL L

*1 Unix Tl&. Python 3.x 4 ¥ & =7V XRDET7 7 4 MEF 7 4L b Tl& python W IHZEITIEA YR b — A INFHA, FRIC
A YA+ =& Python 2.x FT7 7 A Ve HEIERVIDTT,


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:

$ python3.14

Python 3.14 (default, April 4 2024, 09:25:04)

[GCC 10.2.0] 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!

HEEE— FIZOWT ORI HFEE—F 2ZH LTI T W,

22 AR TR FDIRIE
221 YV—XO—FOXFI—K

77 4L FTld, Python ®Y—22a— Fi3 UTF-8 TZya—RIhTW3hDr LTbh s, UTF-8 T
. HAFHDIZL AL OFEOXFEE, AT 770, #ilF. axy beEeEFET, — 2721,
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 LTWABREMRLYa—FT 4 Y7 Z2IBELET,

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

[# —*— coding: cpl252 —*-

Y —RZ3— RKH UNIX “shebang” 1T TIHE 25E120E, KEEIT OL—LEETIED FHA. 2OHEIE. =
YaA—F 4 VIDEZFE T 7 AND2THICEBMLET, FIZEMUTOX3 1k %9

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

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

3.1.1 &

AR TYRE, BRELEBEADOLSICEELES: XREANT I, ZOBRBIFREINT T, RORFZRER
SOTT: HETF +. - *x. / KXo THEMER LT 2B TE, AEN (O) 27— ifEi> Ze BT
F3, HlziX:

>>> 2 + 2
4
(KDR=2128i<)
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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

BRC(BIZE 20 4. 20) X int UTH Y, MR RO (HIZI1E, 5.0, 1.6) & float HTF, HERICD
WTIEEDF 2= Y 7 ATELIATOEE T,

PREL (/) WHIWCEREI/NMNRBZR L $3, // HEFIZ BERE 270, BREZEL 3, BRI % Tk
ij—o .

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

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

5

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

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

17

Python Tld, BEREEFHET 2D o+ HETHHZ T3

>>> 5 xx 2 # 5 squared

25

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

FES (=) BERECEZRAT 2 L 2IfEVWE T, RAZIT-o T, FRIZHAISNT. ROANT 0 v 7 s HER
é hi ‘3_0 :

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

BRD 7 B SNTORV (DFEDEIRAZINTVERN) HE, ZO0EBEHE5 357 -0PREL
%9

>>> n # try to access an undefined wvariable

Traceback (most recent call last):
(RD<R=2128i<)

ok 13 - XD BEIEMAE VDT, -3%x2 13 —(3%x2) LRSI, FHEMRIE -9 KR D FT, TAZBIT 9 2821303
(=3)**2 P EHEXEF

10 £ 3 & EXIES5HL Python OBN
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(FIDR=I 5 DfEE)
File "<stdin>", line 1, in <module> |

NameError: name 'n' is not defined

FE/MNURE R R—F L T0E T, HENROME (A RT7 Y R) WEBOEBADEL > TW25HE, HE
FRBBOART ¥ REFE/NGSENCE L £5:

>>> 4 x 3.75 - 1
14.0

HEEE— F Tl RERICERENTARIFZER _ RASNET, 2O e Z2HH$ %, Python 28 L LT
5 & ZIT, FIEEZE L TIT S ERNZ DI D £5, DINChlzRL %3

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

DEBITIFFHID 720 2170, BHRNBERAZITo TRVWT A — ZARI 25 FCHARTTH O
0 — A NVERHPERE N, TTORGEEZ T 2 HAAAEMEEVELTLTER LA R Z>TLED H
bLNEX A

int ¥ float IZfllX. Python /& Decimal X° Fraction 2 ¥ DMIDFER DI R—FLTWET, BHEEK M
HAAB Y LTHR-FLTED, j LG I EEEEMH > TRHERLET (Hl: 3+55)0

3.1.2 7% X+

Python 3E{E/ZF TR TF AT (WhW3 [XFH) THD str BIC KXo TREINET) 2|5 e TE
9, ! DXIBRIFR rabbit O X 5 RHEE, Paris O & 5 AR, Got your back. KD BRXDHITNTIF
BICT, CFINES Y N = (1...)) EREXTAZ 5 — b ("...") THA, £56EMH-THENID
DEEA

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

2 OFH ST, \n 0 % 5 R, aalﬁaﬁ( ) k= E%Iﬂﬂﬁ(" .)rmeuﬁ»%ﬁo ﬁﬁ%‘@ﬂﬁ DENIE,

11 > 7= fE "

3.1. Python ZEHX LTHES 11
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I3 —FDHPTT 53—+ EEVEWEE, \ ZRICMINZ228T 275 —7) 23208 08HDEFT, dL
F. XFHITHERH LW +— 23RO AD 7 +— F TPz TEZ T,

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

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

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

'"Yes," they said.'

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

'"Yes," they said.'

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

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

Python ¥ =V Tid, XFH2ERT 2L T XTFHPHNEINZ L ETRRATHRERLZIERDHD £,
print ) BIRZMES &, WD 27 + — MR KR D, TRT — TSN FRRMARLFVRR RSN D, &D
AR TVWIETHNTE LT,

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

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

'First line.\nSecond line.'

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

Second line.

\ IZHE K XFERE LT & UTRRE N2 K RWEEIE. BPIO5IRAFORNC © 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 XFINNIMD LD H D £5: raw XFINIFTEED “¢ XF TR T TEE VA, Sl ERGEICOV
TiX the FAQ entry 2L TL X0,

XFEAN T INIEBATICE D o THEIFE T, 1 DOFEE=@G[HAF (. o v ) 25 2
ETY, BITXFIRAFNCFINCEGENETH, TR\ 2T 2 e TEDRNEIICTLEILHTER
To KRDHI:

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

BRDES BN D 5 (BAOBITLFIIEENTVARWI IFERELTLEIWV):
12 £ 3 & EHIES5HL Python OBEN
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Usage: thingy [OPTIONS]
-h Display this usage message

-H hostname Hostname to connect to

I + BT CERE XS (oD T—olcF 3) CLATE, * MEFCORMIES 2 LATEET:

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

'unununium'

HE L THA TV HEED XFHVTIIL (%D, sIAfFCHbNLXTS) 3, BEIMSEE SN E T,

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

COHEER. ROXTFANZSEAITLEVE T THRITLE £

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

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

I 220DV TILED LIS LTOAEE, 2R3 s 2 A:

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

File "<stdin>", line 1

SyntaxError: invalid syntax

ZRE S LRERE Y 77N #E L2 EIR, + 2o TS

>>> prefix + 'thon'
'Python'

XFING AT VIR (RF) 2IELTXFZRETEEX T, BIIOLFDOA YTy 7 RF 018D ET, X
FERT., FHOTF—ZEIHBESINTOERA; XFLid, HITREID 1 OXFHITT:

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

(RDR=212HiL)
3.1. Python ZE52Y LTES 13
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(FIDR=I 5 DfEE)
IPI
>>> word[5] # character in position 5

'n'

ATy 7R3, ADEDIEETEEET, ZOBE. EroMITVEET:

>>> word[-1] # last character

lnl

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

>>> word[-6]

lPl

01F 0 XBITERVDT, BDAL UTFy 7 A -1 2OHBEDET,

ATV AKRIMA, RAZAR P R—-FENTVET, [ 727 AELREIIMEA L DX T2 HIFT 2 DITfENF
T RZAR 2S5 LEOXFHNEHUITT 5 Z e N TEET:

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

AF7ARADA YTy 7 A, BHBRT 720V MEDDH D 5, RAIDA > Ty 7 2A2EMHT 2L, 0 LRESh
¥, “H/D DA VT I RRERT L. AT RTHEZLFHNOH A X AirENET,

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

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

lonl

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

'on'

BIREIZFICE TN, BTHIZEIZEENLVW I LITEFERLTLEX W, ZDT s:i] + s[i:] 3FEITs &5
LSZhEI:

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

ATARADFECTEBIEZZBVWHIEEZ, 4 VT v 7 ARLFEXFED HWIE (between) ZFLTEBH, RHID
NFDFGH 0 120 TWVEEERDILTT, £33 5L, n LFED BRI XFHHORBED X FOEHEA
YT A n tRDET, FIRIXZS5TT:

14 £ 3 & EHIES5HWL Python OFBEN
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e
|[Plyltlh|oln]
e
0 1 2 3 4 5 6

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

LATHOEFILFHND 0 2085 6 FTOA YT v 7 ADMEEZRLTOWET; 2/THEMIET 2804 VT v 7 R
EFRLTOVET, i 205 j FTDRTAL RE, Z0Fh ¢ 0B R 1S § W ERETOLETONFEDL S
BoTWET,

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 > Ty 7 A% Mol i, EFLIMGLTHFK- T NET:

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

[N

Python OXFHNIEHETEERA - DFE D FE TF, Mo T, XFHNDA VT v 7 ATHE Ld 25
ANETO 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

TLDXFHN & Bl DS FHNDREIZIHGE R, H L FHNRER LTS W

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

>>> word[:2] + 'py'
‘Pypy'

ALAABEE 1en O XX FHNDEX (length) ZRL F3:
3.1. Python ZEH2Y LTES 15
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>>> s = 'supercalifragilisticexpialidocious'

>>> len(s)

34

2E

textseq X
FHNIREN L =TV RB T, = F Y RABTHR- FINTWRHBEORELZ Y R—F LT
£3,

string-methods X

FINZ, EANBREBROMBEIT I DDBZL DAY v FEHR—FLTVWE T,

f-strings =X
DOWDIAABE TR — F LIXXFEHY 771

formatstrings
str.format() 2o FID 7 +—~< v MZTOWTDERED D £7,

old-string-formatting X
FHND % HEFOLEART Y FTHIHEETFOHINLZHWT + —< v MEEIZOWT, F#LER
INTVET,

3.1.3 U ME (list)

Python 13% < @ #8&& (compound) 7 —XHZHZTED ., BBOEL EL D 52DIXHbiE T, ROILHAMED
LD VR (list) T, ary<XyhofE (EHR) ol gzl TcHAL b D LTHEERSINET, VAL
BERIZUOBERZEL I DD FTH, BEEFACHEOERDAZRDL T,

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

XFH] (D ETOMAAAD =TV Z B DESIZ, VAMIA VYT Y IZRARATA AN TEET

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

1

>>> squares[-1]

25

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

VR ME, VA MOERERY B R-—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 is 64, not 65!

64

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

>>> cubes

[1, 8, 27, 64, 125]

list.append() ZffioT. VA FORRBIHLVWERZEBNMTEXT (ZDXY v FIZOWTEBRTHLIAT
WEET):

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

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

BH2 A TIE Python BZIRLTF—&%Zab—LEHA, VAN Z2ZBICRATZ L. Z20ZHE BEDOU X
FESHRLET, DR2EHEBELTY XA MULEDOEREEZITO> ., ZDV R MEZRLEZTXTOMDOEE % 8@
L’Cﬁ%%"gw@ % ij‘o .

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

>>> rgba = rgb

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

>>> rgba.append("Alph")

>>> rgb

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

2TDRT A ZEEZ, IBEINLZEEZL2EDH LW XM 2RLET, flZIIE. ROXS54RiF, VA MO &
vavr— 2ELET,

>>> correct_rgba = rgbal:]

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

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

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

274 221, RADTEET, A7 ZADRAT, VAIDY A XREBELRD, 2TERHIBRLED S TEZ T

>>> letters = [lal’ lbl’ ICI’ ldl’ lel’ lfl’ lgl]
>>> letters
(KDR=D128i)

3.1. Python ZE52Y LTS 17
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(FIDR=I 5 DfEE)
['a', 'B', 'c', 'd', 'e', 'f', 'g']
>>> # replace some values
>>> letters[2:5] = ['C', 'D', 'E']
>>> letters
[‘a', 'B', 'C', 'D', 'E', 'f', 'g']
>>> # now remove them
>>> letters[2:5] = []
>>> letters
[lat, Uity U0, U
>>> # clear the list by replacing all the elements with an empty list
>>> letters[:] = []
>>> Jletters

[

FHIAABIE len () ZV A MICHHZ I

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

VA2 ANF (IZDPOVAM2ELV R M2iES) ICTEET, HlRid:

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

>>>n

>>> x

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

[ta', 'b', 'c']

>>> x[0][1]

b

3.2 7O 520N\ DE—4%

bHEAA. 27T 2 X0dd o v EHRBEICD Python 22 F3, fflXI1X. Fibonacci series DFETHD G5
BFERDES1ICETFFT:

>>> # Fibonacci series:
>>> # the sum of two elements defines the next
>>>a, b=20, 1
>>> while a < 10:
print(a)
a, b = b, atb

(KDR=12HE<)

18 £ 3 & EXIES5HL Python OFBEN
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W o0 W N =~ = O

(FIDR=I 5 DfEE)

FEofITIE, WO LWEEEZEH L TVE T,

o RWIDITITIE BEREEDORA (multiple assignment) XA > TWVWET: £ a & b & ZhZNFEIFICH

LWEO & 1i2koTwnET, ZOMAR, REROITTH/bATVE T, RAXTIZ, F3HLDOKD
TARTIHl X, KRARTONE T, HLORZ, o oHGNEIHFICFHMiS LT,

while 1, &&ff (22T “a < 10¢) ETHLIMDETEEEDIEL (W—7L) £, Python T, C
SEBLFAMRIC, T TRVWEHIEIZE Y 2D, ¥ ridA T, SN, SCEFIESR ) 2 MER DX
E3, ZAMDS—r 2, FERX e LTHEATEES, RE 1 U EDY -7 Y RIFET, ZHDY —
TR ET, YU TATRHEDLATVWAERNET XA MRS ALK TS, BRERN L R 11X

SHEEFEEETT: $4RDB. < (ED/DAEWV) > (KDKREWV), == (FLW), <= (X D/PAZ0HFELW),
>= (KDREVHLFELWV), BXUY 1= (FLLRWV), TS,

N—TD KK (body) 3. A>Tk (indent, FFIF) SNTVWEF: £ 7 ¥ M Python IZBWT,
IXE TN —TICE D ZHETT, MG Ty 7Tl A V7Y PEWEETEANT21E2 7%
(R D) AR=Z2ZEDRITIIRD T/ A, ERMCIE. b o L EMRLHEZ AT 258137 %X
FET 4 ZEMES ZLICRDITLED FEAEDTFRA DT 4 XiE HEA V7Y MEREER R o TV E
T HAXEMGEMNIIAN T2 E2 12 ANWETOLE L LTRERICETEANILET, Zhud, —
PRI ENDRBEDITEATI RO, I TERVWEZDTT, HEAWNR 70y JWTIE, 2 TOTIEETREY
ATV PENTORITIIUIR SR DTERL T IV,

print O BABUZ. GRA oI5 HoEZEEZHLE S, 2 (ACERDOHITR o7 k5 7%) HicH L
Rz EL D Lid, BROGIPEE/NUR RS TFINIH T 2/ NT0ENE T, print () BIETI,
NG AL T S, EROMICEAMHAINT, 2oL CHNOEXNEZ SN ET:

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

F—TU— P58 end 25 &, HHORRBZEATLF2HALBmWE ST LED, ooz REICH
NL7ehTEET:

>>>a, b=0, 1
>>> while a < 1000:
print(a, end=',"')
a, b = b, atb
(KDR=D128i)

3.2.
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(FIDR=I 5 DfEE)

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

filE

20 £ 3 & EHIES5HWL Python OFBEN



FOUR

FOOFHIO—Y—IL

HIZE TN L7z wvhile XOMICH, Python IZiZWL ol 7o —y —iadb b, AZETHMHEL T,

4.1 if X

BEZELRDBBALADZ if XTL x5, BIZI:

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

print('More')

More

Yol D elif HEMS Z 8N TE, else HEMITIZ DB TEE T, F—U—F ’elif’ X ’else if’ <
L72bDT, @ERA TV NEBEITZOIEKNDET, —#OD if .. elif ... elif ... &, MOFFEICBIT S
switch XX case XOXHE 2D 3,

i

W ODDER R CE»Z KT 256, FEOHLEME» 2R T 2558121 . match XHEFRTT, 7
HNE match X 2SR TL W,

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)
WKChizo TREETVWE T, KIEDIEFIES —F7 v AFICBEEIBENZIHE TS, FHlx3:

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

print(w, len(w))

cat 3
window 6

defenestrate 12

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

# Create a sample collection

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

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

del users[user]

# Strategy: Create a nmew collection

active_users = {}

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

active_users[user] = status

4.3 range() B

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

>>> for i in range(5):

print (i)

(D<= 12%i<)

22 %4 E zomofiH7O—y—IL
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(FIDR=I 5 DfEE)

FEE LR EIR AR SN 2 & — o Y RIEA D £ ¥ A, range(10) 1F 10 HOEZAK L. KX 10 D> =5 >~
AZBIBEEHDOA VT 7 A4 D £5, range ZRIOB» SBHAL =D, MOBEME (AT, WNEIZRC
2T v 7 (step) EMHENZ b HDET) RIEETHILHTEET:

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

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

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

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

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

3 little
4 lamb

L2L. ZL DA enumerate ) RS ABEHTT, IL—TDT70=Zv T 2BBL T XN,

range FEHFEH N T2 BRI IR 5

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

range() NRTA TV =27 ME, WAWARETYIRAMNTHE22DESIIRABENETITH, AYIKXVY R FTlEkd
DEVBA, TR, A7 — b LERICEAZES O L ERERTA 727 b TT, LALERICY X b
PEZ DT TERVDT, AR—ADHFMIZED £T,

CDEIRATIzI7ME AT eMENE T, ZhSIREECHEEO X —5 vy b LT, HB7ETDIHE
HEZREZZ2DIZHELTWET, for XBZD LS BB TH 2 Z I ETTIKATETEY, A 77 7L%%
VTEL 2 B OB IE sum() MDD T3

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 EJIL—TD else i

break &, Z®D break XEWELTW5iRHAMICH 2 for XF7ld while XA HRIFET I EMNTEE T,
for X ¥ while XTI else HixHL Z B TEE T,

for XDHFA. else HilI— TPHOBRBEDFINFEITENTH LITHITESNET,

while XDBFERF. V—TREDBBL R 0T HLITFETINET,

EHELDNL—TXTH, break IZK > Tl —TMEDET L7z Tk else Hild** FEITINERAF,,

Zople LT, BHEHEET S for XELIMITRLET:

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

print(n, 'is a prime number')

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

equals 2 * 4

© 00 N O O > W N -

equals 3 * 3

(25, TREIELWVWa—FTF, KL RATLEXW: else Hilk if X TREHEL | for L =7 ICEBLTVWE T, )

N—TD else A, if XD else LD D try XD else KPTWVWET, try XD else AIHINIHEEL 2
Mo RHCEITE N, L—TD else fild break SR o LHEWXFITINE T, try LEHIMNI OV T D
M FINELIET S 2SR TR E W,

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

24 %4 E zomofiH7O—y—IL
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>>> for num in range(2, 10):
if num % 2 ==
print ("Found an even number", num)
continue

print("Found an odd number", num)

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

Found an odd number 9

4.5 pass X

pass Xi3fi[H LEH A, pass 1&. XEEL MY EERINATWEH, 0l I 4 HMlOEESL 205
ARVAQALS TR oY =3

>>> while True:

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

ZHEERND 7 T ABED E 2IZX L FbNBHETT:

>>> class MyEmptyClass:

pass

pass Db D 1 DOFWVEIK, FTLWVWa—FEEVTWVWS L ZOBMPCEFXDORNEEZOAKL LTTT, 257
22T, KOMRNZLANLVTEZIT SNE T, pass HIHFHHMIBHINET

>>> def initlog(*args):

pass # Remember to implement this!

4.5. pass X 25
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4.6 match X

match X 1 DORXZIE L. ZDHEHERIZHK 1 DLLED case 70 v ZITHE SN E - 2 HIRL %3,
Z DHERELE C % Java, JavaScript(RMMOZEDFEE) O switch X & REINIZBL TV E 23, Rust X Haskell
DNRE—2=yF Y ZITEVPTVET, BRIy FLEARAR—VDEBFTEIN, aVF—2 b (=T
ADEFRRA 7Y =7 P OJEN) 2 OoEZRD LU TEBIRAT 2 TEXT,

BRBHEMAFERZ. HROMEIHLT 12 EDY F50TF:

def http_error(status):
match status:
case 400:
return "Bad request"
case 404:
return "Not found"
case 418:
return "I'm a teapot"

case _

return "Something's wrong with the internet"

BERO78y 21IZ00WT: Z8% _ X DA FA—F offfxz L, vy FITHNKRBLEEA, vy F 525 —
ADIRNGEEF. 2070y 7B EITINEEA

DV T 0% | (Por”) ZEH L THAEDET 1 DD RE—IZTEET:

case 401 | 403 | 404:

return "Not allowed"

NRE=ET7 oy ZRADTE, BRI T o g

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

case

raise ValueError("Not a point")

ZOa—REIFEBELTATLEIN ! BIIDOARX=E 2200V T IADHH, ETRLEY T IR =
DIEEL EZ B eHTEET, LBLRD 200X — 13 7 5L e ZHOMAGDED 8, FH (point)
M OMEERD H U TERIC U2 £3. 4 BFEHDOAREX =V E 2 00EERDIAAZ T, Z4UEx, 7oy 74K
A (x, y) = point ¥EERANCEITVET,

26 % 4E FoOMMOFEIO—Y—I
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TR EET 572017 7 R[0TV RLER. 77 AKDRAICAVYA T F7E2—D X550 Y R
FfEETE R T, RIEOMIIZERICHD AT T,

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

self.y =y

def where_is(point):
match point:

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

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

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

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

case

print ("Not a point")

W ODDHARAAY T ATIINMBELIBPHEHATE, BEOIEZZRELEST Bl 7—%27FR), 7F7RXD
__match_args__ FREMIC X > T, RZ—VOHFTREMEOHBELRMVEL ERT L2 TEET, (x7, y")
DEEINGE, LR ITRNTORR—VIFFEHTT (TXNTEY v 2 var BRI U6 ET):

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

Point(y=var, x=1)

BT TODAK— Y DHEAIE. AZ— D5, RALOIDCRET 5 b DEIELEBRTH S LARTZ LT
F. TAUTED. COLBTRICHRASAZHAHH D $F, BHOKH (LD var 1Y) BFd~y FX
THEHBRASNET, Ky MEEOLH (foo.bar BY). BHH (L0 x= y= RE ). 75 2% B0k
20 ()7 ko THHENS, FO Point B Y) ICIHEIZRAZNEHE A,

NRE=VFVK BTHODANT (RA M) IKTHIeDTEET, HlRIE
ZDVAPZHLTRD LDy FEITI N TEET:

_match_args__ ZBMM L7z Point 7 7

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

self.y = y

match points:
case []:

print("No points")

(KDR=D12HiL)
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(FIDR=I 5 DfEE)
case [Point(0, 0)]:
print("The origin")
case [Point(x, y)]:
print(£"Single point {x}, {y}")
case [Point(0, y1), Point(0, y2)]:
print(£"Two on the Y axis at {yl}t, {y2}")

case _

print("Something else")

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

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

print(£"Not on the diagonal")

Z DD FDBD N L D pEE

o« TRV IRADEIIZT, BFNLE VR FDAE—YTIXIEHICFRIUEKRT, FEDS—Fr A —HLZE
T, HELZHME LT, 4 71— —FHTE~ vy FLEEA,

o YT YANRZ—VIBRRT Y%y 7Y K- b [x, y, *rest] & (x, y, *rest) F7 ¥y ZA
ELTRICESICEELE T, x DHLDEHAIEE _ TH XL, 207D (x, y, *) BRETH 2250
TATLEFROY =T Y RATTyF L B DT A 7 LAFERIKH DT o ER A

o Yy BV KX —: {"bandwidth": b, "latency": 1} IZF&HF DS "bandwidth" & "latency" DfH
EWMDIAALE T, =7 VARV EIFRLD, ZhAHoF—3EEIhE T, 7oy F 7Dk S
72 xkrest DY R—FEINTVET (LI L. **_ EAELREZDE XN TVWET),

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

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

ZOPITIEAND»S 2FEHOERER p2 E LTHDAALET (AN 200K Y MDY =T YA THD

Byt

e WFLAEDY T INMZE MR L T, 7L b D True. False, None TldikilfE % HbEg L
£7,

o RR—VIZRAHTZNITZEBDPHERTEET, HERDAGERLE LTEBRT 2 22l oil,
Fy MIZOEBHICT I2HENDD 5,
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from enum import Enum
class Color (Enum) :
RED = 'red'
GREEN = 'green'
BLUE = 'blue'

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

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

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

4.7 BB EEERT S

7 4 RF v FEF| (Fibonacci series) Z{TED LREF THEH T & 5 REABEERTE T

>>> 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 | IPHED EE (definition) ZIEL F—7— FTH, def DRI, BRI LRI IBEASEIMTHALZ Y X b
R IRTIUIED FR A, BRBOEREKZMET 2 FITUIRDITR D, A 7Y PERTWARTEZRD ¥
A

BB OARDIRT 2 XDOBRIIDITEXLFEINV T INMCTEI e b TEET, ZOHA. ZOXFINIEEO K
F a2 X Y7 —a X (documentation string). F7213 docstring ¥ MHINF T, (docstring IZDWVWTIE F
FaAAYT=2aVNFY TEHRWoTVET, ) FFaXrr—yaryXFileffiofey —nicid, A7
A UXERHRSCEZ BEHNCER LD, 2—F2NEMICa— PR EXRETE X513 25005H D
¥9, BOPELA-FRIFF 2 X7 =2 a Xz ANZDE I VEBETT, FIMEOTTILEI W,

BEE BIT (execution) T2 & &, RO - IV EBDT-DIfibI 2 #7722 > K7 — T (symbol table)
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PHEZINET, o LIEEICWV I &, BBNTEBANDRAZITI &, ZOHEIEITRTIOR—-IALRT VAL
T NMIEREENE T, —H. EBROBRZITO . 30— ANRTVRALT—=TAPBRERI N, RITSHIZ
M DBE D T — AN VRN T — TN ZRR L, ZDRT B — VLS VRV T — TN HRHR, RIRICHAA
BOHETT — T NEFANET, o T, BEOF T (v — " VEHD global XTHEINTWED, SMilo
B D ZHDS nonlocal X THRESINTVRWIRD) 7' — L EBRAMUl O BB O ZFICEREEZRATE £
BADN, BRTEZZLIEXTEET,

BRI TRROERE DG (F25180) 1. BB ah s & 2B oa— s YRV T—7VNIZ
WMhiAENET, 25352 T, E5BUI EEL (call by value) TRAEICHEZNZ Z IRV ET (ZZTOD
@ (value) LIXHITF TV 227 b AD BE (reference) VW, A7V 27 bOEZDOHDTEHD LA
H % B E 0 OB E IO T L 22, BEZHRINCFOH T 2123, HeRzPmrt Lodice—hLiz
S YRNT = TN SN E T,

BB DOERZITS b, BERIEEBA 79 =27 b e D IEBEDS VRALT =T AN AnshEd, 1~
X —T7Y RIIZDHFMET A 7Y =7 b2 —FERBE (user-defined function) & LT L 9, fhof
HIBREIUCEBA 7Y 27 V23 e TE, 2207 7 AT 24DIMEHTS2Z e TEET:

>>> fib

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

>>> £(100)
0112358 13 21 34 55 89

DOEFELE DAL SIE, £ib FMEZE S L VO TR TR FHE (procedure) 2L B H 250 d LIk
FAR BININCE 21E, EBITIE return X HLL VDR OE L RWETIMEZRL TVWET, 2D
fEX None LMHINE T (ZAUIMHAAADHFITT ), None 2 2FEEMHZE T2, 4 V&7V XITEHMH
HEMHFILET, AYHN L0 s, UTO LS print() 25 22N TEET:

>>> £ib(0)
>>> print(£ib(0))

None

74 R8Ty FRINOBIr 572V X e T 5RO DIC, 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
(KD<R=2128i<)

L EZQr A, AT RADBEEL (call by object reference) LWV Eo7IE5 B X DIEMET T, WS D3, EHAGER A 7
P wEINS e, U INBOBBAA TS = 7 MAToZEE (FlZIEV X MHAINLER) 135 T, BRoRUH
LALNC S R XN 208 TF
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(FIDR=I 5 DfEE)

return result

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

Z DflZ Python OFF LWHEREZ RL TWET:

o return X TiX. B S5 —2ME%RL £3, return D58 ¥ 2 2R WIGE. None 2R D F3, B

DT L2 Z12% None VR D £3,

result.append(a) XWIH X T, result A 7T =7 bD¥X Yy F* 2P HENET, XV v KL,
A7z M TET %) O THD, obj.methodname ¥ RXNEF, Z I T, obj IZASHLD
A7z (OBEDHHET) THD. methodname IFZDF TV 27 FOBTERZINIZAY v F
HTT, BARENPZEAZAHEOX Y v FEERLTVET, ERIMBFECHAATDOXY v F2RDOZ
EHAEETHD, EboDHDHDTHENEVIBERIIZETNERA. (¥7 7 2% lio THEDRES
AV REHPTERTLILDTEET, B V7)) flicdH % append() XV v Rk, VA LT
Pl ML TERSINTNEBDT, VA MORBIZH LWEREZBINL 3, ZOHTIE result =
result + [a] LTI H, FEMNROLETEREZ—TT,

4.8 BHERICOVWTHSIIL

MO etk e ERT L2 dTEET, FIBOERGECZ 3 20X HD, 2hoz2illatdb
BHIEDNTEET,

4.8.1 77 #)L b D5|¥E

o BEMLDIZ, =D EDFIITHLTT 7 4V FDEZFEET 2IEAXTT, oz e, ERSh
TV 35 E D D7 NER O IRTIF O R 2 B (FR L £ 37

def ask_ok(prompt, retries=4, reminder='Please try again!'):

while True:

reply = input(prompt)

if reply in {'y', 'ye', 'yes'}:
return True

if reply in {'n', 'no', 'nop', 'nope'}:
return False

retries = retries - 1

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

print (reminder)

4.8.
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ZOBAEI VWL OO HFETHEIEEE S
o WHDE|IBDAG 2 %: ask_ok('Do you really want to quit?')
o« —ODF T ari|iEE X% ask_ok('0K to overwrite the file?', 2)
o 2TDF|M%ESE X %: ask_ok('0K to overwrite the file?', 2, 'Come on, only yes or no!')

