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Python 1358/ C. PR TWVWIRT I I VI EFETT, MBNREL LT —2MiEr, >V 7V THRBY
BATI =z MEM TR TS I v IR HA TWE T, Python &, JEMS L7z - BV 7 — 2T
FAVER=TVRTHE2ILREPL, A7 VT T4 VIRERT 7V 7 —2 a VHF (Rapid Application
Development: RAD) IZHRNZ 7075 IV VS RoTWVWET,

Python Web # 4 b (https://www.python.org) i&. Python £ ¥ X =7V X e fEHES L 75V DY —Ra—
Fe, FET 79 b 74— T8V RANVELDNAF VT 7 AV HERTRMLTWET, £,
Python v = 7% 4 MZE, ROV —F =T 4 ET 2Bl I4, V—Il, FFaXYIRELHE
MLTVET,

Python 4 ¥ & 7V Zi&, ffific C/C++ SR TEEINLBEHCT — 482 HAAA, IHETEET,
Fh. 77V =2 aDARRIA X &TH, RREBE LTHHELTVWET,

ZOF 2— VU T7ME Python SFEDQEANZME L HaEZ. BRI S TN L ET, b 7ZFTidR<,
Python A4 ¥ X — 7V XA TEBICH >IN EFETT 2 L HENEE D T2, > Iz 2z Lt
EFTODT, ZEHEZITHRVTL x5,

L TP 2 7 b REY 2 — L DFMIE library-index 22 LT3V, £/, ERLRSELR
3. reference-index IZHH 3, C FiB C++ SHETHIREY 2 — 12 FH RS, extending-index %
c-api-index ZZfH L TL 7Z &\, Python OfEFHEd I TWET,

ZDF 2— 1+ Y 7&K, Python EZMRE Lz, CHENRBEHETIEIDD EA. Kb sEEEC
[RoTd, 2ETEMALTOVERA, 20RbDH, ZDF 22— VY 7Tl Python ®d - & R
BREZ DI LT, ZOZHEOREHRP, AXALEZE LN LS5 CLTVET, ZOFa—+U7T
NEFGAEZ D, Python DET 2 — AR T 0TI LEHAEETEL LK TVETL x5, %7
library-index DX F X £ Python 74 77 VET a—%, HLLAARNONE XS5 R TVWBIETTY,

FAEE KB HZELTBLEERWTL & D,



https://www.python.org




ONE

YE3IEEHES

AV 2—REHoTVWAVWALRIEEZLTWVWS e, HELLIZWEENIETLBETL xS, R &<
TADTHFAL T 7 A VTHRB-BIEIREZITVIW, REDBEHE7 7 A VERABASZR D P2TT 7400
BB LU TEELED, RETT, biobt LAEHADT —&ZR—X%, [WrHEHO GUI 77V 75— a
V. Y UTINBT =LA ERED 0D D LILER A

BT BTy 7 FHFEFHL LT, C/C++/Java 74 77 VMO BEDH 2. WEOHE/a >
NANWST AN [FAVRANDYEA IV EBTELLELETWE2S LNERA, LELIA 77V DRDDT
AP Z2ELZLRIAZTH LTSI LOMERA, $E HREZBZFO7 IV r—2aryzHE0Tns
B, ZODIH LVWEE —RNOKFFEELZ LK BRVWTL x5,

Python 32 AL D12T=DIzDDEFETT,

Z oWV o X, Unix =2 VA7 U 7+ Windows Ny F 7 7 AL TEL L DTEET, L2L, =
NRAZ )T MET 7 ANVRERT XA P 7= ZOBRFITEACTWETH, GUL 7 TV r—va rr—2a
WKW TWVWERA, C/C++/Java BT I 6 %2FEL D TEETH, RAORLFZXLZITH2RDOD
R o TLEWVWE T, Python 13d o L fliBLICFIH T, Windows, macOS. %L T Unix AL —
TAYITIATLATHEL, HR-OEFEZTIERATIIPIFICRETL x5,

Python FXfiBLICHIHATE ZIH, AYDO T 0S5 I LV FEETHD, Y2 VATV TN FI7 740 &
DHEZLDOEMELDHD, RERTB TS LOMRBICHHELTVWET, =/ TlE Python & C kb7 XA
DIT—F x=v 7 2FTRIAToTE D, FRAIEREYRHE L Y Oz AA TR BRkEE
(very-high-level language) T3, Python I& Awk S Perl ¥ X D dPAHNZ T — 2B ZHZTBDH. &b
Z OHEBTHATEE T, 4. Python 3NS5 DFFELHARTEH, PRCEBFETLCHWVICIIHHETT,

Python T, 07 J L%EY 2 —MIZHE LT, D Python v 75 A CHAMATE %£3, Python I
KBS 2 — BB L TWT, 7ur 023 LTOREYL LT, »5W0W& Python 7u 25 3
YU RERTDDY TN LTHHTEE S, FEEY 21121 7740 1/0, YRATLa—)L, Y
Ty bW ozHEER, Tk DEIBT T T4 INI—HF A VR =T 2—RAV—=)LFy b EFHEI DD~
R—T7 24 ZAREHRIAL TV T,

Python 134 ¥ X 7V XRFEETT, VARV VI OREDRRNDT, FulJrz2[ARETIBIChriRD
DR ZFHHITEE T, 4 Y X TV XIMNFEINCDEZ 2 DT, SEEORRA BIEREICOWTEB L TARLD,
EXB TR 02FE VLD RbAaT7y Tl I LM TIEC. BBETA M LD VWS
ZeMEICTEE T, EAREREICDRD 5,

Python Tl&., & THav 7 FTHARTVWI BT 7 L E2FEITE T, Python TELNZ T 17T ZIIKIK,



Python Tutorial, J1)J—X 3.10.13

FUHAED C 558, C++ S Java DB 7 L4 KD 132 0ICEL D F3, TARKIEBUTO XS 2w
KOPOHEELH D £5:

o HLARNDTF—RINZ X 5T, BEELBIEE —DDFEITXTRIHTEZ T,
o EITXDIN—Tt%E, N —TORBRK T OFEINTIE R A YTV FTITAE T,
o ZHPIIBOESHARETT,

Python 121X #55RM 23H D E5: C BTl I 4 2FE L AEEZH > TV 6, BHEITH 2R AIAA
B EY 2 —%, il Y& T ZITEMTEES, UKo T, WHERARR O 2 0% &
B LIzD, RUYEFFEDT 774 7 RFA 77V RED, N FUVERTLLFIRALRVWI A TI V%
Python IV 27 L7=DTE¥EF, Z2OXKUCKEIUL, Python 1 ¥ X TV X% C TEINLZT TV r—>a v
WKV Y7 LT, 77V =2 a iy IR EEPm T Eme LTHHX XY,

LZAT. ZOF:EE BBC 0¥ a—%HM., 7" EVT 4 %4 Y YOZERRIY —H A (Monty Python’s Flying
Circus)” 2265 72d DT, EHFH L ZBEGRD D A, TORFa XY PTIE EVT 4284 YV Y OFEIN
DBEOPFHFAI SN TV EREIT TR, LAHERIATHE T !

XT, HEAWRDS Python iV 27727 LT, 3535 o #FHLLKARTAZL BoEITT, Turo32
VIOEEREBTARROAEIMF o TABZ I TINE, ZOFa— b 7ATRABRIADGALNE R
Python £ Y27V X THLTAZZEZBITTHLET,

ROBETE, FTA VXY XOMNAEHALET. ThUTbo D & o WAL S LLEEAD, HICHI
TLPEEH L TAHZ ETAAREZETT,

Fa—hUTADERD DHERIITIE. Python 7125 AFELEITS R T L DEk A IR HEEE % BIE %2 22 2 THIT
LEd, iR, ETX 7—2Mr60mD T, BB EY 2 — V2T, RIRIEHISMLEED 2 —FER
7 7AWV ol mELRI bl £ T,

4 F1LEPR3RZRHELD



TWO

PYTHON 4> 27U & %ES

21 122 T)R%ZEET S

Python 2MERAFIRERIRETIE. 4 & 7V ZIE—MBAYIC /usr/local/bin/python3.10 IZA Y R k—)L &
NTVWET, #HHLTWS Unix & 2 LOBE SRIZ /usr/local/bin ZBINT 2L, XRDa<wy R TA »
2T REFMTEET:

python3.10

L YDF 4127 MY Python 4 Y X TV X %A VA M= TE30EA YA —LRHGEIRTE 2D T, A
VERTYVRIMDOT 4 L7 MVIZH B 0D LNFERA; HFii# Python IZFEL WAL, R T7 AEEEICHL
TATLEZ WV, (PR, ZoMOGAT e LT& /usr/local/python H—fHITT, )

Microsoft X b7 728 Python @A ¥ X b =L %17 - 7= Windows ¥ > Tld, python3.10 2= > FAHF|H
AJRET S, pyexe 7V F % A VA b= LB py 23 Y FHBMER E3, Python Z&EE) 3 2 tho /5%
IZDWTIX setting-envvars S L TL X W,

7 7 A V#&GiRCF (Unix Tl Control-D . DOS % Windows Tl Control-Z) Z—X7m ¥ 7 b (ARIF:
WS DIZE)IANTRE, AVRTYERPETRAT =R 0 THRTLET, dLIOHRENS X @Hhk
WS, aw Y R quit) EANTIUIA VX TV XK TTEET,

GNU Readline 24 75V &% K-+ LTWBE T 27 4 LT, MEETHES L 2 U EK, a— FliZED
4 Y RTY ZROITREMREDFIHCTEE T, a~vy Ko 4 UREHKRED T R— I T2 202 RDF 0D
BLFANRZITER. BZ S5 BREUNCFERE N Python 71> 7 MZ Control-P ZANLTABZ I LY TL &
S, E=TEDNRZRE, av Yy R 74 VIREKELD D £5, MEFX —ICOVTOMIUITER WEA TR
SECEEER 2L TEZIV, MHEILRVEISICAZIZD, P Ta—Ny X3R5, avy
F o4 VIREMBEREIAATE EEA, ZOHE. BIERETDITH O XFRHIFRS 2123y 7 AR—R %2 #
SLDHHEEA

A& RE Unix 2=V eFU XS IMERFT, FEANRRIHE RS NIIRETIE, a2 F2XfEs
NCFHAAATEITLE T, 7 7 A AHEFIEUCTIEE S 52>, python3 < filename O K S ITHHEATS 7 7
ANELTHEET L. A VYRTVRET7AN00 ROV TE ZHAAATEITLET,

*1 Unix Tld. Python 3.x 4 ¥ &—7 1 XDEFT7 7 4 MEF 7 4L F T python £ W3 AHITEA YR F—AENEXA, 7
B2 4 > R b —L &7z Python 2.x FT7 7 4 L L WS BR VDTS,



https://tiswww.case.edu/php/chet/readline/rltop.html
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A4 ¥ X7 X% python -c command [arg]l ... DXSWEEITL2HEDHDET, ZOBATIE. Y=L
D -cF T aryeFU &I, command IZHE LT 2FEITLE T, Python UZiE, AR—ZAREDY =
MIZE > TR ERZ D OXFB LIELIEEEN S DT, command &% 27 +—+ (R ') THl-TH
WZIEFIHBRWVWTL & 9,

Python ®EY 2 —Licid, X7V e LTHHEFMICHEZ2DDHH D £9, python -m module [arg]
L DESWTEET B L. module DY —RAT7 7 ANE, TANRAZIEEL TR LD XS THTTE
S

ATV T T 7 ANEFERTIHE. A7) T MOFETHET L7z, ZOF FNEEE— FIZAN S & FEF74
ZebHET, THAF -1 BRI YT NEORNTEML %3,

2TDa~vy FI4 vF 7 a vid using-on-general THEHI N TWE T,

2.1.1 5|&D=ITEL

27V T B EBIBERELTA VX TV X BRI LGS, A7) TRV 7 MEDIKRICHEE L5
B, XFHNDY 2 MERENT sys TY 2 —1D argy ZEIHEM XN E T, import sys ¥ T3 & T
ZDOVAMITIZERATEET, sys.argv IKIEDPR D —DHEENA-TVET, A7 VT MEH515D
FBELRFIUR, sys.argv[0] XZEDOXFINCHRD EFT, X7V T rEHORbDIC - (IFEANTERKL
T) BIEET D L., sys.argv[0] & '-' WD FT, -c command BfES &, sys.argv[0] & '-c' Tk
D FF, -m module Z {57255, sys.argv[0] IZEY 2 — LD 7N R D £F, Python £ ¥ X —71
&%, -c command X -m module DEAIIEE LTzA 7> a IR L ET, BHINZFIEIL, sys.argv
ZAf5 T command X module > BB TEE T,

2.1.2 HEE—F

A4V RT) ZPWMAEHA (tty) A=Y K Ta Yy T2 oiisllo TWRIGEE, 4 27 ) X WEE—F
(interactive mode) TEMEL TR EWVWWET, ZOE—FTIE. A Y2 7Y X& —xFOA>F b (primary
prompt) ZFRR LT, 2—PFIaAvY FEANTR L3R LET, — R ur A EEE, =20 R
51 (>>>) TY, MBATTIE, A X TV XE ZRFAV T (secondary prompt) ZFRRLEF, X7
YT ME TI7ANLMPTE=ZD2D Ry b (L) T, A X FVRE, BHIOTa 7 el Tiic -y a
VEBEEMR T OIE SRR v -2 ML ET:

$ python3.10

Python 3.10 (default, June 4 2019, 09:25:04)

[GCC 4.8.2] on linux

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

>>>

MRATIZ, ERATOMX 2 AT 2 & 2i2fvEd, B, if 3T 2 AL £3

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

ROR—D12HK <)

6 % 2 & Python 12 R%FES
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(FiDR— 25 D %)

Be careful not to fall off!

SEEE— RIZOWTOFME WEE—F 2B L TL7EEW,

22 12T R EDRIE
221 Y—2I—ROXFI—FK

77 4V F T, Python Y —2a— K& UTF-8 Ty a—FXhTWwW3dDe LTHbNLEST, UTF-8
T MAFDIZL AL DEFEO LT R, FRHCIFHNY 7 I, #AlF. aX Y M RECETET, — 27K
L. S 4 7' F VA 712 ASCII XFDAZFHLTNT, ZOMDR—2 T Nka—FbZzDBEHEIC
WESRNETT, TNOLDOXFEELLEBRTE2DINE. TT 4 X—=13Z2D7 7 AV UTF-8 TH 3 H% ik
BLT, ZO7 7 A NVECEEFNTVWELFEETHR- L7274 Y bEEDRITIUIRD £X A,

TN ZvaA—T 4 AN a—T 4 Y RERAT A&, 7 7 4L FEEE DITIRRlRa x>
FEBMUZTNERD SR A, EREFLLTOHED T

# —*— coding: encoding —*-—

encoding 2%, Python 2% codecs THAR— P L TWAEMBE LY a—T 4 Y7 2HELET,

il Z1X, Windows-1252 T a—F 4 V7R EHT 312, Y—Ra2—F7 7 A VORETII T LSl
E

# —*- coding: cpl2b2 —*-

YV — 20— KM UNIX "shebang” 1T THRE 251213, £HBEIT OL—LEETEED EHA. TOHEEI
X, T a—FT4 YITDEFTE 7 7 ANVD2THICEMLE S, FIZIEUTOL TR £

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

b=

22. AVATUREEDEIE 7







THREE

ERXIES5 4L PYTHON O#BNMN

DFoH Yy ILtid. ANetihErary 7 (0> % ) OAETXHILET: fleERicalsmad. 7
Y P ERERREINTVBR I, U IAHFDOTary P hbBA20ONELETEANILE T,

ZOX=aT7NVEHZY Y TLDELIE, MEETR Y TP TANEN2HDTHARXY P EEATVET,
Python B2 a XY F3E Ny ¥ aXXF ¢ THED, WHITOKDD ETHREES, aX ¥ MIfTOE
BHICH., ZZHRA—FORICHELL LD TEE I, XFHNV T I LONEICEL LI TEERA, XF
FI)FINAHDNY & aXFEEDNY T aXFTT, XY MIa—-FEHRIITZ22HDDDTHD,
Python 32X ¥ b 2R L EE A, BDT, ¥ Na— FEEBICAHLTRLTRES X3, axv b
EHVTHALRTT,

WL DDBITS:

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

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

3.1 Python ZER2 LTES

ZRTE, il Python 3% REWLCODPRLTAZL 25, A Y X FYXERBLT, —KFa> 7
RLo>>> BB OEFEET, (25 R3HHERVETTT)

3.1.1 #

ARV R, BEREAOLSCEMELET: X2 AT 2L, ZORMENRRENE T, RDOEIFHR
ERHDTT: HET + -, x, /& (Pascal ® C WV o /) IDIZL ALY DFBELFIU LS CEIfEL £5; AL
M (O) ZoA—FicfEs e dTEFET, flRE:

>>> 2 + 2

4

>>> 50 - 5%6

20

>>> (50 - 5%x6) / 4

ROR=STER)
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(RIDR=I D5 DREE)

5.0
>>> 8 / 5 # division always returns a floating point number
1.6

BE (B 2.4, 20) 1 int BTH O, NMERZROEB (FIZIX 5.0, 1.6) IF float BITT, £fEAY
WOWTERDF 2 — P 7ATELIATHWEE TS,

BREL (/) 13 ICEE/INIREER L £, // HETIX BYERE 2170V, BREZEL T BRI % TK
@i?o :

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

>>>

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

5

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

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

17

Python Tld. BREEFHET 2012 ++ HEFMEZ F T

>>> 5 xx 2 # 5 squared

25

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

FE (=) BEBREERAT 2 e 21V ET, RAZIT-oTH, BREIHHEINAT, ROASTr Y T I
FRENFT, -

>>> width = 20

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

BRD 7 EE ENTVRY (DF DEXIRAINTVERWY) HE, Z0EBEMHES 3237 —-08E
LEJ:

>>>n # try to access an undefined variable
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

NameError: name 'n' is not defined

FHPMREZERCY R FLTVET, HENRDME (A7 2 F) KEBORBADEL > TV HE,
HATFIRBROART ¥ P 2RE /MU E R L 5

ok 1 - KD BERIEMDENDT, -3%x2 13 - (3%xx2) RSN, FHERBRIE -9 K2 D ET, ThZBIIT 9 215203,
(=3)**2 P HXET

10 £ 3 E L5480 Python QBN
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>>> 4 % 3.75 - 1
14.0

HREE— R Tl RBRICFERSNAEREER _ KRAShE T, ZOZ e Z2MMT % e, Python ZHEHL
LTS & 22, FHRZENE L TIT O MEENZ DI D £9, UITIAZRLET:

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

ZDZERIITHZWD 2T 2170, HRHNRRAZIT o TRWITERA — ZARZ 23R, RUAHRTTHI
DO —HNVEBBERS N, TTORHGENEE T 2 HAAAZEREEORELTLTEL LRI IR >TLE
I LNEH A,

int ¥ float IZf1X. Python i Decimal X° Fraction 72 ¥ DDA P R—+F L TWET, EHEHK
HHAAATIE LTHR—=PLTED, j DL I EEFEZMFE-> TEMERLET (B 3+55)

3.1.2 X55& (string)

Python &, K5 TIA . XFFIBMETEET, CFFleidd 2 EEEs D, BaIHE (...")
THED, b L ESG ("...") THAZ T, BREIYSHLBRAL TR £, 2 5/ \
TIRy—FTEET, :

>>> 'spam eggs' # single quotes

'spam eggs'

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

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

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

'"Yes," they said.'

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

'"Yes," they said.'

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

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

MEEHIA > 2 T ) ZHPCFHNE TS 5 & & HACFINESIRFICE Eh, FARXTFENYy 7 X5 v > aT
IR —=TEINET, MIXFVBAT L IFE S THZS (HoTW35AMIEDLS) 2 dbHHETH, 2D
2 DOXTINIFE CFHNITTS . XFHIBNEG A2 A HI N2 & xnwEE, B IHFTHbA,

2 MOEHELEST, \n O &5 RBHTE, BRI (1...) L @B (... ") TRUERERS 25, MEOK—0k
Wik, BE|HFCHLALETIE " 2 X7 =7 T 20ERRW (7220 \' BT RAr—FT2308EPH5) 28T, ¥dbFE
T

3.1. Python ZEH2Y LTS 11
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ZRLANDHZE I THDLNE T, print O BIE, DAL TIXTINZHTILE T, print(
BRI FHN DG I Z M DBRE, TR 7 — T INRHRF 2N LET, -

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

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

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

"Isn't," they said.

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

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

Second line.