ZOFTI in F—V— FREAXNTVEST, 2O0F—V—FES—F VAP EDEEEATVE DL S Dl
RBDIfFEONET,

77 A MEZ, BIEDERS NIRRT, Bz EELTWS flo 23— (scope) TaHiizh DT

i=>5

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

i=6
£0O

s EHAOLETD,

EERES: 7740 MAX 1 EZT LS N E A, 77 40 MED Y R M RREED & 5 LA HEAIRER 4
7Y 27 FORIIZEORENTE T, PIRIFLNORIBUE, #icHi < BBITUH L TR S A TW 2515 %
BHELZY:

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

return L

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

Toa—RiE, UFzHAOLET

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

B DB O L TT 7 20 MEZHA L 722 THE DD IRUTO XS5 ICHBEHES e TEXT:

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

return L
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4.8.2 ¥—TJ—F3|¥

BI% % kwarg=value L WHERD F—T— R 2o THSHT I dTEET, HIRIX UTOB:

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

iF. REGIEL (voltage) &4 7> a v 54 (state. action, type) ZRIITHET, ZOBKIILTOVWTH
POITETHOHE £T:

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

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

D LUR OO LI~ @Y c s

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

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

BBOMECH LICBWT, =7 — FHIBUIMET BB TRINERD F8A, BEINhdX—v— F5lHEe
T, BRI o 25D 0TPIHE L T0RITFIUIR ST (BlZIX. actor 13 Z D parrot B D
G LTHEYITED D 2EA). JHFREETEDD FHA, THEA TS a TROVEIBTHRKETT (KX
¥, parrot(voltage=1000) dEYITT), WH7k 258 EELEHENIZITNERT A, ZOHIRIC X D RS
23

>>> def function(a):

pass

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

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

REIBDOEHIC **name DERD b DD D L, ZHETORFIBUIE L7z DEERLE TRTOF—v — K5
DA - 7-F5F (typesmapping ZZ i) ZZIFHD £3, **name & *name DFERX % & 5. RGOV X M %@
RINBEGDA o7z ZTI 2B 518 (RO/NATHRRET) LHAEDESNET, (*name IX **name
X DANCRIFUIRD FEA), BIZIE. HE2BMOERZLTDOIS TS L:
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def cheeseshop(kind, *arguments, **keywords):
print("-- Do you have any", kind, "7")
print("-- I'm sorry, we're all out of", kind)
for arg in arguments:
print (arg)
print("-" * 40)
for kw in keywords:

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

FEXHE LI T L1k D:

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

BHEALAUTO LS I IEhEd:

-- Do you have any Limburger ?
-- I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.

shopkeeper : Michael Palin
client : John Cleese
sketch : Cheese Shop Sketch

BB, BROX—7 - F5le 525512, 2hontihEns iz, BEFCH LTSGR oNEIHEF ERT
2D £9,

4.8.3 FHBINTA—Z

774N P T FIBENME 723 F —7 — FICX 2R T Python BARUICE X% d, AlFitEE 7+ —~< >
ADFDIZ, ZOFIBPIE, MEFLEF—V—F, F—TU—-FOLNTEINLIZHAEEIHET 2 DICH
BoEREZ 2RI XWX 51T, 5IOBEINSZHIRT 2 2 L IC3ERYEH D 7,

BIBUERIIRD X S22 7

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

| Positional or keyword |

| - Keyword only

-- Positional only

34 %45 rotofEIO—y-I
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ZZT. /2 *x AT arTd, FHINEGE. IR0 EE. FIBPBEEICEIN S HHE. Thbb, i
BEA, MBFELEF—V—F, F—U—FHEH., Vo3| RoBEEPTRLET, F—v— FaI%L. &Fiftx
518 SIFHENE T,

B XIFF—7— F51¥

BIBUERIC / d * BRVEER, FIBUIME £ 23— 7 — FCBICEEZ X T,

fUEER5 |

Ihzd 5P LA L RTAD E, HEDS I Z MEER LHIZNIonE S, WEER 0BG, 5[DIEFS
HETHD, ¥—7U—-FTiRZEEERA, MBFMATENE / (X7 v a) OFIICEEZNES, /13, L&
BHGIEZRD 051 807r & BN BT 2 720 S E 3. BRUERIC / 27nWiha, MEEMH5 IS
DEEA.

/ DREDFIRZ, IBXEF—T—F | L& F—7—FEAH T,

F—TU—FERASIH

e ¥ —v— NI TEILEYNDHZ 2R d F—TJ—FEA L L5 e~—2 3210 518V LD
ROID F—7—FER FIDERNC * ZREL 7,

sk ()]

/ BEE* Vol - —ZEREZIA> T, ROBBUERDOHIZ A TS

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

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

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

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

ROBIRAD D ZHXORYDEEERR standard_arg (&, FEEH UHFICHIRRZR T TES 3. s8I E F
lEF—vV—FTEXNET:

>>> standard_arg(2)
2
(RDR=12HEL)
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(FIDR=I 5 DfEE)

>>> standard_arg(arg=2)
2

2 ZH DD pos_only_arg (. / MEIBERICH 2 DT, FIBIINMEFHICKRD 7

>>> pos_only_arg(1)
1

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

TypeError: pos_only_arg() got some positional-only arguments passed as keyword arguments: 'arg'

3 HZH OB kwd_only_args (&, BIEUERIC * B2 DT, 51EEF—v— FEHICRZD 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 TRZROBEE 3 205 oz — > DBBEROTTHMAL TWE T

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

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

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

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

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

—only'

B2, (MBS # name ¥ name % ¥ — ¥ UL THD *xkuds OMIEENREZEZL D 2B EREE L CAE
Lx9,
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def foo(name, **kwds):

return 'name' in kwds

F—7—F|Z 'name' ZANTH., KHOFIHMERACIIR>TLES 120, 2O True #IRT & 5 RIESH
LOFEEHD FRA. BIZIX. RDOESCHR->TLEVET:

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

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

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

return 'name' in kwds

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

True

B0z 2. MEEHSIBETHIUR, ZOEHTE ++kuds OFTHEHALTH, BIRIZRZLRVWEWVWS 2T,

EAFIT, BBOERTEOHDTZM S REDHDH L EBNET:

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

A4 R LT

o B LEIHDAHTZ 21— Y —ICHISE 2REDINWA S, MEFEHIIBEGFHLEL x5, JHUITIBOHHE]
MHL—HF =2t o TEMD L BBHAIFEIN L ZO5IMDIEFEAHETH D, $d, METBEEE
DF¥ —7— 2T 2 0ED D 555 T,

o SIBOBHTICE®RDE DD, ZHUC L DEBDOERN L DAL, £hid, 2—F =25 BDIEEICHE
HND e BBIIEZIPNVEEZZDLL, F—U—FEHGIBEFHLIL £ 5.

o API D55, TERGIBOAHINEEINTGET API DZENTERL %S 22l ki, fEHH
Sl EHHLEL &5,

4.8. BHERICOVWTHSPL 37



Python Tutorial, 'J1)—2X 3.14.0a0

4.8.4 5518 X+

B#Ic, RS 20 R VERE LT, BEOSTEOEEOTIMCIUTHE S X 5158 T 2 HENH D &
T, CLOFEER TN (BTINES—r YR % BI) MENTT, TEEORON. L afEnrz il
ORI D > THHENE R A,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

HHE IO X 57 A1 I3, BBICEE NS AT IBORD 22 TIHWELS 72012, R5IEY X + ORRICED:
NFEJ, xargs FIRDRICH 2518 F—v— FEA 51T, MEFIETEIESF—Y - 5L ToA
222 Z2BRLET,

>>> 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 51V A DTNV

DT TITV R PR EZ TN o TWT, (ARIRAES [ 2R T 2 BB LICE T 20127 vty 77
BZEND B5EE HORRPEZ D F9, FIRIX. HAAALBE range ) 13515 start & stop ZHlcE:
ZBRENDH Y ET, HINCHIEEEZ 2 e TERVGE, BB LE « HETF2HoTHEZ, VX b
RRINDPOEeT 8y 7 LET:

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

(3, 4, 5]

>>> args = [3, 6]

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

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

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

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

F¥—7—F lambda 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 ESIEY 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 %t.

No, really, it doesn't do anything.

mwmn

pass

>>> print(my_function._ _doc__)

Do nothing, but document it.

No, really, it doesn't do anything.

4.8.8 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/T—3> i, B __annotations__ EMICEHF & LTSN, BEROMOESTITITHEL £ A,
NROIRXR—=RT7 )T —alid. RIX—XZD0brDany A TERIN, ZOXOFMEFEENRY /) 7 —>a >~
ERDET, RVET /7 —avid, NI AXA—=—&ZV Xt def XOKEDODERTan > ORT, -> D%AIZK
ZEIILTERINT T, ROBITIE, RHEFIBEAEREIIE. ROHEICTY ) 7=y a vyt EEhTuwEd:

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

return ham + ' and ' + eggs

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

'spam and eggs'

4.9 [EM: -T2V I X221

Thrs EDEL X DEMR Python Da— F2EWTW DT, 2525 A—FTA4 TR 12OV TiEo
THRWVETT, IZLALDERBIIRABRAZANLTET (o LfliRICEAE 74—V FTE). RXA LI
o THRAGEINEZDFET, AL > THABVI—RICLIIETIDEEARLEETIRVWEZITHD,
ROWa—7 4 Y TRARANVERHT 5 2 e hIEFICHRABBNIICR D £5,

Python 1213, ¥ AEDTBY =7 FIFoTWERAZA NS A R LT PEP 8 3% b ¥, ZAUIIEEITH
AHGHZBLVWA—T 4 YT RAXANEHEL THE T, £TD Python FMFEERZDH 2R TENZHLRE

40 £ 48 zotof@rO—y—I
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T

D=3

CERDERLAEEEHLTBEET:
A YTV MTIEEA 4 o2 fFv, X7 EbRwZ b,

ZEH 4D (RAAPMTEZ) hEWA YT U hE (BABHV) REVWA YTV OB x5 EHfIcY
DET, X7REASEZ20T, HOTECBLDHRVTT,

V—2a— ROWEHN 79 XFEBI WIS ZTEITDIETZ L,

II9FTBIETINEIVNT 4 AT LA BHoTVEI—FbHABL LD, RERT4 AT LATRY -2
A—RI7 74 NEBHRBZZIEHTEBLLDICHREDET,

B 7 7 ARHEBNOREDDa— K7y ZORYIDICZH TS 2 &,
AIREZR &, a X ¥ MITICHITHELS Z &,
docstring #f#i5 Z ¥,

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

IIRARHEBIZI—EMRDODH 2 HFT 2T B2, 1BE TIX UpperCamelCase % 27 7 A4 I,
lowercase_with_underscores B X YV v FHIIHEVE T, HIZ self XY v FOHE 1 5]
BOAH (7 ARXY y REOWTR VAR 2R E) e LTS 2 &,

HRIDaA—REHRPTHE-THE L5208 D Rs, AAEY RV a—T 4 Y73 fEbRVWI E, EARYE
ATdH, Python D77 4Lk UTF-8 £/ 7L — > ASCI b EFL WEE T,

FIRRIC, I FADD L THOMDEEBEFET AL I— RERALED XV TF VY R TIRREED D % DTHHUZL,
JE ASCII XFd#BITFIHESIRETIEHD TR A,

4.9.

MZEih: J—71 VI RE2 1)L 41






FIVE

5 — S s

ZDETIE, TTIFEAZEZLIZOWTIDFLLFHHAT A2 231, WO HLWLW I ZBMLET,

5.1

JZREIZOVWTHSDL

VA BMTF=ZBNE, CHB N ORAY v FBHDET, VAMF T 27 PDITRTDXY v FEMTITRL

%9

list

list.

list

list

list

list.

.append ()

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

extend (iterable)

ATITNDITRTOERENROY A MBML, VX MEIIRLF T, allen(a):] = iterable &
ET 5,

.insert (i, x)

BELEMEBCEREBALIE I HIFBIEZ VAMNDA YT I AT, 2DA VT 7 AR OBEEDERIC
FADTONE T, o T, a.insert(0, x) 1 FV A MDEEHICHAZITWE T, %72 a.insert(len(a),
x) 13 a.append(x) LTI,

.remove (z)

VA MHRT ¢ LHFELWEZFHORIIDOERZHIBRL £3. %57 2 ER LT AU ValueError HAH &
NI,

.pop([i])

BESNNEOERZ VA INLOMIRE, ZAERRLET, A VT v 7 ABPBEEINTVRWVWES,
a.pop() WV AR MNKREDEREZMOREVWTRLET, VAMDBETHSED, 4 VT v 7 ANV R+ OHiFH
NDGEE. IndexError ZEH L 3,

clear()

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

43
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list.index(x[,startL end]])
DR RHIT ¢ 2% L WEERORIIOBERORM ALY 0 b E 5T TE L ¥ T, %47 5 BEIRY
AUZ ValueError D3I 3,

EEDBIETH 2 start ¥ end 1FA T4 AGEL LTRREN. VA FOERRFHEZIEETEE T, KBS
NBIRFE. start 515D S OMMMETIERZ L, VR MEIERDOLHELSDMEIZZD 5,

list.count (x)

VA MTO ¢ OB ZRL £5,

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

VX FDEHZ, 4 7L —REA (in place, 7TDT7 — X ZHAEMRTEZMZ 5 D 0k) TY—HL
£9, 51EEY — P TEDARZ <A RIfEZ F T, sorted() OFHAZZIML TS W,

list.reverse()

VR MNOERER, 4L —REETHIEICLET,

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

MRV RAIDORXYy FRIREETH 2R 95

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

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

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

>>> fruits.reverse()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear'

insert, remove, sort REDVYRX M ZETZ XY v FORDENRREINTORNWZ 2 IZKDTWiedd Lt
FHAo INHDAY v Fid None ZIRLTWE T, *! ZAUE Python OZHA[FER 7 — X FHERTITOWVWTO
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it LOFAI 7o o TWE T,

HIHIVDEDORMLE LIS, TRTOTF—RTY — bR TE 2D TIERVWEWS 22T, fHilZiX, [None,
'hello', 10] XY — b I N FEV A, BRERSBEIIIFI LIRS FHA L, None Il ¥ tbR 57
W BSTT, £/, JHFEBRPERINTVARVWEDLH D 3, HlZIR, 3+4) < 5+7j IXBEMREEBETEH D %
Ao

511 VA bZRXRYy I LTES

VRAMRDAY v FOBERTT, lBEICVRA I 2AXy 78 LTHEAE T, AX v 7 TiE, RERIBMENEER
DEANCED XN E T (Vlast-in, first-out”)e A X v 7 O—F LICERZIENMT 5121F append () ZHEWVWE T,
ARy 7D—FEPSLEREPEID HTI2IE pop) 24 U F v 7 AREERTIHENE T, FIZIZLLTFDOLSICL
3N

>>> 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 +ZFa—LTES

YA+ %2Fa— (queue) E LTS Z L HARETT, ZOHE, RYNCEMUAERZREMICIHOBLET
("first-in, first-out”)s L L. U A M TIEARINCZOEMZENRT 2 Z 23R ER A, B (append) H
DL (pop) 2V A FDREITHLTITS 23RV DTTA, A (insert) LEDHL (pop) %V A b DIETHIC
MUTITI LB BT LEVET (MOBEZEZVO DT OTLITHENDHI05TT),

¥ 2 —DFEEITIE, collections.deque Zffi5 L RWTL x5, TDZ7 7 RFRFFETATVT, @HLEM
(append) HIDH LU (pop) ZMisiIHf L TEBL TWET, FIZIXUATOXSICLET:

ABERBDET
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

VA PAEERLIZY X P RERT 2R LFRERMEL VLT, ELRMAGHIZ. 22— > X% iterable
(ATV—FPAREA 7Y 227 b)) OFZNENRDEBIIN L THLERIToMREERIC LV A M 2o,
H BRI T BRI RO DTS — 7 Y ARERT 5 2T,

BIZE RDES POV AP IED e LET:

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

squares . append (x**2)

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

CHIN =TT LRI FET S x EVOHROERZES (3723 EEET2) S ERLTIEE
Vo MTFDESWRCLTFEHDOVR M 2ORIEEHDRCFET 2 e TEET:

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

L UPTHFELTY:

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

I X DR THAR T VT,

VX MNEREE. FEloFo K, for A, ZLTOMEMUED for 2 if AITHEKEINE T, VR NNERELD
EATHRIZ, for ¥ if O YT F A MR TCREFHAE L 7ZMERP» S22 L VWY R R TT, HlZIX XDV R b
NEERLIZ 220DV X FOEENS, ESDDORLZR7IZLET,

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

ZHUIRD 2 — | ¢ i T
46 E5ET-AEE
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>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x != y:
combs . append ((x, y))

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

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

AR INOE (Bl LOBITAD (x, y) OHE) & X T ICTHERARET T,

>>> vec = [-4, -2, 0, 2, 4]
>>> # create a new list with the wvalues doubled
>>> [x*2 for x in vec]
(-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
(o, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' banana', ' loganberry ', 'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
['banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x**2) for x in range(6)]
[¢o, o), (1, 1, (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error s raised
>>> [x, x**2 for x in range(6)]
File "<stdin>", line 1
[x, x**2 for x in range(6)]
SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

VA MAEREORICIE, EHELACHBMTOIHLOAXAZX M TEET:

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

5.1. UXREIZIOVWTHSDL
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5.1.4 X LY X FOATRE

V2 P REREHDORYIDONIMERDOALDT, 2OV X MNERLEZES L TEET,

KD, RXADVAL 3O, 3x4 @ matrix ITOWTEZLET:

>>> matrix = [

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

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]]

HIOEI TR X 512, AoV X PAERGIE. K for DAY TFFXIOPTIHEENET, Z2D%D, 20D
BlERD a3 — F & EffiT3:

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

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

IhEHS—ELEMTI L, XOa— ReEMkh 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 DHAABLEREME S HFPRWTT, Z0HE zipO BBEPRBWEHEEZLTINS
TLxD:

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

COITIEH B 7 ARV R DFMICOWTIE BBV A DT YNy T 2B TIEI W,
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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 al0]

>>> 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
Jzo THBIE =T VR (sequence) T — 2B (typesseq S H) D _DDHITT, Python 1ZF 7S DRI
HBEERDT, MO —r AT —2BpEMENEZ 2D LILEEA, BEDOS—F Y 2HIH S5 —0HD F
3 BT (tuple) BETT,

R INMFZar< TSNNSO DEPHZD 5, HIZIEUTOLSICEEET:

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

12345

>>> ¢

(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

(RDR=D12Hi L)

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, 1I)
>>> v
(f1, 2, 31, [3, 2, 11)

CEOrBH., ATNVORRIITEICHIEMDBOVTVT, RTAVDXAMPIELLREINZ X5k -oT0E
T, XN EELLZRLTUDAMIEMTHER LS THOWTIH, (R IADBKERRDO—EZ - 7 HEIE) AL
TSR ERIGED DD ET, XTVOBERZERATEZLIETEEFEA, L2L. TV R MDD LS REH
AR E D5 Z I TEE T,

ZTVFV AP EBTOET, ZWTWRRZZGHE R HUTHAZ xS, 2713 7% T, #Eo
BMOBEENGRZIE DD, BRI 7y 7 (ZOHIOBRPICHTEET) BIERA VT v 7R (H5WIE
namedtuples DEFEN) TV 7R T2 eHZNVWTT, —J7. VA ME AIE T, HEREILZVWTWRLHED
FT7T27 bTHD, W TWATL—MIEoTT77EALET,

I 0 7213 1 HOIHED S22 X TVDHETY ., o DBREZRITI 720, U3 RlHM LIS h
TVWET, 2ZDXTNVFZEDOAFEIMAR T THERTEE T, —DDEREFHOX T IUIE, HORAIZa V< 2T 2
(H—EZAEIMTHEZ I TEIATITY) SETHMBETEET, XLAFARVWTRED, MRNTT, HlX
BT X ITLET:

>>> empty = ()

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

0

>>> len(singleton)

1

>>> singleton

('hello',)

X t = 12345, 54321, 'hello!' & FINDINY Y (tuple packing) DFITT, {H 12345, 54321, 'hello!"’
M—DDR TNy V7 ENET, HOHEDAEETT:

[>>> X, §y,2=1%

ZOBIEE. =TV RADTVINY YD (sequence unpacking) £ THMHERINZH DT, HHIIFLETDOY =7 VA
RS CENTEET, O—F YRADT Uy VTR, F50OENIHIEENTOSIEEM, GO -7 VR
DRI CEILZTIH2 e PEREINET, BEEIRORADEZIZ T VDRy 72—V ADT Yy 7
EHABDELDDICHER VI LICFERLTL X W,

50 E5E T-ABE
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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,

PRI F 7213 set ) BABUR set 2T 27D T L2 e TEE T, 1 ZBEESEZERT 24012
set() ZHEHLRITIUILD FEA ({F TRRL), BRERIHOHELZIFRL T, HHFIRDE Y > a v Tiam
j—éij*&%iﬁfj—o

L TFEYA ML —YaryZRLET:

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

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

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

True

>>> 'crabgrass' in basket

False

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

>>> a = set('abracadabra')

>>> b = set('alacazam')

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

'r', Id', Ib’, 'm’, 'Z', lll}

JZ A CFRIC, set WD P R— 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
2ZeDHHET, HLFHEHOKTA VT v 7 AMLINTVWE Y —r Y AL BigD, #EEX £— (key) TA >
Ty 7 ZMEENTVET, TOF -5 rDOEBEARGELRITLD £5, XFH BIEEZHEICF -T2 T
TET, XTI XA Bl 20D XTINDAEEBUHERF -T2 ENTERT, HE HI2W0WIE
HEMICEEARER A TV 2 7 bR B X TVEF—ICTEE A, VA EF—L LTS 28I TEERA,
ZHUE. VR MCRTA RRA VT v 7 AEEDKAZITo72 D append() % extend() D X574 XY v N2l
S8, AVTV—RATEET LI LN TELLDTT,

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'] = 4127

>>> tel

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

4098

>>> del tell['sape'l

>>> tel['irv'] = 4127

>>> tel

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

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

>>> sorted(tel)

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

52 58 T-ABE
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dict() YA P77 RIE, F—LHORTDEX IV 2ELY A M1 ofEERZERL T

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

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

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

F—MEHLSCTFINDGE, -7 — Voo TERT 2 TMWEMELEDH D £

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

56 L—TDTFo=vy

HEEICN L TA—TZ2ITIBE items() XY v F&EMS &, F—t ZRUTHIST 2 EZ RIRHICHD e %9,

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

gallahad the pure
robin the brave

=T Y RITbENV—T 2T 5K, enumerate() B RS &, BEDA VT v 7 R BREZEFNCED BT
YW TEET,

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

print(i, v)

0 tic
1 tac
2 toe

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

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

What is your name? It is lancelot.
(KDR=D12Hi<)
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(FIDR=I 5 DfEE)
What is your quest? It is the holy grail.

What is your favorite color? It is blue.