\ IZHE XFRFFIR T LTI SN2 W&, RYIOFIAFORNC r 21372 raw strings H3# 2
9

>>> 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 XFHNTIEHIDLEA H D £5: raw XKFHNIARMEAD “¢ XFTIIHR T TEIH AL il & RIRITIRIC
DWTIE the FAQ entry 22 L TL Z&E W,

XFHN T I MIBEATICE Do TH I E T, 1 DOFEE @B HRF (. v v 000 &ff
5T TT, BITXFIZEEBNILFINCEENE T, (TRIC\ 2RI TEDRVWEIICTE L
HTEFET, KROM:

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

BRO KSR 9 (BOEITYXFREEFNTOVWARVI EIHERLTIZEW):

Usage: thingy [OPTIONS]
-h Display this usage message

-H hostname Hostname to connect to

XFHNE + HAEFCTHFESIES ({02 T—2I2T%) TeWTE, + HAFTORESIELZENTEXT:

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

'unununium'

it L TIHA TV EED XFFITIIL (0F D, 5IAFFCHEbN L) &, BEIRNSER SN XS,

12 £ 3 E L5480 Python QBN
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>>> 'Py' 'thon'
'Python'

COHEER. ROXFAZSEATLAEVE FICE THRITLE £

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

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

CHE 22DV TILEDS LIS LTOAEE, 2R3 = kA

>>> 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
("un' * 3) 'ium'

SyntaxError: invalid syntax

ZRE D LRERBE ) 7T INVZ2ERE L 0WGEIR, + 2o TS W

>>> prefix + 'thon'
'Python'

XFINE ATy IR (BT) 2IEEL T TFEMETEE T, RYIOLTDOA YTy 7 AT 01D ET,
NFERT, SHOF-ZMEABEINTOELEA; LFLE, BICRIH 1 OXFHITT:

>>> word = 'Python'

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

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

'n'

ATy 723, AOEBIFETEEZET, ZOHE, ALOBATVEXT:

>>> word[-1] # last character

|n|

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

>>> word[-6]

|Pl

00 LXHTERNDT, BEDAL YTy 7 RAF -1 »oIBED %7,

AT 7 RCMEA, RTGARA DY R—FEINTVET, £ VT v 7 AR —XFOOBET DM NET
D ATA X IEDNFEHN PTG L F3:

3.1. Python ZEH2Y LTS 13
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>>> word[0:2] # characters from position 0 (included) to 2 (exzcluded)
|P-y|
>>> word[2:5] # characters from position 2 (included) to 5 (exzcluded)
'tho'

ATAADA YT v 7 A&, ERRTF 74V MERD D T, RYIOA VT v 7 A%EWT . 0 L R
EINET, “HFD DA VT IRAEERTEZE, AT RTEINFINDHA X ARINET,

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

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

|on|

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

'on'

BIREIXE ICE EN, BTHEIEECEENRVW I EICHERELTLEE W, ZDT s[:i] + sli:] IFIT s
ELLIRDET:

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

ATAZADMENTEBIZZ 2 BVWAHEE, A VT v 7 ABRLFEXTFD HWIE (between) 2L TED., &
FIDOXFDEMD 0 IR ->TWVWEEEZDIELTT, 29558, n XFEPOLRLZIFHFOREDLFDH
WEA Ty 7 RAn i) ET, HIZIEZS5TT:

ot m— o —— o ———
[Plyltlh|olmn]
B e Tt
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

1ITHORFEIXFHND 0 55 6 ETDAL Ty 7 AOMEEZRLTVWE ST 21THIEWNILT2E8DA 7y
TABRLTVWET, i 25 j FTDATA AE, ZNFN i 0B R2S j oW EERETOLTD
Y?Zp%’ﬁ‘ﬁfb\ij—o

EDA YTy 7 ADEGE. ATALREINEY—Fr VY ADEZIE. AT ZADWHRDA ¥ F v 7 ADHEPENICH
EMED, ATy 7 REDEICHED T3, HlZIE word[1:3] DEXIE 21Tk FT,

REBELA VT v I RE/BI TR 7 —0DRELET:

>>> 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, R4 RATHBENDA Ty 7 2% Fiolz i, EFLIWINL TR T NET

14 % 3 & XL 54 Python OFEN
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>>> word[4:42]
|on|
>>> word[42:]

Python DX FHNBEETEEHA - D% D FE TH, o T, XFFNDA T v 7 RTHEE LD 55
WRAZIT 2oL L 9

>>> 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

TLD X FHN & B DS FHNDEIZIGE R, H L K XLFHNZER L TS W:

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

>>> word[:2] + 'py'
‘Pypy'

HIABBIEL len () 13XFHN DR E (length) 2R L £73:

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

34

2E:

textseq CFININENR =TV RB T, ¥—r YABRTHR-FIN TV HBOEEEZ I RK—PLT
WEd,

string-methods  SCFFNE, EARBREHPHMBZIT I ZDDHEL DAY v FEH K- LTVWET,
f-strings ROEDAAZ Y R— b+ LEXXFHN 71
formatstrings str.format() Zff-7=XFIND 7 + —< v MZOWTOERLH D £7,

old-string-formatting XFHIM % HETFDEART ¥V R THIGERXMIHINZEH VT + —~< v MEIEIC
DWVWT, FLLEEdRENTVET,

3.1. Python ZEH2Y LTS 15
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3.1.3 U R M (list)

Python 3% < ® 8& (compound) 7— 2 BEHZATED ., WBOMEE 3 0fbh 3, &b IAN
DEwoE VRS (list) T, ar<XUbh off (ER) oMz MAiElTHAZ D LTEELRIIET,
VA MIRLLZBMOERZ LI DD E I, BHEFALCHOEROA LR T,

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

XFH (MO ETOMAAABD =72 ZH) DX, VAMNIA VT Y IARRIA AN TEET:

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

1

>>> squares[-1]

25

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

ETDRATA AWEE, IBEINLEZRZESOHLWI R M RELET, HlZE. ROXFL RE, VRO
7§L\: k—c"— %ﬁbijﬂo :

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

DM, VRAMOEEREDSR—-PLTVWET:

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

PE XTI 3ES>T, VA ME AE RTIOT, BREEZANEZAONET:

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

64

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

>>> cubes

[1, 8, 27, 64, 125]

append() ZffioT. VAFDRRBICHLVWERZENMTEXT (ZDOXY v FIZOWTIERTHLIATY
EE3DE

>>> 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]

274 A2F, RADBTEZT, AT RADRAT, VAIDY A XZEHLED, &2TEHIBRLZDBTE
ERCRE

16 % 3 & IZliF 540 Python OB




Python Tutorial, J1)—X 3.10.13

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

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

>>> # replace some values

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

>>> Jletters

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

>>> # now remove them

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

>>> Jletters

[ta', 'p', 'f', 'g']

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

>>> letters

(]

FOAARIE 1len() FVY A MICHEZ F T

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

VA 2ZANT (Z2DV A 2ELY A M2ES) ITTEXT, flRE:

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

>>> x = [a, n]

>>> x

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

[Ial’ 'b', 'C']
>>> x[0][1]
b

3.2 FOV5I20ADE—4%

bHEAA 2727 2 &0 Db o L EHMELFEEICH Python 22 3, #HXI1E. Fibonacci #%1] DFcIEDER

DHNIRD E S WCET

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

(RDR=212HKi L)

32. FOUSIVIANDE—%

17
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(FiDR— 25 D %)

0 o0 w N

BT WO LWHERER A L TWE T,

o BAIDITITIE BBERORA (multiple assignment) A > TWET: Z¥ a & b ik, ZHhZnFEKF

WHILWEO 2 112> TWET, ZORAER. REDITTHIHEDLRTVWET, AT, 34
HORDBITARTFHl X 2, KIKRABMTONE T, HAORNIX, ErSEALIBERICTHINE T,

. while &, £efF (22T “a < 104) HETHHMD ETREDEL (L—FL) 5, Python T

F. C SRBLABC, ErThVEREEZEL 2D, ¥nidbTd, FARITE. SCFEFiEe Y X ME
REBMRET, FhbAos—roxb, FEX e LTHEATEES, R 1 oy —r R
HT, ZBOY—r Y RAIMBIHEYET, YO TATHEON TV EEMET A M ¥ IR TT, %
WA T C SRBLFMETT: T42bb, < (XD/PhXWV) > (XD KEWV), == (FLWV), <=
(ED/DNZODFELWV), >= (KD KZFVHFELWV), BXUY 1= (FLLIAKRWV), TT,

N—TD KE (body) 1Z. A>Tk (indent, FFIF) SHTWET: £ 7 ME Python iZHW
T, EIXEIN—FCE DB HETT, Ml 7a >y 7Tl 4 7Y P &S T2 ANT 2
WKER 7R (BBED) AR—Z 2O FIUIIRD $E A, FRHITE, o EHRUHEZ AT
PGB TIFAINLT A XS ZITRBTLED BLALYDTXA T 4 Xid, BEA VT
MEREZ R o TV E T, HALEMEENICAN T2 2i2iE, ANWETOLS LE LTRRICZETZ A
NLET, TR =P RENDBREZRDITZ AN LD, HMTERNWEDTY, RN Tmy 2
AT, 2 TOFEEILETA YTV P ENTORITNUIESRVDTHEEL T ZE W,

o print() B, EXoN5DEZESHLEY. Zhid (AIICEREDHI TR o7z &5 %) Hich

Tz &L D ld, BROGIBRFE NMUS RTINS 2 TiaE W §, print () B
Bk, SCFANESIRFEL T X, EROMICZEAMRAINT, 2o k5 thoErEx
LK

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

F—U— P58 end 215 . HODOKREBZEITX F2HAOLEVWE S C LD, Mo Tz RE
WL TERT:

>>>a, b=0, 1

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

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

18
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bz 3

32, FOUSIVIANDE—S 19






FOUR

FOMOFEHIO—Y—IL

SEEEFIAD B - 72 while I Z T, MOFFETOREEL S0 2 X5 RBEFED 7 a—Hilf#lxE b 1L Tk
MR THEALET,

4.1 if X

BELI®RDBBARLADUZ 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

YofE LD elif HZEMHS Z N TE, else HE[MIFZ LD TEET, F—7U— K elif’ IX ‘else if’ %
BALbDT, BFLRA Ty bl 2DIHIIBET, —HOD if ... elif ... elif ... &, MO FFEI
BT 2 switch XX case XA 2D 3,

W ODDEE L R UL Z LT 2356, HEDORIRBEM» 2R T 23581213, natch XAMEF T,
FEE match X B#BIRLUTL X W,

21
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4.2 for X

Python @ for 3%, @& D C FFEX Pascal i THWARNTWVWE 2 H LKW for XEIFPLEVWET,
(Pascal @ & 512) BICEHMNOEINC D22 RIEZ{To7D. (CDXII) BRLRT v T2 1-504%
HedbI—PFPERTESXHICT2DLITEWV, Python D for i, EEDOY—F7 2B (VR M EF
XFH) Wbz o TRIEZITVWE T, RIEDIEFRIZS — 7 ¥ AFICEZ BTN B IEHF TS, Hlz:

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

print(w, len(w))

cat 3
window 6

defenestrate 12

ALy ariA7Yel VOEERENEE L TWAEEIZ, 20aL 72 ard 7V VeEETLZa—
RIZEMET200HEENCZDEET, 2535 &Dd, aLryaryFAr7d ey bOav—iax LT RIGNHE
FTAh fLwalrryari sV MRERT 2 A0EEITEBELLTVWTT:

# Create a sample collection

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

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

del users[user]

# Strategy: Create a new collection

active_users = {}

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

active_users[user] = status

4.3 range() B

BENZ DTz > TRIEET O BDEDD 255, HAAABEE range ) BEFITT, Z OBEBUIEME 0K %
ERRLET:

>>> for i in range(5):

print (i)

> W N, O -

22 %45 zotoflEB7O—Y—IL
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FEE L7 MBI AR I N 2 > — 5 Y RIZIEA D £¥ A, range(10) (& 10 fHOEEAERL, X 10 D> —
FYRAIBILZEEEDA YT A D £, range ZHIOB SR LD, hoMEME (BTH; ¥
BIZMIC 25 v 7 (step) LIEZNS L bB D ET) 2IETH L bTEFT:

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

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

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

HBY—rYRIDoTA YT 7 ATRIEZITS T, range() & len() ZXD L5 IHAGDLELN
9

>>> 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

LhL., ZL DFEIE enumerate () BEEME S HOMERTT, L—TDTFI=v o 2SRLTLEX W,

range FEHZEHE N TR AR IR ET:

>>> range(10)

range (0, 10)

range() 2RT ATV 227 ME, WAWARRETY A THI0DEIIRABOETH, ALZFYR T
EHHFHA, TR A7V — b LERICEATREIOMERG L EERIRT A T2 b TF, L LERK
YR F2IEDZ DT TIERVD T, AR—ZADHIFNITHED 3,

CDEIRATI27MEATTTIL EMEENE T, THASBBEEEEOZ -7y r e LT, H570T
DEHEBXEZZ2DICHELTWE T, for XBZDXIREEYTHZZLIZTTICRTETBY, /175
TNEZ A A BB OFNCE sum() 3H D T3

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

DRI, AT TNEBIRLEDA T I 25 TS WL OhOBBLHTEE T, T—HIEE T
1, 1ist ) IZOWTEDFEFELLFHHLET,

4.3. range() B¥ 23
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4.4 break X ¥ continue X EIL—TD else &

break i, C EiELREIU L. mDAMHD for F721% while L —TZHKIL F3,

N—T% else HikFHOZ LN TEET, T (for T) A 77 7N EHOY o TL—THKET Lzt
Z. E7d (while T) FHADBICH o7 & ZIZFEITSIN K T, break X T —FHKT LAt EIdFETS
NEEA, ZOEe, BHeET Tlor—72flic o TRLET:

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

print(n, 'is a prime number')

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

© 00 N O O W N

equals 3 * 3

(25, ZTHAIFIELWVWa—FTT, KL RTLEEW: else fild if X TRAL | for L—=FIKELTW
9, )

N—TD else AllE, if XD else & Db try XD else WETWVWE T, try XD else ANIHIANTEAEL
B o RHIETEN, V=T D else Il break TNRD - LIGEIWCFEITEINE T, try Xz flFtizow
ToOFMlE FINENIET S 2BMLTIEE W,

continue X C SN HMED TERLHDT, L—TDRDATL—avEFEITLET:

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

print("Found an odd number", num)

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

Found an odd number 9

24 %45 zotoflEB7O—Y—IL
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4.5 pass X

pass XIIfH LEH A, pass 1. X2F L LML EERINTWED, 0l J A LOBEES § 54
L0V AN oY (0 3

>>> while True:

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

CHRERNDY TR %E5 L Kb GIETT:

>>> class MyEmptyClass:

pass

pass D5 1 DOMVIEIZ, HrLLa— F2ENTVS & ZOBHMREHCOREZDOARKL LTTY, &
5FBZLT, KOHMBRNRLANNLTEZIRITONE T, pass XMHEIEIIEHINET

>>> def initlog(*args):

pass # Remember to timplement this!

4.6 match X

match X 1 DOREEEL. TOMEEKIHL 1 DLLED case 70y ZITHRE SN/ X — U &KL %
3, ZOKREE C % Java, JavaScript(RPMHEDOZHDFEE) O switch X & REANTIEBI TV E T2, Rust %
Haskell D8R —>< v F U ZIREDPUTWE T, ROy F LSRR -V DEPRITEN, avRK-—%
M (=T VY ADEHRESF TV 27 OB »OEEIRD U TEBICRAT 2D TEET,

By EMAFERZ, HROMEICHLT1L 2 EDY 750 TF:

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"

BEZEOTa Y 71200 T: BEYG 3 IAILEA—F offigx L. v~y FIHHERLETA, ~vFT 53
= AMRVGEIE. FOTuy 2 ETINERA,

BHOVFS5A% ) (o) RER L THAGDET 1 DOAX—VITTEET,

4.5. pass X 25
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case 401 | 403 | 404:

return "Not allowed"

RE=E TRy ZTRADTE, BRI 2FonET

# 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—RFRAFEBLTRTKEZIWV! BRUIDARR—VIZIE 220DV FIA0BHD, ETRLEYF I8
R—V DR EZ DN TEE T, LOLRD2ODRX—3Y) T IV EEEROMEAEDLED=D, Xt
% (point) 2 HEZED L TERIC BUDITF £3. ABHD X —VIE 2 00EEIDIAAE T, UL
7Ry 7K (x, y) = point ¥BERINICLITWE T,

TR ERELT 272027 7R BF>TWBERIE. 77 RAZLDEAICAVA NI I7R—DXIIZ5I8DY
XM RIBETEET, BHEOEEBZHICHRDAENET,

class Point:
x: int

y: int

def where_is(point):
match point:

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

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

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

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

case _
print ("Not a point")

WL ODDMAAARY T XA TIINMETBOEHATE, BHEOIEFLZRELEST (Bl: 72277 R), 77 AD
__match_args__ FHEIETICL > T, RZ—YOFTREREDOHERMBELZERTSH D TEET, ("x7,
"y MREEINTZGE, LTOITRTOARK = VIFEMTT (TXTEYE vy 2 var ZEUCEEST SN ET):

Point (1, var)

Point(l, y=var)

Point (x=1, y=var)

RDOR=I 1% L)

26 %48 zotowEIO—Y—I
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(FiDR— 25 D %)

Point (y=var, x=1)

BITOHDOARR =V DA HIE. X —r, RAXOLEACHET 2 ORIRLZERTH S L ARTZ
ETF, ZAUTED, YOZRICRICHRAINZ 200D £F, BHOAR (LFLD var & Y) 23
<y FXTHEPIRAINE T, Fy MIZOHRET (foo.bar 2¥), BUH (LiLd x=, y=k¥ ), 77X
% (BHTOHBAD () Ik o THEIZN S, FEO Point 72Y) IKIHMEERASI O EE A,

RE—VIFEBOIXIA IR TEET, L2 2E FOEA Y FOVRIDBHBBE. UTOES Yy FTE
E

match points:
case []:
print("No points")
case [Point(0, 0)]:
print("The origin")
case [Point(x, y)I1:
print(f"Single point {x}, {y}")
case [Point(0, y1), Point(0, y2)1:
print(f"Two on the Y axis at {yl}, {y2}")
case _

print("Something else")

NE—C if Wiz BMTEET, IR 7 H— R MR E T, #— K23 false DIHE, match 1ZRXD
case 710y 7 QILEICHEIL £9, #— NS 2 ANCELHD HE N2 2 L ITERL TS W

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

print(f"Not on the diagonal")

ZDXDZ DD D EBEEIRRHY:

o« TRV IRADEIIZ, BTN EL YR FDAE—VTIHIEHBICEUEKT, FEOY—F R —
LEd, EERHINE LT, 1 T —X—XFHTIE~yFLEVA,

o V=T YARR=VIIIRT ¥y 7BV R—1: [x, y, *rest] ¥ (x, y, *rest) X7 Vv
RAELTHEILEDICEMELE S, * DH L DERHAIE _ TH XL, 207D (x, y, *_) IHIKT
b2DODTATLEFOY—F YRAZTyF L, BY DT A T LARBERH TSI ONER A,

e XY EYI X —: {"bandwidth": b, "latency": 1} Z&¥&EH2 S "bandwidth" ¥ "latency"
DIEZWMDIAALE T, =T Y ARX—VEFRZD, 2o —3mHAshEd, 7oy F
JD X578 xkrest B R—FENTVET (LL., #+_ BIARGBEDELESNATVET),

o $INREX—UTlXas F—V—FEMFHLTELTIRDIAAZT:

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

ZOFITIEATIPS 2 {HHOEREY p2 L LTHDALET (ASIB2200FRAL Y PO =7 VA TH

4.6. match X 27
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« WFLAEDY T I NEREIMERHE L E 38, 2L D True. False. None TIEFAIES LLig
LET,

o RNER—VIZRAHIZNILEBBEATEET, HE2IRDALERE LTS 5 e 2ii<kd
2y Py MIZOZEBHICT 20ERDHD £7,

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

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

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

X D FHIRE L BMORIE PEP 636 1ICF 22— MY 7 ABATIALTH D 3,

4.7 B zEERT D

7 4 KF v FEH| (Fibonacci series) ZEEDO LIREFTHEHT L5 RBEMEIERTEZ £ T:

>>> def fib(n): # write Fibonacct 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 B D EHE (definition) 2B ¥ —7 — FTF, def DRITIE, BIEAH ARG B AFEIMTHA LY
A M BT RTAIUIRD TR A, BEOFREZMLT 2 FITUIRDITH LMD, 4 V7Y PEIhTwiRiTh
372D FE A

BB DOAEDGRT 2 XORAIDITEXFHNI T I5MIT B dTEET, ZOHAE. ZOXTFINIBEED
F¥ a2 Xy 7—a X5 (documentation string). 7213 docstring ¥ FHEINE T, (docstring 12DV T
F FFaXT—2arXFH TELRF->TVET, ) FFa XV TF—a YXFEHNEfMH -7y —id,
AV A4 CEPHI E 2 BENCAER LD, 2 —FPNGENCa— PO EHEMETE2 L5135 3
28 £ 4E FoofE7O—y—I
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DHEHDET, BANPELI-—REZRFaXr7—2aryFe AN DI WEETT, FFEEO0T
SREW,

Bz RIT (execution) 2L %, OO - INEHO D IHELNZH7272> VRV T— 7L (symbol
table) SHEEINE T, b o LIEMEICWVD &, BBNTEBANDORAZITI &, ZOEIETRTZOR-HL
B YANT—=TMIERREINE T, —J5, BBOBREZT L. T —ANRY VRV T —TAPHRRE
L RICESIIMUDBIR OB — A NIe s YRV T =T NVERR L, ZOHR IO — VRS Y RLT =T %
R RIRICHAIABDHETT — TV ZRRET, ito T, BBOPTTIE (/v — \VED global X THa
EENTWD, SHIDOBIDZEDS nonlocal X THEZINTWRWIRD) 7o — L ZEE M DB D
ERICEZEEEZRATEEEAN, 2RI IITEET,

B2 SRR ERBE DT (518 1. BB E s & 2Illion—hLigy Y RLvr—7u
WIZIDIAENE T, £5F 52T, E5BUT EEL (call by value) TEIBUCEZ NS Z 1T D £
(ZZTD E (value) EEHEITATY =27 bAD BR (reference) 2V, A 7Y =27 FPDEZDH DTIED
DEBA), HIEBPIEPOBBERCHT E &, BEEZHBIVICPEOH T2 212d, FHi UL
DDA —=ANTZY Y RNT = TNADTAAN RSN E T,

BMOERTITO . BBAKIEIEEA 7Y 27 P 2D IBEDS YR T =T AR ANLSNE T, 4
VE—=TVRIZDHHIMPET ATV =7 b 2 —FERBEL (user-defined function) & U TS L £ 35
HMOAFBFUEBA 7S =7 bV RIET N TE, (20T 7R T27DIHAT2e 0TS
£

>>> fib

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

>>> £(100)
01123581321 34 55 89

MOSFELEEDO A2 HIE, £ib HMEZE S LWV O T TIZR K FHE (procedure) 72 BiHiH 50 % L
NFEEAR, FEMHNCE ZIE, FERICIE return X RVWER DR OE LR WETIMEZELTVE
3, ZOfEIZ None EMHINF T (ZAUIHAAADHARITTT ), None 22 HZHZS T2 A & TY
RGBEEHNEMHILE T, REICHALZ0ORS, LTO XS print() 25 R BNTEET:

>>> £ib(0)
>>> print (£ib(0))

None

74 R Fy FRINOBIr T2 V) A e T 5RO DI, HE2IRT &5 2B E DIREHTT:

>>> def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
=0
a, b=0, 1

while a < n:

result

result.append(a) # see below

(RDR=J12Fi )

1 EZQr A, ATV CADBRIEL (call by object reference) L WS Fo7IE5 B X DIEMET T, W5 DI, EHEAMGER
AT bPEENDL e, MOHINOBEBDA 7Y 27 M To72ZEE (FIZIEY) X MHASITAER) 3I~T, M
FOPERH LR S KX N 2 90 56T

47. BRZEERTS 29
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(FiDR— 25 D %)

a, b = b, atb

return result

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

Z DHE Python O L WHEREZ R L TWET:

o return X TWX. BAED S —2fEEZIEL £7, return OF|E L 72 2 N7 Wi5HE. None 23R D %3,
BT L7 Z12% None 2SR D £3,

o X result.append(a) Tid, VA A7 Y =2 b result ® XY v E (method) ZMIHLTWE
To XYy R, A7V M BLTVS BABDOI LT, obj 26047V =2 b (R
THo>THMOERA), methodname 2 Z DA TV =27 P TERBINTVWEXY v FHET B L,
obj.methodname ¥ HFEXRINF T, BLRLZMIRLRLZIXAY v FEERLTVET, BR2HOXY v
RTHEUCARDRAY v REFOZEDNTE, DVEFVWIEELZZ2EHY FRA, (TR (class) &
52T, HEOA 7Y 227 M XYy FRERT L ILDHTEET, 77X B) flTREhT
W35 XYy K append() &, VAMEF T 27 FTERSINTOVET; 2OXY v FiZV X MOREIZ
Wil BEEBMLE T, ZOHITOD append () X result = result + [a] ¥ HEMTITH, KR
T,

4.8 BABERICOVWTHSDL

AIZAD5ZHSBERZERT S I B TEXRT, FIBOERTECIE 3 20EXAH D, 2hozillas
DEBLIENTEET,

4.8.1 77 #)L bD5|#E

bo L HEMLDIE. — O EDFIEITHLTT 7 40 bOMEERIEE ST 2 TT, ZoBe> . ER
ENTVL G E D DI NERR D5 BT 2 B R L 29

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

print (reminder)

ORI N S O DITIE T HE £ 7

30 %48 zotowEIO—Y—I




Python Tutorial, J1)—X 3.10.13

o WHDGIBDAE Z %: ask_ok('Do you really want to quit?')
o —ODATYa V5252 %: ask_ok('0K to overwrite the file?', 2)

o BTD5IEEE X %: ask_ ok('0K to overwrite the file?', 2, 'Come on, only yes or no!
")

ZOPITIE in F—T—FRBAZRTVWET, 2OF—V—FES—F VAPFEDHEEZEATVWEINE S
DEFARZ Db E T,

77 40 MEE, BIBDVERSNRRT, Bz EBELTWVWS flloRa—7 (scope) TaHfizL s DT

i=25

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

i=6
£0

35 ZHAILET,

BEELRELE: F74LMEAR 1 ER T LIIMEXINERA, 77 4L MEDXY X FRFEED X 5 REHAEER
FTY 27 b OFCIZEORENTET, FIZIZUTOREBIL. %ok B LTI ATW3
Sl EEL 9

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

return L

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

Zoa— Rk, UTEHAOLES

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

BAEOBBITFOH LTT 7 4L MEZEA L2 2T UE RO DU TO XS iz ES ZehTEHT:

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

return L

4.8, BAHERICOVWTHIDL 31
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4.8.2 ¥—TJ—F3|¥

B % kwarg=value E WHERD F—T—F5|H 2o TIHIET I HTEET, HIREX UTOREK

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

X, BEBIE (voltage) & A 7> a2 VBI¥ (state. action, type) 2RI F T, ZOMEELTOW
THHOTETHIEE F 3

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

23, LUT OFFOH LIdASEYI T3

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

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

BB O OHLIZBEWT, F—7— FEIRENMES OB TRITIIRD $8A. BXhdF—7— 55U
2T, B TZUIM o5 8onThpic it L TuwiRiFiudz 53 (FlRiX, actor X2 D parrot B
BoO58e LTHYITES D ZEA). IHFIZEETEDHD A, ZHEF 7> a v TROSIETH AT
3 (B Z1X. parrot(voltage=1000) HHYITT), WHRZ51HEEEBINIZIRNEEA, ZOHIR
W2 & DRI 2 B

>>> 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'

RE B DEA%IC #*¥name DIERDSDDH 2. ZNETORGIBITHE LD DERS TRTOF -7 —F
I A o 728 F (typesmapping ZZR) ZZ T D £3, **name 1 *name DE % & 5. RIIBD VY X
MR TAELIBDOAN o7 TV 2B 518 (RO/NFHTHRRET) LHlAGDESNE T, (*name
& **name X DENCRIFIUIRD FEA), HIRIE. HIFEBOERZUTDOLIICT S L:

def cheeseshop(kind, *arguments, **keywords):
print("-- Do you have any", kind, "7")

print("-- I'm sorry, we're all out of", kind)

RDOR=I 1% L)
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(FiDR— 25 D %)

for arg in arguments:
print (arg)

print ("-" * 40)

for kw in keywords:

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

FFH LI TO L5127 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")

BHEALALTOLS T IEhEd:

-- Do you have any Limburger 7
-- I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.

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

BB, BROF—U— 525272581, ZhonHNhEIn3EFE. BETCHE LTS N -ER
ATk F5,

4.8.3 FHHBINFAXA—%

F 7 4L T FIEEIMIE £ /213F — 7 — FIC X BBH/RT Python BIBUCEXINE T, AlFltke 7+ —~
VADTEDIZ, FOFIEBE, MEFZIEF—V—F, F—U—ROLENTEININEHEEIHET S
DICHBERZ I EZRAUT IV ESIZ, 5IBOBEINGT2HRT 22 2 ICEENRLSH D 7,

BIBUERIIRD X 51272 D %3

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

| Positional or keyword
| - Keyword only

-- Positional only

ZIT, /e *x @A T arTd, HIALEGE, IhoDil 5, SIBDEEICE I NS TE Thbb,
ESEH, MEFLREF—v—F F—U—FEH o5l oEHZRLE T, F—v—F5E %
B Z 518 IR %5,
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EFIFF—T7—F5I¥

BIRUERIC / b * BRVWEEE SIRIME S 3 F—7 — FTHBucEzh xS,

fUBEER5|#

Ihzedb 2P LaEL ATAa 2 e, HEDTFIHE MMEER tHIZNIonx s, MBEER O5E. 5I-DIH
FREETHD, F—U—FTHeHEEItA, MEBHEAIEZ / (RFvva) ORICKEINE T, /
. MESEHTIEERD O51ED ORI BES 2 DI SR T, BIRUERIC / 275W5E, (EE
Hslixdh $€8 A,

/ RO, IBEEF—T—F ., LA F—7—FER T,

F—TU—FERASIH

G EXF—T— P BTEITRLRENDZ 2T F—T—FERA L LT RE~—27 32123, 518V X
FDBRAID F—T7—RFEA FIMOERIC * ZREL £,

B DA

/ BEU * bvolkv—A—ICHEEEZL> T, ROBBERDOHIZ R TSV

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

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

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

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

print(pos_only, standard, kwd_only)

ROBIRALD D 2 ERXDERY)OPEUEF standard_arg 1. FFOH LHINICHIR 28T TH 53, 518U
BEELEF—TU—-FTHEINET:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

2 % B DB D pos_only_arg (&, / MBEEERICH 2D T, FIEIIMEEFICZD £5:

>>> pos_only_arg(1)
1

(RDOR=I1%i <)
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(FiDR— 25 D %)

>>> 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 % H DRI kwd_only_args (&, FARUERIC * 23H 2 DT, 5IEIF -V - FERHITR D £3:

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

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

>>> kwd_only_arg(arg=3)
3

Z L TREROBEE 3 205 oz — > DBBERDOTTHHAL TWET:

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

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

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

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

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

< 'pos_only'

Bz, BT name ¥ name Z ¥ — ¥ U THiD *xkwds OMICTBENZEELR D 2B EREEZLTCAE
Lx9,

def foo(name, **kwds):

return 'name' in kwds

X —9T— F{Z 'name' ZANTH., LHOFIHEFCICHR>TLES 20, ZOBEED True 28T X 5 720
UHLDOFEEZD D FRA. HIZIE. ROEIITKR-TLEVWET:

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

Lo LNESAZRT / 2EHTAUITEEICR D £ 3, name IMES L LT, 2L T 'name' ZF—vV—
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FHlBOF—7—F e L TEMEIN2E2056TT:

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

True

FUBA DL, MEYHMTHIL, ZORNE skvds OFTHAL TS, BHICESZVWEWS 2L
<7,

EMBIT, BIRERT Y OEHDGIEME S D REPVDD S L BVET:

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

A Fe LT

o B LEIRDAHTZ 21—V —ICHI OB 2RBEN TN o, MEFHIBEZHEHALEL x5, ZHI5IED
FHID L= =T o TEKMZ L, BBOIHEINT L 2D5IBDIEFAMETH D, i3, (E5]
BEEROF—7— N2 T 205 N D 255 12HHTT,

o FIBOHANIEM®D DD, ZACXDBEBOERMS I DHL2ICR S, Fid. 2—F =25 BONEHE
WHEoND ZERBITLIZIBVNEEZZDRS, F—T7— FEHGIKEZHERHLEL x5,

o API O%E. FERSIBOUFINEE SN EIC API OLZENTERLLSZ e 2l koic, fiiE
TS EERLEL £ 5.

4.8.4 EE5IHI Rk

BRI, mBES Z e 0PnERE e LT, BBPEREOERO5 TR 2 X 58ET 2 5ENH D
£5, TNHDFBE XTIV (BTN —TrV R 22 R) KM E T, AIZEO5IDRNC, e
ZRULEDFIED D > THRNEEA,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

BH DX 57 B I8, BRI NS ANGIBOKD 22 THWIS 72012, R 2 b DRI
BEHANET, *args 5IBORICH 2RG1BUE° F—v— FHEH 58T, MESIBTE RS F—v— FglEE
LTOAEZ 2 Z e ZEKRLET,

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

return sep.join(args)

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

'earth.mars.venus'
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4.8.5 5| VR DTNV

G T TIZV A PR X TN o TWT, ERIZRAES 12 R 5 2 BIRF N LICE T 720ic 7 Ry 7
T BMEND LA, HORWATRZ D 3, FlRIE, HAAHBEE range O 13518 start & stop %7
WWHEZ20EXHD 5, FHNCHIEESZ 2 ZeNTERVES, BEMCHLE « HEFE2-> TH X,
VRAMNRRTIADLEET7 vy 7 LET:

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

>>> args = [3, 6]

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

FCRD DT, xx ARV —X 2o THETHF -V —F5IEEST LN TEET:

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

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

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

4.8.6 S LA

¥—7—F lambda Zffi5 &, HATORVWNSLEBEERTE X T, flRiE lanbda a, b: a+b iF. =D
DFIBOMERTEETT, 72XROBEE, BBA 7Y 27 FDEREINTOBEICRLEZTHMES
ZENTEET, 72xRE X LE—DRICHIBEATOET, BHRMATICIZ. 72 XERITEICERE
DEBGERITHE IR E P RE7-DDICHE FEA, ANTHEICKR > -HEBER LAk, 708XKb %2
NEWOFHOR =T oER =BT LN TEET:

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor(42)
>>> £(0)

42

>>> £(1)

43

Eitofilid, BAEERT L ZATILEREFoT0ET, 35 1 00HITIX, Brok LBEESIFE L
TETDOWfE>TWET:

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

>>> pairs

[(4, '"four'), (1, 'omne'), (3, 'three'), (2, '"two')]
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4.8.7 FF¥xaX>7T—2 3> XF5

FF*aXxyi—a ryXFEINCOVWTIE, ZFORNRLERICHETIETEZ VWL 20T ET,

RAIDITIE, WICNRYOHNZE RIS Db D TR TREERD A, HRICEL DT, MNRY
DHFTREZIRT 2L FZIDH D FH A, ARIPHEIMOTIETLR/ON L0 6TY (KT %7 ZBD
HAENEZLA T 2HFTH 258530 TT). RADITIIRLFTHED, BV A FTRboTWIRITAR
72D £ Ao

FF*raXyi—a ryXFHHRICESIEERIRETED 2568, “ITHEZETICL, THDITLEREY DR
W 2 RENCTEEL £ 3, 2O TIE—2 32N EOKRE T, RV OMECH URKSRITER IS
WTRIRL 5,

Python D 8—HIXEEATICH /25 Python XFHN V) 744 VTV FEHEWMSZRVDT, FFaXy
FRFES B Y — A TIRBEWSECTA 7Y FEREFWMS RITUIRD EV A, ZOMIILIT O
WHoTITVWE T, RADITO BICH D ZTTHRVERHMDITHA, FFaX Y b2EOL Y7 bOEZRD F
T (RPIOITITEE., XFHNEHET 274 - MIEDEoTWEDT, 4 V7Y MBXFHN 7 F I
OB WD TT, ) 204 7 ¥ bk 7 Fffilg” 220, XFHNOTXTOTEI SHEWMONET, 4
VTV POEPDBEVTEENTRERLRNDTIN, BLESWITEDHS L, TRHOZEH TN THH EFH
LNET, A VTV FDEADRKEINFEL VR E I I, X T FE (BEIE 8 XFDAR-ZALLT) B
B L 72 RICEARN SN E T,

UTFREBITO FFaXrT—a ryLFHofz R0 £3:

>>> def my_function():

"""Do mothing, but document %t.

No, really, it doesn't do anything.

mmnn

pass

>>> print(my_function._ _doc__)

Do nothing, but document it.

No, really, it doesn't do anything.

4.8.8 BBDT/T—>3>

BT /) 7—>ay Ba—EREMCHEHAINZEICOVWTOREIIA F¥ a v R XX F—XEHTT Gt
ik PEP 3107 ¥ PEP 484 2B L TLEEW),

T/ T—23 > XD __annotations__ BHICEHE L LTI, BBOMOERD XA HEE 5
RFEVBAe WNIRX=RT /)T =2 aVid, NIX—ZFZORIZAa UV 2HITEI LI TERSIN. 2Dk
W7/ 7—=>arvofit LGHEE W2 X ErNE T, ROET/ T—>a vid, NI X =KV X E def
XOEOY ERTanVOEICEINTZY T IV > ICXo TERZIN, ZORIIKDIE T I, ROHNTL
HOGIBe AT avglBl. ZLTRVEDY ) 77— a v efioTVWET:
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>>> def f(ham: str, eggs: str = 'eggs') -> str:
print("Annotations:", f.__annotations__)
print ("Arguments:", ham, eggs)

return ham + ' and ' + eggs

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

'spam and eggs'

4.9 EM: -T2V I X211

Thns EhEL XDEMR Python Da— F2EVWTW DT, £A5%25 =T YT ZXZA) 12O\ T
EoTHRWETT, FLAYDEEIEIHRARRZANLTET (b LfliBICEARE 74— Y bTE), X
RANZE > THRADGEDELZDFT, AR > THAZVWI—FIRLEIETEDEFYAREETHRL
EZTHY, Roa—74 Y ITRAXANVERAT 2 Z L PIEFITHEARINITRRD £5,

Python i, L AXDTRI =27 FBFoTWVWBRRARANLGTA R LT PEP 8 dbE3, ZHIIIEFE
WKHEAGLBIZBLVWI—F 4 VAR N EHRLTVWET, £ T Python BIREIH 3RS TENEH
PRETT, TZWHRIDEERLSEREH L TBEET:

e AYFY MR 4 DR, XRTREDENT L,

ZEH 4D (RSARITED) NEIWA YT U hE (ABV) KEWA VYTV OB x5 EHEIC
L ET, XTREILXEZ3DT. FbTICBELOBRWTT,

o V—2a— FDMEMN 79 XFEBIZVEIITEIFDRTZ &,

IIO9TBIET/PNEINT A AT LA o T0E2—FbFHAZGL KD, RERT4ATLATIEY —
AaA—F 77 ANEBHRBZILBTELIIICKD FT,

o BRI I ARHEBND KEDDa—FT7ay Z7ORXYI D IZZTE2#ES Z b,
o A[EE/ G, XY MITITHSITEL Z 8,
o docstring Zffi5> Z &,

o HETORIRE aY~DRIIFZEAEZ AN, FEIEO T CAENIEZEAZ ANR NI Y a = £(1, 2)
+ g(3, 4),

o VIRAXHEBII—EMDD ZH4HIEMIT S Z &, BE TIE UpperCamelCase % 7 7 XA I,
lowercase_with_underscores ZBIHZARA Y v RZHIZMHWET, HIZ self XY v FDHE 1 5]
BOAH (77 ARAYy FIZOWTR AR 2R E) e LTE> 2 &,

o HRDA—FEEAPFTH-THSH50b 0%, MED KLY a—F 1 7R EDRVWI L, YA
ZHETSH. Python @7 7 v b UTF-8 %713 7L —> ASCIL 28 EFK VWE T,

o AR, BADDP L TOMDEEZFHET AN — FEFALD X TF Y AT 2R H S D THNI
. JE ASCII bl FI S RETIEDH D £H A
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]
FIVE
5 — S

ZDETIE, TTIRFEAZEZLZODOWTINFLLFHHAT A2 2BIT, WO HLWLWIZ L ZBMLE T,

5.1

DX RERIICOWTHSDL

VAR TF=2B21F, MWL oAV FHDET, VAME T I 27 bPDOITRTDAY v RELITIC
NLET:

list.

list.

list.

list

list

list.

list

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

extend (iterable)
ATITNDTRTOERENRDOY X MBML, VR MEHERLE T, allen(a):] = iterable
» EiT 3,

insert (4, x)
TEELMECERZHALET. #1583 VAMDAYFTZ AT, 2DA4 T2 A%HOH
FROERNCHAPITONE T, > T, a.insert(0, x) XV A FNDEBHICHAZITVWET, £/
a.insert(len(a), x) i% a.append(x) &%HliTF,

.remove (z)

VDZMPT 2z LFELWVERFORVOEZZHIFRL £3, YT 2ERNRIINUL ValueError 233E
HahZd,

‘pop([i])

VR MOIESNLMNBEICDH2EHRE VA MDPLHIRLT, ZOEEZERLET, 4 V77 ADHEE
SRFHUL. a.pop() 13D X FOKRBOERFHIRLTGEL X T, -0OHadERINRSNE T,
(XY v FORIL (signature) T ¢ WIS 2 AFEINE. C DG A TS a v THIeE2RKLT
WA DT, AFENEANTIHEEDH D FHA, ZDERIEX Python Library Reference OH
THEICRZ2 ZIRB3TLE D, )

clear()

V2 MHOETOEELHIRL T, del al:] 2HEMTT,

.index(x[,startL end]])

VAT 2 EFLWHEZFORVOEZOMEZ L2 6B % 2T TRLE T, i%4 3 2 ER07R
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F4UX ValueError DEH ENE 3,

EEDOSITH 3 start £ end 3R T A4 AGLEL UTHREN, VA FOBEREHEPIEETEE T, 1K
ENBEINFX, start 51D S5O BETIER L, VA MRIEKOLEILSDOMEBEICRD T,

list.count (x)

VA MTO ¢ OHBEEEERL £ 3,

list.sort (* key=None, reverse=False)
VA FOEHEZ, 4 7L —XHE (in place, TLOT — X ZHAMRTEZIMZ 22 D H%k) TY—
LET, 5I8EY — PTEDOAIREZIA RIMEZ F T, sorted) DFHZSIL T E W,

list.reverse()

V2 NDEERER, AL —REETHIEILET,

list.copy()
U R FDEW (shallow) 2a¥—%KEL %9, al:] LTI,

MTRIVAIORXY v FRIEERTH 2R %3

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

>>> fruits.count('tangerine')

>>> fruits.index('banana')

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

>>> fruits.reverse()

>>> fruits

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

>>> fruits.append('grape')

>>> fruits

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

>>> fruits

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

'pear'

insert, remove, sort X¥ DV R MEIETEZA YV v FORVEDPRRIN TRV I 2IZKBMfTW2d
LhERA, TNEDXY v Fid None #IRLTWVWET, ' 24Uk Python OZHERRER 7 — X G2 TIC
DWTOFHF LDOFAI 2o TWE T,

KO PBHLIBRND S —DDZLiE, IRTDOT =K%Y = FEREFHKRTZ 2D TIERVEVWS 2L
T3, FlRR BRI XTI IR TZ 3, None 3MhDRI & LR T Z 72 \W/=®, [None, 'hello', 10] &
V- ENERA, oy ERINLIEFHEBREEZRVWEZATEHD ET, 722 21E, 3+4j < 5+7j 13FH
BB TIEH D 8 A

1L MO EECIILEARERA 7Y 27 F2IBEL T, d->insert("a")->remove ("b")->sort(); DL S5B RV v FF = 4 Y RFFL
TWAREEDHDFT
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511 VR bZ2RXRZYy I LTES

VDARMEDRXY y ROBPIFT, BRIV AMeRXy 27 LTHEZE T, A& v 7 TiE, ®RRICEME
BEPRANCED H XN F T (last-in, first-out”)s 2K v 7 O—FK _LICEREZBMT %121% append () % {#
WET, Ay Z70—F L2 OEREZID HTI2E pop) A VT 7 RAZEERTIMBOET, FIZIXLIT
DEITLET:

>>> 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 bMEFa2— (queue) LTS 2 HAIRET T, ZOHE. BRINCEMLI-ERZEINCWMO B L ET
("first-in, first-out”)s L2 L. VR M TEIIRMCZOHNEZERT 2 Z e HKRER AL, B (append)
PHHOHEL (pop) ZV A FDKRREBIZHLTITS e ENDTEA, A (insert) PEDHL (pop) Y X b
DEFATH LTITO LB RoTLEVWET (WOEREZ VDT OTHLITREDLH 05T ),

¥ 2 —DFHITIE, collections.deque Zffi5 L RWTL x5, ZD7 7RBRLAKEI S TVT, mdi
iBAN (append) EEXDHIL (pop) ZWHIIN L THEBELTVWE T, HIZEUTOLSICLET:

>>> 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'])
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5.1.3 UR FOREREE

YA MAEERIEY R EAERT 2R EFRE2REL TS, ERAMAGHE. H 52— X% iterable
(AT7V—LbAEEA 7Y 27 b) DERZNDERICN L TH 2 BMERITo AR EERICLEY X M 21FEo
72D, BERMNZITERILE TN OR 0 — 7 Y AT 58T,

BIZE RDES L FHDYV AP ED e LET:

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

squares . append (x**2)

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

TN —=THPET LLRICHFET S x LV AATOERZES (£ EEFEZXT2) CLERELTE
TV, UTOLSWRCLTEADVR MR VDR ZEWEHDRCERE T2 e TEET:

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

LI UTFTRRLCTY:

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

IR L DERTHARTVWTT,

VR FAEREE. FERoFD K| for A, ZLTOMEULED for » if AITHKEINE T, VR FAEK
FLOFETHRIE, for & if AIOa YT F XA PR TRERHE L ZAER2 SR 2 L WY A T, HIZIE. X
DY A MNEERLIZ 22DV A FDEENS, EIDBDALEZRTIILET,

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

ZAUIRDa— F L EMTT:

>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x = y:
combs . append ((x, y))

>>> combs
[, 3, 1, 49, @2, 3), 2, O, (2, 4, B3, 1), 3, 4]

for ¥ if XAMADA— FTHRUMEFICKE>TWEZ2IZHFERHLTLEX W,

KPR TAOBE (Bl LOFITR (x, y) OBE) 13 X7 MCHHERSBETT,

>>> vec = [-4, -2, 0, 2, 4]

>>> # create a new list with the wvalues doubled

RDOR=I 1% L)
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(RIDR=I D5 DREE)

>>> [x*2 for x in vec]
(-8, -4, 0, 4, 8]
>>> # falter the list to exzclude negative numbers
>>> [x for x in vec if x >= 0]
0, 2, 4]
>>> # apply a function to all the elements
>>> [abs(x) for x in vec]
[4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' 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, 0y, (1, 1, (2, 49, (3, 9, 4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error is raised
>>> [x, x**2 for x in range(6)]
File "<stdin>", line 1
[x, x**2 for x in range(6)]
SyntaxError: did you forget parentheses around the comprehension target?
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

V2 MAERELEORITE, EHLXSLEETCHE LOX R P TEET:

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

5.1.4 X FLKY R FORATRE

VA MHERLEHOBRIORIIEEDORZDT, 22 MOV A MNERLEHEL LD TEE T,

KD, RXA4DVAL 3OS, 3x4 @ matrix ITOWTEZLET:

>>> matrix = [

[1, 2, 3, 4],
[5, 6, 7, 8],
[9, 10, 11, 121,

XDV R NAUEGLIE. matrix DITLH|Z ANE R ET:

>>> [[row[i] for row in matrix] for i in range(4)]
(L, 5, 91, [2, 6, 101, [3, 7, 111, [4, 8, 12]]
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AOHITRZX S, F A LAY A FAERELZR., i for Dar T F A rOHFTiHiEh T, DT,
ZOPNERD a— F 2 ElTd:

>>> 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]]

Ihzedd>—BEMRTZ e, ROa— FeHEMIcLD £

>>> 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, 111, [4, 8, 12]]

EEIITEMELRRNOR L D DHAAABEREMES HFPRWTT, ZOHAE zip() BEEDBRWEEZ L TL
NBTL kD

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

CDITZH BT ARXRY R 7 DFEMICOVWTIE BIHIZA DTNy D BBELTLEE N,

5.2 del X

VR MO EEPHIRTAE, HE2EETARDLVICA Ty ZARIEETAHELDD T, ZHD del
XTF, ZAUL pop) XY v FEEW, HZRLFHA, del KIFVR M PBRTA4 RERELEZD, VX
FEEHIRTA I TEET (MENER T4 RICED VA FERAL T ToTOVE L), FIZIEDITO &
2IZLET:

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

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del al2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

1
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del IZZEBEEDHIFRICHHEZ £ T

>>> del a

COXOBTHE a BT L. (BIOME a ILRATZET) 5124 D 25, del ORIDARICOW
TIEFRHTID FIF T,

53 27N> —T R

VR MR FINZ, A VT IARRAIA R oADK 512, BEZELoH@EOMELEH L 2 RTE
FL7, 0B =T >R (sequence) 7— X H (typesseq ZZMR) D _DOHITF, Python 13 F /2
DWRICH 2 FFHERDT, MO —r Y AF—XBpBMEN2Hd LhERA, FEDY—F > 28ES 5
—DOHHET: FFIL (tuple) BITT,

RIVFar< TRYGNTWL ODEP XD 3, HIZEUTOLSICEEET:

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

12345

>>> ¢

(12345, 54321, 'hello!')