= Y RABEHHENCE S TL—FF3100F. TV —4 Y RO ZEHTNHEE L. KT reversed()
PRECHLZ T,

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

= W o N © -

SRRV —FINEIEFTAL—FF 31213, sorted() BMEEFVE T, ZOBEEIIITOEY| 2 ZEEE T,
YV — FEADF -2 IR L F T,

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

pear

YA set() BES ., EEERINBREINE T, ¥—F PRI set() B o7z LT, sorted() %2ff>
WIS HHAEDETIE, JEEREIXNTVWES —4 VAT, A—EHIC1 BEOAL—FT7 72T 3EHN
RITHETT,

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

CEEEN—TATYVRA I ZEBELLVHERICEOSNSZTL & 55, RODIZHLWI XM 2EoTLEIIES
HEDBHETRERIED, $EHDET
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>>> import math
>>> raw_data = [566.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan(value):

filtered_data.append(value)

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

5.7 ZEFIcoWTHSHL

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

BB T in BX U not in 13, BAMEADHS Y FF—OHICHEET 50 ((RBEELEVD) ¥ 5 EH
BFBAYANA—Y 9 FFANTT, HET is BEY is not 1&, —ODF 7V =2 MHPEBIALA 7Y =2 b
THHIPEIDEHANET, 2 TOUBEEFIZIRUCEBREMNZR->TED., & ICHEEEF X D HRWELIE
fiekbFEd,

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 2138 b, ROFTORAE A vFHEHET = 2HH L THRINIT O BDERH D Z LI
BELTLEIN, ZAED, = 2EBREIA TV IR 2 =2ANLTLES S LW, CFursaTHREY
2— s o ZADMEEERTE 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, ('abc', 'a'), 4)

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

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

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

EY 2 —/UE Python DERPXDBA 277 74V TF, 7 7 A NVREEY 2 —VAKERERE .py HDO0kdoD
WKHEDET, TEY2—LOH TR, (XFHND) TV a— NV H%E 70— VAR __name__ THIFTEE T, fflx
3. BRURADDTFRA LT 4 2 %2ioT, BIEDT 4 L7 FVILIFONED 7 7 A L fibo.py ZER L T
AEL XD

# Fibonacci numbers module

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

print ()

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

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

return result
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I Python 4 Y27V RIZAD, EY2a—LEDROa~<>Y KT import 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)

[0, 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

EYV 2. EEERICNA CEILEANSE ZEDTEET, CALDFEITUIEY 2 — A E2FHHLT 272
DDOHDTT, ZTALDETE. A VE—IFXDOHFT BV EY 2 — VLR RODP o728 X FETEINE
To N (TAAADBRZ VTP LTEITEINZGEDEITINET, )

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
RIRE D Z 2 0B 2B, 70— U BREREEY 2 — LTS 2L TEET, —/H. BFDMT-T
WEHEEEEBALHBREL TOWIUR, Y 2 — LV NOBEE ST 2 D 2 [ URGLIE modname . itemname T, €
Ta— DT NVERZ NS EHTEET,

EV 2 —NMEMDEY 2 — %L VY KR—FTEE T, import XWEEV 2 —)L (XBHREFZERZYTSITH) @
HICBEBEEITHN, TRREBYTHo THETEDIY FHA, A VR—bENEET 2 —LHAE, TV 21D
Fy LN (B 520 IZENTHIUL, BV 2a— 1D — VR AR ERICEINE T,

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, BE—DENIA VHE—FLEE
a2 £ib LWVWIHILRTTIMDIRZ 2 X 5ICR>TVWB LT,

ZDA VER=FHEE from BTV TWTHMHZ, RUIRPIESLNET:

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

AR

TR LEOHBT, FEY2a - VB A YX—FVED 1 £y arIZ il 1 EZET import TN %
T Mo T, EVa2a—LEZBIELLGEEIIE. A V2TV A 2HEHIERITINIERDEEA - DL
i, ZOH/TFELLTTAMLAEWVED 2 —H 1 2757551, #2132 import importlib;
importlib.reload(modulename) @ & 51T importlib.reload() ZfHo T X\,
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6.1.1 E2a—-I)ILZRXRVVTFELTRITTS

Python €Y 22— %

{python fibo.py <arguments> ]

YEITT A Y, __name__ IZ __main__ BAWEINTWVWEREZRVT import L7z ZL2RLLIICET 2—LA
Da— FHPEFTENET, 2D EY 2 —LOREK:

if __name__ == "__main__":

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

ZOa—FEBMTZIET, TD7 74V import TEZEY 2 —NTHBEFRICAZY I 2 LTHHEZ
L5EOICRDET, BRERSEY 2 —d "main” 7 7 AL LTEBIIN/IZ X750, a~v Y R4 YRR
53— FRFE[TFEINZDSTT:

$ python fibo.py 50
01123581321 34

EY 2= import ENGFEE. T a— FIFFETINEEA:

>>> import fibo
>>>

COFEFEY 2 =ML LIPS VX =T 2 —RZRME LD 7R MDD (R VTSP E2EI 2—0L
ELTEFHLTRA MRS —FEFEITLT) HDNLET,

6.1.2 EZa—ILBE/INX

spam E WIS HAFTDES 2 =N E2 A Y KR=—bFTRLE, AV X=TVXIETZOLHOMAAAEY 2 — L2
LT, EYa—NHAD—EIL sys.builtin_module_names XH D F3F, RO 5D - 5AE. span.py
EWVWHHFTIDT 7 4 V% sys.path CHZT 4L 27 PVDV R MrHEELE T, sys.path FLLFDGAICHIH
fbxh g3

o AMENTRZV T DBHET 4L 7MY (BEVET7 7 AUDBPRESINRP o EZHIL Y T4 LY
FYU)o

o PYTHONPATH (T4 L Z bVHADY A b, ¥ = VEHD PATH L [AI LX),

o AYVRAM—INVHEMEFE LT 740 (AL LT site-packages 74 L2 b U —WEEN, site E
Va— ko TUEENS),

FEAE sys-path-init 2SR L TL Z&E W0,
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AR

SURV IV I EYR—FTETI7ANTATALAETE, AJNIENEZRZ VTS YOH2T74 L7 bV
VARV VYIRS RBRICEHEINET, SWHEZIALI VR I YV EELT 4L 7 FUIRE
V2 — LRI SNEH A

Wb X 7z, Python 702 J Ll sys.path ZBIETE DB TEET, RZVUTS M7 74028074 L
7 M UDRBARZADSI, FHET A T VAR XD BENTGEMENE T, BROT, 74 75VDT 4L 27 bIICH
27740E0b, ZOT 4 L7 MIIZHBRCAMDRZ VT FBEELELTA Y R- I ET, g, £
FA 77V EEMLTEEMATVIOTHRVEDIFEEVNDOD 2T, XDFHLVWERIE EEED2—-)L 22
L TLEE W,

6.1.3 " A>/X1JL” TNz Python 771

EY 2= DFiAIAAEEFILT 5729, Python 132 Y %A WVFEADEEY 2 —/L% __pycache__ 74 L7 b
Y @ module.version.pyc 77 ANELTHFyr v alfd, TITversion iFa v A LENZT7 741D
Tx—<v beERITHOT, —MFMICIE Python D=2 a YFHETF, fflZ1E. CPython ®VY VY —X 3.3 D,
a4 NVEAD spam.py I& __pycache__/spam.cpython-33.pyc £ L THF ¥ v > 2 EZNETL & D, ZDf
ZDEEIZED, Python DEZZERDV Y —2oN—TarDar XA NBEAEY 2 —ADBHETEET,

Python 13V —ZAOETEHKEZ 2 >V R4 VFEADDBDLHIE L, 2V A IVEAD S DR TR R DEFEI >R
ANDPRBEN T o TV W RTERL 3, JHEERCHE T INE T, £/ VS UBAEY 2 —IL
377y b7+ —2IEKTERD, T—FT 7 F v DRERLZIRATAMTRA—DIA4 77V %HEHFETZ22 3T
XFET,

Python X 2 DDEEICF v v > aDF 2 v 7 ETVERA, O0EDE, IV RIAL YD OEEEY 2 — L5
HIAENTHAET, BICHIA VM LEN, MR2REFETL2ILEBDHD EFEA 20DEF. V=R - EV2—10D
BROEHET, Fv v aDERETVERA, Y—RADRW (AY A NVBEADLDDAD) BifizHKR— T3
Wik, IV NANABEAEY 2 —MEY =R - T4 L7 MRS TEREST, V=R T4L 7 PV =R %
Ja—BHoTIEVWITEEA,

I 28— MENF D Tips:

o AVNRANFEAES 2 — LDV A XB/NELTE7HIT, Python a3~ K2 -0 £721F -00 24 v F%
S5 TEET, -0 AL v Fik assert A7 — b XY MEREL, -00 A4 v FI& assert A7 — b X
b2 doc  XFHEBRELET, WOorDTRITIAZINLDREINZDDIMKFLTVS
AREMEDS D 272, HAPME LTV A 22HRL TWE L 2R TIhoD A T a v 25 RET
T, VL SNTEY 2= opt- X7 ERDB, BED IV SANAFEAEY 2=V K DI A XpVNE
KD FET, FROV Y —RATIREE(LOFENZED ZARMENDH D 7,

e .pyc 77 ANR .pyo 77 ANADSHmAHEINIZE LTS, 0T ILE .py 77 A A 6HABENT:
LEXDMLEHFICEET Z2DITEDHD ER A, .pyc 7 7 AV TEELENZ DX, FLAAAIILD D
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RE721 T 9,

e compileall EY a2 —N%EHoTT 4L 27 FPVADETDEY 2 — ML T pyc 7 74 VEELZ 2D
TEET,

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

6.2 EZEET 1)L

Python ZHEEEY 2 — 54 TF VERMLTWT, Bld Python 24 77V V77 LY A W0) RFa Xy
FCRHLTOVET, BODPDEY 2 —VEEHEDATICRET 7EALRVD DD, FRP, YA T La—LRYE
OS DIEERFHT 272012, A Y R—FTYVR—AFHICEL I, YEATVET, ZI5VokET 2 -ty M
$7 59 b7 — LIMAFE LA 7> a v TF, HlRIX, winreg €Y 2 — L Windows ¥ A7 LA TDA
REHENATVET, 1 OFHIMETZ2EY 2 -1 LT, sys EYa2—liE, £TD Python £ ¥ X—=F1V X -1
EILRA VENTVE T, sys.psl & sys.ps2 EWISZERIZ—RT w7 e “RT 0> 7 MTERT 5
PEFZRLTVET:

>>> import sys
>>> sys.psi
'>>> !

>>> sys.ps2

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

c>

INBEDZODERIE, A VX TVRPMFEE—FIZHD L ZRTERINTVET,

LR sys.path EXFHNDPEHRBZVAPT, A VR TVERBED 2 —LERRT L EDSRERELET,
sys.path [FEREEZAEL PYTHONPATH %2 518727 7 4 /L k> RIZ, PYTHONPATH H33E &M T W ITFAUIH AIA A
DF 7N MECRESNET, FHENRY X MEETEEST 22N TEET:

>>> import sys

>>> sys.path.append('/ufs/guido/1ib/python')
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6.3 dir() FE#K

HUDAABEE dir ) 1X, DB EY 2 — AR ARLHTZERL TWE0HFEARS Db TS, dir() Y — 1
ENEXXFFH DY R M E2IRLET:

>>> import fibo, sys

>>> dir(£fibo)

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

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

' __interactivehook__', '__loader__', '__name__', '__package__', '__spec__',
' __stderr__', '__stdin__', '__stdout__', '__unraisablehook__',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_framework',
'_getframe', '_git', '_home', '_xoptions', 'abiflags', 'addaudithook',
'api_version', 'argv', 'audit', 'base_exec_prefix', 'base_prefix',
'breakpointhook', 'builtin_module_names', 'byteorder', 'call_tracing',

'callstats', 'copyright', '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', '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']

FIEAIRF AR, dir O BBHEERL TV A HETZFIZEL $95:

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

>>> fib = fibo.fib

>>> dir()

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

2R EY 2, B 20O, IRTOMEOHETZY A MT2 I EITERLTLIES W,

dir(Q) &, HAADOBEBREROLINZV A M LERA, TRHDEFIDHRE ) X PHBRER S, EUEE Y 2 —
JU builtins TEREINTVET:

>>> import builtins
>>> dir(builtins)
['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
(RDR=212Hi <)
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(FIDR=I 5 DfEE)
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIlteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__',
'__debug__', '__doc__', '__import__', '__name__', '__package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',6 'exit',

'filter', 'float', 'format', 'frozemset', '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 Nvio—

Ry r—3 (package) 1&. Python ®EY 2 —LVHAFIZEM%Z 7 Ny MIEZEY 2 -8 2o THELT 2T
TY, BIZIE, EY2—NEABIE A LVWIR r =YD TEY2— LB ERLET, BrHY, EVa—
NERHAT e, MADES 2—NVDEENEND 7O —NVEHZLIZOWTOR LR THHFL L S1TR20
R &SI, Fy MIZEY 2 - A ZRAT % . NumPy ® Pillow DL S ITEBES 2 -5k By
r—YDEEZEN, HODED 2 —NZIZOWTHELEL THHEL LR 5,

HBE 7 7 ANRER T — R E—FHICW I 2DDET a—ADpaLrsay (" Ry r—I7) BEEFLEVEREL
FLED. BA7 7 ANMCEEZL DR SEADD 2 (BEITILRT. flZE .wav, .aiff, .au 7R ¥ Tk
NET) 0T, BRI 2L R T7 7 ANVBREMHAELZRT 2 €Y 2 — V% FLID XY TF Y ALEDT S
BB DS LNERA, o BRET— XN U TET LWL RMBOBRE (I X0/, Za—oEh.
4 a7 4 FEROBEH. ALNRRAT VANROERRY) BB 205 LhERA, £5K2L. 25 LIEER
FITTHEY 2N ZRTLERCELSZERARSETL S, INIC (BENZRZ 7 ANV AT ATRBE LK) <y
r—YOMERET RLET:
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sound/ Top-level package
__init__.py Initialize the sound package
formats/ Subpackage for file format conversions
__init__.py

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

auwrite.py

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

reverse.py

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

karaoke.py

Ry r—I% import § 5, Python I sys.path EOT 4 L7 PUZKREKRLT, by TLRALDAAy T —TD
A2 7T 4 L7 P ERLETD,

77 ANVEELT 4L MY RNy =22 LT Python Ziftbh¥ %12, 774V __init__.py DRETT
(& D EERIERE namespace package ZHEIBZBEERIRL)e ZHITE D, string DEI BRI DHIARIDT 4 L
ZEVIZED BEYV 2 URRAZRDBRDITTHONZIELWEY 2 —ADERETREBSNTLES D&
DTT, OBEHELT — AT __init__.py W7D 7 A L THOWERAD, __init__.py TE Ay 7 —
SODOI - R EFET LD, BABD __all _  BEERELTHILEVEEA,

Ry r—=IDa2—FiF, HLADEY 2—N%EXy 7Fr—I05 import $5Z BN TEFET, HlziL:

{import sound.effects.echo }

ZOEAEIZY 7Y 2 — )L sound.effects.echo Zu— FLEF, ZDEY 2 —NE,. LUIRD X S ICwLEL4H]
TZRLULARTNERD A,

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

P TEY 2—V% import $25H 5 —DODNIEEZRLET:

{from sound.effects import echo ]




Python Tutorial, 'J1)—2X 3.14.0a0

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

EBILH S —DDONY) T —>aye LT, DELEBSERZER import $25E03HD 7

[from sound.effects.echo import echofilter

Fh, INDBY T EI 2 —)L echo B — FLE T, echofilter () BAEE EHEFMATEEICLET

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

from package import item Z{f S35 A. item 8 7 — package DV TEY 2 —)V (EFY T8y r—
V) THEDPEVWERAL, BRI A, BEHBD X572, package TERSNTWVWBHIDLEITHhrEDRVI L
WCHEBLTL XN, import SUTFE T, item 3w F —INTERINTVEDE I DPIANET, ERINLTWV
RIFAZ, item BEY 2 — LA THILREL T, EVa— A0 —FLEIikAET, BLEV 2 —LHR
DO 53T AUZ, ImportError ANEHINE T,

KT, import item.subitem.subsubitem DK 5 B 2o /5E. ®ED subsubitem %R FEEIX
Ny —=ITRINIZD EVA, REOERIIED 2 — 2Ry F—JICTEFTH, —DORIOEETERIN
T3 27 7 ZAPBPERBUTIITE FE Ao

6.4.1 \Nv7r—h5 * %Z import 3

ZHTIE. Z—¥7 from sound.effects import * X FHFEW/iH, ¥IR5DTL & 52?7 HERIZIZ, f5
DOITETT 7 ANV AT ADTARSGN, ZO Ny F—=I WX EARY TED 2 —ADDH 302, £2T%
import ¥5%., CWLWHMHEERLELZ L TL x5, ZHRKERVRE®™22-oTLES DO ET L, B2V T
EY 2 —V% import 52 LT, ZDEY 2 —DHRINC import TNz TOAFREEL THRLVEITEH 2
ZXTLEI 2D LIAERA,

ME—DIRIRRIZ, 8y 7 — Y DIEEIT Sy =Y ORGIZIHRIICIRBEEES W05 HDTY, import XOfES
B, Sy —Y0 __init__.py 3—FIZ __all__ EWOAFID Y R MRERINTOIUL, from package
import * 23BN & FIT import TAREFET 2 —LEDVRX P LTS, WS HDTT, v r—IOH
N=TaryMPV V) —RENZL XY R M eEFOREBIIEHRT 2D v r—VDEEDOEBEFL D XS, H
TDy r =I5 * & import T2 EWVWIHVHREZLNRVARLIE Ry Fr—YOEFE IOV ZY
A=FLAEVWZIERLTHIDLFEVERA, HlZIX. 7 74/ sound/effects/__init__.py 2. KD XI5 #
I—REANTD IV LNERA:

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

INDEKT 5 DIiE. from sound.effects import * £ 52 &, KHIDEN -/ 3 DY TEY 2 —
sound.effects Xy 7 —I 25 import N5, WS LTI,

FEHEELT, 37 2a—dn—h L RARITREINZ D 3, file LT, reverse B¥% sound/
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effects/__init__.py IZ&F &, from sound.effects import * Tl¥ echo & surround D2 ¥ 7EY 2 —
V72V import 2N F F, reverse ¥ 7 EY 2 — /UK import INFHA . THIEE— I NVITER I NI reverse
B CRRE N7z DT:

_all = [
"echo", # refers to the 'echo.py' file
"surround", # refers to the 'surround.py' file

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

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

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

H LD __all__ PERINATOVRITIZR, EITX from sound.effects import * &, »fv 7 —3 sound.
effects DR TOY TEY 2 — L EBEDOHATZEMOHF A import LERA o ZOFHIZ FEIC L > TIW)
#ta—F __init__.py 2FFTLT) v & — sound.effects 7% import XNzt W Z ¥ ZHERL, 20D
Ry r =Y TERINTVWBLHT R 2T import 3772 T9, import XN 2&ANTIX. __init__.py TEH
XN (2. HRMICE - RENAES TEY 2 —) DEEFNET, v r—YDH TEY 2 —)L T, LHID
import X THI/RHIICH — FENd DD EAE T, UTDa—F2EZ T LI W

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

from sound.effects import *

L DFITIE. echo ¥ surround £ 2 — U HBBEDKRETZEMIC import NET, ZNSHDEY 22—/l from.
..import XHFEITEIN/ZFRIC sound. effects NTERINTWVWENHTT, (ZOMMEIX __all__ 2RI
TW3 e XICHExFET, )

FEDEY 2 =TI import * Zffio/z & ZZ, FED K — VIt o 74T D A% 8B (export) 35 & 512
HEFENTREVETY, ZATHRRDEFDOI—-FTRRVWI ETIERVWEERET,

from package import specific_submodule %#{#-> THMBIMEII LV LICHEL T EZEW! EBZD
FELEZ, import 2175 €Y 2 —AMD Ry =Y L AR 2ROV 7EY 2 — 12O RITIIR S0
BarRucHRans A TT,

6.4.2 Ny Tr—IREHE

Ny r—=IH (MBRDHID sound Xy r =YD XIIZ) TRy r—YDEE D ITHELIATWEHE,
Xt import Z{# o THBEARICH 2y F—I 2B TEXET, HIRIEX. Y 2—)L sound.filters.vocoder
T sound.effects /Sy 7 —I D echo EY 2 —AHBHELRYE. from sound.effects import echo MM
EEa

F 72, BRIV MENT import % from module import name DD import X THIHATE £¥, ZOHRNR
X import Tld, D Fy S THAEBLUOEH Ay 5y =Y %IEEL FF, surround €Y 2 — L OHITE. MT
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DI GERTEFT:

from . import echo
from .. import formats

from ..filters import equalizer

X import I FREDEY 2 —LEZER—ARLTEIERERLTLAEI WV, X4 VEY 2 —LDELHNIIFEIC
"__main__" DT, Python 77V —>a > DAL VEI2— e LTHHAZINZ Z2ERKLTWSE
Y 2 — LTS import ZFIH ST 2 RETT,

6.43 EHTsL I NIRONY =

Ry r—=Dikd 5 —oRBlIREMEY LT __path__ 2 K- FLTVWET, OB, vy 7y —YD __init__.
py FOa— RAETEINZ XD BENS, __init__.py DIRDLNTWVWETFT 4 L7 NVEZD A=Y A MK D
EOWIbENE T, COERILE T2 2N TEET, EELMR D, UBZD Ry —JICA->TWVWEE
Va2 RV TRy F =V DOMRITHEELE T,

CORBEIXIZE AL BEICE RSBV D TR, Ny Fr—INFET D EY 2 —AHZHGRT 2720125 2 &
PTEET,

filE
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SEVEN

AR

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

7.1 BHZER¥I<T+r—Iv T3

INETIZ, R HNT 2 20K X (expression statement) & print () BRI TEE Lz, (BE=1F
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 XFH|D str.format() XYV v RiZ, 3 5P LFM»e»2D E3, 22 Th{ ¥ F 2o TEBIRAT
GO EMI T, MibwI7r—<v bOIEREHEE TN, 75—~ v bEINIZHRROERE S X 20
BERHHET, ROa— R, BRE7+—~v b T 23HEORB_—2bhH 3

>>> yes_votes = 42_572_654

>>> total_votes = 85_705_149

>>> percentage = yes_votes / total_votes

>>> ! YES votes ' . format(yes_votes, percentage)
' 42572654 YES votes 49.67%'
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yes_votes 23, AR— ¥, AKOHBEFAFETHDO LN TWVE ZLIKHFEBELTLEZ WV, ZOfITIE.
100 Z##) 7z percentage . S—t ¥ MBI ET/IMNIRL R 2HTRRT 22 dfToTVET, (Ff
#iZ. formatspec ZZML TSIV, )

o BRI, XFHNDR T A ZBIERREEBRER N, ETOXFHZHOTLUHL, BW@boL A 7Y b2
ET & %5, XFHIRLCIE, XA DRIRRZ R L TIRE S e 7 A IEICHI X 2 DR 25 5217 5
AV RPN O0HD X7,

Bo N THRHEZENTRE, TNy ZTHITERZ TIPSR LV E Bld, reprO BED str
BT ARMED L FINCERTE R T,

strO) BIBIIMED NMICHD 2 RHZIRTDDH DT, repr() BIEUIA > X =TV XiFHD 2 (H 5 WIEFEHE
72 DX A NG E 3T SyntaxError 12745 K5 72) RBIZIRTDDbDTY, AH2HL DI L7
FEORBER VAT =27 MTBWLWTE, strQ & repr() FEICMEEZRL T3, #ES, VR MPRFEE
RO LT 2T —XEELRY, ZLOEXRED LOBBUSH L THRILERZELET, —H. XFMNE 2 O00%R
7R R o TWE T,

WL O OHIT:

>>> s = 'Hello, world.'

>>> str(s)

'Hello, world.'

>>> repr(s)

"'Hello, world.'"

>>> str(1/7)

'0.14285714285714285"'

>>> x = 10 * 3.25

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:

>>> vy

>>> repr((x, y, ('spam', 'eggs')))
"(32.5, 40000, ('spam', 'eggs'))"

string €Y 2 —/L® Template 7 7 A%, XFIHTDEZ BT 2HDFEZREL TVET, $x DX S 7%
TV —=ZARNEZ =2, ZOREAEHECDHIEZEZIMZAE TN, #2232 7+r—~<y P ARF T3P0
T5,
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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, ZDOMEEIXHEZ 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 FTERNMEZ LT 2D ET, "1a' iTascii() &, "!'s' X str() %, "I’
¥ repr() ZHALES:

>>> animals = 'eels'

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

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

My hovercraft is full of 'eels'.

=fEEFEHMT2 e XZEBEAL T, X 43—, RERHliL72XFAIRE, o TRRENTT,

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

= fEE T DFMIT DOV TIE self-documenting expressions #ZH L TL 72 &V, 74 —< v MZOWTOEREIE
formatspec DV 77 LV AH A FEZBRLTLEZ W,

7.1. HHZERPI<T+—IvbT3B 71
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7.1.2 XF5|0D format() XV v K

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 (ZNE 74—y b7 4 =L FEFEET) I str.format() XV v FiZES AT
Yl MIBHENET, FENOPFOEFIE str.format() XY v FIREINLI TV 27 PDOEEZRTDIZ
iz x5,

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

eggs and spam

str.format() XY v FIZFx—V — FEBDPEINZGE, ZOHEEZF—V— FBOAFIICE > TESREA
£3,

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

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

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

BLARVWERTFHNADH D, 22 L7z BWIEEICIE, Z-Z5IMOMETIIZR S ERDOHATTSRTE
HrXVTL &S, THE, HEZFIBCEL T, AL [ 2> THEOX—%2BRT5 L TAMRET T,

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

. 'Dcab: {0/[Dcab]:d}'.format(table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

TEE table & xx Bz o T*F—U— Nyl LTHEITHIESDD £5,

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

ETOa—ANBERDA - 15EE 2B THARALEK vars O LilAEDE 2 LRITENTT,
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>>> table = {k: str(v) for k, v in vars().items()}
>>> message = " ".join([f'‘/k/: ' + '{' + k +'};' for k in table.keys()])

>>> print(message.format (*x*table))

__hame__:

__main__; __doc__: None; __package__: None; __loader__: ...

Bl LT, FOa—FMMTRERAONLBEEZD 2R 3RV ELA LHio PN ZAEML $3:

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

9

0 N O G W N e

4

9
16
25
36
49
64
81

10 100

print('{0:2d} {1:3d} {2:4d}'.format(x, X*X, X*X*X))

27
64
125
216
343
512
729
1000

str.format () 1 & 2 XFHNERREDEELMHIZ. formatstrings 2SI L TL 2 & W,

7.1.3 XFHDFERTDT =< v b

RiZ 2|y 3FEDEIORIFALREFFET I+ —~<y PLEBDTT:

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

9

0 ~N O U W N -

9
16
25
36
49
64
81

10 100

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

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

27
64
125
216
343
512
729
1000

(&H 7 LOBDAR=ZA—{H773 print () DEETEMENT NS Z EIKFERLTLE I W, print() FHEIC
FIEENICZEEZBMLE3, )

7.1.
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XFEHNA T 227 bD str.rjust() XYV v Fid, HEEXNLED 7 4 =V FRIIXFIDEHFETAS LK
HNCZEHZEBMLUE S, FAFEDORAY v R LT, str.ljust() & str.center() 23HHET, TNHDXYV v
PPN 21T DI TIRRL, ZEHLOXFIZRERL 3, ANXFIBPRTELZHE. XFzY)D
DI LFET, B2 ZDFERBELET., ZOMRDLDITH T LDV A T Y FOBREHERITLR LD LIk
HAN, EOEPRDODICEZHINLIDEFELTY, (RYZUDFEDZITVLEVDRLE, BTDOH T LI
x.ljust(@) [:n] DXHWCAFTAAKELEZMAS LD TEFT, )

HH— DDAV v K, str.zfill) &, BEXFHOEMZ X aiEd LET, TDOXY Y RZELEBEDOFERIE
(PRGN

>>> '12'.zfil11(5)

'00012'

>>> '-3.14"'.z£fi11(7)
'-003.14"

>>> '3.14159265359"' .z£fi11(5)
'3.14159265359'

7.1.4 HWXFHNERRESE

% HET (BR) 3XFINO 7 +—~v bTHHEZX F T, format % values (format ZXFH) &\ D LFHIH
B2 N5 E. format HO % ZEIEEIIZEY O H 5 W0k values DR D OBEFRICEBRZ S FT, ZOEIEIZX
FHMEE LTHIsNTOWE S, BRI

>>> import math
>>> print('The value of pi is approximately ." 7% math.pi)
The value of pi is approximately 3.142.

X D E L WERIZ old-string-formatting 12 b £,

7172 72714\ z5HEZTTS

open() & file object 3B £F, K, open(filename, mode, encoding=None) D& HIZ 2 DDMESIE L
1 2DF—v— F5ZHo THIHESNET,

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

BAIDEIEIE 7 7 A VAD A0 T XLFHNITT, Z0oDDFBBIXFHIT, 7740 EDX SIS D ETRTH
BEOXFEBA > TVETS, mode &, 7 7 A ADHALN LERALRS 'r' | FEZALEH (ALOMGFED 7 7 4 4h
HNFHEZINET) o 'w' LLET, 'a' 377 A VEBERLAEHEES, 77 A VICEZIAEThLARI
HEIMIC 7 7 A LOKIMBMENE T, 'r+' E7 7 A L EHAEEMAICHE 23, mode 515U EIEATHET,
BRI NHEIE ' THEERELET,
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BH. 77 AMETF A E—F (text mode) THIPN, FED TYA—Ta4 VY TZra—FEhk774L
KN LT FHZRAEELET, TYA—T 127 PMEESNRINZ, 774V NET T v b7 % — K7
TY (open() ZZML TS W), UTF-8 BBTEQFE LOEED D, Rixsrra—F 4 Y I7RIEELE
WIHBELUMNE encoding="utf-8" DFENE T IO TT, E—FIZ 'b' 2275 7 7 A% binary mode T
MEFEd, NMFV—FE—FTDT—XX bytes A7V =7 b TAEELET, 774 VENLFY—FE—F
THC L &R IYA—=T1 27 BIEETEEEA,

THFAME—FORAMD TE, 77 v b 74— AEHFDITARES (Unix Tl \n . Windows T \r\n) %7
72O \n KEBT 200 T 74V EDENETT, 7F A ME—FOEXAATIE, \n PHTL 2@FmME 77 v b
74— LAEEDITREBRERTONT 7 4L FOEETT, ZOETITONE 7 7 A LT —XOEHIIT F A b
T7AMIE EFLBEE T, JPEG 7 7 A VR EXE 7 7 A VDX I BANALFVTF—REWEST 220D D %
T ZDEIBRT 7 ANZHRABETIHACETELT. XM FUE—FEMHS XL TIEE W,

T77ANF T2 PO L 22 with F—TY— F2H5 DIIRVWEETY, ORI, WHEAIHIANHFE
ALTHRTRRICTZ 7 ANV 2B S2ALALS 28T, with 25 . ML I ¥ % try-finally 7uv 7%
HoTHELIDT o LHRICETET

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

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

True

L with F—V—FE2FEALLZWESIK. 774 LVE2HE. ZO7 7 ANDEDIZFBINZSZATLDY Y —
ZBREBICHERNT 272D £.close() ZMEULHL T X W,

34

==
[=]

f.write() % with ¥—7— F% f.close() LT WMHUIH LGS, 70l 7 ARIEFICKT LGS
TH., f.urite() OEFIEMNT 4 AZITHEBIC EFAFNHEVWCERHDET

with X% f.close() DMUHLIC K> THLONZZRIZ T 7 ANA T =27 b EFEES 35 & 2 2 TULER
%E&Lij‘o N

>>> f.close()

>>> f.read()

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

ValueError: I/0 operation on closed file.