>>> # Tuples may be nested:

.u=t, (1, 2, 3, 4, 5)
>>> u
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

. t[0] = 88888
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 o= ([1, 2, 31, [3, 2, 1)
>>> v
(1, 2, 31, I3, 2, 1)

TEOLBH., ZIVOERIIZEICATEMDEOVTNT, ZFILDAIRAIHBELLRRENS X512k ->T
VWET, N EEL L Z@3MNTUHMFEMTHERS THVWTI D, (X TADBKERAD—HZ 5725
A1) AFEMDBRBERIGED DD ET, XTVOBERERATEI LI TEERA, LAL, XY R b
DEIBREFEAREMZEDZ ZLIXTEET,

ZTNVZV AP EPTVETE, FWTWRZGH B2 HYTHHEIh S, 2703 FE T, B
OHROBEREIPLRDZZbHD, BRET7 Vv 7 (ZOFHOBRPLICHTEZT) BERPA VT Yy 7R (HD WV
|3 namedtuples DHEWFEN) T7 7L RT3 epZWVWTT, —/7, VA ME AZE T, HREEIWTWHE
CEIOA T 27 b THD, 20 TOA T L= Lo TT77EALET,

RIREX O X713 1 HOIEE» 523 X FILOMETT, Ao DEERITS 20, B3R T H
ENTVET, ZOXINVIFZEOAFEMR 7 THETEE T, —DOEREFFOX LI, HokAicar~
5 (B—oEx BN CTHOZTEATATT) 28 THETEET, XLAFARVWIThEd, 2R
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Ty, FIZIEUTDOESIILET:

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

>>> len(singleton)
1

>>> singleton
('hello',)

Xt = 12345, 54321, 'hello!' & RFIDINY D (tuple packing) DFITF . fE 12345, 54321, 'hello!"
M—DDR TRy 7ENFET, FOHEAEBDAIRETT:

>>> x,y,z =1t

ZOEEE, =T ADTVINY Y (sequence unpacking) ¥ THIERNZ S DT, GHIELETOY -7
VABBRMES I TEET, =T YROT Ry I TR, FEOEDTHNEI N TV SERD,. HLD
V=T VRADREILE LB TH B Z e NEREINE T, EHEARKRORADEEIZ T LD Ay 7o —F VR
D7y 7 EHAEDEDDITGRER N LIFERL T ZE W,

54 &8

Python (213, 8 (set) B> DD F—ZMb B0+, LAY, BETHELE LAV, BFST
LBNTVWRWERDEED TT, Set A7 =2 MA. Al (union). # (intersection). 7 (difference). XfFp
72 (symmetric difference) ¥\ o Z2HEERREE S I R— F LTV E T,

FEEIL. F720% set () BIEIE set ZERT 27D HHT 2 e TEF T, F: BEEZERT 272012
Fset) ZEALRTNERD ERA {3 TlER), BFIZEOFHELENLET, HFEIXDELI>a v
THmT 27— ZEETT,

L FEA ML —aryZRLUET:

>>> 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

(RDR=I1Z%i<)
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(FiDR— 25 D %)

‘['I", 'd', "'}

>>>a | b # letters in a or b or both
{Ial’ ICI, Irl’ ldl’ lbl’ lml’ IZI’ lll}
>>> a &b # letters in both a and b
|a| 'C'}
>>>a " b # letters in a or b but not both

{Irl q! 'p! 'm' tz! lll}

JZFAE RIS, set REDHR—FZRTVET:

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

{Irl’ |d|}

5.5 EED (dictionary)

b5 —o, HHRES Python ICHAAENTVE T, U BHE (dictionary) (typesmapping #Z8) T
T, FEEIMOFEEICD 7 HAHRE (associated memory)” % 7 BARALY (associative array)” &\ HHIT
FETL2IeMRDHDET, HLEHMEOBTA VT 7 2MEINTVWE Y —r YRR, HEE F— (key)
TA YT 2EENTVE T, ZOF—ZMo2rOLEBEAGRRENCTZD 9, XTI BIHEEIIF 1232
ZEWTEET, XANE, XFH, B, 2D XTIV DAEEEOHEIEF -T2 TEET, B
B HEVIIEENICEEARER A 7Y 2 7 P 2GR T VIEF —ICTEEEA, VAL ZF—L LTS Z
LRITEFRA, ZHUE VAMIRATARRA VT RIEEDKRAZITo7 D, append() % extend() D
EOBRXY v FEMFS>, A VSV —RTEETEIENTEDLDTT,

R F— (key): 1B (value) DRT7 DEETH D, F—H (FHHFOHT) ~BETRINILRLZW, tEZXD
EEXWTL &9, BAEIN (brace) OR7: {} 3ZEOFHEZERL T, I~ TRYUIHNT key: value DX
7 B REAEMAR 7 O AN S b, HEOWHAEL 723 key: value 2NBIMX N E T, ZOREFEAEGHENRICE
ErEZEHINZDEUCAHETT,

HETOERBIEIZ. H2HEEMOIOF—2MITEHET I, F—ZHELTHEZTIMDOIBT I T
3, del T key: value DR7ZHIFRTAZ 2 dTEF T, T TRHELDNLTVWEF—%2f-oTHEHZLET S L.
D2 D& —12B#E O N TOWEFENE SN TLEVE T, FELRVWF -2 THEHEZIMDIEZS &
THELT—ITRDET,

BEF T2 MIHLU 1list(d) 2735, HETHEDLNLTVALETOFXF—25R2 YR N eF -0
AZNLZIEFTRERLET (Y — b ENTZY R PP LWIESIE. RO DIC sorted(d) ZH-oTLEEW),
ZH—DXF—DFECH 20D 0FANBIIE, in F—U—FEFVE T,

DITi, fEEZ o iHnflz Rl £35:

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

>>> tel['guido'] = 4127

>>> tel

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

RDOR=I 1% L)
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(RIDR=I D5 DREE)

4098

>>> del tell['sape']

>>> tel['irv'] = 4127
>>> tel

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

['jack', 'guido', 'irv']
>>> sorted(tel)
['guido', 'irv', 'jack']
>>> 'guido' in tel

True

>>> 'jack' not in tel

False

dict() aYA I 7 RIEF. F—LHEDORTDETIAEELY A M oFERERLET:

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

oI, HENUERBZH- T, FEOF— O oEZFNE S

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

F—PERLSCTHNDEG G, ¥ —T— F5llefio TERT 2 /HPEMREEbH D £

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

56 L\ —TDTFo=wvo

HEEICN L TA—=T 21T, items() XY v F&EMS & - ZRUIHICT 2 EZ FIRHTHD e %7,

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

print(k, v)

gallahad the pure

robin the brave

=T Y RIZDTBN—TEITIEE, enumerate() BEEM S v, HEDA VT v 7 R EREFKHTIED
Hyzencegd,

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

print(i, v)

0 tic

(RDOR=I12Fi <)
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(FiDR— 25 D %)

1 tac
2 toe

Zo¥lEENU LD =7 Y RABRFRIRICL— T 57012, B zip() R o TEEZEEZ VO AT
5ZENTEET,

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

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

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

What is your favorite color? It is blue.

=TV AEHWHMIZE S TV =TT 5103 £ Y RAOHMZIEAICHEE L. X\ TEK
reversed() ZMUHL 3,

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

print(i)

= W o N ©o -

=T R %Y — FENLERTAL— 7T 3123, sorted() B R NE T, ZOBEEBIIITTONY R EEH
T, V=V BAOH I REYEIRL T,

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

orange

pear

= YR set() BHS ., BEHEEEIREINET, —F Y RIT set() BHio7z LT, sorted() %
5 L WOHAGDLEFIZ, JEEPEI XN TWEY —F VAT, FA—ERZIIZ1EDAL—TTT7 7T 3
EBRNRAFIETT,

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

RDOR=I 1% L)
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(FiDR— 25 D %)

apple
banana
orange

pear

LELEN—TNTYRPZEBELZWHERIIEONSZTL k525, fbDICHLWVWY R F2EoTLEI1E
IMEDHRTRERI D, $EHDFT

>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan(value):

filtered_data.append(value)

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

5.7 £HICOWVWTHSDL

while % if T o 725 (condition) 11X, EOEZZF TR, MOEEFHHS e TEE T,

HEEA T in 8L K not in 1. HZMEPDH 23V TF—OHIHEET 20 (ERIEIFEELRVDR) E5 0
EWRTIA Ny I TAMTY, AT is BLXUY is not &, Z0oDA TV =7 FPEBICAIL AT
VI bTHIZDESIhERANET, ETOHKEE IR CELRIECZR > T, L HIBHEEETFLD
HARNEENEGL & 72 D £3,

PO ER S 2 e TEET, flRX  a<b==cld adb EXD/NhEL 2DOb & c BFELLRLY
ShETAMLET,

7 —ViEE T and X or THKHEEZHASOEZ P TEE T, 2L T, HEHE (H2W0IEM 500
7T—NR) ORROBEEX not TeNET, IHHDEAEFIZELT, HEBHEETF XD BEROERIAMIZR T
WE T, A and not B or C & (A and (not B)) or CHEffiicis k512, 7—AHEFDOH T, not D
BERIEMARDE . or PERDBELS R TVET, BAA. AFEMEZHRIXEAOHEAEDEERIATE
ESce

T—NVEET and ¥ or &, WhW 3 58 (short-circuit) HETTT, ZASDEETFOFIBIILED HHN
MR X AL, FEERAMEE L7 Caliliz Ik £ 9, BIZIE A & CIZETB 23D L %, A and B and
Cidi ¢ ZaHliL ¥ A, —fRIC, EREEFORDHEZ 7 — VETEZ L TRVZMEE LTHWS &, |
EERBRICTHE X N5 1802 b £,

e fthd 77— N KOFERZZRBITRAT 2 e HTEET, HIZIE

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

'Trondheim'
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Python Tix., C 2IZEA&D., ROFTORAE A4 VFHEET = 2HFH L CTHRNITORBRERHZ Z L
RKEELTEZIV, ZHIZED, = 2RENXNTWELIAR=2ANLTLES VWS, CFuroa
THRET LB 7 5 ADOREREMTXE T,

58 =T AL EDMDEDLEE

BLTC, =7 Y24 7Y227 ME, ALy —r >y 2Bofhor 7o =7 e tiEcE 3, B 8
% (lexicographical) JEFDBHWONE T, 3. BHMDO _DOEEZLB L. ZDENFL K RFHUIZD
Rl CLEBHER DR E D £9, FLITNUIRO ZDDEREI L., DY — 7 Y AOERHIPRE 3 L THilT
9, ML LS T3 20BEENVTAEFE LY —F Y 2BTHIUL, 20> —F ¥ A ToORELK%
HRNATVE T, Z20Y =7 Y ADRTOERDOHERRIEL L RIUX, =7 Y RFFELVE AR
NET, FADY =7 Y ZAMH 5 —HDRELDICH 259> —r Y AR 51E, HOWHDY —7r ¥ ZAD/NE
W= VR ARENE T, XFINII T 2EFNRNEF NI, H4 D35 Z iz ASCII EF %z v
9, LT, ACEOATY 27 bEFOY -7 Y A TOBEIT-> 1262 R L £ 3

(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)

ESMDOATY 27 bPALZE <> THRITZ2Id, TNHDATY =7 PHAEYI R Y v F 272441
LTW2DOTHIUIFFAIEINE T, BRI, B2 BERF L OETIE, Z0BEIC X o THEEBMTOILE
Fo BIZIZ. 0 & 0.0 BFEMTS, —77. WERLBIEFEALRWEER, 4 > X —7) X —I3 TypeError fi
NeRESEET,

i:1pz3
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%
SIX
T a—-I

Python 4 ¥ 27V X247 3¢, BUOEHTZ L., ChETIATo TELER (BIESCER) 3kbhtn
¥9, TI26. XDRVWIOISL2EERLVEL, TFRAMLT 4 X 2ffioTA V2TV EANDATTZH
HLTBE, FEEORDDICT7 7 AN EANCH > TENEIRZ2 2 X WTL xS, ZOE¥EE RTUTH
(script) DIERRE B VWE T, TR T LNRAKRIICON, AV TFYRAERICT 5012, A7V T MEWN
ODPDT 7 ANZHENL K BB LNFERA, Ty WD T r T L TEWTELMEMNLEEIC
DVWTC, ZOEHRE AV -T2 RMH4ADT0 7 A THVZWEES S LLEEA,

2OV REREYR— T 5701, Python TIHERE 7 7 A MITHEWTBE, X7 VT POHFRAL V&
TN RDWNEEA VAR VA LTS FESRHDET, D77 A40% £V a—Ib (module) LW ET, E
Va—ZHBERF, MMDED 22— main TY 2— (EFTO Ly TLANALRERE—-RT7 7€ AT
XLZEMOEED R LET) I import (ADIAA) T2 ZEDBTEET,

EY 2 —/UI Python DEBESLXDBA 7T 7 AVTT, 774 NVRAIFEY 2 —VHIHEEE .py OV
SDIZHRDET, EY2—LOHTIE., (XFHND) EY 2 —NH% 70— VAR __name__ THUFTEZ ¥
T, BIZIE. BRIADDTFRA LT 4 X %2fioT, BUEOT 4 L2 FVICLLTONED 7 7 4 )L fibo.py
ZERLTAEL & 5:

# Fibonacci numbers module

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

print ()

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

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

return result

I Python 4 Y &2 7Y RIZAD, FEY2—LEDFDa~<>Y KT import LEL & 5:
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>>> import fibo

ZDORIETIE. fibo TEEINBEBOAHTZ BIHIRIED namespace (FHE Python MR 11— 7 L %F1ZE
M 2ZHL TSIV ICEMT2Z2 3D FHA, FUTEY 2 — 1% fibo 721 2 ARITZEMIEN L £
T BBICIZEY 2 - ZHoTT7 7 BAL KT

>>> fibo.£fib(1000)

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

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

>>> fibo._ _name__

'fibo'

Bz EA#S Do, n—ANVBAENICRATE LT

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

6.1 E2a—JLICOVWTHSICL

Y 2 —UZiE. BEERICMATETXZANL I ENTEE T, TNOHDETXIEY 2 — L2
2720DHDTT, TNHDEITIE. £ VR— EXOHFT BV TV 2 —LEZBRRONP o728 BITFITE
TERET, L (T7AABRZ )T LTHETINBHBEDEFTENET, )

BRDEY 2—=WF,. BRDT 74 RX—FRA4HIEBZF>TVWT, Y2 — L TERIN TV S
DT =T NEZA—IURAHZERE LTEWE T, Lo T, BV 2L DI 2—FDrm—
POV BRI RE RS Z 2 0EEETIC, 70— NAUBREREED 2 - L THI P TEET,
—H. BOPMTo TV 2IEEEZHALEMBL T0IUE EY 2 — LNOBEESIRT 20 L [F L RLE
modname . itemname T, EX 2 —1 D7 — LB REVWLELAILHTEET,

bl

ED 2= NMIIDED 2 =% AL VKR—FTEFE T, import XFEI 2—L (XIHWKXFAEARAZ VT MTYH)
DEHICEZXFTH, ZIBEETHo TRATIED D FHA, 1 Y KR—PEINZET 2 —NHIE, TV 2—
AD by TLL (B 7 208 ZENTHIE, TP 2— 1D v — L RGHTZEEICELPNE T,

import X2, HBEY 2 — LV ADHLHT%Z, import ZEITLTWBEY 2 — )LOAFIZEMPANCESEE D A
LEWVWHIERIRH D FF, FHlZIR:

>>> from fibo import fib, fib2
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

Z DR, import DR L IR ZEY 2 — NV H% 0 —HIVRAFTZERMICID A2 Ziddh g2A (o
T LOFITIE, fibo EERINEEA),

*1ogmpgaid BEGERD BT ¥NDE 0 TF, BV a2 AL NVOBMERLETTI L., BRBEEY 2—1D v -1
_ eAETZERICENX A E T
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EY 2= L TERINTWVWAHAHETZET import $22WSEMEH D £

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

COEZSHTRT7 VX —Ra7 () THEZHDEZRNTIXRTOAHIZA VK- P LET, FAREOHET,
Python 70275 -3 Z0HEEH2MHVEEA. RMOLHINA ¥ X —T V) Z—IZHAATN. ERFAD
Bk FEESLTLESAIRENYH 2026 TF,

—INIE, BT 2Ry F =I5 x & import $ALWVWIRH HIZWFERTEEEA. 20V DI,
ZOEERTO L LIRLIIRAIHEICZ LWa— RIZk 2256 TY, Ll Mty aryTtx—&4L 708
ZROTEOIICHES DIEDLRZNTL & 5,

EY 2 HADKIT as BV TWEGEIR, as ORADHHTZERE, 1 VY R—FENLET 2 —A0HEL
£9,

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

CHUFFEERNCIE import fibo YR UHETEY 2 — %A Y R—FLTWT, ME—DEWIA v E—FL
ToEY 2 —H £ib EWOSHHTTID KA S X512k >TWVWB I LT,

ZDA4 YR—=FFER from B VWTWTHH R, FCHIRPELNET:

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

AR FETHELOMET, S22 NEA Y EZ—=TVED 1 Ly a>»Z iz 1 E7ZY import X
NEF, WoT. EYV2—AZBIELLBERIE. A Y2 —7VX2HEHIERINILRD FEA - B
LW, ZOBTFELLTTRAMLIZVEY 2= 1 D7 o 125E1CiE, Hl21E import importlib;
importlib.reload(modulename) @ X 51T importlib.reload() Z{Ho T 72X\,

6.1.1 E2a2—I%Z2XRIVTFELTEITITS

Python € 2 —n1%

python fibo.py <arguments>

YFEITIBY. __name__ IZ __main__ DPREZINTVZEZFRWT import L7z Z LRI LS ICEY 2 —
ANDI— IPETENET, DEDET 2 - LDRREI:
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if __name__ == "__main__":

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

ZDaA—FEBIMTAIET, ZD7 744D import TEBZEI 22—V ThHBEHERHIZRAZVTRELTDH
HZ2E5CHDET, BERLEY 2 —h "main” 7 7 ALk LTREI SN EET, avr Fo4 >
ZRIRT 23— FBFEITSINE06TT:

$ python fibo.py 50
01123581321 34

EY 2=/ import INFHEE. TDa— FIFETEINFHA:

>>> import fibo
>>>

COHFERZEY 2a—VIHARLI—F A VR -T2 —2FRH LD, TRAIDEDIC (R2ZV T 2E
Va—nb L TEHLTA MRS —FEETLT) bh 3,

6.1.2 EZa—ILRER/NR

spam L WO HRDEY 2 — V%A VR—bFTELE AV X—TVEX—3ETZOHRDMAABLEY 2 —
NERLET, TV 2—N1ED—EIX sys.builtin_module_names IZH D FF, Ao oKd -G53,
spam.py E WO HHIDT7 7 4 V% sys.path IZHZT 4L 27 PVDY R PHHHELF T, sys.path LT
DL LS E 7

e ANMENTATZ VT NDBHEZT4LIZ MY (HBEZWVIET7 7 AADBEEEINRP T2 ZEAL Y M T4
L7 V)

e PYTHONPATH (74 L2 b UHADY R b, ¥ 2 VAR D PATH ¥ [A LX),

o AVAP—NHEMIFELT 740 (IBHIE LT site-packages 74 L2 MU —HEEN, site
EY 2 Mk o TEENS),

FHR: SRV VYRR TBEITrANTRTALALETIE. ANMZIHERZ VT NOHBET 4L
MRS YR IV IR0 RRICGEHEINEST, BWBI 2 VRV v 7V I7%2887 417 b
VIZEY 2 — LR GEN ShEEA,

HIFAL X N7z, Python 7025 4% sys.path ZBIET 2 Z e TEET, A7V T M7 74 0% &
T4 LV7 P UDBKREARZRDIHE, FHET A TI VR LD HENSEMSINET, ROT, 4 77VDT 4L
JMVIZHBET7A4LEDD, ZDT 4L MIVRRHAFLCLRIDRZ ) T IPELEL TS VR—-PEINFE
Fo UL, RS ATV ERRLTEESBMITVWADOTRVEDIZEEVDS ¥ T, LHFLWERIE
BEEDa—I ZZ2RLTIEZ W,
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6.1.3 ” a2 /XTIJL” iz Python 771

EBY 2 - OHiAAAE EFEIET 2729, Python 133 ¥ A VEADEEY 2 —)L% __pycache__ 74 L
27 VU D module.version.pyc 77 ANELTHFrvalEd, ZITversion Far M LEhi7 >

ANDT =<y bERTDHDT, —fIVICIE Python D N—2 2 Y HETF, #lxiX. CPython DV V) —

Z 3.3 D, AV A NFEAD spam.py 1 __pycache__/spam.cpython-33.pyc £ L TF v v > a2 &N 3T
Lo, ZOMADEFITED, Python DEZZEBDV )V —APN=T a3 DAV A IVFEAEY 2 —)b
HHEFETEET,

Python (&Y —RDZEHHKRE 2> A AFADDD LKL, oY L LFEADDDPRIT TR LD EHa
URANDBREIZIR > TWROWHIZHRLET, ZAITERICHHTUHEINE T, £/, 2V M ALEAE
Ja—WI T Ty b7 4 —LIMKERTD, T—FT I/ F Yy DERZIRTLABTH—DIA 77V R HET
5ZHTEET,

Python 32 DDHARXF ¥ v a2 DF 2 v 7 2ITVERA, D& av Y FIA VP HEHEEY 2 —
ADPTHAIAENTGE T, BICHIa Y A LEN, MBREMRETLI2IEHD EFEA 220D, V—X +E
Va2 DORWEET, ¥y vy aDlREITVERA, Y —RADRW (YA EAHDSDDAD) it
EPYR—-PFTIE. a0 SANBEAEI 2 —NMEY R+ T4 L7 MV RZELSTERESLT, Y- T4
ZRVIZY =R - EI2—DBHoTIWVITERA,

I 28— MENTF D Tips:

o AVNANBEAEY 2 —LDY A X%/NELT57DIZ, Python a2~ FiZ -0 721 -00 X1 v F
ZES ZEDTEET, -0 XA v FiF assert A7 — M XY FEFREL. -00 A A v F1F assert A7 —
FX>bE  doc.  XFHNERELET, W 2rDTRIILZIINLDREZNS D DITKE
LTWAARENED D 5720, BOBPMEZ L TVWE2EERLTWEEERZRoTIhoDA T av%
EORNETT, 7 Bfifbk” SNZEY 2 —Z opt- 7% FL, BEOIA VA AFAEY 2 —L &
DI A ZDNEIL D ET, FEROV Y — R CIIEEHILDOEENL L 2 REELD D 5,

o .pyc 774N .pyo 77 AN oHmALENLL LTS, BT LE .py 77 AADSHANE
Nz TXDMSEHRICENET 2D TEDHY FRA, .pyc 7 7 AV TEHILEINE DX, FiAAA
W2 BRI TE,

e compileall EV a2 —%ffioTT4 L7 PIADETDEY 2 — M LT .pyc 77 A NVEESZ
EBTEE T,

o ZOMFICET ZEMIX. HIEO TR —F v — b EED T, PEP 3147 IZi#lEhTWE T,

6.2 FEEI 2L

Python 3T 2 -1 I 4 75V ZFEMLTVT, 5D Python 74 77V V7 7L YRS F¥aX
YIFTHEHLTVET, BODPDEY 2—VIEFHEDOATIKIIT 7 EALRVS DD, FEP, S RATL3a—
N2 OS OWBEZRA T 272012, 4 Y =TV XL M4 YENTVET, 250V okETV 2—
Nty MIELTTY b7 — DKL 7> a T3, iR, winreg €Y 2 —/LiZ Windows
VAT ALATOARHEENATVET, 1 DFEHIMET2EY 2—12 LT, sys Y 2—iE, 2T Python
AVR=TYVR=IZEL I YENTVET, sys.psl & sys.ps2 EWVSERI—RKTu PR
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VT MIRRTAXFHNEER L TVET:

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

>>> sys.ps2

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

c>

INEDZODERIZ. A VX TY EPMFEE—NICH DL ERTERSNTVET,

ZH sys.path BEXFHDPSHRBVAIT, A VETVEAPES 2a— VBRI I ZDORRAZRELET,
sys.path (3BREEAHL PYTHONPATH %> 51577 7 4L b oS RIZ, PYTHONPATH 233 E X LTV R T AUTHHAA
HBDT T AN MECRESINE T, FENRV X MMECTEE TN TE X

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

6.3 dir() FBA#

HIAABIE dirO) 13, HDZEY 2 —ADBEARAEZEREL TV E0HANS Db ET, dir() &
V= FENXFHDOY AP ELET:

>>> import fibo, sys
>>> dir(£ibo)

['__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',6 'getsizeof', 'getswitchinterval',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',

'intern', 'is_finalizing',6 'last_traceback',6 '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',

(RDOR=I1%i <)

60 FO6EE -




Python Tutorial, J1)—X 3.10.13

(RIDR=I D5 DREE)

'stdin', 'stdout', 'thread_info', 'unraisablehook', 'version', 'version_info',

'warnoptions']

AT AR, dir O BBIEERL TV HEIZIIEL $35:

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

>>> fib = fibo.fib

>>> dir()

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

ZH, £V 2—, B 2o, IXRTOEEOLHEIZV XA M T2 EIERLTL XN,

dir() &, HIAADBEBRLERDOLAFNIV AN LEVA, TROHDOEFINSHRD YR MR ER S, EHEE
Y2 —/l builtins TERINTVE T

>>> import builtins

>>> dir(builtins)

["ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'Stoplteration', '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']
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6.4 N\vir—2>

Ry r—3 (package) . Python €Y 2 —VAFIZE/MZ 7 Fv MIEEY 2 — 4" 2o TGS %
FETT, BRI, EV2— LA ABIE ALWIRy T —YDYTEI2a— LB ERLET, BroY, £
Ta—ALEHHTEE, HEADEY 2 —LDEENE VDI O — NAVEHGIZOWTOE LR THHER LS
WRBDEFU LI, Fy MIEEY 2 -V HZFHAT 2L, NumPy ® Pillow D X5 ITEHEY 2 -1
MBERZNR T =Y DEFEN, HODEY 2 —LZIZOVTODELZL THFEL IR T3,

BE 77 ANRHEET =R 2RI 2DDET 2 —1DaLrsay (" Ry r—o7") 2R LEVER
ELEL XD, BEZ7ANMIIZ L DR RS BRI DH 2 (BEIFIET. Hl2IE .wav, .aiff, .au QY
THHENET) OT, WABI 2L L7 s ANBERAZHEAELIT2EY 2 — V% fER LD X TF >
ALTeD T 2REND 20 LNLERA, £/ BET =X L TEITLVERA REHOHRE (I F> >
7, Ta—0BM, 4374 FEROEH. ATHZRZATLVAROMERZY) H20d LhEtA, £5
BB, IO LBMERFITT2EY 2a— L 2RTLARCHESZLRARSBTL &5, UTIC (BENZZ 7 4
NS ATLATRBL) Sy r—YOERERLET:

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

Ny —I% import 35, Python I¥ sys.path LDT7 4 L 27 PUERRKRLT, by TLNLDRy F—
POANoTH T T4 L7 PURELET,

The __init__.py files are required to make Python treat directories containing the file as packages. This
prevents directories with a common name, such as string, from unintentionally hiding valid modules

that occur later on the module search path. In the simplest case, __init__.py can just be an empty file,

) -

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

Ry =ID2—HE HEDEI 2—L% v r =I5 import T2 Z N TEET, HlziE:
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import sound.effects.echo

ZOEEIZY TEY 2 —JL sound.effects.echo #0—RFLFT, ZDEY 2—i%. UTD LS ICE LR
ZEITSR L RTER D T8 A,

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

P7EI 2 =A% import T5H5—DDHEERLET:

from sound.effects import echo

INBYTEI2—)L echo 20— F L, echo 2Ry r—IH = RITWEHFLZ L THHTES LH5ICLET,
o TUTDEIICHVWEZ R TEET:

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

EHIRDHBI—DODNYV T =y a3y LT, DELREESEHZER import $2HENRHD F5:

from sound.effects.echo import echofilter

ZOBEDFERRICY TET 2 —) b echo 2 — F L E TP, echofilter() ZEHEAHTES L5 ICLET:

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

from package import item % 5B, item XSy 7 — package DY TEY 2 —)b (E7FH T8y
=) THREVERAL, BB IR, ZHD K572, package TEBRSN TV BHIDOAETTH N ED
BWZCITHERLTLZEW, import X E T, item 238y F —INTERIN TV EH0E S DFANET,
EFEINTOWRIFNR, item FEY 2 - NVHTHHERELT, EYVa2—1Zua—-FLLI LilAET, B
LEY 2 —AH RO 521U, InportError 25AH I N F T,

KT, import item.subitem.subsubitem @ X 5 R Z Mo 7356, RED subsubitem %R { K E
BRIy I TRINIRD FRHA, BREDBERIIED 2 — A0y r—J WX TEETH, —OHOEZRT
EFRINTVDE Y 7 APEBRLEBICETEREA,

6.4.1 Ny 7r—oH5 * Z import %

ZN T, 22— from sound.effects import * X HEWSH, ¥HRZDTL & 527 HAMNIZIE, ]
EWDITETT 7 ANVT AT LRSI, ZDN r =W EARY TES 2 —BH 50 EHNET. &
T% import §5, WO UHZELZ Y TL k9, ZHARKIEEVRHEDPPoTLES Z S DD ET L.
HBYTEY2a—% import $5IZ LT, ZDEY 2 —LDHRMIZ import Iz TDAFEAELTHRL
VEIWERAREETLES b LA EE A,

ME—DIRRRIZ, Ny =Y DIFEIT Ry 7 =Y ORGIZIRINICIRMZEE S W5 B DTT, import XD
FEORRNE, Ry =YD __init__.py 3— FIZ __all__ EWHILRTDY R FBERSINLTWIUZ, from
package import * DIz ¥ T import TNRNEXEI 2 —AZDV AP LTHES, EWVWHIHDTI, v
TV OFN=TarBY ) —RENDH L EIY R N ERFIOIREICEN T 2 D1E Ry r— I DIEEDHIE
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YRDET, HOORY =I5 5 * & import §23 2 WHHWHREZLNRVRBIE, Ry r—IDEE
BFZDFEWHETR=-P LBV 2L THLEVERA, HIZIE, 7 7 1)L sound/effects/__init__.py
W, RDES5 a—F2ARTHEX0rd LAEEA:

_all__ = ["echo", "surround", "reverse']

ZOHITIE, from sound.effects import * £ 3% &, sound.effects v 7 —IDLHIFEINT 3D
DY TEY 2 =P import ENBZLICH->TWVWSE, LWVWI I EEKLET,

H LD __all__ NERINTORITINUR, FITX from sound.effects import * i%, »¢v & —3 sound.
effects DETOY 7T EY 2 — AV ZHIEDOHLETZER OFA import LERA . ZOIHIZ (HEIRE - TR
It a— K __init__.py ZHEITLT) v & — sound.effects A% import N7z W5 Z & ZHERL

ZDRy T —ITERINTVWELHE(%Z LT import 327513 T3, import X2 4E1ICIX. __init__.py
TERINLLHE (2. ARNICE - RENEY TEY 2—-00) DZENET, v —YDHFTEY 2L
T, LIATOD import X CHIRINICE — RENZH DI EAET, UTOa—FEZEXTLEIW:

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

from sound.effects import *

LoHITIX. echo ¥ surround EY 2 — L HBREDHZRTZEBIC import ENEFT, TNLDEY 2 —ILiE
from. ..import X EITEN/ZFRIC sound.effects NTERINTWVWE2HTT, (ZOEMIE __all__
PERBINTVDI L ZIZHEHEFET, )

FEDEY 2 — LTI import * Zflio7z & EiT, RED K — Ve > e HHTD A% R (export) § 5 &
DG SN TIIVETH, ZRATHRRIDHEOI - FTREVWIETRBRVWEEZET,

from package import specific_submodule Zffio THHMBIILR NI LICHEL T TV ! HE
ZDRFEEX, import BT BT 2 —ADBMD Ry =P LRI CEHTEFE OV T2V 2 — A2 bR IFNE
BORWEEEROWTHRE SN KT,

6.4.2 Ny Tr—JRER

Ny r—=I (RROHFID sound Ky 7 =D X)) BT R Fr—YOEF HHEELIN TV EHE,
Hort import 2 o THHBBRICHZ v F =2 BHTEE T, HlZIX, €Y 2—/L sound.filters.
vocoder T sound.effects Xv 7 —I D echo EY 2 — L&V 3§ % &, from sound.effects
import echo Zffi5 Z & TE %,

F 72, BHRIYZHS import % from module import name DR D import XTHHATE 3, Z DR
B2 A8%) import Tld, SEBHD Ky P THES L OBy 7 —I 2 EE L £3, surround £ 2 — /L OfIT
. UTFTo ks icsdbdcess:

from . import echo
from .. import formats

from ..filters import equalizer

R import IZIREDEY 2 —AABR—AT B3I EIWHER LT EE WV, AL VED 12— LOLANTHEIC
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"__main__" RDT, Python 77V 5 =23 DA Y ETa— L LTHRHEINEZ L 2ERKLTWSE
Y2 — )L TR import ZF|HT 2 RNETT,

6.4.3 BT« LI NIRDNYT—2

Ry =IFb > —oFAlkEMEL LT __path__ ZH¥R—FLTVET, ZOREMEIF. Rvr—I0
__init__.py FOa— FPFETEINS LD DAENC, __init__.py DINDHLNTWET 4 L7 P UKD AT
YAMIRZ ISV ENE T, ZOERILETETZ2I LD TEES, EEXMR 2L, LIEZD w7 —
FIA2TWVEIEY 2 =AY TRy F — I DRRITHELE T,

CDKREIZIZ L AL BB BIRVDTIN, Ry r—IWNIFET 2 EY a2 — A HEHER T 2720125 &
EDTEEXT,

1D
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SEVEN

ABeA

70277 AOHNGEIZZNL O0OBERD D ET, T2 ANBP@EDFETHENIT bR, F
KFES DT 7 ANREL 3DV ET, ZOETWE. T LEEOPOHNTOFEIIOVWTHELET,

7.1 BHZERPIKT+A—Iv T3

INETIZ, EHEHNT 2 20D X (expression statement) ¥ print () BB CTEE L, (BB=
B77AN0F T 27 bD urite() XV v F2MS FETT, HEEHNIZET 7 7 £ 13 sys.stdout TS
MTEET, 5S4 7oV V77 LU REZZBLTLIEZN, )

BICEERY]D TEENAREZITOHAIED D, 7r—<v F2HIHLEZVWEES 223 L DB TLE
S5, HH%E 7+ —<vy b TBHEFINLO0HH T,

o 74— MEANFIITIIL 25 2iE HESIHFC=HOMEIIHAORNIC £ HEZVWIEF &
I TN 2D £F, ZOXFHNONHAITIE, X7 { £3XF } OfIC Python DX EHIT, 2D
R OEHRY 7 I MVENSRTEE T,

>>> year = 2016

>>> event = 'Referendum'

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

o SCFFIO str.format) AV v Fid, &350 LFMpph 5. 22TH { &} 2o TEBIR
AT BBHOEEMI T, MHVT + =<y FOWREMEE T, 74—y F SNDHROMHE
5ABREDDHD FT.

>>> yes_votes = 42_572_654

>>> no_votes = 43_132_495

>>> percentage = yes_votes / (yes_votes + no_votes)

>>> ! YES votes ' . format(yes_votes, percentage)
' 42572654 YES votes 49.67%'

o BRRIT, XFHNDR T A ABERFEEREZ V. ETOXFIZHDTAHL, Bw@EboL 47y
FEERRT & 5, XFHIRNCIE, XTI DRIIRZFEE L TIEE SN 7 LIRICHTZ 2 DI 72 %
ERITI XY v RHBWLOH D %7,
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ol THZ2HEIMANTLYE, TNy FJHINTERZ TIER SRR LLVE &, repr (O BIE»
str() BABTYARMED CFHINCEMRTE £ T,

strO) BIBIIMED NRENICHD 2 REAZIRT72DDH DT, repr() BIEIIA > 2 =TV XZFHD D (H 50
[FIfE ¥ 72 2 XA 2 WG &3S SyntaxError 12745 X5 72) RIAZIRT-0DbDTT, AMHHLDIZ
BLUREREDERB 2 F 20t 7Y 227 MzBW T, str() i repr() tRACHEZRL £9, B, VX
FRHERIRDE T 5T — 2 MERYE. ZLDEPEE SDOBBUCH L THRLEHZRL XS, —H. XF
. 2 DDRLRZRBEFoTWET,

WL O2DfITT:

>>> 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:

>>> y

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

string €Y 2 —/L® Template 7 7 A%, XWFHHDEZEHLT 2O EZREL TVWET, $x DX D
BRIV —RARNR =2l ZOEREHFHFICHIELZESIRAEIN, A2 7+r—< v bAREeTHD
WTT,

711 74—y FEHXFIIVTIII

74—y MEAXFEY 77V (B LT fstring £ PSR FET) Tld. XFFIOTEIC £ 2 F 2. X%
{expression} & Z 2T, Python ORDEE XFFHNDOHIZ AILAD T,

F T ard7r—<y MEETFEROBRAMHITIONET, ZO7+—~7y MEETFICX > TED 7 +—
<y FARERIEITE £, ROHITE. MERT 2/MOSUIF 3SHICOT7+—~<y FLTWET:

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

i DRARZEREOTRE, FDT7 4 — LV FORNONFIBEIBETEE T, ZOMEEIIMERIZ 2 DI
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Python Tutorial, J1)—X 3.10.13

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

MmOBHiFIE, 74—~y FTARNEEZTHRTIDICMHZEF, "1a' T ascii() Z. '"!s' & str() %,
"I 1 repr() WAL XS

>>> animals = 'eels'

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

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

My hovercraft is full of 'eels'.

=fHEFeMMT s e N2EBHAL T, K. 4 a—nad, XeaHiliL 2 XFHIRE, O TEREINET,

>>> bugs = 'roaches'

>>> count = 13

>>> area = 'living room'

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

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

= 5T DOV TIE self-documenting expressions 2L TL & W, 7 —< v MIOWTOMLEE
% formatspec DV 7 7 LY AL A REZBL T XN,

7.1.2 XFFD format() XV v K

str.format() XY v FOFRERKWRENFIIRD LS 2B DTT:

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

e ZOHOXF (ZhET7+—< v 74—V FEMFRET) IE, str.format() XY v NS4
7Y PCEBRINE T, HNOFOEFIE str.format() XV v RIKEINLF TV 27 b OfERE R
TOIRERET,

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

eggs and spam

str.format() XYV v FIZF—7 — R5IBDBEINIGE. ZOMHEIEEF—7 — F5IBOELFNIT L > TSI N
£7,
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>>> print('This is . ' .format (
food='spam', adjective='absolutely horrible'))

This spam is absolutely horrible.

JEF5 e *—7 — FEIREHAGDODETHES 2L TEXT:

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

S LB RVEASCFASS D, EREATLE L BROBAICE, ZRESHOMETIZE  EROAHTEH
TEZLEVTL xS, TAUL BEEEFIBICIELT, AL (" 2o CHEOF—E BT 5 2 LT
T

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

GEE table & #* fLIEERloTHF—U— N LTHEITHELDD £7,

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

ETOA—ANBERDA - 15EE 2R THARALEK vars O LillAEDE 2 LRITENTT,

Ble LT, Toa—MTREZoWLBHREZD 2R 3/RNEBA LA INIZERL $T:

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

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

9 27
16 64
256 125
36 216
49 343
64 512
9 81 729
10 100 1000

0 ~N O O W N -

str.format ) 12 & 2 XFHEXFEDTLLMHIL, formatstrings ZSR L TLZ W,
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713 XFINDFEEXETDT+—< v +

RiZ2H:E 3FEDEPORBEUCREFMEET I+ —~<y PLAEBDTT:

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

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

1
4 8
9 27
16 64
256 125
36 216
49 343
64 512
9 81 729
10 100 1000

0 ~N O U W N e -

(D 7 LDBDAR—Z—{lH5731% print ) DEFNETEMINTVE ZLIKHERELTLE IV, print() &
I EaZEBM LT, )

XFHNATY 27 2D str.rjust() XY v Fid, HEESNLED 7 4 =V RN FIIDEFETAS &5
WEMCZEZAEZBMLE T, FAFEDOXY v R LT, str.ljust() & str.center() 2’HH T, ZhoHD
AV RPN 2T DI TERL, REHFLOWXFIZRLET, ANXFIDNRETEZHE. X5
ZYIDFED D LIZET, HEZOEFRLET, ZOMERDLDICH T LDLA 7Y PHRIERITIR S H
b LNFEEAD, BOEIRDOIICEZHINSIDIEFELTY, (RAZYDFEDZITV VDR, £ T
DA T LI x.1just (@) [:n] DEXIKCRATAAKELEMZZ D TEET, )

HH—DODXY v R, str.zfill() 1F. BEXEYOLEHZ P OiEDd LET, ZOX Y v FIZIEL ADFE
PIELLFVET:

>>> '12' .z£fi11(5)

'00012'

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

>>> '3.14159265359"' .zfi11(5)
'3.14159265359'

7.1.4 HVWXFINERRESE

% HETF (FR) 3IXFINDT7+—<v PTHMRIFET, 'string' % values &\ 5 XFHMBEZ b
A. string OHO ¥, H7IEE R H 2 0E values DR D DERICEHZ SN E T, Z ORIEIISCFHIMME &
LTHIBhTOET, flxid:

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

RDOR=I 1% L)
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(FiDR— 25 D %)

The value of pi is approximately 3.142.

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

1.2 771N EHRHAEETS

open() % file object IR L £F, KiK. open(filename, mode, encoding=None) D X 512 2 DDEHS|
Br 120% =7 — 5|2 THRFHEINET,

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

BHIDOFIEIE T 7 A VAD A 12 FHIT T, ZoDDEIESLFEHNT, 77 ANEEDXIMHES DERT
BMEDOXFBA>TVE T, mode 3. 7 7 A VHGmAHLERLS 'v' | EXALHEA (A%OBFD 7 »
ANHBHINIHEZINET) B 'w' L LET, 'a' W77 A VZEERHICHEES, 774 MWEZIAEN
NBRZHBINICT 7 A LOKIHBMENE T, '+ 137 7 A L EFiABEMACHE £, mode 5150
HREATHET, B INZGEIE 'v THREREL T,

HE. 774 METFAME=F (text mode) THD»I, FED T>A—Ta4 VY Txrya—FIhi7 >y
AV L TP EHAEELES, TYA—Ta 2J PMEESNRTNI, T74V 3T Ty P74+ —
LMMETFTT (open() #BRLTLEEWV), UTF-8 WHRAEDOHELOEED-», Bhizra—FT4 7
ZHE L7 WHESMNI encoding="utf-8" DIENETITHTT, E— NI 'b' 222774 1%
binary mode THE %3, NAFV—FE—FTDT7—XI bytes 77 =7 M TanAEELET, 7741
EANALFY—FE—FTHERX IVA—To VT JHEETEZH A,

THFAME—-FOHAMD T 77 v b 74— AFEHDITRELS (Unix T \n . Windows Ti& \r\n) %
72720 \n WEHT 2008774V OBETT, 7F A M E— FOEFEZRAALTIE \n B TL 2HEf%E 7
79 b7 4 —LEHEDITREBIRRTONT 7 4L bOEETT, ZOETITONE T 7 4 VT —RDEHIZ
TEAN T 7 ANME EFLBE LTS, JPEG 7 7 A LR EXE 7 7 A LD X I BANAL F V) F—XEHIET 3
BODDDET, TOEIRT 7 AN ERAEZTIHEITR LT, N FUVE-FE2MHS5 X5l TK
72E W,

T7ANITY 27 el L FZ with ¥—U— F2fli5 DRIRWEETY, 2R, LEHcflsis
FELTHRBIRRBRICZ 7 ANV b ALHILS 28T, with 25 &, MU It % try-finally 780 v
IxffioTELLID T o L HiRICETET:

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

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

True

HL with F—V—FEHHALRWVEEIEZ. 77ALEHC. 2O77ANVDEDIFHEINZS AT LD
V— 2 EBICET 272912 £.close() ZIERHLTL XV,
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f.write() % with ¥F—V—FX f.close() 2O ITWKMLIH LSS, 077 ANRIEFEIC
BT LREGATYH, fourite) DESIEN T 4 A7 WL EZAFEBVWIELRHDEFT .,

with X f.close() DFEFHLIC L > THUGNERIC I 7 AN AT 27 b 252325222 TL
HRERLET,

>>> f.close()
>>> f.read()

Traceback (most recent call last):

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

ValueError: I/0 operation on closed file.