7.2. 771\ EHRAHEETTS 75
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721 274N ATSzI DAY YR

COFHDOLFEDHNE, £ WD T 7 ANF TV 27 bDBHCAEREINTVEIHDERELE T,

7 7 ANVONEZGALTITIE, f.read(size) ZMUHLET, ZOXY vy FEHL2EDT— X ZHiAH LT,
XFH) (THFAME—FDEH) 2 bytes A 7Pz b (XA FV—FE—FDOHH) E LTRLET, size 134T
¥ a Y OBMESIETT, size DEBEINTZDEDETH-75E. 77 ANVONBLETEHRAHLTGRLETS, &
U 774N YDRXEY D _MEOREZSDHIHEITNIEIE DR 20D D FH A, size HATRVERS
¥, mART (FFAME— FO)iE'Q) size LT (N FVE—= FDHE) size N P EFHANLTGELES, 77
A NDIHC T TIGEL TOREE, f.read) FEOXFH (') ZELET,

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

f.readline() X7 7 A AH 56 1 {TRFZHAND £3, dUTXF (\n) FFA L SN XFHNORImEIIIKRD %

T, WITOERINZDIE. 7 7 A AHEITTHED o TORWIGEDRMKITOATT, T, RHEXDHVE W

TRVWEDSIZT 272D TT; £f.readline() BEDXFHNEZRL7zH, 77 A NVOKIERITE LI 00D E
To —H, 2T '\n'. THROLBEUT 1 XFEI»ORIZXTFHTREINET,

>>> f.readline()

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

'Second line of the file\n'

>>> f.readline()

7 7 AN BATE AR BIZIE. 77 ANMF T 27 ML TL—TF2ELFERDD ET, ZOHEEIX
Y BRIRANCMH X, BEET, BEZa—FickbE3:

>>> for line in f:

print(line, end='")

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

T 7ANDITRTDITEY X MERTHARD 720 s, list(f) X f.readlines() 25 2 dTEF T,

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

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

A7 27 P OMOTNL, FEFADHNCEIL R NIRD ERA - XFH (TFRAFE—F) & bytes A 7Y =
b (NAFY—FE—F) OVWTIAHNLTT:
76 BT7TEADHA
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>>> value = ('the answer', 42)

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

18

£.tellQO X 77 AN T2 VDT 7 ANHICBIIIHREONEBEEZRTEBHERLEST, 7 7 A LVHOHE
O EIE. XA FVE—RTET7 74 LDEEI DAL NT, TF A ME— RCREFRHBRETRINE T,

T7ANF T 27 PONBEZEET 51213, f.seek(offset, whence) ZEWVWE T, 7 7 A AT BIXEHE K
(reference point) IZ4 7+t v ME offset Z/ R L TR INF T, ZHAIL whence I TEI X T, whence D
BP0 257 7 AND HFELLHBEID ., 1 ROFBED T 7 A MEEMHEN, 2 B5IET7 7 £ L O E SR
ELTHWET, whence 1ZEMET 28 TE, 774V MOMHEIZ 0, TROBBEAEALLTT 7 4 LDIEHE
g,

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

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

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'

TXA L7 74 (mode XFINZ b TR0 75E) TlE 7 7 A VDEHD & DN EIZNT 52 —2
RUDFFAIENTOET (Bfte LT, seek(0, 2) TZ7 7 A VDKREBEANDY —ZIIA[HETT), E/ H—DFH
7% offset fHIX £.tell () 2 SIREINZMED, 0 DVWITNLTT, TNLHND offset fHIZKRERDIRZ F Vx5
XEZLET,

T7ANT TV 27 MZiE, fICd isatty() % truncate() ¥\ otz HEDFHLALNAY v RBH D T,
Tr7ANFTI 27 PIZOWTDRERHA NE FA4T77VV 77 L R2BRML TSIV,

7.2.2 json IC&LBBELINI-T—RDREF

XFHNEHHEIZ T 7 A VITHAEETEE T, BUEDOBHBE IV LENDBLETT, tWVWIDB, read() XV v
FIEFHNIL 2R S R0, int () O KD RIS Z DX FHNZTE L T, 728 ZIEFH 123" D K5 BRXF
Fl%, BUE 123 AL TERLBRWHALTT, do b ifiinT — 28, FIZIEANTIZR -2 ) R FEE
EOYE, FEETOR—ZPY Y 7 74 RGN D 5,

I—FHEE - F2END TNy F LD LTEMR T — &2 7 7 A VITRFET 2220 D12, Python T
— 77— 2 ZHIEATH % JSON (JavaScript Object Notation) 25 Z e A TEET, ZOFMEEY 2 —
)V json &, Python O7—%& FEEZED . XFHIRBNCEHL T, ZOWHK U T4 X (serializing) &
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MENE T, XFHNRRDP ST —XEHHBET L1k, TIOUTF4X (deserializing) EWHENE ST, U7
FARINTHRH TV T IAREINDETORIC, 727 POXFINRBIIT 7 A V2T — X DG TRIF
L7h, 2y b= %@L TN~ VICE SN THIEDTEET,

AR

JSON JERBBEHARN LT 7TV r—2ayT7F—2%2Rh e DI 3RIC L bR E T, ZLDTnrI<—H»
BEIZ JSON IZFE LWz, JSON 37— X DA% § 53550 ROVERIKT T,

A7Tx7 b xDHH, £D JSON BEROXFHNKEZ R 51213, Bz 1{Toa— F2EI R TY:

>>> import json

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

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

dumps () WZIZZBAENIC. dump ) 3B D, ZTHELIIHMICA T = b2 text file TSV T IAXLET, £
EXAAFICED»NTZ teat file P2 T2, RDESICEL W TEET:

{json.dump(x, f) ]

WIZTI VT 74 XF 2I120&. £ DHAABFICED»N binary file D> text file 722 T2, XD K5Ik D
£9:

[x = json.load(f)

AR
JSON 7 7 A M3#3 UTF-8 T a—FL%T, JSON 7 7 A L% teut file ¥ L TaiAirH, HEAAT
B < & ZITiE. encoding="utf-8" R EL F3,

CDXIRBHRIVTIA X T2FEE. VAMPHELZRS 22 3TEEITH, FREDI SR - A VARV
A% JSON 2PV 7574 XFT251I2Eb 5P LEN LRI TEAED EFHA, json EX2—LDV T 7L Y RIZZ
HUZDWTOREHDID D 5,

2E
pickle - pickle €Y 2 —JL

JSON EIIMRANC, pickle (MERDEME/ Python A 7Y =27 b2 ) 774 XAJRER7Tm b a)LTF, L
2 L. Python KRED 7w baL T, MOFETEHREINLT TV r—2a v elfET20IEMEIEEA,
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B, T4V NTRERLTRL, BETERWVEETIOESNTER, AFILODIREEH L - TE
&7z pickle T =2 %27V 774 X35, WEFIZIDVEEDa— RPFETEINTLEVET,
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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—PHFERDEETWEIT2RRL, Nk TRH 2RRL T, fTH T —HEn b —2 v 2RLE
T, TITFELREIN D b—=F UBEELRWDICHRAET AN H D £5, LELofiltid, =5—
WFBEEL print ) THIEZINTVWE T, av Yy (') BZOFICHEVLHTT, ANIBRAZ Y T b6k TWEY
Al YRR I 0D X517 7 A V[ ITEEDPHIIEINET,

8.2 fist

T2 AXRRPHEXXINCIELS TH, FETLEII e L BRI T —DRAET 20D LNFERA, ETHIHRHE
Nz 7 =% B (exception) £ MEN., HIZHGNLIERD FHA, Zhh 5, Python v 75 4TSN E ¥
DESIWEIDPEXEATVEET T, FLAYOHINEIT RS 2T INT, UMTOREND LI A vE—
Wb E3:

>>> 10 * (1/0)
Traceback (most recent call last):
(KD<R=212%i<)

81
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(FIDR=I 5 DfEE)
File "<stdin>", line 1, in <module>
ZeroDivisionError: division by zero
>>> 4 + spam*S
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'spam' is not defined
>>> '2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

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

I =X vt =Y OEMMTIMPIEZ 572 ZE R L TWE T, filsMHIEEL 28 (type) TR Z D, ZORPT T —
A=Y D—fr LTHIENET, LOFITORIX ZeroDivisionError, NameError, TypeError T3,
S e LTS e SCeEild, F#AE L BN D AIAAHL TS, TREETOMABAAPIINIOWTED IS %
T, I—HERDOHINTIE (RDVZOX ST 2DRIEEFRREETITN) BT LK LH A, EEFIS
DHFNIHAAAL DA FTT (FHFETIEDD FEA)

Y DATIIBINDFEM T, 2 DBISN DR L M5 & 722 ITRIF L £9

LT —Xyt—YDEEHETTE, PINSBREELLFTarTF XL (context) 2, ARy 7D L —ANy Y
(stack traceback) DX TRLTVWET, —fRITIE, TOHNWEY —Ra—=F{T2 VAL ML —ANY F
HERRENE T, LorL. EEAN»OHANSGN T — FIRRINEE A,

bltin-exceptions (2id. HAAARIIN L ZDEEKHV XA P ZATVWET,

8.3 BIS 2B T B

BN ER L TS 2 X570 77 0%2FEL e N TEET, DIROAlERTLLEZI W, ZoflTix, E%
BXFHBANEND ETZ—FIZANZRL ETH, 2—FH 7175 A1 (Control-C A, FldARL —
TAYITIAT AP R= L T0EML2DF—%2foT) BIDiABENP T TSI LEHFKIEEZ Z DT
XZX2ILTVET, 2—PERL72EDiAAIL, KeyboardInterrupt FIADEH I NG Z & THEAIINS
EWVS ZERFERLTIEZ 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 FFEED XD ICEEL £5,

o X3 try 81 (try clause) (¥ —7— K try & except DMDX) HFETENET,
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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) €7D, TI7—Xvt—YR2HLTHETZELL X,

—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 i D7 T RIE, DI FARIRES FADA VARV ATHZHN e~y F LET (ZOHIEHD F
VA - RED TADEDINT except B 1E, FOREI FADA VAR RIZE~Y vy FLERA), HIZIE XD
a—FiZ B, C,D oEIcH N E T

class B(Exception):

pass

class C(B):

pass

class D(C):

pass

for cls in [B, C, D]:
try:
raise cls()
except D:
print("D")
except C:
print("C")
except B:
print("B")

except B I ATV E (except B AN 2HA). B, B, B t AN 23T o722 L IcERL
TREEW — BN —B L 7= except B DEREI XN 2 DT,

B DFEA T 2 & &, PISMNIBEEMN T SNABZ2 O 2 e TEE T, ZOMEIIHIND I8 (arguments) & B
BNET, 5IOAEDS XUFIRORIE, FISNORIKFL T,
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except HiZBINL DRICEMEZIEE T E T, ZOEBIBIINA > 22 > ZITHIN T S8, —fRATIIES % PR
5% args BIEZHRD 9, AEEDD, HARAABINEIIE __str__O PWERSNTED., PIRIIC .args
EHBHET LD IRTOIMZRRTEET,

>>> try:
raise Exception('spam', 'eggs')
. except Exception as inst:
print (type(inst)) # the exception type
print(inst.args) # arguments stored in .args
print(inst) # __str__ allows args to be printed directly,
# but may be overridden in exception subclasses
X, y = inst.args # unpack args
print('x ="', x)

print('y =', y)

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

X = spam

y = eggs

BistD __str__ (O HE, Wz wpiNo X vy —IRRE (Fl’) L LTERRENE T,

BaseException X TR TOHIMNCILBET 2HIES FATT, £DY T2 FAD—DTH5 Exception &, i
HTRWAIN TN TORIES 7 XA TF, Exception DY 727 7 X TIERWEIINE, —RINZ T B 7 Z LT T
22 mTDIELRTVEDUHEINERA, HIZIE sys.exit() IZX o TEH TN D SystemExit
R, I—HF =BT ILEHIEELVE ZITEHEI NS KeyboardInterrupt 3% D 35,

Exception IZIZIFTRTOHIN LT 2 VAL R I—Fe LTHERZET, LA LEBWIBMLEOFEE X, L
RPN O 2 TEZRDEFEMICES, FPHLAWINIZOEEEDLE X552 T,

Exception IZ03 % & —MRAVZBISMUID & — TR, fISN 2R R 2 0Vidn 7 L THLBEREL %
T (FCHLATHESZLBETE L L5 ET):

import sys

try:

£

S

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

i = int(s.strip())

except OSError as err:

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

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

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

raise
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try ... except XIClE, A 7> a »T else i (else clause) BFEII D Z e W TEE T, else HixRII 256, &
TD except Hik D HEBAICEIPRIFIUIRD R A, else Hild try 81 TELHSDIEREI N BRI/ T
FIEN2a—F2EHELORIKRILBET, PIZIEIRDESICTLET:

for arg in sys.argv[1:]:

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

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

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

BMOa—F2MIMA2DE try fik D b else HIOABENWTL x5, RERD, £5FT5Z LT try ...
except X THRESINIza— FHhLEBMEI N OLHNOHINZE - THIR L TL X5 W5 HEZ BT 5 5
5T,

BN R 203 try B OEENAITHRA LS 2L ST 2720 TRZRLZD try 8 26 (72 AT
b) MOHEN7FBBONETHRE LN DML 3. FHl 213

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

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

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

Handling run-time error: division by zero

8.4 fINZXHT B

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

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

NameError: HiThere

raise OME—DFHBREL SN BN 2L RL ET, ZHUIHIANA > 2 & 2 ZAH 427 5 X (BaseException
MR LTz I R, 722 21X Exception R Z DY 77 5 R) TRIFAIRD FXVA, BT 7 AW INT5E
F O SIBIELOa Y X b T 7 PO E R, BRI Y AR 2SR ET:
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[raise ValueError # shorthand for 'raise ValueError()'

BINBFE L Tp S 2 HELWET T, 20N 2T 208 D A7z T uE, BMZEAD raise X%
o THIN AN S EL A TEXT:

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

raise

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

NameError: HiThere

8.5 IS DEH

except HIOH CTRLEBDOFINDFE L 2HE. ZORIEOHNMINEBEINHIND LT — X v D ICEEN
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 EINDEIND SEFHEINTVWE I BRT DI, raise XA T a D from AJEIBEL F3:

# exc must be exception instance or None.

raise RuntimeError from exc

Nl =X ) R - R l= A e S i G I Pl ¢
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>>> def func():

raise ConnectionError
>>> try:

func ()

. except ConnectionError as exc:

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

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

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

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

RuntimeError: Failed to open database

K70 BB G5 0 HEH 2 023 51213 from None ZH5E L £7,

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

raise RuntimeError from None

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

RuntimeError

B DEFE DA AICBI L T, L < X bltin-exceptions SR L TL 72 &\,

8.6 1—H—E&HSN
Ty A ETHLWHINS 5 22ERT 2 28T, MEDBSZIEEST 2 2 N TEET (Python DY J R
DWTIE V7R ZR), FlFHI. HAIRIZ Exception 7 7 A6, EHEE IXMEERNICIREL D DT,

BN 5 2 TlX, HZBEDZ IANTEZ RO THERTZILNTEET TN, BHIEZEMZDIOICLTEE
5, KiKZ, WS ODDEUR T 2R L, HINDSRELZL ZICAY IR S —ICHT 2IEHRERD HE 3
kORI BAREIILEDET,

e AL DRISNE, FEDHISNDHEITT & FFIC, "Error” TROZHFTERSNTVET,

ZOMEHEEY 2 — L TlE, EY 2 L TERINTOVREBNTRETANEEODZ LS — 2 REX TS
DT, BEDOFINEERLTWET,
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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="")
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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,

8.9 REDEE L VWIS DZED & E

WL ODFREL N OMELPLELIRNDS D D £, WHNMED 7L —26T—7 Tk, BEOR A7 HELTLT
KT B e300 F3, MCRUIOHINEZZEHT 2 LD, MWHZEE L TREDEINZERNILH
PEFEFLWVWI—ZRT5—2HDHET,

FHAIAAD ExceptionGroup ZfIMA Y AX VXDV A M2 F o, FRHIGEHTE 2 X511 LEF, Excep-
tionGroup b HA 2 DT, MOFIALFET X S I TEE T,

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

| OSError: error 1

>>> try:
£0
. except Exception as e:

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

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

except DD DIT except* ZHHAT 2. 70— T DHIZH 2FHEDRNT—B U 7721 28R L TUET
XFET, UTFOFITIE. FRA M LEBIH TN =TI L TH exceptx BiTREDHOFISNZID L, Zhbist
DHSHIMDEINEZ S, BEANCHIAEHS N E T, -

>>> def £(0):
raise ExceptionGroup(
"groupl",
[
0SError(1),
SystemError(2),
(D=2 12%i<)
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(FIDR=I 5 DfEE)

ExceptionGroup (
"group2",
[
0SError(3),
RecursionError (4)
]
)
]
)
>>> try:
£0

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

print ("There were SystemErrors")

There were 0SErrors
There were SystemErrors
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| File "<stdin>", line 2, in f
| ExceptionGroup: groupl
e 1 ————————
| ExceptionGroup: group2
e 1

| RecursionError: 4

de—e —— —— ——

>>>

sk 27— FOFNzED AHIMME, BITIEBRLA VARV RATHAIDERDH S Z L ICEELTLFEI WV, ZhlE—
AN, IR DRZ =2 E512 7m0 7 A TEBINZEBORINERHIET 2 2 e BNZ 0T,

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

excs.append(e)

>>> if excs:

raise ExceptionGroup("Test Failures", excs)
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8.10 /—hIC&-oTHIANZRESES

BINE BT 27-DICERT 2 & 2, BHEIEFEE L7 2T 28mMooiitIh s, HlIAEZITE-
725 L IIEmEBINT 3 L ERARIGERDPD T, ZOHBNDZDIIZ, ST add_note(note) XV v R&EHH
F9, TOXYy RIEXFHNEZIWMD., fSDO /) —tDY X MTBEMLET, BEED b L —2y 7 TIEFIND
Bz, £2TD/ — bAEMUZIEFRICHIENETS, -

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

raise

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

TypeError: bad type

Add some information

Add some more information

>>>

e 213, BEOHINE 1 DOBIN I L —FICEL DB X2, FL7—Da YT F X MERZEBEMLEZWES
BHYET, UFDIZN—THORZHNDETD ) — FME. 5 —B0oHEE LR RLTVWET, -

>>> def £(0):

raise OSError('operation failed')

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

excs.append(e)

>>> raise ExceptionGroup('We have some problems', excs)
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 1, in <module>
| ExceptionGroup: We have some problems (3 sub-exceptions)
e e 1 ———mmmmmmmm
| Traceback (most recent call last):
| File "<stdin>", line 3, in <module>
| File "<stdin>", line 2, in f
| OSError: operation failed

| Happened in Iteration 1

| Traceback (most recent call last):
(KDR=D128i<)
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>>>

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

Happened in Iteration 2

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

0SError: operation failed

Happened in Iteration 3

(FIDR=I 5 DfEE)

8.10. /—HhiC&-THIAZRREEES
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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 DFH LA RTER DTN L TW 2 DT, BINRAFIRICHE > TIWI REA | (FHE, n—A17%
ZROIBLCHEHANCIRE SN TV E 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
BT, del x &, Bm—AVRa—TOHFIZEMD S x (ST 2HREMOBRE LT, D% 2L 25, FiLWLWAH]
2522 X5 FTRTOHRMERZ, v—AnrRa—72foTiTbN % T, import X, BABODERIZ. EY a2 -
PR ET— DAL Ra— T OHFNHIRL 5,

global X %25 . MEDZEEMP /70— NNV Ra—FIHFEL. ZZITHREINL Z 2R TEET,
nonlocal Xi¥. FFEDEMPIMUD R a—AHFEL, 2 I THRMENS Z e 2ERLET,

9.2.1 XRO—Tr&mZERDH

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

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>

BIEUE (def X) LBk, 77 AERIIRE D OICEETFEITLARITIUIRD $H8A, (77 AEHE if XD
DI BBNERICEL 2 b, BEXAHELTUIDH A ET, )

EBRIE, 77 AEROWNANCH 23003, BEIZBEBERICZD T, hoxEEL D TE, Z2hpKICar
DIEHEDHNET —— ZHEODVTEETRRET, 77 ANOBMERIEE. XYy FOREH LY THRD
LENHEOERDEIEY A F2FBET —— ZAIRDWVWTHETRRET,

75 AERICAD . Hil-RAWMEEMER SN, 0 — A REARIZERE LTHEbOAET — o T, B —Hh Lk
ZRIHT 22 TORANEIZ D722 ARTZEICAD F3, Frc, BEEEEITS &, Hi- B4Rz 0%
AR O s E 5,

7 RAEREDOEEIC (EROMKIMCEFELT) KII 2. IFXFTTI U b (cass object) BERSINE T,
JIAXTY 27 ME BRI Y 7 RAERTER SN AHTZEMONE % 217 v — (wrapper) T3,
JIARFTI 27 MZTOVWTIEROHTHLLFERZILICLE T, (Z 7 RERICADINCEMNE 572) Jto R —
ANRA=TPEIFL, BRSSPI FAF TV 27 M3ER LR — ANV R —=F127 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:
"""y simple example class"""
i = 12345

def f(self):

return 'hello world'

MyClass.i & MyClass.f ZAXMLBHZHTH D, ZhEeNBREEBA 7Y =27 P 2RLE T, 77 RX@EME
HMRATES 720, RAIWKED MyClass.i DEEZEZ ONE T, __doc__ dEMEREMNT, 2077 RELT
W3 RFaX 75— arXFH (docstring) . ZDEAEIE "A simple example class" ZiRL %3,

7 5AD AR AL (instantiation) \IIEBGELIEZENE T, 75X A T2 DI R, 7T RADHL
WA YRR Y AR T, FIBOBRVBEBDO LS ko TS W, LRy SATHRT S L:

{x = MyClass()

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

A VAR ZBHE (P F9RFA TP 27 D VI L) Tl ZBOF T =27 bIMELNET, ZL DI T AT
X, FIEDWHIREBICH AR A XENT2AT I 27 P RED VTS, 20729012, 77 AZE __init__(Q)
WO HETORRX Y v REERTEE T, FIZIERDEIICLET:

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

75 AM __init__ () XV Y REBEBLTWVWAREE, 752A B4 VY RAEX2{LT 2L, HILLEbizr 524
VAR YA LTHEIC __init__ O ZFEUCHLE T, o T ZOFITIE, il iflEAL VAR 2%
RDEHWCLTHELNET:

[x = MyClass()

bbAA. D RKRELRFHM 2R T 27012 __init__ () XYy FZEBOSI K282 e TEET,
ZDHE. ROBFID X512, 77 ADA4 Y ARy Z{LHBFCE S N7z5 180 __init__ O CESHE T, BRI,

>>> class Complex:
def __init__(self, realpart, imagpart):
self.r = realpart
(RDR=212Hi <)
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(FIDR=I 5 DfEE)

self.i = imagpart

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

933 A1YRAVRAATZT Ik

EIATAVARARYRAA T 27 b 2fS LB TELZDTLEIN? A VARV AFA T =27 MO HETE
LME—DIREIZ, BHEOSRTY, ARRBENRICE (F—2EEBLUOXY vy FO) “EEHD £7,

T—32BM (data attribute) 1%, Smalltalk O 7 4 Y ARV AZH R C++ D 7 FT—=R AN THY L T,
TXBEEESTOLERDD FHA, n—ANER AR, Zh S DRIEIZERINTRA SRR TEE M
TEET, FIRIX. ETHEKLE MyClass DA Y AZX YA x I LT, XDa—FEETT I, ka3 E
16 ZHIFL %7

x.counter = 1

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

print(x.counter)

del x.counter

B —D0DA YRRV ABUEDSIRE, XV YR T, AVy Rl A7Y=227 M 27 ET2” B
<7,

AVARYAX TS 27 PTEMBAY v FAE 207 7RIV ET, EFRITED. 77202 TOREA T
P VTHBIBBUENPA VAR VAL T 27 bOZYE R v RRIZRED £F, - T, HITIE. MyClass.f
FBEBZ DT, x.f EXA Yy FOBRE LTEMTS, LAL. MyClass.i IZBRTIIR VDT, x.i ZXY v
FOZEE LTEMTIED D £¥ A, x.f 1d MyClass.f ERUCDDOTED D FVA — BBA T =7 bTIER
L XYY RATT U b (method object) TH,

9.3.4 XYy RFTZzU

i, XYy FiE3ANA v FENERICHFOHIAES:

[x.f()

Z D MyClass DOFITIE. X5 'hello world' 2NRENF T, LoL. T LB FTIXY v FRIFOHERT
NEBROLBRODITIEDD FHA x. £ E3XAVY ATz THY, EIPRRANTBVWTERTHREUIHTZ
BTEET, FIZIEKRDa— Fid:
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xf = x.f
while True:
print(xf())

hello world WD H 2 FTHIF LT EZTL £ 9,

XYy ROBFEFHEINS & ZIEEBIEMPRETHNEZDTL 250 7? £ OEBEETIXSIBE —2fEL
TV 22HST, LORITIE x.£0 PEIERLTHUOHEINTVET, 5/8IZE 572 >7DTL X557
72U BIESE 2 BRCE 5 I BUE LTI 2. Python 23BN 2 (T 3133 CTF — 722 2 D5 5h5E
Bricid bz Td

HIOFWBBTETVEIND LATEEAR: XYYy RIZOWTHAIRZIL 2 LT, A VARV AX TV 27 F 3
BoFE 151 LTHEINAET, fITE x.£0 LWIMPEH LI, MyClass.f(x) L EBEICHE MR SDTT, —
B2, n DBV A D272 XYy FOHLIZ, Z2DOXY Y FOAL VARV RAFTI =27 N BRIIOF DRI
WHRA L5 A PT, XY v RIS 2B8EHO T 2 8 2 E T,

—RENT, XYy REUTFO XS REELE T, A VARV RADIEF—XEWIBBI N 2E, ZDA Y RX
VADYT FAPRRINE T, ZOHAIDENR 7 FRABEERL TCOLEBA T 27 M eb, A VARV AL
IOz VeBBA T2 POMAANDBENAY v RE T2 Iy 7 ENET, XYy FATV2 S
FABIEY A P e HCFEPHEINZ L E, A VAR VAT T 27 P eEINFI8) R 26 LWEIEY 2
FEER LT, TTOBBA 7Y =7 b 2H LVEIEY A P THRCHL 5,

9.35 VSREA VARV AER

—fRINZ, £ VAR AERIFTNRETNDA VAR ARZOWTHEHED T —ZDDDH DT, 77 AERIIZD
TIADTRTDA VARZR VR L > THEINZBHERXY vy FOHDHDTT:

class Dog:

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

def __init__(self, name):

self .name = name # instance vartable 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'
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ZEIEATS I RMCDOWT THEMLZE XD, HEFT—XIZV A MRHED X 5% mutable 772 =7 5
E32BEIREHEEZEBEE T, HIE UFROa—FoD tricks VA MNIZ IAZEHE LTELREZRET
BHDERA. BERLTZo0—DD VAR IRTD Dog f VARV AL THEEINZ Z 21Xk DIF2
5T73:

class Dog:

tricks = [] # mistaken use of a class wariable

def __init__(self, name):

self .name = name

def add_trick(self, trick):
self.tricks.append(trick)
>>> d = 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']

DT ADIELWEETTIEA VARV AZTHERDO Y ICHHT A2RETT:

class Dog:

def __init__(self, name):
self .name = name

self .tricks = [] # creates a new empty list for each dog

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

>>> d = Dog('Fido')
>>> e = Dog('Buddy')
>>> d.add_trick('roll over')
>>> e.add_trick('play dead')

>>> d.tricks
['roll over'l]
>>> e.tricks
['play dead']
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9.4 WALWALIEES

A YRR R 7 5 A0 TRUEBESESER ATV L5, BEBRRIEA VAR ZABERESE T,

>>> class Warehouse:
purpose = 'storage'

region = 'west'

>>> w1l = Warehouse()

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

>>> w2 = Warehouse()

>>> w2.region = 'east'

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

storage east

T—REMEZ. XYy RRLBRTEXZ LFEKIC, BEDOA TV 27 bD2—H (" 77347 8) BT
XFT, VX2, JI RGBSR T &R LTS 2 B TEFHA, FHEE Python TiE, 7—&
Rz /RS 27D ORBIIRICHDH D FEA - T XDOREMITXNTHNICEOVWTVWET, (Hic, C 58
TEH» N7z Python OEETIIHEDFHMEZZEIERL, BDEWELTAT Y =7 vADT7 72X EHIHT X
9, ZOMHIX C SETEINS Python ILRTHS e TEF T, )

7747 NET—RBEEEERRSMONRETT — 7747 ME. XYy RBHER LTV 3 T =2 gD
EREBEAICELD, AELIZTE22D LNETA, 774 72 ME. BEIOHEESEEINATVWEED, XY v R
DEMEICHEZRIZT I RAA VAR RAHBDEEZEMT 22 eHATES, LWV ZEIRFERELTK
EEW - ZZTH, LT OHNEEROMEm LThE T,

Ay ROhhe, F—2EEE (FREHDXY v Kb ) BIRT 372D OEMI N BEH D F8 A FAL
COMEENXY v FORIGEEED TVELELETWET, HEXY v FEHDTVWE L Zicu—h LB
A VAR ABEREZ>EDXBITEZHTT,

L XYy FOROIDGIE%E self L% T, ZOHRHIMNIFIZELIEETLLDD FHA, self LWLW5H
BZ. Python T SRR LZERER D A, LI3VA, ZOBETIHbREVE, a— FiEfio Python 7o
TR o TRRHAIKWSDERD KT, /e IFRTZUY (class browser) 70275 L Z DIEITZE
HTUTLTEIN TV LAEEA,