721 7AW FTST I FDRAY YR

ZOHDOLIEDHNZ, £ L WS T 7 ANF T 27 PHBBECEREINTVWBEHDEIREL 3,
77 A ILVONE%

AT, f.read(size) ZMFOHLE T, ZOX Yy FIIHIZEDT—XEFiAMHL
T, XFH (TFAPE=ROEHA) » bytes 77027+ (N4 FV—F—RFDHH) L LTRLET, size

Zr=
BA 7Y a v OBIEEIRT T, size DEINZDADETH->HE. 77 A VONEETEHAML TR
LET, L. 77ANMBIIVYOXEYDMEOREZIDDZGEIIIE IR0 EFRA, size D
BTRVWEROIE, BART (77X R ME—FDFAH) size XF. (N1 TV E— ROEFA) size N4 +ZFEAN
LTRLET, 774 VORI TITELTOWRGEA, £f.read) 13ZEDOSCFY) (') ZIRLE T,

>>> f.read()

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

f.readline() X7 7 A A5 5 1 fTRT ZHAMD £3, ITXF (\n) 1FFiAH E N7 CFHN DRERTIR D
F9, ATHEMSINLDIE. 7 7 A ADBITTED o TOWRWGEDREITOATT, U, BRDELD

WEWTHRWESIZT 572D TT; f.readline() BEDOXFHNER LS, 77 A VDKIGELZZ 2 H
DD ET, —H. T '\n'. IROBEIT 1 XFELTDPOREZLFIITREAINET,

>>> f.readline()

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

>>> f.readline()
L}

T 7 AN SERIT2HANBICIE, 77ANMF TV 27 FIH L TAL—F2EL FERHY T, ZOHE
BEXEY ZMRICMHEZ, EET, fljBka— Rickd 3.

>>> for line in f:

print(line, end='")

(KDR=I1Z%i<)
1.2, 77MINEHRHAESTS
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(FiDR— 25 D %)

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

77 ANDITRTOITEY R MERTHRARD 720725, list(f) ® f.readlines() ZfHS5 2 TE
%9,

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

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

ATV 27 bOMOENE, FEXADINCERLRTIUIRD FRA - XFF] (7FAME—F) & bytes #7
Tl b (NAFV—F—F) DVTANLTT:

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

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

18

£f.tellQ . 77 ALF T2 bDT 2 A NHIZBIT2BEOMNEEZRIBHEZRLET, 774 LHD
BHEDOMBEIZ, N FUVE—FTIET7 7 A LDLENSLDNA, MET, 7FAFE— FTIEAHBERETERS
NEJ,

TrANATI =7 FOfEEZEET 51213, f.seek(offset, whence) ZEVWET, 7 7 A LALEITHE
#E 5 (veference point) 124 7+t v ME offset Z R L TatREINE T, SR AT whence 5IETEIE T,
whence AN 0 72 HIEX7 7 A VD FKHELHHD ., 1 ROHFHED 7 7 A MBZHEN, 2 RHIET7 741D
Bime SN e LTHEVWE T, whence 3BT 222D TE, 774V MOMHEIK 0, TROESEAEE LT
7 7 ANVDIFEENE T,

>>> 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'

THFAL 7 74 (mode XFHNT b 2R 07 HE) Tl 7 7 4 VDIETED & DHNLE IS %
= RFDFAENTVET (fSte LT, seek(0, 2) T7 7 A VOREAND Y —ZIIAJHETT ), Fiz.
Me—DERIR offset HIX £.tell() 2RI NAED, 0 DNVTHADTT, ZHLIHND offset EHITKREFRED
ReFENZGIZEILET,

77 AN T 27 MiZiE, Iz isatty() X truncate() W olo, HEDFDINRVAY v FH3HD
FF, T ANFA T2 7 MZOWTDFERBRHAL R, G4 TV V) 772 Y REHBBLTLEX W,
74 BTE ANhcHH
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7.2.2 json IC&BBELETNIcT—HDIFREF

XEFHNIHHIC 7 7 A MICHEZAATED, 77 AADLHARAATEDTEI N TEE T, BEDOHEAE I
DLBIPRETT, LWVWIHIDDH, read) XYV v FIIXFHI LRI Wz, int() DX 5 2B ZED
XFHNETE LT, o 27 123" D KSR FH %, Bl 123 ICE# LR TERHRVHAHTE,
b o MR T — 2B FIZEANTICR 72V A MREHEFEOLE, FIEETO =222 ) 7 7 4 XITHEH
272D E5,

I—YPEE I - RZ2FVLD TNy LD LTEHR T —281% 7 7 A VITRIES 250 D2, Python
T2 7 — 2R TH 2 JSON (JavaScript Object Notation) 25 Z ¥ B TEE T, Z DFEHE
EY 22—/ json IE, Python 7 —& BEZEID., XFHRFCEHRLET, Zo0HIE 275404 X
(serializing) EPHINF T, XFHNERHAPS T —X2HMERET L E. TPUT5A4X (deserializing) &
HiEHhET, V7 F7A4ARXRENTHRLTIVTIARINEETOMIC, A7V =7 bOXFIIRBTIZT » 4
NRT—=ROETHRIFLID, 2y Y= ZBU TN VITE oD THIEDTEET,

AR: JSON BRBERWET TV r—>a vy TF—2%22h e DT 2BICE{fEbhxd, Z<DSnr
7<= JSON IZEE LWz, JSON 37— X DB E T 2550 RWERK T,

F7T=20 b x BHYH, ZD JSON RO FHIEBZ R 51213, Bz 1{70a— F2HLZT T

>>> import json

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

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

dumps ) WZ72BEEUC. dump ) 3B D, THSIFHHMICA T 27 V& text file TPV T IAXLET, £
PEZABRCHDP NIz texl file 722 T2, ROISICEL Z B TEET:

json.dump(x, f)

WIZTTV T 74 XF5I120E. £ DHAIAARICE» N binary file B> text file 778552, RD X SIT/k
D%

x = json.load(f)

AMR: JSON 7 7 A ME3 UTF-8 T a— KL EF, JSON 7 7 4 L% text file & L THiAAA, H
HIAATRH K ¥ Z1Tid. encoding="utf-8" ZIHHEL T3,

ZDXIRBHIRI VT IA X T EFERI. VAMPHELRI ZLIEITEETH, FEDIFR -4 VR
XY A% JSON TV 774 X523 5P LB LRI TREBRD FHEA, json EF2a—LDV T 7LV
22U DOWT DR D Y £3,

BE.:

pickle - pickle EY 2 —)L
1.2, 77MINEHRHAESTS 75



https://json.org
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JSON ¥ I ZFBINC, pickle \3MEBE DKM Python A 79 =227 F 22V 7 54 XAlER 7 baL Ty,
L L. Python IZFHED 70 b 2L T, MMOFETRHRABEINTT TV Fr—2ay @ET5DIIIMH R £
Ao EBIT, T 74N P TEERTRL, BETERVEEILIOEONTEL, AFLDHIBEEICE-
THEBENz pickle T—X2%2 T2V 774 X35, REHFIZIDEEDa— RPFETENTLEVET,

76 BT1TE AhHR



EIGHT

ITS—H5

INETLT =Xy L=V OV TIRRICMN 272 TLED, Fa— b 7AFORlZBDTHL TV
B, FRICWKDODPDLT =X vt =Y ZRTVWEILTLES, 71 (DhLd) Z0oDlE-%D
B 2MENH D £F, 2T BXIF— (syntaz error) & BIS (exception) TF,

8.1 BXI>—

WX T F —I1IM T 5 — (parsing error) £ LTHHSHNTE D, Python ML TV BHIEHED X<
EiBT 2HMEO—DTL £ 5:

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

SyntaxError: invalid syntax

N—HIERKOEETWETE2RRL. hE7% R 2FRL T, [THTI I =K SR OAE %
RLET, T7—FKRHO BRIOD b—27 Y TUOERIINTOVET (F1F, PR dZITHREIAT
WET), FEoflTid, =5 — 3B print () TRIHIATVET, any (') BZOFCENHRST
FTo ANBRZ VT I HBERTOIHEF, E22RAMIXVDGD5 X517 7 A Ve TR SN SN
S

8.2 f5t

T ZRADPHINICIEL S ThH, ETLEI e LA BRI —0RET 200 LOEEA, ETHIIH
HaEhizz s =3 BIS (exception) LRI, WIZBEHILIIRD €A, THpH, Python 70275 4T
BN ZED XSRS P REATVEE S, IFEALDHINIT 07 S a TS, IFITRENS &5
BRA =1k ET:

>>> 10 * (1/0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ZeroDivisionError: division by zero

(RDR=I12%i<)
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(FiDR— 25 D %)

>>> 4 + spam#*3

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

NameError: name 'spam' is not defined

>>> '2' + 2

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

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

IT7—RA vt —YDOREITIIMIRI o e ZRLTOE T, FlSNIE 4 728 (type) TRRZ D, ZOEIMNT
T —Xyt—YD—Hr LTHIEIhET, LOHITOENL ZeroDivisionError, NameError, TypeError
T, PV LT S350, AL ZBINOHAALHL T, TAERETOMBAABFISIIZON
THD B ETH, Z—FEROHIHNTIE (D ZDOELI T 2OFAERLIEETID) LT LK IDH
FH A FEFINDOAFNIAALDOFIFTT (TREETIEDD FEA).

RO DITIXBIN DT T, 2 DBISN DR L M9 & 722 IRF L £ 5

LT =Xyt —IYDIEHEETTE, BIADBFRELLFEITaYTF AL (context) Z. ARy 7D L —ANy
7 (stack traceback) DFERTRLTWET, —fITIE. ZOEDICIEY —Ra—FTE2UVAMLE ML —2A
Ny IRRREINET, LrLl, BEANDPOHARONa— FIERSNEEA,

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

8.3 BIS 2B T B

Bl E BRI L TR ST 2 X587 77 2 2B L e TEET, UToflzRTLEZIV, ZoflTtik.
N XFHNBATIEND EFTL—FICANZIRLE T, 2—FH 717 F AT (Control-C A, FrlF AR
V=T 4 YTYRT LAY R=PLTWVEMO2DF—%2{oT) EIDiABZPIF TSI L2HlEE 3
TEDNTEZ ISR LTVET, 2—H2EMRL 72EIDIAAIZ. KeyboardInterrupt flSf0SEHE N5 Z &
THEHAIINZ LW ZEICHERLTL W,

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

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

try UITRDO XS ICEEL £55,
o £, try 8 (try clause) (¥ —7 — K try ¥ except ODRIDX) BETEINET,
o MBHHFISNDFEE L RITIUL, except B ZRAF v T LT try XOETERZET,

o try HINOETHIHINADFET 22, ZOHOED IIMREINE T, Kz, HIAED except F—

U — FORITIEEZIN TV R HIHC—T 255, except HiNFATI Nk, try/except 7B v 7D
BANETPHEENE T,

78 FE8E IZ—hH
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o LY except B THREI NP E =B L WHIALFEAET 2 &, ZDRINE try XOIMANCHE X H
E3, AT 22 FF (handler, JULIEER) A3E Zizd iU, MBS BWEISN (unhandled
exception) €720, FEITRLZ LI BRA vy =Y ZH L THETR2FILLET,

—D0D try XIITEBD except B BT S, A2 DRI TE2NY FIRIEETEET, 2d—
DDAV R ULPFETEINERA. NV FIEINT S try 81 NTRELZHNETZUL, FHU try Hi
HNDFNDFIANANY R T TR ET2HIFMIUIE L 8 A, except B TRILFRIMTH 722 712 WS B TEEOD
BIS e ETEE T, FIZIERDOKSITLETS:

. except (RuntimeError, TypeError, NameError):

pass

except HiD 7 7 A&, BISNLFIL 7 7 ADEIES 7 AD & ZIZHHE (compatible) £ 72D £3, (HFATIE
DB FERA — REZ 7 2DFINDBY 2 FEXRTWVWS except HIFHEIKY 7 20HI4 e HITIEIH D £8
Ao BIZIEX. XDa—FE B, C,D ZEF@EDICHILET:

class B(Exception):

pass

class C(B):

pass

class D(C):

pass

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

except B DI A TW5E (except B BHMNICL 2358). B, B, B t i hEdh 333720722 i
BLTLIEEW — BEUNC—H L7 except B SRBIX N2 DT,

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

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

import sys

try:
f

s = f.readline()

open('myfile.txt')

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

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

RDOR=I 1% L)
8.3. PN ZNIET S 79
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(RIDR=I D5 DREE)

except ValueError:

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

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

raise

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

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

try ... except XITIE. A 7> 3 VT else B (else clause) ZFT 25 Z e BN TE LT, else Hizikld 254,
2TD except Hik D BBRAIICEPRITIUIZD TR A, else Hilk try 8 TRLFIMNDPEHINLL o722
FWHETSN2a—-F2ELDRIKRILEE T, HIZERDISICTLET:

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()

BIMDa—FZMIMA201F try Hik D b else HIOHTHNIVWTL &I, BELL, 25525 LT try
. except XTHR#ESINza— FroXHEI N OLUANOHIANZE > THIEL TL %S5 2w HiEZ BT
LNBEHPHTT,

B3 T 2 & &, PISNIBEMN T SN B2 RO Z e A TE XS, ZDEEBIND 518 (argument) &
BIHINE T, SIOAEES LU5IORE, FINDORIKFEL £5,

The except clause may specify a variable after the exception name. The variable is bound to an exception
instance with the arguments stored in instance.args. For convenience, the exception instance defines

str__() so the arguments can be printed directly without having to reference .args. One may also

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

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

. except Exception as inst:

print (type(inst)) # the exception instance
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

(KDR=I1Z%i<)

80 FE8E A4S




Python Tutorial, J1)—X 3.10.13

(RIDR=I D5 DREE)

y = eggs

BISHG IR R > ToiUR, 25 BHE SN WEIHAD X v & — 2 OREDED ( TRMEH) ) icHh &
NE9,

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

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

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

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

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

Handling run-time error: division by zero

8.4 fS\zxthid B

raise XM - T, FFEDHNEREXEZ e TEZT, Hlzi:

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

NameError: HiThere

raise OME—DGIBITEE TN 20N ZHE LR L T T, ZHUIHIANA 2K 20 B4 27 5 X (Exception
AR LI FR) TRIFNIRD R/ A, BN S APEINLGEF, 5IEELOa YR 7 7 Z23EY
HEh, BEIWICA v 22y 2L g3

raise ValueError # shorthand for 'raise ValueError()'

BINDBFEAE L7 85 2 HIE L 72WR T T 20BN 20T 2 5% Dozt iud, HREXD raise
XeffoThIS ZHEHSED Z e TEET:

>>> 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

8.4. FISN=ExHTS 81
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8.5 HISDESH

except HIOHTRUWHDFINDGFEAE L85G, ZORUHEOPSMNILH SN ZBIND LT — X v —DITE
ENET:

>>> 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 EINDBMUDFND SEHREEINT VWS Z L EZRT DT, raise XA T2 a D from AJEFEEL
%9

# exc must be exception instance or None.

raise RuntimeError from exc

Nl =X 1 ) R A Y=k - S i G I Pl o &

>>> 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

F7o. BERRHIAN OEHZ AT T 51213 from None Z45E L £7,

>>> try:

open('database.sqlite')

RDOR=I 1% L)
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(FiDR— 25 D %)

. except OSError:

raise RuntimeError from None

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

RuntimeError

B DOHEFHDEAHAIZEI LT, FE L < IX bltin-exceptions 2SI L TL 72X W,

8.6 1—H—E&HH

a7 o A ETHLWASNS 2 22ERT 52T MEOHISZIEET 2 Z e TEET (Python D27 7
ZIZOWVWTIE 75 2R, #lshE, BAEIIZ Exception 7 7 A6, EEFZIEMEENCIRELZZHD
T,

BIANT 5 2T, BBEDZ IAMTEDZIEROMTHERT D IENTEE TN, EHFHEMZHDIILT
BEZT, KX, W 0r0BEMERITEREL, NP RELEL BNV R IR T — 12T 2 EREH
DHEZ XS ICTEERBICLEDET,

FE A DRISNE, BFEEOHIS DA L FIFIC, "Error” TROZHHITERS N TVET,

ZLOMEBEEY 2 — LTI, TV 2 L TEBRINTVWABEBANTRET AR OH 25 —iEXHE2
7012, HMEOFNEER L TVET, 7 I RICOVWTOFHEMRERIT 75X STiREIATVETS,

8.7 JV—-T7yTEEEERT B

try WD 5 =24 T a VOIS HH £, ZOHIZI V-2 Ty TEEEERT DD HDT, YA
IR THBTEITSNE T, fleRL 3

>>> try:
raise KeyboardInterrupt

. finally:
print ('Goodbye, world!')

Goodbye, world!
KeyboardInterrupt
Traceback (most recent call last):

File "<stdin>", line 2, in <module>

b L finally Hi23® 2358, try X0 2 RTOREDOWUIEZ | finally SINET L E T, try XHFIAN %
FEXEZ0EICHED ST, finally HiIFETINE T, U T, HIADLIET 2 2w HICEHER T —
ARl ET:

o B L try XOFEFTHHNANFREELS, ZDHISMNE except HIlIT X o THUEIENZTL x5, B L
Z OFIND except B & o T XM RIFIUZ, finally BINETINZRIC, ZOHIAIFEEH
INET,

8.6. 1—Y—E&HFN 83
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o except HiE7/21% else BIOETHICHNDPRET 22D IEET, ZOHED. finally HidHE
ITENRIHIAIEEL ENE T,

o finally fiiiC break. continue ¥ 7213 return XW3FETENLIGE. HISMNIFHEE SN ER A

e B L try X7 break 3. continue X E7ziE return XOWTNNIZET S &, ZD break X,
continue X 7213 return XDFEITDERNC finally HiETINE T,

e 3L finally i’ return XEEFLHE. BEINBHEIF try HiD return X T34 <, finally i
D return XIZX2dDITRKD FT,

I Z 4

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

return False

>>> bool_return()

False

& D EHET

>>> 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'

RTbH»2 B, finally fild X DHACDFEITINTVET, XFHTHDRELZ T2 TRELL
TypeError (X except i CTUEH XN TWARWD T, finally BIETRICHEZH I TVWET,

FWHHRO7 TV r—> a»Tid, finally ik (7 7 A Aty MY =R D) HEY Y —2 %, FIH
DI LTz 8 D DI b b3 fRIT % 7= DITERITT,
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8.8 ERAAV)—2T v T

FT7V 27 bDRIIZE, ZOFHADOEBIZLD 5T, AEICK > BRICEITEI NS EENR ) -V T
THMEPRERZEZINTVWEIHDEHNET, LUTD, 77414 —7Y L THEEZBEEICERT 26% ATL
720,

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

print(line, end="")

ZOa— FOREAIR. 2— FOEFTHIRDoBICREDEE 7 7 A VEHWEZEEFETVWSE I TY, Z
AFEMAE R 7 ) F M TCIRBEICR D ERAD, RELRT7 SV r—2 a Y CRBEICED 2 F3, with XX
T7ANDEIRFITI 2T bEIC, FIEBICIELL ZV =Ty FPENL T 2RI L £3,

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

print(line, end="")

COXPBFETEINH LT, 722 ZITOUBHAICHENRDH 5722 LTD, 7740 fIEHIC close ThET,
T7ANRED, EREAZ V=27 v TIUEEZROA 7P 27 MZOoWTE, ZFNEPRD FF a2 XY F TR
SNET,

8.8. ERAHI V-7 v TUE 85







7 RIT =R e ERE AT DE S HIELRBE L T, HHCI IREERT 22T, HiLtvwtr sy =2
PO B ORER L. ZOREROH LW AYRAEVX PMENET, 7 7RADENENDA VARV RAZEY
DIREEZMRET2BUEERR/FTE T, 77 RADA VARV RIGZ, ZOREEZLEET 27200 (Z2D7 7 ADERK
T2) AV RHETET,

Python &, o 7w 7 I vy /SR L T, BNROMLEBERMN I 2o T 7 X2 FFITEML T
WEF, Python @7 7 2%, C++ & Modula-3 D27 7 AX B =X L%REEZDDTT, Python DI 7 R
WHIZA 7Y =7 MERT R 75 I v 7O GKEEZ 2 TIRELTWE T, 77 ROMKRX =X 413,
BBORIES F AR e TE, IREV FATHRESZ JADERDAY v ReF—NIF74 RTHZ DT
XET, XV RTIE, BEZIFRXADXY Y FEFEUCARITHRUIHTZIENTEET, A7V 27 MAIMEE
DOREFEYBOTFT—Z2BNT 2P TEET, T2 —LeFRILL., 77 2D Python OB MEEIC
PES XD WEFTEINTVET, 77 RIETRFICER I, ERRICEETZ I P TEET,

C++ OHFETE AR, BHEDIZ TARX YN (F=RAUNBEL) X (TF7AR—FEH EFE»rLTV S
HzFRNT) public THH . X AT RT REE# (virtual) TS, Modula-3 IZH 2 & 5%, A7V =
T IDAYNERXY Y RSB T 27-DDFML-EREAEFEA: XYy FEABOES TR, A7V
7 FEFRERTHE LI ZIRLRTIIRD A, E—9BOA T 27 MEIX Y v FIEOH L OB
o5 # e LTEINF T, Smalltalk Il T, 77 REEFNBEERNA TV 27 FTT, 2D/, import %
HRIETE L Vo JENARET T, C++ % Modula-3 £3E»> T, 2—¥—3MHAARIEEIEK S 7 212 LTk
RBEITAET, £/, C++ IEFA LT Modula-3 2i3#E S iz LT, R EHS 1T A X D AAA
AT (BMEAET (arithmetic operator) RIRFRAL) 37 7 AL VARV ATHES DICHERTE LT,

(7 7 AL THENRHEERDIZVOT, Smalltalk & C++ OHGEEZHEICLETHE->TWL Z I
LEd, C++ £Dd Modula-3 DFHF 7Y = 7 MEMDEKA Python 1AW DT, Modula-3 O HFE
EHEOVZVWOTTA, 1FL ALY DOHHIE Modula-3 IZOWTLLRWTL X ID 5, )
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9.1 ZFEATDTI MMIDOWT

F7Y 27 MEERERSD D, FA—0A4 727 Mz (BBRORa—-79»0) BROAFIZEH DY TE L
HTEET, ZOWARBIRMOZIETIINNADT (alias) & LTHISATWE S, Python Z—R L7 F Tl
AMHDTOEBEMEIEI DD BRI EHE L, BENREREAT (Ul 75, X7 0) 25 & 2 WAL
TELXZADD EEA, L2LENS, HIBMIE VR MREECMOZ OBy BEARERIZRS
Python 22— K ETELIRENEDRH D T3, HAMFHIOL DD2DETRA VXD LS KREN, 2ok
FEFEEX 07 RT3 L5 ffbnET, fIZRIE. 7027 PORIFELIR, FELREIRA > 20
ENBLETHRDTIARMDERNRFICIRD $, S/ DD 247V =7 P25l LTHEINL &,
BEBOMUH LIPS AT 27 MINT 2EELZ R TEET — ZAUTE D, Pascal THB L5 %
o5 BIEUEMEE D OREE RS LTVETD,

9.2 Python DX —7 ¥ &HIZEM

72 2N BEIC, Python D22 —7FDIL—iZOoWTHE I EGELTELPRITNERDY XA, 7
T RAERIITIAR IV v 7 2 AT OT, MPEI > TV EERICERT 5121F, RAa—-7
CERIEMBED LS ICEET 202 HET 20ENH D £F, BRA., ZOMEIET2HHIETO
Python a2 5=t > TEHTT,

FTEREDPLMOEL & I,

BEIZER (namespace) ¥ E. BRIDPHF T = 7 P ADMEFHT (mapping) T3, 3L A ¥ DOHLHITZERIE.
HUECIE Python OFEB Y LTHREINTNETH, 202 LILEMIE (17 +—< ¥ ZALUCIE) Hio o
LIERVL, FEREIETEZXNE S LOET A, HHTZEM OB, HAAZDES (abs() FOBEHE
ABHINA). EY 2 —VNDZa— VR4 BT L 2ou -V RAHINH D £5, +7
P ORISR ZEED T HLERTIILATZEM T, BHTZEBICOWTH o THBINEHER D
Y3 B o AEIZERNC D 2 AHTOMICIE R BERBZNE WS 2T, HIZIEX ZOoDHcDEY 12—
VO T maximize L WHBAMEZERT 2 2T, EXARIREAZINL ZLEZHY EEA — £
V2=l DI—FRLRDFNCEY 2 —LZEDITRITIUIRD HA,

LZAT.BE VI EER Fy MTHEIAFIIRNTIHLTHsTWET — XK z.real T,
real 3A 7Y x2 b z DEMTT, BEICWZIZE, Y 2 —LADLENIHT 22 RIEEOSHTY, R
modname . funcname TlX, modname (IH B EY 2 —/LAF 7P =7 hT, funcname X ZDENTT, ZDH
Bl EV 2 NOBEHEEY 2 - VORI TERIN TV S 70— LA DITE, EEIGT A E
NET, ThsoHpNEFEARIZERzRAELTw 0T ! !