IIABUETHZ2BEA 7227 FidwFhd, ZOTS5ADAL VAR VADEDDAY v FEEFELTVWET,
BERIE, TFAMETIZ IAEBRBOFICA>TOVEIREIDD EXA, BEA TV 277200 —h)L
REHOHFIRAT2Dd OK TT, FIZIEULTFOa—FDX5CLET:

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

return min(x, x+y)

class C:

(KDR—12HE <)
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(FIDR=I 5 DfEE)

f =11

def g(self):
return 'hello world'

h=g

INT.f.g. BEFhE IRTCOBETHIBEEA 7Yz P2ZRLTVWE T, EoT. ZHbHlE §
NRTCDAVARYADAY vy FeDET —-hld g E2LEMTT, ThEERLTH, KEEEIC T
Z LDOHMB R EZ DO FTEIROTHERELTLIEZ W,

XYy R self 51X Yy FEBERfM- T, tioX Yy REMUEHT I TEET

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

def add(self, x):
self.data.append(x)

def addtwice(self, x):
self.add(x)
self.add(x)

XYy Flid, B@EOBBEFTL 5L Tr/r—N"AR4Hi22RLET, 25XV Y FIZBET27m -0 R
A-FF ZOEBRBEEVEY 2—LTT, (ZF7REF 7= RRa-T L THWONZZLEDHD FH
Ao ) AV FTZB— >R TF =X 2[5 ROEHIKIZLEAEDH D EEAN, 78—V RRAI-T2fINE
BHEZA2HDET, —DF T8, XAV y FRRSH, 78— VLR R 32— 71T import EHBHPLEY 2 -1
R, FDEY 2 NP TERSNZERR 7 7R HS5 2 TEE T, @F,. XV Yy FOA->TW3 27 7 XHK
F 78— LR R a—THNTERINTVET, ROHITIE, XYy RPETDZ 7 A%2SRT2HEHL LTIEY
BHBDERTAEL x 9,

% DIEFA TS 7 bRDT, VR (B IFVET) ZRoTWVWET, ZHUd object.__class__ IZfRFE
IhTVET,

9.5 ik

EOETHRL, MROBRZY K- LIRWSFERKREIL ” 7 7 R7 EIERICHEL EH A, RES 7 R (derived
class) ZERT Z2MUIRD KL 51D £3:

class DerivedClassName (BaseClassName) :
<statement-1>

(KDR=D1%i<)
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(FIDR=I 5 DfEE)

<statement-N>

HIEZ 5 A (base class) D%l BaseClassName &, REZ FAERZDA S TVWEIRA—THhET7 7 ERATES
AFIEMTERINTORTERD R A, BES I RADPDHYIEEOREANSL LD TEET, Uk
ROFIDE S, BESZ FAPHEY 2=V TERSINTVS L XM RZerHD £3:

[class DerivedClassName (modname.BaseClassName) : ]

RED 5 ZAERDEITIE, BIEKZ FADEGELRIL LS ITEDONE T, 77 AA TV =7 FHAMES L, B
K2 7 AMELEEINE T, RS NIEEY 7 R&, BUHESREMRIRS 2 -dicfibh ks, ERSNEED S
FZRZRAOW SR ol GE, BIKY 7 ARRPEA LT, ZOKANK, BIEKZ 7 ZABMMOR S0 27 7 205
RELZEDDTH -GG, BRINCEHEINE T,

IREZ FADA Y ZAE Y 2T, Fillz Z 213 d H D £¥ A, DerivedClassName () 137 7 RO/ 1
ARV AEERLET, XYy FOZRERO IS ICLTRIRINE T, $TMIET 227 7 AEEIRRINE
T MERIZ, BEUTBL. BKS 7 REHE N o TTh., MEROFRE LTRISHrDOBBA 7Y =27 M 23b 75
ENGE. XYy FERIEAEN R DD $T,

REZ ZRAFHEZ F2ADAY v RE LFEE (override) T2 TEET, XV y REFEALATY =27 + Dl
DAYy RPN TEICA S RRBMER 2R b FR A, ZORD, HEIEES FJADAY v R, FUEEKS Z
ATERINTVEHI—D2DX Yy REFHLEITo TV EHA, IEZ FATEHEEINLMELDRXY v
FORESHENZ Z 222 0d LOLERA, (C++ BT I < Python TlE, IRTDAY v FIFHEEL
virtual T3, )

REZ FATEHEZLTWEXAY y FTIR, BEZ 7 ADAKADXY v FRZEESB|Z 2D TR, LKL
720D LRERA, K T ZADXAY v FeEEWOH THELTENDH D £9, HIZ BaseClassName.
methodname (self, arguments) ZFFUOH T2 TS, ORI HECE TR 747 P THRITILD
¥9, (COMOHELADPEET 2D, HES 72070 — UL 23— 7D BaseClassName &\ I HAFITT 7
tATEZLERITTT, )

Python (ZIZMEHAICEIR T 2 2 DD AAABEEDH D 5

o isinstance() 25 ¥ 4 Y AR ZADHMPFANSLNE T, isinstance(obj, int) IX obj.__class__
A int R int DIRESZ 7 ADBEWCR D True 122D 3,

o issubclass() 252 7 7 XRDOMABEBRPFARSLNF T, bool I int DV 77 7 XKD
T issubclass(bool, int) (X True T3, LA L. float I int OHY 77 I ATWERWVWDT
issubclass(float, int) (& False T3,
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9.5.1 ZEHkK

Python Ti&, ZEMK (multiple inheritance) DERHHHR—F+ LTk T, BBORKS 7 2%2H 00 7 RE
RERD XS 9

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

<statement-N>

FEALDY Y TINRZBERAKIZBNT, B2 7 A0 ORI NEBEOHRRIZ, HESEXT, EroLEIC. ZL
THRDERBOHTRIL 7 7 ABERINTL 2 GREFE: XA 7Y FRVREIFIENET) SR 2EERREZ LR
W, YEBEZBIENTEET, BDT, H3EMED DerivedClassName THROD SR WIEE., 3 Basel 205
MBI, 2L T (HWIIZ) Basel DEEY 7 A LMRIN, ZNTHHOD5R02 7551 Base2 225
MBRINDE, LVoBEBIRD T,

EEIZIE, ZRE D5 DULIEFEMET S, Wi super O OFETHLDOZDHIZX Y v F OMBRIEFITEINNIC
EEINET, ZO7 v —F 3O ZLEYREDDH % SFET call-next-method & LTHISGNTE D, H—HEL
DILVERED super FFUOH L & D 58I TT,

BIREF T DR ER DI, TRTOZHEPKT1IOUEOX AL YEY FR (Dt d 1 DOHES 7 RIC
MNUTHE ML 7 A0 HEET 2REIERD 2IKE) RN TT, HlziX. 2ToHERD Y 7 21Z
object ZMEKL TVWBEDT, YOZLEMKTD object "NDEEREIEMD D 5, HES 7 AEEKE 7 &
LRAEINIBZNE ST 27D, BT LTY XA TRRBIEFZ#IALL 3, ZHUd. &7 7 ATHEESATY
ZENPLENDIEFIZHAE T, F4OHLEY 7 R —ERX IO L, 2208k s (0F Wk 7 XRDBEK
BRI EE 5 XTI IREZY T 77 2{LTE D) X5fTVET, 2Dd2, INOLORBOBLITTHE
MR O D 2 ZEMA L2 7 I REKGTT BN TEZDTT, affllid, python 2.3 mro R TL 7
2\,

9.6 7S5A~R—+EH

ATz bOFRS LT 7 ERAMRZRY ? S ITA4R=17 4 YRR AL, Python [ZidHH FHA, L
ML, 1FLAED Python 2— FAE-TWREERH D T, 7 X—Ra7 TH% 2401 (21X _spam)
. (BBTHRXY v FTHENT—Z X NTHN) JE public 72 APT & LTHVWE T, Thbid, PEHECE
HEINEhd LARWEEOFME L TROIWLZRETT,

TIADT T AR= A YNZOWTHYRL—R T — X (FITH 77 5 ATERSI NI4T DEZEZET 535
B DBHBDT, LRI~ 7V V7 (name mangling) WM 5, REZX N/ K- MEEIH D £5, __spam
(FEBHIC AN Lo TR F. REIC—HEUTOTRTF) WO EROFEITFIX. _classname__spam \N& 7 F
A MEMENDE X SITRDE L, ZIT classname (&, BED T 7 A% 0 HEEHD FREXFRIIE L - 7400
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WD ET, 20X 5 RS (mangle) (&, #HF DOSIENRAE DD 5 3ITONL DT, 77 AERNIC
Bl F2TIicN LTEITINE T,

2E

Al & R, private name mangling specifications

BRI~ 7V 73 BT TABNEDXY v RIECH L ZHEZFTIIAY v R4 — =51 F 5 2 DIZHER
T, BRI

class Mapping:
def __init__(self, iterable):
self.items_list = []
self.__update(iterable)
def update(self, iterable):
for item in iterable:

self.items_list.append(item)

__update = update # private copy of original update() method

class MappingSubclass(Mapping) :

def update(self, keys, values):
# provides new signature for update()
# but does mot break __init__ ()
for item in zip(keys, values):

self.items_list.append(item)

L oflix, & LIKRIZ MappingSubclass I __update iipl FEZHE L LTHEHbALH X F T,
Z DM HE. Mapping 7 7 AT % Ol F% _Mapping__update IZ. MappingSubclass 7 7 A Tl
_MappingSubclass__update \CZNZNEZIZ 205 TT,

HEOHANEFICABOERE S 72DDDBDIEL NS Z L IKHERL T EXW; HEEILNARGIET, 774
N=—PeEINTVIEBIIT 7R LD EET 2 Z L3RR LTHARERDTY, TNy H D X5 Rk iR
T, ZoRRERNTTSHD $9,

exec() ® eval() NEEINZa—FTIX, MHLITOZ FRAZ/ZHED I JA L AREBRNWI EITHERELTLZ
SV, ZDfEERIE global XORREMTE D, ZOMED FLFEKIC, N1 bPar frahia— FICHIRE
NTVET, FUHIKID getattr() & setattr() ¥ delattr() WKHWHINE T, T/, __dict__ ZEHE
T L ZICHEHINET,
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9.7 b DIFLIEL

Pascal @ 7 L a— K (record)” . C FiED " MG (struct)” DX S5, HHIOEZDT —XBRr—F L DI
T27—REURH 2 @RI eRnDY T, BRAMNEFEL LT, ZOHMND?ZHIZ dataclasses ZfFHA L
I

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

HIFEOHMR T — L2 BZER T % Python 2— FOMAIZ, ZOT7—ZBDXY vy F2ZIal—>aridd
22ROV ICETIEDNTEET, HlZI1E, 77A40VF T2 b oMohrDTF—XeERT 28R H 5
56, read() & readline() D7 I RZERL T, 7 7 ANVTRERLAXTFINNY 7 7 b7 =X 2B5 T 3
oL TBE, BI I LTETZLNTEET,

Instance method objects IZBEMERH D FTom.__self__EX VY Fm() DBEBLTWEA YRRV RAA T =
Z FTC, m.__func__ \EZZD XY v FIZNIET % function object T3,

9.8 7L —% (iterator)

FTTREADVTWBTL & 98 for XEFI LIFLAY DAY TF ATV 2l MCbloTL—72752n
TE%d:

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

print(line, end='")
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M—BERZETVWET, BT for Ea>y 7+ A7V 227 MIRHLT iterO BIBEMATOE T, BIEUZ,
AV TFOHNDOERIZ1DFTO77ERAFTS __next__() XV vy FHAERINTVWEA TL—XATI=T b2
BLET, UL EBERPENGEIE. __next__() XY v Ni& StopIteration FIAZEM L. Z DA% 1)
for =TI T LET, #HARAAD next() BAEZEM > T __next__ () XV y FEEERERZ I TEZ T,
COBNIBIAE S B DHhERLTVES:

>>> s = 'abc'

>>> it = iter(s)

>>> it

<str_iterator object at 0x10c90e650>

>>> next (it)

1!

>>> next(it)

b

>>> next(it)

0!

>>> next(it)

Traceback (most recent call last):

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

next(it)

StopIteration

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

class Reverse:

"""ITterator for looping over a sequence backwards."""
def __init__(self, data):

self.data = data

self.index = len(data)

def __iter__(self):

return self

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

return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter(rev)

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

print (char)

(RDR=212HiL)
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(FIDR=I 5 DfEE)

n ‘v o B

9.9 U xxL—% (generator)

VIRL—RF ATV —REERT 27 DOMRETHEIZY =L TT, Vi —XEHOBEBD X 51cE
PRETH, M5rDOF—2%IRT L 22X yield XEHVWET, 2OV XL —XITH LT next () HFEH
ENZ7RT, Vo1 —ZFLENCHRT LSRR HBLES (Yol —&E 2ToOT7T -2 REZICED
XDBFATEIN L EEELTOET), UFoflz AR, Y2 r L —X e THHBIERTESZZebh b
£

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

yield datal[index]

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

print (char)

M O H H -

VAL —RTTEBLILIE, RIOHICHIR L IR EFo7cA T L — R THEHTEET, V2 AL —ZXDE
FBWARTZ PR BZDIE __diter._ () XY v F¥ _ next_ () XYy RPHBTERINILHTT,

TR —RDD I —ODEELEEEIL, MO L 2 icu— U EH Yy EITRELSABINICHEEZINZ L WS
ZrTYT, ZHITED., self.index % self.data E\WVWo /A VARV AEMEFo7 u—F kb HEHIC
B EEL N TEZ L3I DET,

XYy FZHBAER LD 077 20 TIREZ BERET 21E2018. Y22 L —X 3K TRICEBIIC
StopIteration ZXMH L F3., ZhoDBREEZHAGOE S L, BHEOBEBEZELDLE LI NT, fMilcl 7
V=R TEETS,

9.9. YxxL—% (generator) 111
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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
DDITHBINTVET, VAL —RRETEERI 2 AL —XDERID IV ART MTTH, B ro @D
RN ZADBHDET, MLABZETVAMAURLLIDEAEVZELVIENZ VWS FIEDNH D

9,

f1:

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

285

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

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

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

260

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

>>>

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

>>> data = 'golf'

>>> list(data[i] for i in range(len(data)-1, -1, -1))
[Ifl’ Ill’ IOI, Igl]

FEE
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08 EVa— U, ARL—T 4 VT ATAENMET B0 DEL OBEIESEL TR T

>>> import os

>>> os.getcwd() # Return the current working directory
'C:\\Python314'

>>> 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

—RHIR =T 4 VT4 RZ YT T, K a~v Y R4 V5 BEROIBELRDDET, a~x Y FI 4 518
EY 2D argu BTV AP LTRIFSNTVE T, Bl LTURD demo.py 7 7 A L2 R TAEL & 5:

# File demo.py
import sys

print(sys.argv)

BIRid, 2~<> F74 >~ LT python demo.py one two three ¥ ZE{TLLIFOHIITY:

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

argparse EY a— U, a~v Y N 74 VBT 2 -0 0B I A AHAZRELES, XX 7Y
TME 1O EDT 7 A VB EME L, A7 2 Y TITRZRRLE T,

import argparse

parser = argparse.ArgumentParser (

prog='top',

description='Show top lines from each file')
parser.add_argument ('filenames', nargs='+')
parser.add_argument('-1', '--lines', type=int, default=10)

args = parser.parse_args()

print (args)

a< ¥ K74 T python top.py --lines=5 alpha.txt beta.txt ZF{T32¢. LDRAI VU F I args.
lines % 5. args.filenames % ['alpha.txt', 'beta.txt'] IKHELFT,
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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 DXV XA L7 FENEEETHD S X D12T 2 7=2DI1IEFHTT:

>>> 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,

10.5 XFHDNR—2IvF2T

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

[CREIN XS

10.4. T5—HADUAAL I eTOTSLDERT
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(FIDR=I 5 DfEE)
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random() # random float from the interval [0.0, 1.0)
0.17970987693706186

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

4

statistics Y 2 —VIIBIET — X OEFE MG 0RE (B8, o, o8 25EL 3

>>> import statistics

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

1.6071428571428572

>>> statistics.median(data)

1.25

>>> statistics.variance(data)

1.3720238095238095

SciPy 7m > =27 b <https://scipy.org> ZBUIELHE D70 DZ DEY 2 — L E2REAEL TV ET,

10.7 1 22—y bADT IR

AVR—Fy MZT7RALEDA Y Z =2y F TR AL BUH LD T 27DDELDET 2 —AHHD X
T, mBHEMZ 2 ODEY 2—id, URL 2267 —XZHIFT 572D urllib.request ¥, X—1 %K% 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.
" u)

>>> server.quit()

(2 DHODHZ localhost TR =B —N=DBJWTWVWEIRENDH 5 Z LITHFER LTI, )
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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 %B.")
'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

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

>>> age = now - birthday

>>> age.days

14368

10.9 F—XEHE

—RIL T =27 =4 TEEMERIE. LT XS REY 2 — W Ko TEZEMICH K- PSR FT: 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'
>>> z1ib.crc32(s)

226805979

10.8. Bft B!
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10.10 /N7 #—<I > ZADEHA

Python 2 —#DHI2ik, FUHEERL -%27 70 —F TROWBOENIZ T + —< ¥ ZIZDWTHID 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 23D TIEH 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([])
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 'c! rq! te! 1f |g| ._.}n

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']l], [['magenta’,
'yellow']l, 'blue'll]

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

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

>>> import textwrap
>>> doc = """The wrap() method is just like £ill() except that it returns
(TDR=21ZHEL)
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(FIDR=I 5 DfEE)
. a list of strings instead of one big string with newlines to separate

nnn

. the wrapped lines.

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

to separate the wrapped lines.

locale BV 2 —id, LICE W ERZ T —ZREERD T —ZRXR—I7 271 ALE T, locale D format ()
LD grouping JEMEZ M 21X, BUEZHEUIRNTIXEI ) XFIck D v —AbahERicEfTcE 3.

>>> import locale
>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252')
'English_United States.1252'

>>> conv = locale.localeconv() # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format_string("/d", x, grouping=True)

'1,234,567"'

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

50¢ conv['frac_digits'], x), grouping=True)
'$1,234,567.80"

11.2 X=F5F7>TL—b

string EY 2 —LZiE, LT, =¥ 2 —PPHHEICHEE T 2BHE L2 2 72 Template 7 7 A3 A -
TVWETS, ZOZIFRZMFS 8, =R T7 V=2 aZBIETA2ZR L7 IV =2 a Oz h X
XA XTESLLDWTHDFET,

77 L— T $ LA Python @il 74 CREFE 7 VX —2a7) 126745 7L — ARV EL 2V E
T TU—RFAZRORED % {} THZIE TL—RARLRDHRAICAR-ZAERET, BT ERIZ D
TEFET, $$Dko51CTdL. $ BRZZR S —STEXT:

>>> from string import Template

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

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

substitute() XY v N, L —ZAFRAVKICHYT 2EIFHFERF — 7 — FIBUTRWIHEIZ KeyError % ik
HLET, X—A~—IHKRED LSBT TSV =2 a DS, 21— BANTE3T—REIATERILBHZD
T, RELIET—EZBH2 TV —RARNEE2ZFZDEEIC L TH T2 safe_substitute() XV v FEFES S
MY d LNERA:
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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_Yn’%f

>>> t = BatchRename (fmt)

>>> date = time.strftime('/d)bly"')

>>> for i, filename in enumerate(photofiles):
base, ext = os.path.splitext(filename)
newname = t.substitute(d=date, n=i, f=ext)

print (' -—> ' . format(filename, newname))

img_1074.jpg --> Ashley_O.jpg
img_1076.jpg --> Ashley_1.jpg
img_1077.jpg --> Ashley_2.jpg

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('<IIIHH', data[start:start+16])

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

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

extra = data[start:start+extra_sizel

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

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

114 RIWFRALY T4 27

AL v RUE (threading) &%, IEFHRKERBRBRICRVEBOX R 7 258 T 57 7=v 7T, AL v K&,
I—HFDANEZIHIoD, BRTHDXRZEBDPT ISR 7TV r—>a vyl rEdEs, ML LS
RERFIE LT, 1/0 2RO L vy FOFELE L W5 L TEfEIE 22 WS b DHRHH FT,

RO a—FTid, E/KEDEY 2 —)L threading TXA > DT 07T LR LENLERTHO X R T %2H)
EXEBLNZ X SICTHHERRLTVET:

import threading, zipfile

class AsyncZip(threading.Thread) :
def __init__(self, infile, outfile):
threading.Thread.__init__(self)
self.infile = infile
self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print('Finished background zip of:', self.infile)

background = AsyncZip('mydata.txt', 'myarchive.zip')
background.start ()
print ('The main program continues to run in foreground.')
(RDR=12HE<)
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(FIDR=I 5 DfEE)

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

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

SRAVFALYy F7 TV —2a v 2ffs ETROBLVWHER, 722V Y —22#HG5 2521 v FEOHRE
(coordination) T¥, ZOMEZEMRT 2728, threading T 2 —LTlE0 v 7oA N> b, RELZK, £~
7AWV T BRADEITY 27 4 TEREHRL TR T,

O LY —EBNR—T. Brot LG LORMTHEREZMEL SR T erdDET, Lk
MBoT, XRAZIBFAETIE queue TV a2 — L E2F o THOEED AL v RPLDYZZAME—DDAL v FIZ
EDRAAR, —DDY Y —ZAANDT 7 AR TELREIT—DODAL Yy FICEFIEZIEINRVTL LI, ALy K
DGR Queve A7V =7 MRS b, FEHAEZITRD., AlGENEED., BEEISEL ET,

11.5 O

logging £ 2 — LTI, MEL OKREZ 2R X TN DH 5 0 Vidiks A7 2 2R ML TVE T, RHMH
BAEWATIE, B Ry E—I% 7 7 41X sys.stderr WKEFLET:

import logging

logging.debug('Debugging information')

logging.info('Informational message')
logging.warning('Warning:config file not found', 'server.conf')
logging.error('Error occurred')

logging.critical('Critical error -- shutting down')

TR MO AR L 5

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error -- shutting down

77 A F T info() & debug() W KA HAEFMHIE N, HHBEELS ISR EFESINF T, BEIRATRERX
BEICIE, email, T—&X 754, Vo v b, HTTP 3 —A_"ADEEREDBDHD T, ¥l 7 4 VX E2ERT 3
¥. DEBUG, INFO, WARNING, ERROR., CRITICAL ¥*Wo7ZeX vt —IDTF T4 4V T 41Tk > TERRZERELE
BIRT BN TEET,

0 7R A7 40% Python 2O EHBERETZ D TEZIL, 77V r—2av2ZHELELS T IRAEXY
ARXTELZ LD, I—UPREARERRET 7 ANICE o THRETH LD TEET,
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11.6 55501

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

CDESIRT7Ta—FIRELAEDT TV r—2a Y THOERLEELETH, HIZBA 7Y =7 b2 Irjlo
FITHIHLTOWAHZTERL TEELWEE DD ET, WEBRBS, A7V 27 M 2B T 5720 TAH 7Y =
7 MINT 2 EANBRSIRENED Z IR >TLEVWET, weakref £V 2 — LTk, A7V 7 bAOZE%E
ESFTITBIT 27200V — L 2R LTVET, 5528 A 7Y =7 A EITR 5 &, 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 4is still alive
10

>>> del a # remove the one reference

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

0

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically Temoved
File "C:/python314/lib/weakref.py", line 46, in __getitem_
o = self.datalkey] O
KeyError: 'primary'

11.7 VX MEEDT-HDY—IL

Z L DT —XHEEIE, HARAY A MUERFS7EETHERED T, 213V, RRIQIEHEAAAD 2 b 2IE S
T+ —<YRALED ML= FAT7%FFO LS RFEENLRFICRIEDIDHDET,

array (Ft%l) €3 2 — L Tld, array A 7Y =2 P2EELTOET, KNIV X MIZBITOE I, FED
F—ZDAE Ihar 7 MWL ET, UTFOBFRT DR, BHE 1 EEDH7-D 16 N4 M5 Python ©
int A7 =227 rOVRMTIERL, 234 MESTFEILU AL FVEE (X4 Fa—F "H") OEHITT:
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>>> from array import array

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

26932

>>> a[1:3]

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

collections EY 2 —/LTld, deque A 7Y =7 P2 LTVET, VX MIZBTOWE I, 7—X0ENM
CEWD» SO UAHL . ZO—ATHRICH 2EDOSIUTEL RDET, 25 LA T MEIFa—%
ARGEDIRBRIRROFEITTNN TV ET:

>>> 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)

YA FDRDOHDEBEDISNCH, BHES 4 75 )12V — MEADY X N Z2HIET 3 720D ZH X 72 bisect
DEIRY =B L TV

>>> 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 —JliE, BHEDV AN T—T2HET 00K ERTELTVET, b—7 T &EHEVE
ZHOLy U ORI oOMNBIREBINET, =% BHV R 2Y - 5232k, BPhOEED
DHERIWEDIRL 7 72 AT 2 E5R 77V —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 Mo /FtE T, REHODEYOMRFEINTED., BT 2 HOBIRKD & HEINICE
TR A ML TV E 3, Decimal IXFEIE L RUAETEEZITWV. 2 EFEVNID 10 #E NS %
FHEICERIRTER VI I Lo TRZAMEXEE L TWET,

Decimal 27 7 AFHMFEZMHE KB TE 2720, 2 EFEH/ NIRRT MIRHE D ICEHRTE RV & 5 LRRDFHE
RHEET A HEBTEET:

>>> Decimal('1.00') % Decimal('.10"')
Decimal('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal('0.1')]*10) == Decimal('1.0")
True
>>0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1==1.0

False

decimal EV a2 — 2S5, BERZIIOBE TEMERELZITZAET

>>> getcontext() .prec = 36
>>> Decimal(1l) / Decimal(7)
Decimal ('0.142857142857142857142857142857142857"')
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1)

12.1 XL ®IC

Python 7 7V 75— a VX BEES A TSV DHNDRy 5 —IRET 2 -V E2FHLES, 77V —
SavRHINTBEELEY LTWED, BEOANA—Sa DAL v E—T 24 AEKFELTVE DI, 947
FUDREDNN—Y a v EQRBELTR2ZdHDET,

ZD1D, 12ODA4 YA = N7z Python BETDT TV r—a YOERISHIET 2 Z L IERAJHEETT, b
L7V —2ay ARDEZEI2a—NLDONRN—Yar 1.0 ZERLTWT, Blo7 7V s5r—2 2> BAFELE
Ta—DN=Ta ¥y 2.0 zERLTWEEE, 2 00ERIZHELELTVT, 1.0 £ 20 DELELLDN—T a v
EFAVAF—=ILLTIRHADT IV r—arhgEEdi,

ZOREOMIRERIT RIEERE 21E2 22 TF, RERE . FEDNN—Y a »® Python £EOhDENM v
r—I%E AT Python £ YA b=V EMETE2T 4L 27 MU TT,

D7 TV r—2a iZ NP ORBEREEZHS e P TEET, KOHICH > EROEREMRIRT 28
B 7TV =Y ay ADEEORBRE 2> TZIICIAT7I7VDNN=Yay 1.0 BA YA =L 1L, 77
Vo —ay BAEORORBERRICIA 77 VDNAN=a Y 202 YA M—LTBIEeNTEET, ZLT
TIVr—=2aryBBIATIVDON=Yark 30 WCHEHTIILEERTIGEED. 77V r—>ary A
MELIEA,

12.2 REBRIZDIERK

ABBREEDAER - BHUTHEDLNE EY 2 — i, venv FHHINE T, venv &, 2= ¥ FAETE N7z Python D
N—YaY (--version A 7> a Y THRREINB) B4 YA b=V LET, HlZIE, python3.12 Ta~w ¥ Fx5E
1328, N=Ya>v 312084 YA b—LENET,

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

ZAUX tutorial-env 7 4 L2 b UDRIFAUIMER LT, ZDHIZ Python 4 > 27V %, ZOMBEET 27 »

ANDaAv—2GLH 7T 4 L7 PYERED ET,

ﬂiﬁﬁfﬁiﬁ@‘ﬁgﬁ/ﬁﬁi‘n’ 1/7 ]\ U @i%ﬁﬁai .venv "C\“j‘o :O)%ﬁﬁbi‘ Eﬁcif/l}bfﬁéﬂfh\étb\ 5—;4 L
7 NUDPEET 2HAZHAT 24T MIT TS, MEIIRD FHA, £y —OY —LTHR- T

% .env BMEBEERERE 7 7 ANMCEZ 257y abBhilbEL 9,
RIEBRIEEEo 7256, ZNE2EIMLT 2R0E R H D 7,

Windows D&

[tutorial—env\Scripts\activate

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, )

FREREE AT 2, Y2107 ay 7 MCHHAFPFORBERENRREINS X512k D, python #5FE(TF 2

& ZORMERE D Python 2735 X512 D £7:

$ 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']
>>>

ARG 2 b d 21213, & — 3

[deactivate

EANLET,
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12.3 pip ZFE-> TNy T—C R

pip EFHENZ T 0 I A TRy r—V %A YA =, Ty 7L —F, HIRTZZHBTEET, 77 %
U+ TCUid pip & Python Package Index 2258y 5 =Y %4 YA b=V LETF, 77U %> T Python
Package Index ZH%$ 2 Z B TEE T,

pip (& Vinstall” . 7uninstall” | "freeze” R ¥, WL DO Y T av Y FEFoTWE T, (pip DERARF¥ a2
X ¥ M installing-index 74 REZZHLTLZE W, )

Ny —IHBEELTED Ny F =Y DRHMEA YA P—LT 5 eNTEXT:

(tutorial-env) $ python -m pip install novas
Collecting novas
Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas
Running setup.py install for novas

Successfully installed novas-3.1.1.3

RO —JZDHLIT ==t N—TarvBEESEMNTEZZLT. EDODN—SarDRv b —I% L VA —LT 3
ZedyTErEd:

(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

MLa~vy REFBUOETLLES, pip BERINA=Ia UPA VA= AFEALLERRL TS LE
FAho HION—Y 2 VEEEZRETNEZDOAN—Y 2% A+ —LLET L, python -m pip install
--upgrade ZETTIUIZD Ny r =S R BRHUICEHRL 3

(tutorial-env) $ python -m pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0

Successfully installed requests-2.7.0

python -m pip uninstall I~ FICHIBRT 28y r—o %% 1 DU EHEEL X5,

python -m pip show IIfEEE N v - DIERERRLET:

(tutorial-env) $ python -m pip show requests

Metadata-Version: 2.0
(KDR=212%i<)
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(FIDR=I 5 DfEE)
Name: requests
Version: 2.7.0
Summary: Python HTTP for Humans.
Home-page: http://python-requests.org
Author: Kenneth Reitz
Author-email: me@kennethreitz.com
License: Apache 2.0
Location: /Users/akuchling/envs/tutorial-env/1ib/python3.4/site-packages

Requires:

python -m pip list IXMREERBEICA YA M=V ENZETORy =V FRLET:

(tutorial-env) $ python -m pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)

setuptools (16.0)

python -m pip freeze 34 YR M — &Ny s —Y—%% python -m pip install DRRT 2 7 x—
~v NTAERLET, —BIWREEFL LT, ZOY R % requirements.txt 25 7 7 A MIIRIFEL £

(tutorial-env) $ python -m pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt

novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt A NN—Ya VEMHI AT AIZAIY PLT, TV S ayo—ie LTEMTZ D
TEEY, 2—P 3B ELR Ny —I% install -r TA YA =L TEZXT:

(tutorial-env) $ python -m pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Coiiécting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip K7L ZADFT T arddH b %7, pip DEER FF 2 X ¥ M3 installing-index ZZL TS W,
Ry =Y RER L TZN% Python Package Index TRBH L72WHE . Python packaging user guide %218
LTLEE W,
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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:

O a7 VBT kD TEBL EFTT, ZO~v=2 7038, B BES A 75 VDEI 2 -1
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, T — REFERZ D72 SADRAZ DI2DDEI 2 —ABHYVET, 7477V U 771
VAEXoRBZ T, MAIPMHATE DDA R =IOl N TEET,

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
ML L. Python X D%, BHEOR —A VLR BIUOFAMEREY 2 —LE 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
FEREIDXFERZA > X TV XDy > a Y THUMMAT 2 A TEXT,

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

FEVNRRER. £ DORIE CHIRR

FENRBE a2 — X —D— Y =7 B3 2 R (binary) O BTES M ET, 23 10EH ©
LTI 0.625 13 6/10 + 2/100 + 5/1000 WS EZRS, 2 EH OETIX 0.101 13 1/24+0/4+1/8 &
WHHZFRGE T, 2D 20003 E -7 FAUEZFD., ME—Rk 253 1 DH 10 RO TEINT
B, 220HE 2 ERONBTEINTND LWV ZETT,

BRRIZZ LT, B AL D/ 2 ED e LTIEICRDT Z e TEFHA, ZOMR. —Hic. AT
L7z 10 EDFENEERNE, 2 EROPEE/ MBI TR I &, FBRIC~ > VIciBEh s,

RONIEIL 10 25 L MEZHHICHERTE XY, 7 1/3 2EXTAEL &5, 8 1/3 & B 10 O
BMELT, UTFDESITERT 2 2N TEET:

[os }
& O T IERERI IR,

o |

& BITIERR 7RI,

&= )

b, DB T, MEMBZHEC L TEI D, BREIE LU TEER 1/3 13D ERA, LrL, LD
DIEMERIABICIER > TV TL & 5,

FRfic, Bfe 2 & LRBCRfES S b b, 10 #H0 0.1 1358 % 2 £ L/METIERICERBT 5 2 2 I3T
TERA, 2 T 1/10 3EE/ MK (repeating fraction) 720D 3

[0.0001100110011001100110011001100110011001100110011. 5 c ]

EIAROMTIE® 2 e, AEUEEZES ZICRD £, LFEDFREDa V¥ 2 —&XTld float BUI, & AL
Ly PO BATHRAD B3 By 7T, 2 DREZ L L, ENMETalEh T, 1/10 0HE1E. —
HE/NEIE 3602879701896397 / 2 ** 55 ¥ D EF, ZAUE, 1/10 WIAWVWTI A, HHEICHUMETEH D £
A
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EPFERENZHEDLDIT, I FALDI—FIE, ALUIKDZEE A, Python IFv> ViTEMEATnE 2
HELLUED 10 #ENMETORMEEZ LT T 2 DT, EHEA TV ZEHITTO 10 ENIOLELUET LA L%
BB TT, ZLAY DY YT, &L Python 28 2 #TIEME Nz 0.1 OEBUEEZ 2D £ 10 #HTRR
LTWizd, ZORRIIRDELSITHR-7TL x5!

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

AU, FBAYDAPRBELERCZ D IZTEINBTT, DT, Python ZADEHERRTEZ LT,
Mgz oo 3 WHiIC Y ¥ 5

>>> 1/ 10
0.1

FRSNTHERDIEREIC 1/10 THZ LHICHALE L TH, EBRITHEHSIN TV HIZRDIESRRTE 2 i
NETH BN ZERFIIRATBWTLZEW,

BODDEL S 10 #EHOMED, F U 2 EAHEBOELEZ AL TWEF.H121X.0.1 ¥ 0.10000000000000001
¥ 0.1000000000000000055511151231257827021181583404541015625 X ¥' 413 3602879701896397 / 2
*x 55 [T ENE T, RMUELHEEZEBF L TWAEDT, ¥D 10 EHDMED eval (repr(x)) == x 2\
FHERMZLEEERUT IS ICRRENE T,

HOD Python i, R > 7 b & repr() B b4 YEIBUK 17 HTOBE I FE%EFD 0.10000000000000001 D X
572 10 R DOEZEATIERLTWE L7z, Python 3.1 2 51%, FLALDIFMET 0.1 D& S5 R d O
D10 EHROEEERL SR D E L

ORI 2 EROFRE/MUSICE o TR T BAR S DT, ZHiE Python DA TEH D FVAL., Hi
72DA—=FDANTTHEDHD FHA, N—FV =7 OFINMNRHEZ S R— P LTWS R TOEHETRHR UEED
M AO 2N TEET (WSOPDFETET 74V MDD, H50VEEDHTIE— REEATDH, D%
Z RT LEVDD LULERAN),

I Xvilihodic, X7 +—~< v b2 L TEMHTEEHRIR L7 10 EREB2/{5 e nTtExs:

>>> format(math.pi, '.12g') # give 12 significant digits
'3.14159265359"

>>> format(math.pi, '.2f') # give 2 digits after the point
'3.14"

>>> repr(math.pi)
'3.141592653589793"'

IO, EEOA a2 —X— LOED RBE ZADTVAEITD., WHITEEL WS 2 #EBLTBVTL
72 &0,

b5 —DODHHEZMMLET, HlZIF. 0.1 AEFEICIE 1/10 TRARWEDIZ, Zhze 3EELLMED 72 EREIC
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X033 TEHDEEA:

>>> 0.1 + 0.1 + 0.1 ==0.3
False

0.1 ZZHLE 1/10 12EL 782 Z BN TERWET, 0.3 dF7 3/10 IZ—FILWHEAL DT, round() BIEZ
o> CEHAERNCHD TR > THEERD D D TR A

>>> round(0.1, 1) + round(0.1, 1) + round(0.1, 1) == round(0.3, 1)

False

HFEZEBEX LU EWEREISEDI 5 Z 2 IE TEEEAD, math.isclose() BABUI A IEMERE % LR 2 DI {EF]
T7:

>>> math.isclose(0.1 + 0.1 + 0.1, 0.3)

True

H 350X, round () BIECE M VITLUEEICHES 2 b TEEFT:

>>> round(math.pi, ndigits=2) == round(22 / 7, ndigits=2)

True

ZD X 2 EROFEH/NUSROHBEICIIZ L DEZRH D ET, 10.1) OMEICOWTHLVHIK, TR
F—1 7Y arTITVET, 2 EROFH/NNROMHEA L, ERICL EBT MBS OVTONL DR
FTWVHZEIX, Examples of Floating Point Problems 2SR LT ZX W, ZOMI H2EED X b FFMRH
BAIX The Perils of Floating Point $ZH L TL 72X\,

FERINCW S &, P AGREZE DD FEAY, TTD. FH/NMAEBO Z e ZWEICER L RN TLZE W]
Python @ float TUEMEICEBY 2 = 7 —I3FH/NEFLEAN— R Y 2 7 H 52T D0 bDTH D, IZLALDT
Y ETE—DODEEDZDEL 2¥53 7D 1 TF, ZOMEEIFILALDEETRIULED DD TT, FE)
NBURTHENE 10 OB TR <L FEVMNUR OB EZH/12IATO & FilBRADREOEEEZ T L %D
W EDTBWTL AW,

By —ADPEHAT 32— T, FEOFHNMNUTEEORH T, BICRENLEROMEEZPLER 10 EDOHTE
WICHADTERT 2045, FEINIIIAFED OBREEZ 221222 TL x5, 72V0WTE str() THTITA,
= D7 fliE%E U721 uE, formatstrings I2$ % str.format() XY v FO 7+ —~< v MEFEESE L TL
7EE W,

EER 10 ERERDIMBE L 25 X 5 2EI1C1E, decimal TP a—AZHHLTATLEI WV, ZODFET a—
NIRFIT7 TV r— a UREREDHENRDSNLE 7 U r—a i@l 10 EROFERZRELTY
%9,

AOIEMERFHRTTiEE LT, fractions £ a2 — AHHBUCEO(HBEZEE L TVET (1/3 D&%
IEMEIZRT DB TEET),
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BRI DEFENSHBEDAY — 22— =45, SciPy v =7 FHAEHEL TWS NumPy v 7 —IR 20D
DBy 7 — P RTARTHASRNETT, <https://scipy.org> ZZHL TS0,

Python 13 &HIC float DIEMEREDSHERL 7 75 —AZMET 27200V — L2t L TWE S, float.
as_integer_ratio() XY v FiZ float DEZHHEL LTRHLEF:

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

CONRIIIERER DT, JTEDMEZERICEITT 2 Z LN TEXT:

>>> x == 3537115888337719 / 1125899906842624

True

float.hex() XYV v FiX float DfE% 16 HEHTRHELEIT, ZOHED IV 2 —X—0FK->TW A IEMEREE
RETEZT:

>>> x.hex()
'0x1.921£f9f01b866ep+1"'

Z DIEMEZR 16 #ERERIIZ S & @ float EZ EMEICEITT 2720D1fES 2N TEET:

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

True

ZOD 16 EBRBUIIEHR DT, % (77 b7+ — LD KEET) N— a Y ORK 2 Python T% D H
DL, OO 7 4 —<v bRV K- LEFE (Java 2 C99 2 ¥) LIEMEICR DD T 2DICHHT2 2
EMNTEET,

BOEERTZY —n e LT, AatllBICB I 2 EOn X Z2HEM LTS sun() BRAH D £, TAUXRGHM
BHOIDITHRMEZHENE T, TAUTE D, ARG EFHEICHE L2 52 2 $TERSNZRD, K
ROPWEEINFET:

>>> 0.1 +0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1+0.1==1.0
False
>>> sum([0.1] * 10) == 1.0

True

The math.fsum() goes further and tracks all of the "lost digits” as values are added onto a running total so
that the result has only a single rounding. This is slower than sum() but will be more accurate in uncommon

cases where large magnitude inputs mostly cancel each other out leaving a final sum near zero:

>>> arr = [-0.10430216751806065, -266310978.67179024, 143401161448607.16,
-143401161400469.7, 266262841.31058735, -0.003244936839808227]
(KDR=212HE<)
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>>> float(sum(map(Fraction, arr)))
8.042173697819788e-13

>>> math.fsum(arr)
8.042173697819788e-13

>>> sum(arr)

8.042178034628478e-13

>>> total = 0.0

>>> for x in arr:

total += x

>>> total
-0.0051575902860057365

# Single rounding

(FIDR=I 5 DfEE)

# Exact summation with single rounding

# Multiple roundings in extended precision

# Multiple roundings in standard precision

# Straight addition has no correct digits!

15.1 RIFTLS5—

ZOETIE, 70.1” DHFNZOWTEHMNIHAL, 205275 —RIHLTED L5 I TUIEMR O % B9 T
TR20%ERLET, 22T 2 EERRHOFH/NEEICOWTORBHILRAMIH 2D LTiEEED

9,

I 7 — (Representation error) &, WL 20D (EEICIKIZE ALY D) 10 #ED/IMED 2 EIE B 2) D58
ELTREHATERVE VWS HFICEBRLTVET, Z4UX Python (H %W Perl, C, C++, Java, Fortran. 3
FUZDOMZ ) BHAREED DIEfER 10 ERER TR TERVWEEREHTT,

BREZIRZDOTLED? 1/10 3 2#EED/MNETHEICRHATEE YA, PR <D 2000 FLFE, 1ZIFITART
D~ 21X IEEE 754 2 EBOFH/INEUSEE ZHWTB D IEETRTD ST v b 7 4+ — 4 TiX Python OFH)
/NS % TEEE 754 binary64 ” f5#5 (double precision)” fEICXH T} % 3, IEEE 754 binary64 fEl 53 £ v
FOREEERROD, FEMICANZITES L35, ARERRD 0.1 ZROAWVEDTEICEIL, J/2¥*N ©

FERCLES BN LET, J BB 58 53 vy FOREDORKTT,

[1 /10 ~= 3/ (2%%N)

EEHEZETL

[J ~= 2%xN / 10

YRDET, JIFEEIC 53 By FOKEEF o TVS (>= 2%x52 7253 < 2xx53 ) Zx RRAWHT LY, N 2 LT

OB 56 1272 D £9:

>>> 2%x52 <= 2%x56 // 10 < 2%x53

True

Thbb, 5613 J 25 x5 53y FOBEDEEICTHEDS N OMi—DETT, J OBD 2 3HIZZF D% A

Db DTY:

15.1. RFEI>—
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>>> q, r = divmod(2**56, 10)
>>> r
6

FIRA 10 OFFLLERDT, REDEBZYID EIFThDZd ik h £3, ¢

>>> q+1
7205759403792794

#t- T, IEEE 754 OfFFEEICBY 3% 1/10 OHLD 2 % B DR

[7205759403792794 / 2 *x 56 ]

nFeaikE 2 THo T/ N LET:

{3602879701896397 / 2 **x 55 ]

Ad7z e ZFZID EiF7=0 T, TOMIFERICIE 1/10 KDDPLREVWILIFHLTLEZZ W, LYIDIETE
L75Ed, Bl 1/10 KD b ISR DET, ¥BE56ICL5 BER 1/10 TEH D FEA !

DFED, AHEMI 1/10 2 " HET 57 ZLIZIRLTHD FHA, FITEEIHEBTE 20, ERLD & 5 R
TETH Y. IEEE 754 OEREEFE/ MU THEONS D o & d KWIELUIARIZR D $3:

>>> 0.1 * 2 *x 55
3602879701896397.0

CDIBUT 10%%55 2T iuX. 55 MO TERDHEEZ RS Z e BN TE X!

>>> 3602879701896397 * 10 ** 55 // 2 ** 55
10000000000000000655511151231257827021181583404541015625

CAUT IR ER L TV B IEREZR EE A, 10 R 0.1000000000000000055511151231257827021181583404541015625
WIEIEFLWVWE WS 22 TT, ZLDEE (HW A=Y a > Python 2&%) T, 2% 10 #EZRRT 3
DTIRZL . MEREANET 17 HHITALD £ T

>>> format(0.1, '.17f')
'0.10000000000000001"

fractions EY a2 — L ¥ decimal BV 2 — L Z2HS5r Zho6DHEZHEICITAET:

>>> from decimal import Decimal

>>> from fractions import Fraction

>>> Fraction.from_float(0.1)
Fraction(3602879701896397, 36028797018963968)
(KoR=212ki<)
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>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float(0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format(Decimal.from_float(0.1), '.17')
'0.10000000000000001 "

(FIDR=I 5 DfEE)

15.1. RFEI>—
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%

SIXTEEN

(BE=3

16.1 XEHEE—F

RO REPLIEZ2BEDHD T, 772 v 7 BRERA ¥ 2 =T ) ZIREROTHEKREZ LT T v +
74— LTHR- PSR TVET,

curses Z¥ KR — F T3 Windows F721& Unix B R T AT, FTLONGERY = 377 + L b CTfEbI F
T, ZHEHT—, BEITHRE. BREI7 7V R—XAPME—-—FEZYR-—bLET, 7 -%HEMT 31203
using-on-controlling-color ML TL &V, 77 ¥ 7> ayF—i3 W O DBIIFEEELIEEL £3, F1 &
WEEERIANL T T 5 7% pydoc KADET, F2 i » R ... o7y r2HEFIca~r Fo4 VERERNE
Fo F3IIR—ZAME-FIZAD, RERa—F 7oy 72D MIons X512 £9, F3 2L T&
wHo7ay MR ¥5,

HLOHGE S 2 LTI, exit 720F quit 2o Ty = V22 E T, ThoDa~y FOKRIHECH LIS
2T 20EIDHD FHA,

FLWHEER Y 2 VR EFERVIEAIT. BIREAS PYTHON_BASIC_REPL THEMNITE T,

16.1.1 T>—4IE

IT—DPRETDIL, AVE—TVRILT— R t—IL AKXy 7 FL—RZFRLET, MFlET—FTIE. 2
NPBTEDTRY T MR ET; 77 AV SEITLEESE. XXy 7 FL—RERRLTERDADKT R
T—RATHKTLET (try XD except MiTUEINHSME. ZZTVWI I —ICEHD FHA) —HD
I —RBERFCEGNTH D, Lol TRAT —XATKRTLES; ZREINOREESRH DX EY
PRDODGECHEHHAEINE T, T7— Xy b—YR3 R TUEELS —HHICEZATAT T, ZATH LT, @FIEE
TLZm B oI 2 NEREER NIcEZATNET,

E DIAASCE (interrupt character. i#l Control-C »» Delete) Z —RE/IEXZXKTu > 7 ML THXA
TFHe. ANMHPEROBEIAT—RTRY T MR FF, ' ax Y FOEITHCEHI DAL T2 L4 T35 L
KeyboardInterrupt FIAADSEHENE T, ZOHIHE try XTUBTE 27,

*1 GNU Readline v 7 —JICHE T 2 BEOBNTH TN 0D H £T,
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16.1.2 E178]8E% Python XU+

BSD E® Unix ¥ X7 A TlE, Python 227V FMIT 222U F D &S ICHEHEFITREIZITEES, 2h
Z2I72121E. U ROfT

[#!/usr/bin/env python3

(ZZTRERAYETYEZPL—FDPATH LIZHZRELTVET) 2R 27V S ORHICEE, A7V ST 7
ANVCETAREE— F2ZRELE T, #! 37 7 A VORAID 2XFTRITINZBD FRA, 779 FT7+—A41
XoTE. ZORVIDITE#IT 28T XFAH Windows FEX ('\r\n') Tld# <. Unix & ("\n') TRF U
BROBNZEDRDHDET, "Ny T aFI Ry FF, T42D5 '#' &, Python TlEaxr +z2HFZmd sk
DIFONTVE Z LIHER L TL X,

chmod 2~ Y FZMHZIX, X7V T MIFETE— FRETHEREEZ S B TEET,

[$ chmod +x myscript.py

Windows Ti&., 7 FITE—F” O L5 REREH Y /A, Python D4 VX b—F —ZHEMC .py 774V
% python.exe IZBHENTIF 5 DT, Python 7 7 A VX TNI Vw52 Zn%2 A7) e LTEITLE
3. .pyw HE5RF S (FRIE: pythonw.exe IZ) BEfTIF b, BHEa Y Y — Lo 4 Y FURMIHIL TEITLET,

16.1.3 WEE— FHOREHFRTI 71

Python ZXfFEANCHES & ZiZlEk, 4 VX7V ADBEHT 2B ICHETI NS0 OEERNRa~Y K05 3 & f#
HizzeBELHHET, ZN%EfT5121E. PYTHONSTARTUP ¥ MEEN BERBELHE A, 4 > & 7V RiCHIFITEST
ENDARY EPAoLT7 7 ANAICHRELFT, ZOMAEE Unix > =10 .profile ITETWE T,

D7 7 ANEINFEE Y Y a v D ERETHANINE T, Python 23a~>Y FERZ V) FhpoiAH LTV
L ER, /dev/tty pia~ Y FOANTLE LTHRIIIEES ATV S (ZDHENEERE Y & a O X 5 ICEfE
LET) BDIFTREVWHEIWE IO 7 7 A VEHAHINERA, 7 7 A VDA~ Y Pl MG a~< > K%
TENZHFIZEM e R CARMERANTETINE S, 202D, 774 VATERINTWZD import S 7z4
TV MI EDOFFENE LYy a YNTHES Ze B TEFET, £/ TDT7 7 A LAT sys.psl X sys.ps2
EEELT, 7oy 2EHETLIEdTEET,

BLEAEDT 4 L7 PUDLEMTAR=- 7y T 77 A NEGRAHLIZVDORL, JR—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—T7 v T 7 7 AN BEC0DRS, LTFDLSICL
TAZ V7 MR THRINICEITLRTIUERD $EA:

import os
filename = os.environ.get('PYTHONSTARTUP')
if filename and os.path.isfile(filename):
with open(filename) as fobj:
(RDR=D12HiK)
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(FIDR=I 5 DfEE)
startup_file = fobj.read()

exec(startup_file)

16.1.4 hRXEZIAXBEZa—I)l

Python 12—+ —2% Python 272X <A X§5/20D2DOD7 v 7 sitecustomize ¥ usercustomize % F2fik
LTWET, ZADBREDESICEMEL TWE 222 I12iE. £ 12— —D site-packages 7 4 L2 + U DIGAT
ZHROFZRENDHD $3, Python ZEH L TRDI— FZFETL TS

>>> import site
>>> site.getusersitepackages()

'/home/user/.local/lib/python3.x/site-packages'

usercustomize.py ZZ D7 4 L7 FVIHEHL T, ZZ TR VI EZTARTEL ILHNTEET, ZDO7 7
AVZEEA Y R= b 2NCT 2 -s A7 a YEFEDRVWIRED, £TO Python OEEFIRFIZETENE T,

sitecustomize €Y 2 — VSR U XS ICEMEL 325, —BNICa v Pa—X—DEEZFICL->T, Zu2—2ULD
site-packages 7 4 L2 b VITAER S 41, usercustomize & H A ¥ R— b I FE T, FMllE site T 2—
DREFaXy bEBRLTIZZWD,

1D
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>>> -
s (interactive) ¥ = WZBII 2T 7 44 D Python 70 Y7 b TF, 4 V& —7) X—THFEINCE
fTehzda—FrHlciAshEd,

x
DHDPEZLNET:

o MEEM (interactive) ¥ = MIBWT, A YTy hEhka—F7ay 7, ST 2 E6DOXY) D XF
DO AT, AR, BARIL =H5IHMF) oWl Tar—x—0Ric, a—-F2ANTHFCE
RENDT 7 4L bD Python 7u > 7 hTF,

o HHAAADER Ellipsis

abstract base class

(MREIES F R) MREIES 7 R1% duck-typing 2553 5B DT, hasattr() REDHDT 7 =v 7T
GBI TH - 72 D WIDIciR %2 (Bl 21 magic methods DFE) JFHICA ¥ R —T7 = —AZERT 5 /L
RARMELE T, ABC 1T (virtual) 72 5 2B EALET, SIUZEY T 20 LMK L FRAD, 2
N T isinstance() X issubclass() BRI NE T, abc TV 2 — LD RFa XV 2SR TL
72E W, Python 123, < DfflAAA ABC RIS TVE T, ZOMRIE, (collections.abe E
Y2 —)LT) 7—&HE. (numbers €Y 22—/ T) #. (io €Y 22—/ T) A MY —24, (importlib.abc
EVa2—NLT) AV R=F 774 VXKV =K =TT, abc €Y 2a—L2FHLTHED ABC Z/EKT
R

annotation
(77 T7=vay) ZH. 77 REME. BD T X —2PRDEICEFRS 2 7L TT, BHENZXD type
hint & LTEDHRTNE T,

O—ANVNEBDT ) T—a YIEETRHIE T 72 A TEERAN, Zu—rOLEH, 75 28, o
77 T—=aYiENFENET 2 -, 7T R, BIBOD __annotations__ FFREMHICHER IR TV E T,

HERED AN B B variable annotation, function annotation, PEP 484, PEP 526 #ZH 1L T 12X
W, Fie, 7/ 7= arEMHATERNRA NS F 77 4 X LT annotations-howto LT Z&E W,
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5% (argument)
(518 BRI, B (£ XAV R) KETHETT, BBk 2@EdH D 3

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': 51})

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

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

EFIBIIEBOERICBOTHRIN EO - AZBHICE Y Y TonE T, b Y TEITIHANIOWTIX
calls B LT EE WV, YV Xy 7 RAZBVWTHFIBERT-DICHoWBEREMHS Z e HKE T,
Ml X NS fEE e — A A EBICEI D Y THNE T,

®315 . FAQ @ E518 K5 IEDEBNIAITTH? . PEP 362 2L TL7ZE W,

asynchronous context manager
GEFRMa>y7F A bv =Y v) __aenter__() & __aexit__() XYV v R&EEFKT 5 I LT async
with XHNOREEZEMT 547V 227 +TF, PEP 492 TEAINE L,

asynchronous generator
(FEEIAY = L — &) asynchronous generator ilterator %R BT T, async def TEFRI Nzl —
F VBABUTI TV R IA, yield REFFOMR TR D £, yield i async for L —FTHAHTE S
EOW 2 ENRT 2 DIEHENE T,

WEIIEFY = 2L — ZBBERLE T2, RICk> TR RS XL —21TL—2 237556
BHY ET, BRSNLERPHS 2 THRWEGE, RO een e fAL $75,

FERHIY = 2 L — XEEICIE, async for XX async with X2 THL await RdHBZZ DD
S

asynchronous generator iterator
CGERIMIY = 1 L —& A4 7L — &) asynchronous generator B THERENZ AT 27 M TT,

Z U asynchronous iterator T, __anext__() XYV v N&EHoTHIN S & awaitable X 7Y =7 + %
BLET, 2D awaitable A 7Y =7 M, KD yield NFTIEMRYY = 2 L — XEBROARKZZITL
N

% yield TIE—HRICUIEFHT L, ZDBOFITRE (=2 A EBHEREFO try XEED) ZilE
LEd, IEAEAS TR L =214 TL—2 B __anext__ () TREN-MD awaitable TEERICHE T 2 K
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1. FodlEFAEIZNE T, PEP 492 BX U PEP 525 22 LT X\,

asynchronous iterable
(JEEIAA 75 7)) async for XOFTHEHTES A7V 27 FTF, HHED __aiter__() XV v Kd»
5 asynchronous iterator 2R ERFAUIR D E¥ A, PEP 492 TEHAZIhE L7,

asynchronous iterator
(JEMEAA 7L —&) __aiter__() & __anext__() XV v FEFEHELLI T2V T, __anext__()
W awaitable 7Y = 7 b ERIREIRFIULIZ D £ A, async for II StopAsyncIteration flfb 2 ik
THET, EFAHA 7L —2D __anext__() XV v K25HRT awaitable ZfRR L £ 3, PEP 492 T&