JEPEEHE D EHICH, HFAAARRICLTEET, HFAAARTHNIR, BHICRATZZ N TEEXT,
EY 2 — VEMNIZEIAAFBET, modname.the_answer = 42 ¥ EL 2B TE T, TAAARER B,
del XTHIFfT2 22 dTEZEF, HlZiE. del modname.the answer |, modname TIEEIN/-A TV =
7 FhoJEM the answer ZRELE T,

FRTZERNIRR & R RCIERR S N, ZDFMHIRA T, HARAADHRTNA o 724 H12E[H1X Python A ¥ &

L PSs—oBD T, EYa—AF TV ME, WEOTD SHOEM __dict__ 2B D, BY 2 — L OHHITEME KL
Tét&bkﬁbhfb‘éﬁ‘g%ﬁbi?

dict_ L‘?%ﬁu&i)ﬁlﬁfﬂ'ﬁ) 713——/\}1/72(%%’('61%0 i'ﬂ'/u ;@Elﬁ’a’f*’

) = -

......
7 2 (o A
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TV RZDEET S L FIERE N, RUTHIBRENZ 223D D A, BV 2—1D 20— LR RTZERH
F BV 2 VEBRPHRAAEN ZIEREINE T, @HE. Y 2 - LOKHIZEMIE. 4 V&7V X3
TF2FETHRDET, A VEZTVRD My TULRULTEITINLE. ATV T T 74 b biAtiE g
HDTHMFEICHAHEINZDBD TS, __main__ EWVWIELATDEY 2 —LD—HNTH B L ARINZD
T, MEOAHIZEBEZROZ L) ¥ 7, (HAAADOHANIERICIZEY 2 —VAFELE T, ZOE
Y2 —U& builtins EFHENTVET, )

B D v — AL A R1ZERNE. BRSO I & FIERR S . BB 6 R o7z & E, BN THIS
EHEN, 2 OBBATUES N2 > TG EICHIFRENE T, (ERIE Shbhd, L EokIZH0EE
TVWRZEZLCRLTVET, ) 3BSA, HRIFIELD L 22, R4 L THED R — L%
AIZEfDs D £,

2= (scope) ¥iZ. »2HAZEMPERET 7L ATE S X 57%, Python 7027 F LADT ¥ X b _LOFH
TY, "HEET 7L AARE” LIid, B2 LIC (GRIE: spam.egg TR S HIZ egg DL HI2) AHTZSR L%
Bz, ZOH/EIZER» SH4HTERDOT LS A Z e 2EKRL £35,

23— FIFENCIRESNE T, BTSN E T, EITHIEwoTy, EEAETZEMEICT 7 & X6
. 3D0FRIFADDANTIZR o RARAI=T DY £5:

o RANCEEEINS, BAMDRa—T1E, m—h L RLHERF-> TV T,

o HMHlD (enclosing) B D R a2 — 71, IEWIES 2 HIHICEHRES N, B—=ALTH 7B — UL THRVE
ﬁﬁ%*%owclt\ij—o

e XDAA—FF, HEDEI 2 — 1D Za— LR EFIER->TVWET,
o —HIMUD (RBRIHMREINDG) Za—TEENL M, Y EFRi>oTVWET,

#1238 global ¥ HE SN TWVWAHE, ZOAFNITNT 2ZHMPRARBRT, Y 2 —1D 70— L4
DA TmED B 2H/EDR I —FITH L TEZITONE T, RNRA2—7DIMINC D 2 ZBUCHRE T 512
I3, nonlocal XM R ¥ 7, nonlocal L HE IR o LEHE. R THAHLEHERDET (20 X5
BRI T 2 FHZAAE, BIZ LW 0 — A28z b o L A0 R a—FSTIER L. Ao Ra—7
DIEIFZE L EEA),

HE, A=AV Ra—-AF (FarI67FZA Lo) BEOBBOO -4 2 2R L 5, BB
g, v—H R a—F&E 7 — OV ARTZER L A CARTZER. Y 2 —LOARIEMESBLES, 7
FRAEFRTIE, B—HhN2a—FDOHICH 5 —OHUMEMPBEINE T,

23— ETFAF ETRESNTVWRZ LHRT 2 PEETT, BV 2 — LNTERINIZERD 70—
PR RAA=FE, BB 2B EN TS, CARNEE DI THIHENTH, £DEY 2—1D
FHIZEENCIE D $9, RN, EEOAFOMRIIETRICEMNATDONE T — L3R, SHEOERI. 7
a2 R4 L R DER IR GRIRER D S TFNSHEL L TW 3 O T, B ARIIRINCE > TRV E8A | (FEE,
0 — AV BRI VES N TV E T, )

Python OFf & LT, global % nonlocal XHMTHRWGEX. AN T 2 ZRITH IR S AMD R
I—FIMLTEMIRZDET, RAFT—X2ab—-—LERA, A7V =27 PELENTHEEST 27205 TF,
HIFRB AR T, del x &, B—ANRa—TFDHFIZEMDP S x ST 2HEEWMDRE LT, D5 L A,
MLOWARIEEZ 2 X5 BT RTOHFEIE, v—I L 2a—T%2ff- TITONLE T, import X, BBODER
. BV 2 BB AER— AN R - T OLFNTHR L 5,
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global X%ffi5 ¥, MEDERD /0 — NV 2a—-FIFEL, EZTHRMEENS ZZIERTEET,
nonlocal Xi&. FEDEEIIMUD R 2 —AI(FEL. Z I THREINS Z L ZHHRLET,

9.2.1 XR—TFr&EZEEDH

B3 2a2—-T ARIZEBBED X5 IBREN 50, £z global B XU nonlocal BWEMDHEMIZLY S
WET I, ZOFITHERELET:

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

ZOeBH, (F740 D) O—AILE KAIZ scope_test LD spam ~NORMEZZEE L EFHATL 7,
nonlocal fXAIX scope_test ED spam ~NDHIEEZEE L, global KAIXEY 2 — N L XILORMZZH
Li Lf:o

F722225, global RADFNTIX spam IS FBMINTOEL-7ZZd D 5,
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9.3 VSRR

AT, FiLWwWiliceb L e, =20kt 7 27 ML Z L THRERERMSITZW L OHED AR
TVWET,

9.3.1 V5 AEERDEX

27 AERORS BMBERIZ. XD LI FT:

class ClassName:
<statement-1>

<statement-N>

BEUER (def X) LFIME. 7 7 REBPIMRZ D DR ETETLARITNUIRD F¥ A, (F 7 RAEFEE if
XD BRNERICELS 28 b, BEXAHELTREDY AT, )

ERBRICIX, 77 RAEZROANNCH 2300, EFEIZBEBER ISR T TN, MoxrEL b TE, 200K
WD ZedHDET —— ZHIZOVWTEBRTHERE T, 77 ANOBEBERITEE. XV vy NORUTHLKR
T SN HEEOERDSIMY A P 2B E T - ZHAUT OV T HRTHRNE T,

7T RERICAD & FilRAEIEEBMER SN, v — A RAEZER e LTEDRET — o T, m—2
WIRZERNIH T 2 2 TORANZ Z D72 AEIZERICAD £3. RS, BRBERZITS &, FikBo A
B DOHATEMICHE T o E T,

7o AERDP S (EROKIHCEELT) KII2 L, 9FRFTZ U b (class object) BERE I E
T VIAFTY 2 ME BEAINCIE Y 7 RAERTIER S N LHTZEBONE % 287 v 8— (wrapper)
TS, VIRATI 27 PIZOWTEROHTHLLIFERNILIILE T, (77 RAERICASHNCHENEE o 72)
TEDOR—ANAA=TBEFL, EWENI FAA TV =27 VRETR LR — ANV R a -T2 5 RERD
Ay XTHEE L7401 (LOfITiE ClassName) THRUOMIT BN E T,

932 VSRATTxV b+

IPIRFAT 27 bR 2EBHEOEE, BUESHE A VAXVAERETR—FLTWVWET,

BHYBE (attribute reference) 1Z. Python 2B 2 TR TOREUESHETHEDOI TV 2 BHERN LS, obj.
name XWX T, V7RI TV 27 PHERI NI 7 ADHATZEBNC D o 7 HHTT X THAERNZEME
HTT, WoT, UTDXS5%7 7 AEHKTIL:

class MyClass:

""" simple example class
i = 12345

def f(self):
return 'hello world'
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MyClass.i & MyClass.f BZULRENZHTHD., ZhZhERLBEBA 727 2 BLE T, 77 RE
PICRAZITO D TEET, Mo T, MyClass.i DEHERALTEETEE T, __doc__ dEMREME
T, 2027 7 AJELTWS docstring, ZDHELE "A simple example class" ZIBL %79,

ZIAD A YA (instantiation) WFBBEIERZHVWET, FIZAA T2 bDI R, T TRAD
FLwAg Y 2R 2A2RT, GIROROBEED X5 1fho TS, Lty 7 A THIRT 5 L

x = MyClass()

. 77RO LN A VYRRV R (instance) BER L. TDA TV =7 beua— VB x ~MRAL T,

CDITADA VAR AEBIE (FFAX T2 bD 7" EHL”) 2175 & ZZOA TV =7 M RAERL
¥9, ZLDIIRIE. ATY =7 FRAFRT ZHRIT. A AR A XENTREDHHIREIC Lo TIZL WL
BATOVET, TODIZ, 77 AIE __init__() LWHOARORNGRXY v RERT LN TEET,
BFIZIERDE ST L ET:

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

A __init__ () XYV Y FEERBLTWVWEEE, 7I7ADA VARV ABRERT S, HiLIERIN
P20 AL VAR UTHEMC __init__ () ZMECHLE T, o T, ZOHITIX. =205

ADA VARV AERDEIICLT/EZENTEET:

x = MyClass()

&b AA, IO KERFUERE-E27-01C, __init__ () XYy FIZEBOS 2822 N TEE
T, FOBE, ROFID X512, 725 ADAL AR Y REFEFEICEEINEZTIEE _ _init__ O KEILE
‘3‘0 1?']2.635\

>>> class Complex:
def __init__(self, realpart, imagpart):
self.r = realpart

self.i = imagpart

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

933 1YRAVRAFTTxV bk

YIAT AVARYAA T2 b RS AN TEZDTLEIDN? A VARVYARFT TSI 27 + HHf#E
T 2ME—DREZ. BHEOSKTT, ARENEL X (F—2EBEBIUOXY vy FO) ZEBEHD T,

T—2EM% (data attribute) E. iU Smalltalk @ 7 £ Y RAX Y AEE R C++ D 7 F—X XU N" 1T
YLET, T—XEUERESTA2LEREIDY THA. B—HARER AR, ZhsDBEZRIICRAZ
N7REETHEEHTEET, MZE, ETHEMLZ MyClass DA Y ARV R x KHRLT, RDa— FEET
Toe. fH 16 ZEIF L. x DRPNIFED LA
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x.counter = 1

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

print(x.counter)

del x.counter

502D YRRV ABEEF XV YR (method) TT, AV Yy R, A7V =z M7 ELTWS?
%D Z T3, (Python Tl&. XV Y FEWSHFBIZI IR VARV AZITDOHDTEH Y FHA, &7
Pz MIIHXYy FEFOZI N TEET, XX, VA ME TP =2 ML, append, insert, remove,
sort REE WS XYy RBRHHET, LIV, UTTERICHLLARWED, 752D VARV AT
Pz bDORAYy FEIEERTEZDDOLLTHES ZICLET, )

AVRARYAA TS 22 VTHMEAY v FHR, 2027 7RI DET, ERICID, 77202 TOH
AT 27 b CHZBEDA VARV AT T 27 PDOZYERAY v FAHZRED £, o T, HITE.
MyClass.f [ZBABUZ DT, x.£ 13XV vy FOBHE LTHEMTT, L L, MyClass.i IZBETIZRNDT,
x. i EXVy FOSRE LTAEMTEDD £ A, x.f 1F MyClass.f AL HDTIEH D VA — BEA
7Y 27 PTIREL XAV YRATI LI b (method object) TF,

9.3.4 XYy RFTZxU+

UiF, AV vy FlidnAg v FERERICHOHEENET:

x.£0)

MyClass DOfTIX. LD a— FEXFF 'hello world' ZBTTL &S, LALEDS, BITLIXAY Y
FaZ20HTHREERIFNIRORVDITTEDD EFR A x.f EAXAY Y FATI 27 PTHD, EIhIZ
AELTBOWTEHTHECHEST Z e TEET, FlRIERDa— Fik:

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

hello world ZWDH 2 EFTHIFLEIFIZTL &£ 5,

XYy RDBFEFHENS & SIEERICEMPIEETHNEDTL 2 52 °? £ ODBEBER TS B E—>of
EFELTWRIZbr2bo3., LOFITIE x.£0 PEIERLTHFHEIATVWET, 51IEE5R->%DT
Lxo0? 72U, 5180 ERBEEE 5 B L TS 2. Python 23St 26T 2133 TF — 72k
ZZ DI BHBEBIIXEDLIR L TH

BB TETVEI b LAZEEAR: XYy FIZOWTEIZRZIL LT, A YAXVYRAF TV =7 b
DR OE 15 LTEEXNE T, fiTiE, x.£O EWSIEUH Lid, MyClass.f(x) ¥ BIEICZEMiid D
TY, — M n HDGIEV A+ o XY Yy FOMH LI, ZOXY Y FOA VARV AT TS =27 F 2K
YIOGIEDOBNTIEA L5 8) R T, XY v RISHET 2B8EMUHT Z & 2 H T,

SLERLAY y FOBERHERTERIIIE, —EREETRTAZLHBEN IS TP 20 LNOETA, 1V
ARV ADIEF —RBENBREINT-L ZlZ, ZOAL VARV ADT SABBRINET, ZOLTHER
27 2ARBERL TCWREBA T2 b D, AVARUVAF T2 7 Ve RO o B A T2 b
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(NDRA Y R) ZHRA TS =27 b, TROBAY Yy FATT 27 My ZLTERLET, XYy FAT
Pz MRV R N e HICFTHENEZEE, A YRR VRFATI 7 P EEINIBY X P SH LV
GV R PR LT, TTOBBA 7Y =7 FEHI LV A P THUEHL £3,

9.35 VSREAVAREVRAER

—IBENZ, 4 VAR Y ABRIIFNEFRDA VARV RAIZOWTEEDF—Z DD DT, 75 AEHIT
FDTITADTRTDA VARV AL X o THEZINZETERAYV Yy 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'

BECA T MIOVWT Tl L7z X 212, HEF -V X PRFHED X 572 mutable X 72 =7 b
DG T2 L BIREMRZHBEE T, HIZIE UTOa— RO tricks VA MIZ 7 AEK e LTHEDR
ERETEDDFRHA,. BERSZo0z—DD VX MR TANRTD Dog 4 VARV AL E->THEXNBE Z L
WD 506TT:

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

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']

D7 FADIELWVEEITIEA Y AR 2AZBENRDD ICHHT 2 RETY:
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class Dog:

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

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

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

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

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

9.4 WARWALIFES

AVARYAL 7 7 ADMATRICLBHELPERAZIRATWEIGE. BERRIEIA VAR APEREINE T,

>>> class Warehouse:
purpose = 'storage'

region = 'west'

>>> wl = Warehouse()

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

>>> w2 = Warehouse()

>>> w2.region = 'east'

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

storage east

FoREMIE, XYy FALBRTEZ LA, BHOF T2 bDa—F (" 25472 1) podB
TZFEd, S0z 2L, 77 RAFMBRHR T — 2B LTHES e B TEEHA, FEBE Python T,
T XREMEHET A DOEBIIRICD DD EVA - T XOBERMITNTHNCE S TVET, (¥
12, C BB TENIN Python DEHETIIEEDOFHMEZTERICEML, BEZBELTA T 27 bADTF
L RAEHIETEE T, ZOMMIE C FiETEr Nz Python IR THES e B TEE T, )

2747 MET—REMEERFESWONETT — 7747V ME XYy RBHERL W27 — 2@t
DAEREREAIZTD, BELICTZ2DDLNERA, 77472 M, ARTOEESEEXNTWBRD .,
XYy FOENMICHEENIFT I B VARV RAHBDOBEZEBMT 3N TES, tWH Ik
FELTEZIWV - Z2ThH, 4T oREERoE2EL LTLhE T,

Ay ROH»E, T—REEE (FREFOXY v Fd 1) SBT2-008MINT0EEH D FEA,
FZ, ZOEERAY Y FORIGHEZED TWREEETWET, HB3X Yy RERDTHIR L EICu—HhiL
BB A VAR AR R IZ->ZTHXPITE2056TT,
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XL XYY FORYIDGIHE self LU ET, ZOHFIMTTEZHELZZEETLL2D D A, self £\
#HiE, Python TIHMi SRHLEHREZR L FH A, L3V A. ZOBETIEDR VWL, 2 — Fliflio Python
TR IR o TRPHAILS VWD DERDET, ¥/ IFRTZIY (class browser) 7075 L3 Z
OETEDH T LTEIATVEDS LOLEE A,

PIRARBUTHIZEBA T2 MignInd, ZDIVITADA VARV ADZDDRXY v REERLTVE
T, EBERIZ. TFRAPETIZIREROFTICAS>TVAREIH D FRA, AT 2275 2D
O—ANBREROTIZRATE20D OK T, FIZIEUTOa—FDOESIZLET:

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

return min(x, x+y)

class C:
f = f1

def g(self):

return 'hello world'

h=g

INT.f.g. BLUhE IXRTCOEMETHIEBA T 27 b 2SR LTVWET, (toT. Zhd e
T CDAVARYADRAY y ReBDET —-hid g b 2L FEMTT, ThEEERLTH, KR
077 LADHEICRILE 0T EITROTERELTLEX N,

XYV v Fid, self 5IDX Yy FEMNEZffoT, ioxyy FEMIHET A 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 R, @FEOBBEFAL L CLTZa— A RHAFESRBLET, 2 XYy RT3 —0L
23—, TOEREEFLEI 2—LTT, (Z7RF7a—rubhra—-7e LTHWLNEZEHD
FHA, ) AV Y FT/R— LR T—XEMHES RBOEHIXIZL A YD D FRAN, Zu—rLigxa—-7%
FEONEFMIZADHDET, —DFITdL, XYy FALSL, 7B — UL A3 — 71T import E72B%
REV2—AR, ZOEY 2 - VP TERINLEHML I FRAZMS e B TEXT, @E. XYy FOA-
TW57 7 AKEZ B — LR AT —-THNTERINTVET, ROHITIE, XYy RPREHDY 7 A %%
W2 LTESRBOZRTAEL £ 9,

BaxDEEFA TS v RDT, 77X (B 2bFVET) 2o TWVWET, 24U object.__class__ I
RREEhTVET,
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0.5 k&

EOETHRL, MROMZRZ Y R—FLARWVWEERAERT ” 7 7R EPNICELERA, IRESZ TR
(derived class) ZEFRT 2WUIRD L5122 D £3:

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

HES F X (base class) D% R BaseClassName &, kEZ 7 RAERDA > TWVWBERIA—FTERIN TR
TR D FEA, BEZ 7 2H00HDDITEREORZANSG I TEEXT, JHUIRDHID K512, HE
I IADPHEY 2=V TERINTWVWS L ZIERRZeBHY FET:

class DerivedClassName (modname .BaseClassName) :

RAEZ FAEROFTE, BREZ SZADBELRIC IS ICEDONE T, V7RI TV =7 M oHEINS
K, BKZ 7 A0EESE T, S NEEKS 723, BUSREBRT 27-01fEbh 3, ZRIh
TN Y 5 R HOD S ah o 1356, BIKS 7 RITRBVEAE T, ZOMANT, HES 7 2HMhof 5
DI IAPLIKELDDTH-HE, HRIICEHR SRS,

IREZ FADA v A2 2T, Kl Z 23 d H D £2 A, DerivedClassName () &7 7 A DH7272
A VARV AERER LET, XYy ROBRIIRD LS LTHRRINE T, IRT 27 7 AEELMRER
INFET, BMRIZ, BDEIGL, REZ 5 HEE T - Tiibh, REDERL LT S20BBE 7Y =2
FRB 7S EINHE, XYy FBRITENRD DD FT,

IREZ T RIRIEZ T ADXY v R EEE (override) $2Z 2B TEET, AV y RERLATY =7 b
DD XY v RO TEICM SRR BRMERZ L FH A, 20D, HEIEEIFTADRXY v FH, FAL
HIKZ FATERINTVWEH 520X Yy FRUHLZ2{T>TWwa 55, REZ 7 ATLEHEE I
LHRDRXY y FHRMRHEINE Z 2R3 0d LILERA, (C++ B T <\ Python Tld, TRTDAR
Vv FIFHEEL virtual T, )

REZ SATEBEELTVE XY v FTIE, HEZ FRADRADRY v FEBEIRZ 32D TIdR L, fERL
VOIS LNERA, HBEIZFADRAY v FREHEFCHSTHEZGENDHD £3, HIZ BaseClassName.
methodname (self, arguments) ZFFNH T2 T, ZOMHRE. BECLoTIEI 747 ¥ PTHRIZ
NHET, (ZOMUHLADPEIET 201, BIEY 7 25371 — LA 23— D BaseClassName &\ H %
HT7 7R ATEZ L YT, )