ASNFE L7,

B
(B1E) 7Y =7 MicBEMIT SN, Fy PREKXICX o THATCEESRINLETT, flIE +7
Szl b o DEE a BFoTWREE, ZOREMII 0.0 TEREINET,
F 7Y 27 M, identifiers TER SN2 F TR ARVWEHHTOBEEE G2 2B TEET, 22X
setattr() 2V, A7 27 M ZNEFATLTOVAGEIITAET, 20X REMHIZF Yy PRER
TWR77E2RATET, bDIC getattr() 2o THAXLELH D T3,

awaitable
(FFHATRE) await RCTHHT 2 Z e BHREZA TP 27 M T, coroutine >, __await__() XV v KHS
HHAT7Y 27 FTT, PEP 492 2L T ES W0,

BDFL %
AR E MG MIH (Benevolent Dictator For Life) OIS T3, Python OfE#H. Guido van Rossum D Z
T,

binary file
(NAF VT 7 AN) bytes-like ZT LTI b OiRARABLIUEZAALDTEDS J7MILF TP
Ik T, XAFVT7 74 LDFNE N4 FVE—-F ('rb', 'wb' or 'rb+') THLNT 7 1,
sys.stdin.buffer. sys.stdout.buffer. io.BytesIO *® gzip.GzipFile. DA Y A XY A TY,
Str A7 2V FVOMAEBEENTEL 7 7 A NA T I =20 MZOWTIL, text file BBIRLTL 72X 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 %K —F L TWT, C FFEOEKT EfiL Ny 7 7y —2RHAGELRA 727 b,
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bytes, bytearray, array.array ®. %< O —#&7% memoryview & 7Y =7 P ZTHICHD £7,
bytes-like 7Y =27 ME, T—XEHME. A F VT 7 A ANDIERIFE. Y7y PERHLUIZEERE, N4
FUVTF—REERTL2VDVWABLBEICHHT 2 2 e TEXT,

BODPOBRIETEINAF VT —XZ2EET T I2HEDDHDET, ZOREOFF 2 XV T XL " AT
A[REZL bytes-like £ 7= 7 M KEK”RLTWET, ZHARERNY 77 —F 7T =7 ML, bytearray
¥ bytearray @ memoryview REDVEZFENET, T/, HOBROLDIMETIIAELRA T =27 PHOAN
AFVTF—& (" HAHLEHD bytes-like A 7227 +7) ZRELET, £4HICIE bytes & bytes D
memoryview A 7Y 7 " EENE T,

bytecode
(N4 Fa—TF) Python @Y —2a— Fi& Python 7125 LD CPython 4 > &7V ZDNHEHTH
BNA FA—=RAar A LENET, N1 Fa—Fid .pyc 7740 Frvadh, AL774L
DZERHIRETEIN2 2R3 I0EHICRDET (VY—RA—= K26, Fa— A AOFHED a1 Vi
XN ET), 2D 7 HEFEE (intermediate language)” 1, %4 D N4+ a2 — RICHIGS 2 HikGE % 5
1792 REET>Y CEET 2 VWA % T, HERIFEEE LT, N4 Fa— FiZ#R7% 5 Python R~ >
MICEIfET % Z 2%, Python VUV —AMTEETH S Z L IIHIHFINTOERA,

NA Pa—FoOMmES—EiZ dis ES2a—L ZHDHET,

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

following syntax:

[callable (argumentl, argument2, argumentN)

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

__call__() method is also a callable.

callback
(=N 7)) RO D BB TEITIND T-DITHIE L LT X2

IS5
(ZFR) =P —FRA T =27 PRMET 27007 7L —+bTT, V7 I7RAERIEH, TDV TR
DA VARV ALDOBERTBEAY Y ROEREEAET,

class variable
(79 2ZH) 75 A LITERIN, 7 ALRLT (DFD, 77 ADA VARV ALETIERLIR) BEX
N2ZeZHMNE LTWAEHTT,

complex number
(BHRE) L<HON TV R FHRZIIRLED DT, IRTORMIELL e EHoMe LTRENE T, &
BIIBBEAN (-1 OFHFR) WEHZzEHIT 20T, —RIBFETIE 1 e FErh, TH¥TE j eFrnE
§ o Python 3ZHEEHICTHAAATHIEL, BEDOKLEZM > TVWET, BHIIIREIC j 2O TEEZE
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To BIZIE 3+1j T, math £ 2 — VOERBIRZFMT 512Id. cmath ZfVWE 3, ERBOHEMHIZ
D72 D BEIR R OKAET T, BEMEZ TR AUR, IZIFHEWR R L TLE>TLIWVWTL & 9,

context manager
An object which controls the environment seen in a with statement by defining __enter__() and
__exit__() methods. See PEP 343.

context variable
(A TFRAMER) a VT FRAMIKFLTRREZROER, Zhid. DE2ERDEDE L2 DFEITA
Ly RTERHBIZRALYy FE=AILAPL—=IJIZHTVET, L2Lary73 X MEHTIE, 1 D057
ALy FIZWL2HhDay 7 XA MAH DG, a7 %R MEROF L@ R IEFRE & 2 7 O
DBPFTT, contextvars ZZIRL TLZE W,

contiguous
(B, Ei5E) Ny 7 7 BRI C&8fft £721% Fortran #B%: THRHEI1C. ZONy 7 713G LTVW5
LAHARBREET, LuXe Ay 7 713 C#ftTH D Fortran HH T, —RTOESITIE, ZOEFIEILT
AEY FTEET 2 X5 REBEZN. BRFEXELEPHBEVEI T IEF T E T, 2RTD C-H#ifE
ZEAITIE. XEY 7 FLRAAICERZZ K2 BRICIERBEOBR A FORINIZED 5 DIZH U, Fortran #ii/z
BlA TRV DR A T RINCENZ X5,

JIL—F>
(AN=F ) an—=FYEIITN—F DL D —RNBEATT, 71 —F VidRD oM H» 6
AD. ok s MtEhr ot E s, aL—F L IE 2L OkA BME» B A, 115, T2 ZeH
TE%J, a—F VI async def XTHIETEET, PEP 492 2ZHL TS,

coroutine function
(FN—F VB coroutine A 7Y =7 PRI TS, ar—F VBRI async def X THEIE
await, async for. B XU async with ¥—V—FZ2HFOZePHEKF T, Thsid PEP 492 “C’?,)\
IhE Lz,

CPython
python.org THIF XN TWA, Python v 2T 2 ¥ 7/ SFEDEMERN R EEETT, "CPython” ¥\ 5 HEE
F. 2R Jython % IronPython &\ o 7Sy KAIF 2 HENF 25 WA ENE T,

decorator
(7Favr—x) JloEE R T T, B, ewrapper WX CHIBZER R L CGEHINE T, 7aL—XD
— AR AL, classmethod() ¥ staticmethod() T,

FaAL—RDGREFI VR VRS aH—TF, XD 2 OOBEBERIIEHRICHE L DD TT:

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

@staticmethod
(KDR=21ki<)
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(FIDR=I 5 DfEE)
def f(arg):

FICHESD 2 2 ZWCDIFEELETH, HEOHDLDAFTEA, TaL—XIZOWTHLIE, BEEE BX
L IZIRERDEFF 2 A FESRBL T,

descriptor
Any object which defines the methods __get__(), __set__(), or __delete__(). When a class
attribute is a descriptor, its special binding behavior is triggered upon attribute lookup. Normally,
using a.b to get, set or delete an attribute looks up the object named b in the class dictionary for
a, but if b is a descriptor, the respective descriptor method gets called. Understanding descriptors
is a key to a deep understanding of Python because they are the basis for many features including

functions, methods, properties, class methods, static methods, and reference to super classes.

FRZYTFEDRXY v FIZBE L TOFEMIZ. descriptors % Descriptor How To Guide Z& B L TL 72
éL\O

dictionary
An associative array, where arbitrary keys are mapped to values. The keys can be any object with
__hash__() and __eq__() methods. Called a hash in Perl.

dictionary comprehension
(FFENTEEG) iterable NORTH 2 WIE—HOERZUIH L T, ZOMRP SR IFELZIRT a7
FEZXFTI, results = {n: n ** 2 for n in range(10)} ¥ T3 ¥, F—n ZfH n *x 2 1Txf
S B EEEE AR L F 3, comprehensions 2SR L TL 72X W0,

dictionary view
(fFE L 2—) dict.keys(). dict.values(). dict.items() 2NRFTA 7V =7 b TF, HHEDHHODH)
MR 2—%2RELET, bbb, HEILEINIZ 232N KL ET, HEY 2 —Zlilny
IRV A MIZT 5121 1ist (dictview) ZH LTSV, dict-views ZZLTLZS W,

docstring
A string literal which appears as the first expression in a class, function or module. While ignored
when the suite is executed, it is recognized by the compiler and put into the __doc__ attribute of the
enclosing class, function or module. Since it is available via introspection, it is the canonical place for

documentation of the object.

duck-typing )
23727 bPELWA VR =T 2 —R%Fo TV EDERET Z2DICATY =7 FOME RN R
PIIVIRARANTT, Rbhic, BificA 7Y =227 XY vy RRBEESMEN ) #Ebhz) LE
T, (ZELDESICARAT, 7LD LS RIBIFIE. ZARETeATHS.,1) A VX =T —RA%H KD
EHfTEZ2 T, EFLIFHFA I a—RE, RVE—T7 4 v 7 BREZH L CERREEZM L F
T X7 XAV type() % isinstance () W XA HIELR BT E T, (XL, Fv X4V I %
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HREEITA THIET2IdTEET, ) 200D, MANIC hasattr O HIES FAFP 7nrZ
IVUEMALET,

EAFP
MERAIZ L 2 X DEF L% 5 /DY % (easier to ask for forgiveness than permission, ~— 7 4 —®%EHI)
DIETT, D Python TIAL LN TWE a—7 1 Y7 RXXA)NTIE, BEFENR X —CBMUEDFE
TE2HDLREL. ZDRED TR TORGAEHINEHIRL T, COMBTFERIE I 227417
AR A M, try XB XU except XD EADLZOPRETT, ZD77=v 27k CDEIREF
BT b TWS LBYL AR A NN DTT,

expression

() MrOfELFHtiEh 2, —F & F DO (a piece of syntax) T, Wz 22, X2 WEV 71,
Al BT 7 A, HAFCEBTCHLZY, HZ2ERITRXOEROBAEATT, MOZ{OFiELE
W, Python TRREFEDOETOEMREZESN L VI DT TEDHD XA, wvhile DL 2, R LT
VWX bbhxd, AABATIEIRINXTT,

extension module
(FEREY 2—1) C % C++ THEDPNLZEY 2—L T, Python ® C API #F|fH L T Python 2 7%
a—F—a—FeehrbhLET,

f-string
fUS 'R DSEEEICAT W SES ) T 5 U Pstring” Y FRERN, ZHUE T+ —~ v MEAXXTIN T 5
I DEFEEOLMTY, PEP 498 3SR L TL X,

file object
An object exposing a file-oriented API (with methods such as read() or write()) to an underlying
resource. Depending on the way it was created, a file object can mediate access to a real on-disk file or
to another type of storage or communication device (for example standard input/output, in-memory

buffers, sockets, pipes, etc.). File objects are also called file-like objects or streams.

T77ANF TV 27 PCBERICE 3 EEDD 5 A0 NAFU—=T7A1)b. Nv 770k N1F
=774, ZLT TFRALT7AI T, A VX =724 A& io TV 2 — L TERINTVET,
T7ANTTY 27 b BEBIRENZ TR open () BXZEMS 22T,

file-like object
file object L [AFETF,

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.

T 7 ANTATLADIYA—F 4 Y TlE, TRTH 128 N FUATRRIEEICTa— FEN3 Z L RF
XN TELEDERA, 77 AN AT LDIYA—F 4 VI TINDBRIEXI N - 8EE1E. API
B UnicodeError T2 3H b 9,
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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
(774YR) A VR=PERTWVBEEY 2—1ND loader DFERZRITTH4A7Y =27 bTT,

There are two types of finder: meta path finders for use with sys.meta_path, and path entry finders
for use with sys.path_hooks.

See importsystem and importlib for much more detail.

floor division
(I D& TRE) —Fm VBB D 5T 2 BABRE, UIDIECREBE I // T3, HlRIE 11 // 4
F 211272 D ZREIEHRFMNSTFEV NS OEDRRETIZ 2.75 28 BoTE %3, (-11) // 4% -2.75
ZINEWHIC A2 GRIEFE: BADERANDADEITI) DT -3 18K 2 I REFERLTL XV, PEP
238 ZZML T L&V,

free threading A
threading model where multiple threads can run Python bytecode simultaneously within the same
interpreter. This is in contrast to the global interpreter lock which allows only one thread to execute
Python bytecode at a time. See PEP 703.

£
(B MR LENCEZ R —HOXD Z e TF, BAEIIZ 0 MU LD 5|8 2ET e PR ET, FEIR
DOETRHIZSIBEFHAT 2 Z e HK T T, R AV v E, function 2L TL 72X W,

function annotation
(BB 7 ) 7—>ay) DT X —=ZBRVED annotation TF,

B/ 7—>arid, BRI EEYE OoDIEDbRES: fIZIX. ZOBKE 2 2D int HD51E
ZHD ISR, £ int OBV EZFO LIRS TVET,

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

return a + b

B 7 /) 57— a »OXEX function DEI TSI N TVWET,

WBRED RN D % variable annotation, PEP 484, ZZML T Z& W, ¥k, 7/ 7= a vy 2fHT
BZNRRMNTT 7T 4 22 LT annotations-howto SR L TL 72X,

__future___

from __future__ import <feature> &5 future X 1. 2> 84 7 =KD Python U V —2X

156 18 A & FB5E


https://peps.python.org/pep-0238/
https://peps.python.org/pep-0238/
https://peps.python.org/pep-0703/
https://peps.python.org/pep-0484/

Python Tutorial, 'J1)—2X 3.14.0a0

TIEEY RIS EREZHH L THEDE 2 — L2 a2 M VT 5 X5 L ET, __future__ E
P a—)L T, feature D DI 3HE RFa XY MUELTVWET, ZOEI2—1%EAL Y E—IL, D
TR TS 5 2 & T, FEREDRANCEFITEM I N DR N0OHhR, WOTF 7 4L MIiRsH ($7213
Koth) #HRBZENTEET:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection
(FR=vavLryay) ThEREEDNS 2 X OBV AEY 2ERT 2 0WHTF, Python &, BIRA Y~
Mol TERSHREMIE LB T 2IERARN—YaL 7 & effio THR=—YaL 7> a Y E{TVET, HR—
YarrRiF ge BV a— o THETEET,

JIxl—4&
(¥ =3 L —2&) generator iterator 2R TRT S, BHEDOBEBITEITWE T, yield REFORTER
D%, yield ik, for L—FTHHATELD, next() B THEZ 1 OFOWMOELADTES, HD
WrEERT2DOMHINET,

HEIIY 2 A V=X ELE T2, WRCE-sTE Pz RL—FATL—F ZIETHEVH D £75,
B ENERDH S 2 TRWEE, LD DI 2R BEE AL £ 9,

generator iterator

(A b—&A T L —2R&) generator BITHERESNE AT =7 FTT,

yield D= NTJRFTEITIREE (RFTARCARLED try X722 &) Zafi L T, LHIE Rk &
NET, DxRL—FATL—& Hfchs . FHLEMNEZIGL T (@ OMEBNIETOLTR
W LWIRRED S BAR S 2 D L MR TS),

generator expression
An expression that returns an iterator. It looks like a normal expression followed by a for clause
defining a loop variable, range, and an optional if clause. The combined expression generates values

for an enclosing function:

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

generic function
(Y= v 7R Bz 2800 LA CHEL $ 2 BEHE SRS N 2 BET S, MU LIFICY D%
EEHWEPIET 4 ANy FT7ATV XLICEDRESNET,

single dispatch, functools.singledispatch() FalL —&, PEP 443 2ZL T X,

generic type A

type that can be parameterized; typically a container class such as list or dict. Used for type hints
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GIL

and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.

global interpreter lock ZBHRL T EE W,

global interpreter lock

(Fa—xn4 &7y &0y 7)) CPython 4 ¥ 27V ZHBMEALTWS, —EIZ Python @ /N4 FJ—
R 29755 ALy Rid—D272FTHE e 2 RHET 2 AT, 24Tk D (dict REDEELRIEA
MBI EL) A7V 27 PETADFEIRT 72 AR U THEEINCZ 21272 5 DT, CPython OFEHH
SYTNEHRDET AVRTVEERER Y 7T BT, vAF Ty = LT BUHIko 2
AR EBIEWIZIC, A VRTV REMBHRIZSALF ALy METE S X511k T,

7eFE Uy BED 2 WIISHBO W DD DIERE Y 2 —UiE, iy > 25t HR E O EOE WL %2 3
%L X2 GIL Z2BRT 2 L5 ICREI SN TWE T, F74. [/O Uz 32556 GIL 3EICEREh s,

As of Python 3.13, the GIL can be disabled using the --disable-gil build configuration. After
building Python with this option, code must be run with -X gil 0 or after setting the PYTHON_GIL=0
environment variable. This feature enables improved performance for multi-threaded applications and

makes it easier to use multi-core CPUs efficiently. For more details, see PEP 703.

hash-based pyc

hashable

IDLE

(YT aR—=R pyc 7 7 AN) IEMHERHIIT 272912, XT3 Y =R 7 7 4 VO BEHRFLTIE R
ANy Y afBEFEHTEZANL Fa—FDFr v a7 74V TF, pyc-invalidation 2SR L TL 72X W,

An object is hashable if it has a hash value which never changes during its lifetime (it needs a
__hash__() method), and can be compared to other objects (it needs an __eq__() method).

Hashable objects which compare equal must have the same hash value.

Ny Y aRfERF TV 2 7 PEIRHEDF —PEAEDRA U AN— LTHZ T, FEERESD T — X HEIEN
TAY Y af@Z2fEo T30 56T,

Python 4 I 2 =& 7 ARMHABAARF TS 227 ME FEAEDBNY P 2R[RETT, (VA MRHED X
972) Ta—RINIZAYTFENY Y aRAJRET T, (X TN frozenset DX 7)) 4 I a—&XT)Niza
YTFE EEBNy T ATRETHI L EDHNY Y aFRETT, I—F—ERDI FADA Y ARV AT
HBEOIBFTI =7 MEIT 7 AN P THAY T adfETT, ZR6EET (HHZRNT) HEBRRIZIES
ficdhh. »ny¥afEid id) XhEoIhET,

Python OfiAFFEEREE (Integrated DeveLopment Environment) & #5355 (Learning Environment)
T¥, idle X Python OEERZEAICFRIMIN TV EREANBEEO LT 4 R 4 V27 RBRTT,

KA 72U b (immortal)

Immortal objects are a CPython implementation detail introduced in PEP 683.
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If an object is immortal, its reference count is never modified, and therefore it is never deallocated

while the interpreter is running. For example, True and None are immortal in CPython.

immutable
(A I2—27N) EHEDEZFi0/F T2 FTT A I2—=RTNRATI =7 ME. BUE. XF
., BEROERZRTIAREDDHDET, INHDA TV 27 MIMEEZEZ ONE R A, HOEELEIE 2T
. FeBRA T2 P RERLRTNERD ERA A 32— X TNRBRI TV NI BEDNY T a2
ESREE 2 2 RN TEELRKEZR-LET, HEDOXF—2Z0HITT,

import path
path based finder % import 3 2E€Y 2 — VMB35 (£721F path entry) DY R b, import H1,
2DV R MIEH sys.path 2ORETH, 7w F—YDGEEIFE Y ¥ —2D __path__ EBHED»S
HRKET,

importing »
35%EY 2—1® Python 23— RPFIDEY 2 —LD Python a— FTHEZX 2 X 5T 20T,

importer £
Pa—VERLTR—-FRTELE TP b, finder ¥ loader DEBLBLTHHEA T =7 b,

interactive
Python has an interactive interpreter which means you can enter statements and expressions at the
interpreter prompt, immediately execute them and see their results. Just launch python with no
arguments (possibly by selecting it from your computer’s main menu). It is a very powerful way to
test out new ideas or inspect modules and packages (remember help(x)). For more on interactive
mode, see ¥EEE—F.

interpreted
Python 134 ¥ 2 7V XEADEFETH D, a4 FZFEOMMIMEL 3, (N1 ba—Fard
IHBHBIDIC, TORFNIERTT D, ) TITOA YR TYVRGFELIE, Y—Ra—FDT7 74 L%,
FIFTARERIC L T FITSIE I L Vo BMER LIC, EHEFITTEL I 2EKRLET, f V&7
V2RO EEIEE., a4 FJERDFEID I/ TNy Z7OH A 7 UIFENS DD, FarJ A
DEITIF—MUITENT T, WEEH BB TIL I W,

interpreter shutdown
Python £ Y& =7V & —3¥ % v b XV U REFFEINLIFIZ, BV 2 — 0T RTDIZ VT 4 HLRHAER
MEZZE D, TRTOMRLZY Y — R Z2BRBERNCHIT 2. Filia7 = —XICAD £3, 207 =—X
W AR=2OL 02 ZEBEFCHLES, 2RI D2V —EZEDT A b T 7 X —= weakref 2 —)1
Ny VPENHENZZEDDHDET, ¥ r v PRV Y 72— XHZETENZ a— Fid, ZOHBMKET 2
VY —2ZARTTIEREL R W (XL BH2HEF74 75V —EFEY 22— warning BHETT) ZDIchk4 7%z
IFANNT=N TR S

AVER—FVEBY Yy PR T3 ERMHIZ _ main BV a2 —ARFETIRTWERAZ Y FFDOE
I3 T L2 TF,
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iterable

iterator

An object capable of returning its members one at a time. Examples of iterables include all sequence
types (such as list, str, and tuple) and some non-sequence types like dict, file objects, and
objects of any classes you define with an __iter__() method or with a __getitem__() method that

implements sequence semantics.

Tterables can be used in a for loop and in many other places where a sequence is needed (zip(),
map(), ...). When an iterable object is passed as an argument to the built-in function iter(), it
returns an iterator for the object. This iterator is good for one pass over the set of values. When
using iterables, it is usually not necessary to call iter () or deal with iterator objects yourself. The
for statement does that automatically for you, creating a temporary unnamed variable to hold the

iterator for the duration of the loop. See also iterator, sequence, and generator.

T—RORNERHTEATI 27 TT, A7 —XD __next__() XYy FEEVRLESHT (£
T3 AABBIE next ) ITHET) &, NOHDEREZ —DOFTORLET, 7204 kse. b
IZ StopIteration BIfZ XM L £ 3, ZORKT, A 7L —XA72 =227 PEIRETED., ZHhLIER
__next__() Z{EMATD Stoplteration #IEH L ET, A 7L —XF, ZDATL—XATI =2
FEKRZRS __iter__() XV v FEEZELRIFAIERSRVDT, 4 7L =X iterable 323
2 FL ALDEGMTHHTER S, 3o&E D & LAMSIERDOREZITS X543 —FTT, (list D&
S)avTFATI s ME, BEE iter) BBICA T Y =7 M LTZD for —THNTHS 7208
W2, FBAKFEHOA T L= 2ERLET, TOEATL—XTITES LT 5L, miElOofTL—2a >
THEABADELA TV —2A TP PR HMICRT /20, ZEDaAYTFDEIICKR>TLELET,

F 7 BRI typeiter I2H D T,

CPython RZEDFM: CPython does not consistently apply the requirement that an iterator de-
fine __iter__(). And also please note that the free-threading CPython does not guarantee the

thread-safety of iterator operations.

key function

(F—BI%) B HoVIZHERHK L. V- MRIEFLBRDO 7D DEZ RSO LAJREr 7Y =
2 & (callable) T3, HlZ1E. locale.strxfrm() % F—BIEUCHZIX. v r —UKFDOY — M DIEHEIC
Dotolzy—FF—%RLET,

Python ®Z L DY — Vi F —BHEZII WY BROU S IES 7L —TbEEEL 3, nin(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE23H D £7,

F—RBREELHEINWL 22D D £9, HlZIE str.lower() XV v RERXF/PMLFZRXANL RN —
FEITOSF—BE LTS Z e SHIRE T, HBD WA lambda r: (r[0], r[2]) @ X5 7% lambda
Ao F—HBEEL Z N TEET, £/, operator.attrgetter(), operator.itemgetter(),
operator.methodcaller() ® 3 DDFXF—KI VA I 70D ET, F—BBDIED T EHNTD
ik Sorting HOW TO ZZHEL TL F X0,
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keyword argument S

lambda

LBYL

list

518 2B T ZE W,

(ZL%) JBHBDA T4 VEBT, BEPESEEIN 2IiHMiiznsg 120 X 25AFET, 74K
BE%UE FE 5% lambda [parameters]: expression TTJ,

FZ 235D (look before you leap) | OIETE, ZDaA—F 4 YT AXA VTR, FUH LSRR ZT
RN, BRANCHTTESRM (pre-condition) HIEEITWE T, FAFP 7 7R —F 2 IR T, if X»7<
X AL 2 DRI T,

<UL FALy MEEINZERE TR, LBYL 770 —F13 7 K27 #ifE e 7 R @REOBSIREL5| i
ZFTVRIHBHDET, HlZE, if key in mapping: return mappinglkey]l ¥ W5 a— Rk, HED
%, DAL vy RBERDHENS mapping 25 key ZEDR KR L ET, ZOMEIK, vy 7350
EAFP 7 70 —F %25 2 L TRIRTZ X7,

A
built-in Python sequence. Despite its name it is more akin to an array in other languages than to a

linked list since access to elements is O(1).

list comprehension

loader

(VA PAEKRRL) =7 Y AHFORTH L2 WVIE—EROERZU LT, ZOFR1H22 Y R FEIRT,
2 YR FRFETT, result = ['{:#04x}'.format(x) for x in range(256) if x % 2 == 0]
E32k. 055 255 2 TOMEME 16 KL (0x..) LAEXFIN06725 Y A M2AERL £, if Hild
F T arTY, if HinHmWEE, range(256) DL TOEEIPUH I N E T,

£
Pa—NER—FTELFTI b, load_module() EWVWIHIHZHDAY v REERL TVWARIFIUIRD ¥
HA, B—X—IE—RINC finder 2> HIRINET, #F#HllEZ PEP 302 %. abstract base class 1IZ2WTI&
importlib.abc.Loader ZZML T W,

Oy—I)ILT>aA—5F1 >4

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

On Windows, it is the ANSI code page (ex: "cp1252").
On Android and VxWorks, Python uses "utf-8" as the locale encoding.
locale.getencoding() can be used to get the locale encoding.

See also the filesystem encoding and error handler.

magic method

special method @ < 721} 7z[AF_EET T,
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mapping
(oY) EEDOF—HRKEZY K- P LTWVT, collections.abc.Mapping % collections.abc.
MutableMapping ® fRHLIEKS 7 X THREINLAY v FEFEELTWEaAYTF 47927 bTT,
il 21X, dict, collections.defaultdict, collections.OrderedDict, collections.Counter 72 ¥
Y,

meta path finder
sys.meta_path ZM L TH SN finder. meta path finder 1& path entry finder L BfRIZH D 3

H. AT T,
meta path finder 2325 % XY v FIZDWTIE importlib.abc.MetaPathFinder & L T /2
2\,

metaclass

(RETFGR) VFADYFTATT, 7 AERIT, 7 I7R%G, 7 7ADFFH L, EEZ7RADY R 2ED
FT, XAXIIRF, FNH 3 0RFIHBE LTRITWMD, 77 RAE2BEZAVET, ZLAYDET
Yz MEAEEE GRIE: XX 757 2D) 77 40 b OEEZRFEMEL TV E T, Python 2RHlZZRDIEH R
RLDRARY FAREMTELZRNTT, FEALDLI—F—IZHW-> T, XX FRIELBEDRNHDT
T, LHL, ~HOBEHTIE. ARXZFAFMNTILE Y b RFERRELET, 22 2I3EEY 7122
ORZER-T2D, ALy Fe—7WEBMLZD, A7 =27 FOEREBIF LD, V7V EE
3y ZLOBHETHHAINE T,

FEANE metaclasses 2SR L TL 72 & W0,

XYy R
(XY v R) ZIARKROPTERSINZBH, TDIITADA VAR ADEEL LTS X NGA.
XV REA VARV RAA TV 27 PEE— I L LTRUIMD £3 (ZOFE—5IBILEHR self IE
NET), B & RA SN BMLTLZE W,

method resolution order
Method Resolution Order is the order in which base classes are searched for a member during lookup.

See python_ 2.3 mro for details of the algorithm used by the Python interpreter since the 2.3 release.

module
(E¥ 2—)V) Python a— FOMBMEN L L TR B AT7Y =27 FTT, EY 2 —WIMEED Python
F T2 VEEOARIERMERD T, BY 2 —IUiE importing DLIRIZ X - T Python IZHAAFEN
£,

NVTr—2 BRI TLIEE W,

module spec £
Ya—nEu—RFT5301bns A R— FEEDERE GOAATZEM TS, importlib.machinery.
ModuleSpec DA Y A XV AT,

MRO
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method resolution order ZZHL T Z&E W,

mutable
(32—FRTN) 32a—RTANBRATIx7 ME, id) 2EZ B R fEREETEE S, 1Sa2a—4%7
L) BB TLIZE W,

named tuple 7

ZRIFZEZ TV 205 HEER, ZF LR HELTWT, 4 U Fy Z XM BRI LEEZfioTD7
TERABTEZEEDHR Y S AIGHEIRTVET, Z0OHP Y 5 AMMOKE > TWwWa 2 dd
DET,

time.localtime() ® os.stat() DR HEEZET WL O DHAAABIIAHIT &R T TS, oAl
¥ sys.float_info TF:

>>> 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

Some named tuples are built-in types (such as the above examples). Alternatively, a named tuple
can be created from a regular class definition that inherits from tuple and that defines named fields.
Such a class can be written by hand, or it can be created by inheriting typing.NamedTuple, or with
the factory function collections.namedtuple(). The latter techniques also add some extra methods

that may not be found in hand-written or built-in named tuples.

namespace

(TZ2EM) ZRPBMEN 25 TT, ARMEMEHEL LTEESIAE T, AHTEMEIICEA 7Y =
ZED (XYY FD) ANFIRIR-o7d DT TR, RFANRD O, RENRS D, 2L THAAAL
DHDOHD FT, HATEMIIHATOEREEHSC I LIRE>TEY 2 — VR K- T 5, HIZIEH
# builtins.open & os.open() BHHIZEMTXAHEINTVWE T, £/l EDEY 2 — DB ZEE
LTWBH0HRT 2 28Ik o THARTZEBIE TG e RFEZ SR L £ 9, #2113, random.seed() %
itertools.islice() &&FEL ., ZRZFNEY 2 —/l random X itertools THERIEINTWVWS Z HHH
LT,

namespace package
(BHIZER Sy =) T v r—YDary7Fre LToOAREEENS PEP 420 TERI N/ package
TF, HETZEMEAY F =3 WEBARREAZ R 220V 2 TE, __init__.py 7 7 A VERR WD,
reqular package ¥ 1XRZ D FI,

module ZBHRRLTLZE W,

nested scope

(AR PENTRa—-T)IMITERS N TV L ER-EZZ T 2KEET T, BRI &2 BRI OB D
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FTERIN TV G, NOBESMIlOBEEFH o ZH xS TEE T, r A IR a-TiET
7V M TREBOSREIDNTE, ZHRORARETELRVDOTEREL T EIV, v —A AT, &b
WHID 2 a2 — 7 TEREHRAEE LE T, RIS, 78— UEREHES & 7a—  OLERTZER OEZ Fis
E£XLF9, nonlocal THMIIOZERICEZIADE T,

new-style class
Old name for the flavor of classes now used for all class objects. In earlier Python versions, only
new-style classes could use Python’s newer, versatile features like __slots__, descriptors, properties,

__getattribute__(), class methods, and static methods.

object
(A7T 7 b)) KE (BHESRMHE) e EREINTRIBV (XYY R) 23202 TOT7—%, LLIE 2T
DFRAZAILG SR DREMDILES 2 2D L,

optimized scope A
scope where target local variable names are reliably known to the compiler when the code is compiled,
allowing optimization of read and write access to these names. The local namespaces for functions,
generators, coroutines, comprehensions, and generator expressions are optimized in this fashion.
Note: most interpreter optimizations are applied to all scopes, only those relying on a known set of
local and nonlocal variable names are restricted to optimized scopes.

package
(R T =) B TEY 2 - APHRHICTF IRy =280 DK D module DZ T, B
1ZiE, Sy =% __path__ BME%Z D Python £ 72 =2 T,
reqular package ¥ namespace package SR LUTL & W,

parameter

(518 AR OFART B (P AV Y F ) DERICBWTHEBDRT 2 Z3|8 2HEL 3, KRG
WX 5 DD £

o UBFEEF—T—F: U THIWIE F—T—F3 M e LTET N TEI5EHEL T,
ZAUI ZIELLRD foo R bar DX S51Z, 77 40 M DREIFOBEETT:

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

o NEBEHEM: MEBICX-TOAGALNZGFIBMEEELET, MESHOFIEIX BMEERDTIHD Y X
FOHFTENLDERAIL / 2EDDLIETERTEE T, HIZIETEED posonlyl ¥ posonly2 17
BHASEUCRD 25

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

o F—U—FREAH: F—U—-—FRZIoTOAEILNZFHERRELET, F—V—FHEADSIBEERE
TE235AME. FIZIELITO kw_onlyl = kw_only2 D X 512, BABERDEEIEY A McED=A]
EREMESIBEIIED « DB TT:
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[def func(arg, *, kw_onlyl, kw_only2): ...

o AIERME: (MR IE TR 5N TREOMES B ) EEOEMOMES I BHE X 5
NBZZeEH/ELET, ZOXSREFIEZ. BURD args @ & 5 IRGIEE DRI * #2132 T
ERTEZT:

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

o AIERF—T—F: (fhOIRBIEBTHICZI SNLEREDOF— T — FEBITZ T) RO D *—
T—FEIEBPEZ 6N ZRIEELET. 20 K3 RKEIEE. EOBID kwargs D & 5125 18%
DR *%x ZDIF5 L TERTEET,

REBIBUE A 7> a vy e MEDSIEDOELLBIEETE, 7> a D58 T 7+ MEDIEETE
9,

RE1%0 . FAQ @ FEFIE L RFIEDEWZIMTTH? . inspect.Parameter 7 7 X, function 2 ¥ 2
. PEP 362 22 L T EEWw,

path entry
path based finder 73 import § 2 €Y 2 —LE2ET import path £ED 1 DDGFITT,

path entry finder
sys.path_hooks IZ#® % callable (D% D path entry hook) 23R L7z finder T3 o 52 S8z path entry
WKHBEY 2a—NE/ O 27 EEM>TVET,

NRALY M) =T 74 Y EPEET 2 XY v FIZOWTIX importlib.abc.PathEntryFinder %S L
TLREEW,

path entry hook A
callable on the sys.path_hooks list which returns a path entry finder if it knows how to find modules

on a specific path entry.

path based finder =
7 4V b D meta path finder ® 121, Y 2—LD import path ZHRRLE T,

path-like object
(path-like A 7Y =27 b)) 77 A VT AT L8R %EKLE T, path-like 72 =2 ME, (X% ET str
F T2 b bytes A7V =7 b, F£71F os.PathLike B b ZHEL ATV b
T3, os.PathLike 7B Fa N ZHR—-FLTWVWEA 7T =7 Mid os.fspath() ZMUHT Z & T str
F7213 bytes D7 7 A NI AT LSRICEHTEE T, os.fsdecode() & os.fsencode() IFZNZh
str 2V bytes IR DZ2DERIET 2012 £5, PEP 519 TEAXhE L,

PEP
Python Enhancement Proposal, PEP 1. Python 2 I 2 =7 4 I L TIHEHRZRMET 2. D0k
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Python OHHEAER Z DEELIREIC OV TR T 2RI XEH TS, PEP & HAEIZ O W T DRl Hdh
ARk L 1R R 5 o HEEE Dl (BilGR) 2122 2 RETT,

PEP &, FEREDRRBICH D5, 22 =7 1 IC L 2MEREOEME Python 1272 XN 2 KA DL
Fo7d0m LAOEKEL 722 2t 2BRLTWES, PEP 0FZITIZT I 2 =7 4 NOBEVRETT
S5, RMERZNENLTZ2ZDEBIHD X7,

PEP 1 22 LT ZE W,

portion
PEP 420 TEFZINLTW 5, namespace package BT 5. HED 7 7 £ LD (zip 7 7 A MK S 1
TWVWAHEDHZ) 1 2DT 4 L7 VIS D,

fI&3 % (positional argument) =

I8 ZZML T ZEW,

provisional API

(EE API) BHES 4 775 ) D)7 HARMERAL D & FHERNICERIN SN2 DTT, ZDE I A X —
72— ANORELREERZ, WETH2 L EINTWLHIIGFENATOEEADL, a7HFEEICL > THE
LARINNUE, BAIEETLREE (L VX2 -7 2 —XDHIRETEEND) DITONIET, ZOLH#K
ZHEEFILRAIITONLESDTED D FHA - THUT API ZHAATENTIZRE L S TVRERER
MEBBE L ZIZOATONET,

BE APLIZOWTH, BTAMEDBZWEHIR THRETFER) LARINTWET, BERMHAL5E
THRITHIRBRRREZR ST RETT,

Zo7atRcEh, EES A TS VEBMErREZTVA V7 —ICEVHEBCAD NS Z L, KX
PRI CELERITONE T, F#lllE PEP 411 22 L TL XV,

provisional package

provisional API ZZRLTLZE W,

Python 3000

Pythonic

Python 3.x VU =X 4 D=y 7 3—LTTF, (Python 3 2B WVIFRDFER - EHIELNFET
F. ) "Py3k” LAENB L B ET,

1t

SHRTRMNEEZ T TEINza— FTIER L, Python OFHC—NR A 74 A DI T2E X 5%

a— KA, BlzZiE, Python O—f&7A 7 4 F LT for XEfFoTAT I TNDIRTOERICE -

TA—7LET, HDZ L DFEIEZDMLHHAZRZ VDT, Python IZEATHARWAXH D ICEED
A R=FId LAEEA:

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

ZAUTH L. Ehwiz Pythonic 72 A iE:
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for piece in food:

print(piece)

qualified name
(Bffith) €Y 2 —1 DB —rULRA—=T 0o, ZOEI 2L TERINLT TR BB XYV v I
D, "R BRT Fy MR TT, PEP 3155 TERINTVET, by TLNLOEHPI 7R T
. BHiIEA T =27 POEETERUCTT:

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

pass

>>> C.__qualname__

o
>>> C.D.__qualname__
'C.D!'

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

BV 2 —AADOBRTHDLNS &, REEMB (fully qualified name) X T XTORRY =%k BT 2K
DKy +EREL, HlZIF email .mime.text ZEMKL F 3

>>> import email.mime.text
>>> email .mime.text. _name _

'email.mime.text'

reference count
BRIV HBATI 7 PN TEIBROB, 2RIV I 0 RoE Z2DFTI 27 b
WHEEINE T, kit THH, ZEHITV Y PR LUTEEINRWDICEH D Y THMBREI L 7
Pz rbHHET, BEI YV MIEFEIE Python ®a— F EIQEENFEEAN, CPython FEEDEE
RERTT, Turoy~v—F TEOA T 27 bOSBBAIY Y FEHS 72D sys.getrefcount () B4
B3 2 e HRE S,

regular package =
7%, __init__.py 77 ANAVEZELT 4 L7 MV & LTD packages

namespace package FZBLTL EE W,

REPL
"read - eval — print loop” DFHFFET, :term:*Xf5EE <interactive>‘ A VX —=TVX—> =z D
lIEZ

__slots___ z
FANTDEEFT, A VAR RABHOHEBZH 5P LDERLTEE, A VARV RAEFERP RIS
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Ty XEVEEHWLEST, T I EbNE T 7=y 7 TITH, ELLIFESKBZAPLEIY v F—72DT,
Ml — A, BIZIEA B UDFIERIE L 27 V5 —>a Y TA VARV ADRKERZEET S, Wolz
EERRE, HDHODRVDBIRZ T,

sequence
An iterable which supports efficient element access using integer indices via the __getitem__ () special
method and defines a __len__() method that returns the length of the sequence. Some built-in
sequence types are list, str, tuple, and bytes. Note that dict also supports __getitem__() and
__len__Q), but is considered a mapping rather than a sequence because the lookups use arbitrary

immutable keys rather than integers.

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

__reversed__(). Types that implement this expanded interface can be registered explicitly using
register (). For more documentation on sequence methods generally, see Common Sequence Opera-

tions.

set comprehension
(REWTED) iterable NORTH 2 WE—HROERZ UL T, ZOMRP SR IEERRT a0
M EXJTTF, results = {c for ¢ in 'abracadabra' if c not in 'abc'} ¥ ¥ 3 ¢, {'r',
'd'} 20O FEFNDFFEEAEM L ¥ T, comprehensions S L TL 72X W0,

single dispatch
generic function D—FETEREIZ—DOO5[BOBRIC L DFRENE T,

slice
(RTGAR) =T O—T VR D—WEBRLATI 2 by AT74 &, BRFERE (1 THZONERD
Bomicanrz2EL e TEbhET, filZIX variable_name[1:3:5] T3, AN ((FF) id5&
slice 77 Y7 FENETHAL TVET,

soft deprecated A

soft deprecation can be used when using an API which should no longer be used to write new code,
but it remains safe to continue using it in existing code. The API remains documented and tested,

but will not be developed further (no enhancement).

The main difference between a ”soft” and a (regular) "hard” deprecation is that the soft deprecation

does not imply scheduling the removal of the deprecated API.
Another difference is that a soft deprecation does not issue a warning.
See PEP 387: Soft Deprecation.

special method
Rk X Y v ¥) & 28NREDHRIE. BIZIXINEZ 572912 Python 2 HIFERICIFHIENE XY v R,
COFEHDRAY v Pl XYy FRAORFILRBEICT VX —RA37 2 DOBDVTWVET, KXY v FIZ
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DWW TIX specialnames THEH I N TVET,

statement

(X) XEAA—b (32— FD” 7ry 27) KRARKREZETT, X R hF—T7— FhollEhs b0
DL LHTE, HBFICIE if. while. for 2D bH F3F,

static type checker

An external tool that reads Python code and analyzes it, looking for issues such as incorrect types.

See also type hints and the typing module.

strong reference In

Python’s C API, a strong reference is a reference to an object which is owned by the code holding the
reference. The strong reference is taken by calling Py_INCREF() when the reference is created and

released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the strong

reference, to avoid leaking one reference.

See also borrowed reference.

text encoding

text file

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”.

(TEFRAVNZ740N) str AT 27 b EFHAFEEZTED file object TFo LIELIE, 7FA M7 7400
FEBICAL MEFOT =X A M) =LA77 AL, TFRAMIVO—T0 2J ZAPBITVET,
TERXMT7 7 A ADHZ, sys.stdin, sys.stdout, io.Stringl0 £ YA XV ARKEETFAME—FK
('r' or 'w') THWEZ 7 4L TF,

bytes-like 7T T b BHAEETEDZ 77 AN T2 7 MZOWTE, NTFUT71)L 5L
TLZE W,

triple-quoted string

(ZE +— M CFH) 3 D0MEE LY + — FRE (7) p7EZ bR T 4 — () THEEAEFI, BHO
(—) 7 4 — P XFFNCHATEIT X 3 CFINTENED D FRAD, BorOBETHHTT, 105
2 ODMFE LTS+ — MIEERIR S — FEUCEL S ATEET L, (TS (\) 2 Eb% < T
BUTICE D35 2 LA TEBDT. FFaXyy— a v 0ibile s B BRC T,
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type
(F!) Python #7227 bORIEA T2 7 b BED LI RO ERDET, HHWELF TV 7 M
HrfioTnWES, 779227 bOMIX __class__ BHET7 7 AL7%D, type(obj) THUR LD H
KET,

type alias
(x4 )7 R) WOPILT, HEMIITFICRA LTERL £,

M4y 7R3 Ber b 2HMLT 2DICHHTTY, HlZIE:

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

ZHIERDES I VAT TEET:

Color = tuple[int, int, int]

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

HEEEDFIHD D % typing ¥ PEP 484 2SR L TL 72X\,

type hint
(Bler b)) 28 77 REME. BB T A —2RLB D EOIIGFE N ZIEE T S annotation TF,

Type hints are optional and are not enforced by Python but they are useful to static type checkers.

They can also aid IDEs with code completion and refactoring.

ra—rVER. 75 A% BT, -V EE TRV DDAk ¥ M typing.get_type_hints()
THUSTZ %7,

HEAEDHIA D 3 typing £ PEP 484 2BIL T &L,

universal newlines a
FRAPRAMY = LDEFGED—DT, LTFOITARTEITREFH L £9: Unix DITRHE '\n'. Windows
DRUE "\r\n', #\» Macintosh DHE '\r'c MAEICOWTEFLZ, PEP 278 ¥ PEP 3116, &
51T bytes.splitlines() BZMML T ZE W,

variable annotation

(BT /) T7—>ay) B-D 2037 7 ZABMED annotation .

ZRDH DN 7 ABIEICHERZN 728 23, AABTRERETT:

class C:

field: 'annotation'

170 18 A & FB5E


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0278/
https://peps.python.org/pep-3116/

Python Tutorial, 'J1)—2X 3.14.0a0

ER7 /77— a id@FEIEBEEYF oo ET: fliX. ZOZEFE int OEEZIS Z 2 H
T3

[cou.nt: int = 0

7 ) T— a YOI DWW T annassign SiCHH L TWE T,

BRREDFIADI®D 2 function annotation, PEP 484 | PEP 526 2SR L T 723V, ¥/, 7/ 77— =3
VEMATERRA NS T 77 4 A LT annotations-howto S L TLZ&E W,

virtual environment
(IRAEERSR) thafANICYI D BES N RITRE T, 24U & D Python 22— &7V r—>a ViFR LY
25 5 ETENTWBMOD Python 7 7V 7 —3 a YOEEITHT 5 Z 27 < Python Xy 75— DA
VAN EHEHEIT) I ENTEELT,

venv ZZHAL TLZ& W,
virtual machine

(R~ V) BRIV 7 b 2 7K D EREINZa Y ¥ a—&, Python D~ VIE, N4 ba—Fk
ayAA IR LI N RO—F 2FEITLET,

Zen of Python
(Python ®1& D) Python ZIELFA T 2 L TOEZ 725, Python OFFRA L TEH 2V A ML
HDTY, XWMah7 1> 7 M T Yimport this” ¥ 2L ZDVRAMEFHDET,
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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

e Docutils 7B =2 b reStructuredText ¥ Docutils vV —1+t v b Z2/ERL F L7,

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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C.1 Python DFESE
Python & 1990 FFR DD, F 5 ¥ XiZH 5 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/

ZM) T Guido van Rossum 12 &> T ABC L MHIN 2 SFEO®RMSEL L TEARINE L, Z0HRELD
A% 7D Python IZEHBAL TWE T2, Guido X5 HTH Python BEE DI > TVET,

1995 4, Guido 3 KEY 7 =Y =7 ML R b »iZH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ ZH) T Python ORFEICHEDL D, W D2PDNN=Y a2V V- LE L7,

2000 £ 3 H. Guido ¥ Python ® 2 7B F — 413 BeOpen.com (2 D . BeOpen PythonLabs 5 — 4 ##EA L
¥ L7z, [A4E 10 A, PythonLabs 9 — 4% Digital Creations (Bif£®D Zope Corporation, https://www.zope.org/
ZH) 1D £ L7z, £ LT 2001 £, Python (ZBEF 2 MM EZRE T % 7= D DIEE A Python Software
Foundation (PSF. https://www.python.org/psf/ Z8) #iLb LIFE L7, ZDr F Zope Corporation i
PSF oBRBICRD $ L7

Python DV VY —REIR2TAH =TV Y =R (=72 YV —RDEFEKIZ https://opensource.org/ #BIRLTLIZE
W) TF, BHRIICAT, T —#FERIZEA YD Python VY —X1% GPL BUCKR>TWET; £V IV —X
KOWTE FRICEEDTHD £5,
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Dy—2 ~R-=2 FEEF 1R GPL Ei#
09.0-1.2 n/a 1991-1995 CWI yes
1.3-152 1.2 1995-1999 CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.14+2.0.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DI 2.1.1 2001-Bift PSF yes

AR

FGPL Hify W5 REX, Python 28 GPL TEAMAZXNTWVWSE WS EKTIEH D £¥ A, Python D7 A
Y REFLT, GPL bV, FELIANA-Y a v 2T 3BICEELF - T VY =R LARLSTHDREY
FHA, GPL B O 74 Y ZADFTIX, GPL TV V) —XRZhTVWAMDY 7 b v =7 2 Python Z#AHE
bELNETH, ZhLHNDIA LV ATEZSTEDHD £HA,

Guido RO T, TNHDV V—RAZARICL T K E 0B DRI VT 4 TDABRIATEHL £5,

C.2 Terms and conditions for accessing or otherwise using Python

Python software and documentation are licensed under the PSF' License Agreement.

Starting with Python 3.8.6, examples, recipes, and other code in the documentation are dual licensed under

the PSF License Agreement and the Zero-Clause BSD license.

Some software incorporated into Python is under different licenses. The licenses are listed with code falling
under that license. See Licenses and Acknowledgements for Incorporated Software for an incomplete list of

these licenses.
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.14.0a0

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

3.14.0a0 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.14.0a0 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 3.14.0a0 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.14.0a0 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.14.0a0.

4. PSF is making Python 3.14.0a0 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.14.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.14.0a0
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.14.0a0, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any

third party.

C.2. Terms and conditions for accessing or otherwise using Python
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8. By copying, installing or otherwise using Python 3.14.0a0, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary

form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.
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C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to

include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisioms.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
(KDR=12HE <)
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FDR—TH & DFEE)
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 3.14.0a0 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,
(KDR=D128i)
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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 C extension underlying the random module includes code based on a download from http:
//www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim

comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

(KDR=D12HiL)
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A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 Y7wvhk

The socket module uses the functions, getaddrinfo(), and getnameinfo(), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.3 Asynchronous socket services

The test.support.asynchat and test.support.asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
(RDR=212Hi <)
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WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.

Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu codec contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
(RDR=212Hi L)
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Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
(RDR=D12Hi L)
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ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOQUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test.test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select Y 2 — L kqueue £ ¥ R —7 2 — ROV TDRDEHEEATVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright

(RDR=212Hi L)
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notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash.c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. It contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.11 strtod & dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to and

from strings, is derived from the file of the same name by David M. Gay, currently available from https:

//web.archive.org/web/20220517033456 /http:/ /www.netlib.org/fp/dtoa.c. The original file, as retrieved on

March 16, 2009, contains the following copyright and licensing notice:

/KoK ok ok ok ok ok koK ok ok ok ok o ok Kok ok ok ok ok o ok koK ok ok ok ok o ok sk ok ok ok ok ok ok kK ok ok ok ok ok ok koK ok ok ok ok kK K

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting

documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

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

C.3.12 OpenSSL

The modules hashlib, posix and ssl use the OpenSSL library for added performance if made available by

the operating system. Additionally, the Windows and macOS installers for Python may include a copy of

the OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and

later releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,

and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
(KDR=D12HiL)
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the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (507%) or more of the

outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity

exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modificationms,
including but not limited to software source code, documentation

source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,

and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,

the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but

excluding communication that is conspicuously marked or otherwise

(KDR=D12Hi)
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designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and

subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You

meet the following conditions:

(a) You must give any other recipients of the Work or

Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of

the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its

(KDR=D12Hi)
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distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least ome
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed

as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modificatiomns, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditioms.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed

with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the

origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,

(KDR=D12Hi)
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whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor

has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason

of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
(KD<R=2128i<)
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ctypes module is built using an included copy of the libffi sources

unless the build is configured --with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
“"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ~“AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
(KDR=D12HiL)
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Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be

appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the tracemalloc TEHL TW2E Ny ¥ 25— 7L DFEEIF,

cfuhash 7oy 27 FOHDICHIETF T

Copyright (c) 2005 Don Owens
A1l rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

with the distribution.
* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

(RD<— k<)
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec

library unless the build is configured —-with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the
W3C website at https://www.w3.org/TR/xml-cl4n2-testcases/ and is distributed under the 3-clause BSD

license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc

MIT License:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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 conditionms:
(KDR=D12Hi<)
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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,
0UT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

C.3.20 asyncio

Parts of the asyncio module are incorporated from uvloop 0.16, which is distributed under the MIT license:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.21 Global Unbounded Sequences (GUS)

The file Python/gsbr. c is adapted from FreeBSD’s ”"Global Unbounded Sequences” safe memory reclamation

scheme in subr smr.c. The file is distributed under the 2-Clause BSD License:

Copyright (c) 2019,2020 Jeffrey Roberson <jeffQ@FreeBSD.org>

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 unmodified, 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 ~“AS IS'' AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR 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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# (hash)
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E#IFEUH Lodo, 38
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__all__, 66
__future
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module &3, 60
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object, 74
XYy R, 162
magic, 161
object, 101
1, 168
Os7—)lx>a—-71>7, 161
AIBSI¥K (positional argument), 166
L5273

__, 156
167

XY w R, 168
RIEEH
PATH, 60, 146

PYTHON_BASIC_REPL, 145
PYTHON_GIL, 158
PYTHONPATH, 60, 62
PYTHONSTARTUP, 146
#HHIAH B
help, 113
open, 74
B, 156
annotations, 40
#S1t

name, 107

A

abstract base class, 149

annotation, 149
annotations

B, 40
asynchronous context manager, 150
asynchronous generator, 150
asynchronous generator iterator, 150
asynchronous iterable, 151
asynchronous iterator, 151
awaitable, 151

B

BDFL, 151
binary file, 151
borrowed reference, 151
builtins

module, 63
bytecode, 152
bytes-like object, 151

C

callable, 152
callback, 152
C-contiguous, 153
class variable, 152
coding

style, 40
complex number, 152
context manager, 153
context variable, 153
contiguous, 153
coroutine function, 153
CPython, 153

D

decorator, 153

descriptor, 154

dictionary, 154

dictionary comprehension, 154
dictionary view, 154
docstring, 154

docstrings, 29, 39
documentation strings, 29, 39
duck-typing, 154

E

EAFP, 155

EL]

expression, 155
extension module, 155

F

f-string, 155

file object, 155

file-like object, 155
filesystem encoding and error

handler, 155
finder, 156
floor division, 156

for

statement, 22
Fortran contiguous, 153
free threading, 156
function annotation, 156

G

garbage collection, 157
generator expression, 157
generator iterator, 157
generic function, 157
generic type, 157

GIL, 158

global interpreter lock, 158

H

hash-based pyc, 158
hashable, 158
help

HHAHEE, 113

IDLE, 158

immutable, 159

import path, 159
importer, 159

importing, 159
interactive, 159
interpreted, 159
interpreter shutdown, 159
iterable, 160

iterator, 160

J

json
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module, 77

K

key function, 160
keyword argument, 161

L

lambda, 161

LBYL, 161

list, 161

list comprehension, 161
loader, 161

M
magic

XYy R, 161
magic method, 161
mapping, 162
meta path finder, 162
metaclass, 162
method resolution order, 162
module, 162

builtins, 63

jsom, 77

sys, 62

B3 N, 60
module spec, 162
MRO, 162
mutable, 163

N

name
#=1k, 107

named tuple, 163

namespace, 163

namespace package, 163

nested scope, 163

new-style class, 164

O
object, 164
71, 74
XYy, 101
open
fHAAHEE, 74
optimized scope, 164

P

package, 164

parameter, 164
PATH, 60, 146
path based finder, 165
path entry, 165
path entry finder, 165
path entry hook, 165
path-like object, 165
PEP, 165
portion, 166
provisional API, 166
provisional package, 166
Python 3000, 166
Python Enhancement Proposals

PEP 1, 166

PEP 8, 40

PEP 238, 156

PEP 278, 170

PEP 302, 161

PEP 343, 153

PEP 362, 150, 165

PEP 411, 166

PEP 420, 163, 166

PEP 443, 157

PEP 483, 158

PEP 484, 40, 149, 156, 158, 170, 171

PEP 492, 150, 151, 153

PEP 498, 155

PEP 519, 165

PEP 525, 151

PEP 526, 149, 171

PEP 585, 158

PEP 636, 29

PEP 683, 158

PEP 703, 156, 158

PEP 3107, 40

PEP 3116, 170

PEP 3147, 62

PEP 3155, 167
PYTHON_BASIC_REPL, 145
PYTHON_GIL, 158
Pythonic, 166
PYTHONPATH, 60, 62
PYTHONSTARTUP, 146

Q

qualified name, 167

R

reference count, 167
regular package, 167
REPL, 167

RFC
RFC 2822, 119

S

sequence, 168
set comprehension, 168
single dispatch, 168
sitecustomize, 147
slice, 168
soft deprecated, 168
special method, 168
statement, 169

for, 22
static type checker, 169
strings, documentation, 29, 39
strong reference, 169
style

coding, 40
sys

module, 62

T

text encoding, 169

text file, 169
triple-quoted string, 169
type, 170

type alias, 170

type hint, 170

U

universal newlines, 170
usercustomize, 147

Vv

variable annotation, 170
virtual environment, 171
virtual machine, 171

B, 151
518 (argument), 150

W

1’3
/N, module, 60
KA T LU b (immortal), 158

Z

Zen of Python, 171
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