Python (ZI3MkARICEIRT 5 2 DDMHAAABEEADH D £7:

o isinstance() S5 & 4 YR XV ADERPFXR SN FF, isinstance(obj, int) & obj.
__class__ % int % int OIRET 7 ADHEEITR D True 12D F3,

e issubclass() #H5 & 7 7 X DOMABEBRBARSNF T, bool & int OV TV 7 XKD
T issubclass(bool, int) (& True T3, LD L., float & int OV 77 5 X TERVDT
issubclass(float, int) (X False TJ,
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9.5.1 ZEMK

Python Ti&, Z&H#K (multiple inheritance) DEX S I R—F L TWE T, BROEKS S X2bD7 7
REFIIRD X 51220 £

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

<statement-N>

FEAEDY Y PUVREZBERARICEVT, Bl7 7 ARSI NI EBHEOMEKRIT, WSEELT, Er oA
ZLTHADREEDOHRTHEL 7 7 AN TL 2 GRIE: X4 782 FIK IR E ) HEIC 2 EHRR
BELRWV, EEZXBIEHTEET, 2D T, DerivedClassName 25 2 BMUENFEE LR WEE, £7 Basel
PHRRIN, 2L T (HRWIZ) Basel DREZ I ADLMERIN, TNTHRODP LR - LIGEEIT
Base2 »HMEREINDG, LWLWoEHITRD 3,

EBIZIE, 20L& Db 5D LRBIEMTT, IR super O OFEFH L DZDIZX Y v R OFRIEFIZE)
WICEBEXNEST, 207 7 —FI3MOZLERADH 2 ZFET call-next-method ¥ LTHIGNTED, B
—REAE L DI NWEFED super FUH L XD dEIITT,

ZEPEKOLTOHEI 1 2hZh EOX A YEY FifK (D d 1 2oL 7R LED TD
77 A0 HEET ZREBEBD 2 KEE) »3H 20T, BNEFMFIPBETT, fliE 2ToFElos
7 A% object ZHAL TNEDT, YOLEMATD object "EET 27D DEIFEMFHEL £T, HIE
27 APERIAT 7 2 ASNIENE ST 57012, BT L) XA TRRIEFZESILL, %27 7 AT
ESINTOWEHIET FAE D LOEISEANDIEFIZAE T, &k 7 A2 —ERL T L. DO
%% (0DEOMHES FIRAORRIETFICHELGEZA T/ IR B 777 ALTES) K5 CLET, $Ldd
. NS ORO BT TREEN RO DS 2 ZEMR L7227 F R ZRETHIeDNTELDTY, EH
WEEZ AN D 7203 4Ud, https://www.python.org/download /releases/2.3 /mro/ % BT 72 &\,

9.6 751 X—MEH

AT bR LT 7 EAMKRRY T T4 R=D 4 YRR AERIE. Python 1ZiEH D 8
Ao LI L, 1FEAED Python 2— KB TWREFENDHD 5, 7V X—Ra7 ThE 2548 (Fl2E
_span) &, (BABTHIhRY v RTHRT—X X ATHN) JE public 2 API ¥ LTHRVET, Zhbid,
THERBRLEBINZ 0D LARVEEDHME L TRONEINETT,

IIADT T AR=F X NIZOWTHHY)IR L — R 7 — 2 (FHCH 77 5 A TERI NI25400 & OEZE % 8L
258) 3d DT, HEi~ > 7V ¥ 7 (name mangling) £ WHENS . BRE XN H K- MEELDH D 5,
__span (CEIC AL LD THFE. REZ—EMTOTHTF) LW RO FIE. _classname__spam
AN TEFRAMEBREIND X SITHRD EL, T T classname &, BRED T T 240 5 5HD T FEEIZ
FroARNICRD ET, 20 &5 RS (mangle) 1. #AlFOENRUBEIC» 2D 5 TITONLED
T, 7 7 RAEENCHENG#ATFRTIIR L TEITSNET,

i~ 7V % BT T ABNED XY v FIFCHLZEEFIIXY v P2 A —nN—5 4 325 DITH
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Mg, HIZI:

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)

LofliZ. b LIRIC MappingSubclass I __update kil FE2HEE L LTHEXBALEZET, £
DM HIE. Mapping 7 7 A TIE % DA F% _Mapping__update IZ. MappingSubclass 7 7 A Tl
_MappingSubclass__update IZZNZFNEZHZ 205 TF,

HEESLDORANZTICARBOERE 7DD BDE L NS Z L IFERLTL W, BELNRGET, 77
AR—PEENTVWBRERICT 78 AL DEET S Z L3RR L LTHBRER DT, Ty HD & 5 Rk
R TIE, ZOERIERTTSHD 5,

exec() ¥ eval() NI h7Za—FTRE MHLITOZ JRABZBED 7 F R RigE 7w ITEEL
TLEIWV, ZOFRIZ global XORREBTE D, ZORES FLFEMIC. XA bar i rEnik
a— FIZHREhTVE S, FEUHIKID getattr() ¥ setattr() ¥ delattr() IXHMHAINET, Fi.
__dict__ ZEHEZBRT L 2hEHINET,

9.7 b DIFLIEL

Pascal ® ” L a—F (record)” . C FiED 7 MK (struct)” D& S5 7%, HAHIOZDT—XEERe—F L
DT ET—REURD2 e FRZZ e 3HD FF, BANLFEL LT, ZOHNDZHIZ dataclasses %
EHLZT,

from dataclasses import dataclass

@dataclass

class Employee:
name: str
dept: str
salary: int
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>>> john = Employee('john', 'computer lab', 1000)
>>> john.dept

'computer lab'

>>> john.salary

1000

HBREEDMBR T — XA EE KT 5 Python 2— FOWIFIZ, ZOT—XBDRXY v FELIal—ya vy
577 ARODICETIENTEET, FIZIE. 774047727 b2oMLLDT—X 2T %%
DD 556, read() & readline() ZFDO7 FAZEEL T, 77 A LVTELRIXFIINY 77 b7 =X
ZHETAEIICLTEE, 51 LTHETIENTEET,

AVRRYVARAY y FATV 27 PZHEREDRDHD EFTom.__self__ EAV Yy F o) ODELTVWSEA X
RURAFTI 27 P Tom.__func_ @EXY vy RICWHIET3B8A 7227 b TF,

9.8 7L —% (iterator)

FTTIRDOWTWBTL £ I, for XS LIFLAYDAYTFFA TV MIblzoTIL—7%21T5C
EMTEET:

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='")

ZIOWVIERADT 7 AFEGHETHEHRBETHENG VW DTS, 4171 —XDOIEMIE Python NAL TS
EH, Mi—EEFZETVET, BT for XiFary7F+A79 =227 M LT iter() BEEMATHE
T, BEE, 2T FOHFDHERIC1I DT O7 72 AT S __next__ () XYy FRERINTWVWEATL—
RATIO2 7 bVERLET, AU EERPEVIGEIE, __next__() XYV v FiX Stoplteration filf} %%

HUL., ZO@A%EZT for =13 T LET, #HAIAAD next() BEEM#H T __next__ () XY v %
EEERZEDTEZT; ZOFZBEENE SEL DrERLTVWET:

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

<str_iterator object at 0x10c90e650>
>>> next(it)

lal

>>> next(it)

lbl

>>> next(it)

et

(RDOR=I1%i <)
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>>> next(it)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
next (it)
StopIteration

A7 —&X78 b alDEZHZMHEHAZHELTWIUR, BEDZ S AI2L T L —& e LTOREWEEN
TEZDERMETT, _next__ ) XYy REFEOA T2 7 bERT __dter_._ ) XYY REERTZDT

T VIADN __next__() XAV FEEELTWVWBAES, __iter__() XYV v FIXHIZ self ZiRTZ 2 dA]
HETT:

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.datal[self.index]

>>> rev = Reverse('spam')

>>> iter(rev)

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

print(char)

n v p B

9.9 xRl —%4 (generator)

DIXL—F B3 ATV XEERT 2D DOMETEILY —AVTT, Y=L —XIEEDOEBD X5
CEDPNETH, MorDT—K2RT L Z2I2E yield XZ2FVWET, 2OV =1L —XIZH LT next()
DIFOHEN S 72N, ¥ =2 L —XIILENCHW LB 2B L £ (=2 L —Xid, ETOT—X{H
ERBRICEDXBPFETE N2 Z B L TVERT), UToflZz AU, ¥ =5 -2 THRBIIERT
FHIehbrhET:

def reverse(data):

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

RDOR=I 1% L)
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yield datal[index]

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

print(char)

g O H Fh -

IRV —RTTERZZ LI, WO THEF LI SR ZE oA T L —XRTHIERTEXET, VoL —2X&
DEBRPA N MIZRZDIE __iter_ ) AV v R¥ _next__ () XV v FHREHEITEREINZ 5T,

VAL —ZDH I —ODEELEEEIZ. MUOHL Zica— e ETRENEFINICHEEE NS 2 W\
S5 TT, ZHITED., self.index % self.data LW oz Af VARV AZEHEHiof-7 Fu—F%kb
HEICEA 2 ZEL e TEBR XSIChR D E9,

XYy F2HBAERLED F0 77 AOETREZ BEMRFET 213012, ¥ = 2 L —XIFKR TRICHEIIC
StopIteration ZXH L £3, INHDMEEZHAGDE S . BFEOBBEHE L OLRILIT T, fHHEIZ
ATV —RZERTEET,

9.10 >z xL—4R

ity 232 —& o LTHRICa—FT 1 27 TEFd, Z2ORTY 2 PRERLIEZ#ECEFun
3. AFEINTIEAR CHIERTHVWE S, Yox L —23 BHOFTY 22— %2 T fivnizn
EORKRNDTDICHEEINTVET, YA L —ZXRFERRI AL —XDEHRID a7 b T,
Hxo LRBADID RN ZAD DD EF, MUNEZET VA MNERLLIDEAEVIBELLZ L2
EWVWHHEHH D ET,

fl:

>>> 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’ 'l', 'O', |g|]
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10.1 OSADAI>H—Tx—2R

0s BV a— NI, ARV —T 4 VI RATLAENGET B-0DZ L OB ERMHL TVWET:

>>> import os

>>> os.getcwd() # Return the current working directory
'C:\\Python310'
>>> os.chdir('/server/accesslogs') # Change current working directory

>>> os.system('mkdir today') # Run the command mkdir in the system shell
0

from os import * T <. import os JERZMS X5ICLTL L&V, 2535 2T, BESNKREL
72 2 AA BB open() 2% os.open() Tk N2 D& TSN T T,

FHAAABE dir O BE UK help() 1F. os DX I BRKHBREY 2 — L TIEEL T 5 & ZIT, MEEHIRIEE
LoiFiziab £

>>> import os

>>> dir(os)

<returns a list of all module functions>

>>> help(os)

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

T7ANRTF 4L Z VYV OHENLZEHEEXED-DI1IC, EOHBEICHZ3EKEDS VX —T 2 — AN
shutil Y 2 — L TCEEXATVWET:

>>> import shutil

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

>>> shutil.move('/build/executables', 'installdir')

'installdir'
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10.2 771ILDTAI FAH— FREL

glob EYa— TR TALZ MIDUALFA—FRBEPST7 74 VDY R M RENRT 27D OBEEE R
HLTVET:

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

10.3 OV K51 V5|&

=B L —T 4 VT4 AZ U T PTE, £ a~v Y R4 VEIBEWRSIDBELDDET, a~vV o4
VEIEIE sys BV 2 =D argy BEWR VA P LTRESATVE T, Hl2IE U TOHIIE python
demo.py one two three ¥ I~<Y FI7 4 ¥ L TEHLEFIELNZHDTT:

>>> import sys
>>> print(sys.argv)

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

argparse E¥ a2 —/Ud, a~v Y P74 V5IBENHET 27D DEICHERE N ALMEAZIREL £3, XD
ZV7MELOUEDT 7 A VBZ ML, 7Y 2 Y TITBERRL LT,

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< ¥ KZ 4 2T python top.py --lines=5 alpha.txt beta.txt ZFE{TF 2. LOXZ VY 7 M
args.lines %* 5. args.filenames % ['alpha.txt', 'beta.txt'] IKHEL XTI,

104 T5—HADVAEAL I beTO75LDKRTY

sys Y 2 — &, stdin, stdout, stderr ZRTBHEDFEL E T, stderr 13, BEEPZIFI—RXvt—I%
HIJILU T, stdout XV XA L7 NENTIGETHHD D LT 27DIFEFTT:

>>> 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 VMR TEIE DS o L HEENLITETT,
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10.5 XFFNDONR—2IyF2T

re EYa—Tid, XD @EELXFIINHED 7D DIERKB 2R L TwE T, IERRBUIEM L~
REIEITN U TR TREL S N IRR 2 1R L 5

>>> 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'

BNROEEERZ I DREIZ S, FART TNy T LR TWFINAY v FOSHRBEDTT:

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

'tea for two'

10.6 #%F

math € 2 —UiE, FE/NRERED7Z9H0 C

bl

AT ZVERICTY 7 R 2 FREREBEL TVET:

>>> import math

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

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

random Y 2 —Lid, BELEICESOWEERFEIROZHOY —LEEH‘HL TV E T

>>> import random

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

'apple’

>>> random.sample(range(100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random() # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range(6)
4

statistics € 2 —/MIBIET — X OEBERZHEIRE G, hRE, 28 Z3tRL 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
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SciPy 7m > =27 b <https://scipy.org> ZBIELAH D70 DZ L DEY 2 — L E2REAEL TV ET,

10.7 1 22—y bADT IR

AR =3y MITIZERALTZDAVEZ =2y b7 ba BB LD TE7DDELDEI 2 —LHH D
F9, ZROHMR 2 O0DEY 2 — & URL 2267 —XZHFT 570D urllib.request &, X —/L&iX
5790 smtplib TF:

>>> from urllib.request import urlopen
>>> with urlopen('http://worldtimeapi.org/api/timezone/etc/UTC.txt') as response:
for line in response:
line = line.decode() # Convert bytes to a str
if line.startswith('datetime'):

print(line.rstrip()) # Remove trailing newline
datetime: 2022-01-01T01:36:47.689215+00:00

>>> import smtplib

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

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

. From: soothsayer@exzample.org

. Beware the Ides of March.
"nn H)

>>> server.quit()

(2 DHODPIE localhost TR — A —N—BENTVWBBREHH 2 Z L ISHEELTLEEW, )

10.8 BfJ cKZ!

datetime EY 2 — lid. AR EZRET 27007 5 X%, Bl )5k #@HER7EOm TR LT
WET, HERRZNR T 2 B R—r I Tnwd—F, RETEHNID 7 +—< v bBRED DD
R T =R A MBICESAZBEVTOVET, ZOEV2—LTRE, XA LY —VIHIGLEA T 227 b
Y R—PLTVET,

>>> # 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

(RDR=I12Fi <)
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>>> age.days
14368

10.9 7—XEHE

— T =27 —H 4 T ERERIE. UTOESREY 2 — W & - TEENZIYR— I EF: z1ib,
gzip, bz2, 1zma, zipfile, tarfile,

>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> zlib.decompress(t)

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

226805979

10.10 N7 #—< > AD&HA

Python Z—H#0OHZIX, FUCMER R -7=7 o —F TREWBEOMEMIEZ AT + —< ¥ ZIZDOWTHD
720V S FEWELEE R 5 TWW 3 AW E T, Python (&, & 5\ o RERNICEIERICE X 2 511y — L % 4245
LTWVWET,

B ZIZ. BIED AR ZEEICN LT, BT 7 —FORDDIZX TILD Ny 77 2y Z 2 fioT
AlVWEER I LNERA, timeit BV a— LB ZIX. N7 53—V ADBIIFADD LBEBWZ 2T I
aHhD F T

>>> 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 TIX/PNI WK EZRMEL TWE DTN L, profile % pstats TV 2 — /L TlXEHKEHKa—- K7
0y ZIZBWTHEE R ZHET 27200V — V2L TV,
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10.11 REEE

BVWREDY 7 Y 27 BT EEOO—0D 7 Fu—FiF, FEICH L THELRIBICF R M REX,
BIROBETHEIIT A I 2ELELZ LW HDTT,

doctest EY 2 — L TlE, BV a— L EBBMRL T 025 40D docstring ICHDIAE -7 2 b OFHEI & 1T
570D — LR L THET, 7 A MOED FITHMT, AN RERH LHlE 2 DR % docstring 12
Ay FER=ZAMT BT TT, ZOFER. 2—FIHABIZE5 222 WIEKT F¥ 2 X bOFREZHE
TR, FFa XY MEIMNLTVWEa—RPELWERHRETES L5 1Tk ET:

def average(values):

"""Computes the arithmetic mean of a list of numbers.

>>> print (average ([20, 30, 70]))
40.0

mmn

return sum(values) / len(values)

import doctest

doctest.testmod()  # automatically validate the embedded tests

unittest EY 2 — /LI doctest EY 2 — LEFEKRIICMHEZ 2D TIEDH Y FHAN, X OMENL T X b
oy b RO s ANTERTZZIENTEE T

import unittest
class TestStatisticalFunctions(unittest.TestCase):

def test_average(self):
self .assertEqual (average([20, 30, 70]), 40.0)
self .assertEqual (round(average([1, 5, 71), 1), 4.3)
with self.assertRaises(ZeroDivisionError):
average([]1)
with self.assertRaises(TypeError):
average (20, 30, 70)

unittest.main() # Calling from the command line invokes all tests

10.12 Ny 7Y —[ER

Python 12i& 7 Ny 7 U —[FIfl (batteries included)” H¥A3H D 5, ZOEHFII. v, ZEL &
BEZ RO Python O KAy 7 —JBHCIIE RN TV E T, HIZIE:

o xmlrpc.client B XU xmlrpc.server £ 2 —Lid, @MEFH ZFEOH L (remote procedure call)
ZEARLEZEDRWMERICZZTLEVWE S, BV a— A LI3EL, XML 24k 5 720 OB
BHERIIDED D T Ao

e email Xy 7 —IF,. MIME RZDfhd RFC 2822 IZHOLK X v b —IXERGOBEFA—ILA Y

-t - = > S 1) = = W —3 K= =2(=
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poplib Lo T, email Xy 7 —JId (I XFEZ L) BHRA v - Y BEOHWESLTa -V %
fTo/zb, A& =2y MEEQZ YO - FPAY X TB b aVDHEERITTo12DTEDDTEER
Y=ty b EHEZTVETS,

o json Ny Fr—YRBIDO—MINRT = XA D =22 B ANZ MZHR=FLTVET, csv E
V2= VET = ER=ZAPKFHET RN K= P ENTWS CSV 7 7 A VEEEHAEEZT 20
ZHYR—PFLTWVWET, xml.etree.ElementTree. xml.dom 7% 5 KT xml.sax Sy 7 — & XML
DU EFR—PLTVWET, BETRL, INSEDEY 2 — M &> T Python 7 7V r—>yare
fhd Y — L ORI T L THHICT — X 22T Z e Atk E T,

e sqlited3 EY 2 —LX SQLite 77— R R—ZAF A4 753 VDT v —TF, HTIEEED SQL > > & v
7 2% W TEFPERHR 2 KN R T — 2 X— 22 L E7,

o FEBMLICBE T 2H46E1E. gettext, locale, codecs Xy 7 —I LWV EY 2 — L THR—-FZh
TL\ij—o
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%

ELEVEN

V7 —DE2ETIE, TuTxviarlTurl oIV I3 o0 BEREY AL EBIN-LET,
CITHRIFZ2EY 2 -3, NERRAZ VT FOETIRIZLAEHEVER A,

11.1 HADT7#—< v k

reprlib E¥ a2 —lid, KERavy7rF+e, AR M LA VYT FHFE2EBLTERRTEZ A=Y aryo
repr() ZIMHL TV T

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

pprint Y 2 —lid, HAAARDP LI - ERUEZ LD DT ERT 57200 Nl FE % it
LTWET, RRERPIEBITICO = 2881, "pretty printer” 2 FHIN 2 b DHBWITRA > 7 > b &EM
LT, 7F—2MEn K DSR2 K5 ICHF L ET:

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

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

textwrap EY 2 —ld, BETHRINLXELZ, IBELLRAZ Y —VIBIZF-7DINE S L5 ICHFHEL
3

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

nnn

. the wrapped lines.

(KDR=I1Z%i<)
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>>> print(textwrap.fill(doc, width=40))
The wrap() method is just like £fill()
except that it returns a list of strings
instead of one big string with newlines

to separate the wrapped lines.

locale EY a2 —/lid, XLICXDRRZTFT—XEKBPBADT -2 R-127 7L AL £T, locale D
format () BIEK®D grouping B2 21X, BUEZ EYIRMXY D XFI2 & D Zv—FexnizB LT
EREICR

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

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

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

'1,234,567"'

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

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

11.2 XF57>TL—b

string €Y 2 —/LE, FRT, =¥ F2—FHHHICHRE T Z 2l 2 2 7z Template 27 7 AH
A2TVWET, OV IFRAEMS 8, 2—FnB7 TV r—>aryEBIETLI R LT TV r—2aryo
NEHARIAXTELLDIIKED T,

7Y 7L — FTRE $ AR Python Al ¥4 (BT 7 X —2a7) 526742 TV — ARV EH2fE
WET, TL—RAFRALEDED % {} THIIE TL—AFLEDHRICAR-ZAEHRET, BHECCEERT
LZEDTEET, $$0k5F %L, $ BAZZ RS —STEET:

>>> from string import Template

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

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

substitute() XY v Fid, L —RARVXITHE T 2EIFHFERF — 7 — FIlBITRWEEIC KeyError
FREHLET, AU —IBEEO LSBT TV =2 avOBE, 2—FPANT 27 —XIEF%EE2R T
EMBBEDT, RELIZT—EBRDBEE TV —RARNEE2ZDEFIZLTHIIT % safe_substitute() X
Yy &S HHIETI»S LR A

>>> t = Template('Return the $item to $owner.')
>>> d = dict(item='unladen swallow')
>>> t.substitute(d)

Traceback (most recent call last):

(RDR=I12%i <)
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KeyError: 'owner'
>>> t.safe_substitute(d)

'Return the unladen swallow to $owner.'

RYIDXFIET 7 40 MiE $ TIT D, Template DY TV FARIET LI AET LI LN TEET, flx
B, BTSRRI EEE T3 2—T 4 VT 4 Z2fEo Tz LT, BEDHMNPHEHED S — 7
VABE., 77 ANVERE Vo L —RRARIZ =LY FIERHS Z2IC LS, RDEHITKRD ET:

>>> import time, os.path
>>> photofiles = ['img_1074.jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename(Template) :

delimiter = '%'

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

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

>>> t = BatchRename (fmt)

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

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

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

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

FUTL—1FDH I —DOHRIE. BRIPIE7r—~y b0 Farsrudy 7OonEETT, ZHIT
D, XML 774V, 7L—7F X bDLAR—H, HTML @ web L RK—MHDT > 7L — M2, [H
Crurorudy 2 ofieldiAtrZ BN TEET,

11.3 N1 FUTFT—2L 01— FDIRME

struct Y 2 — L TlE, BRAREZIDOANAL F Y La— RERXEHEET S pack() ® unpack() &\ o 7%
ERMELTVET, UTOHITIE, zipfile £V 2 — L2 @bTIC, ZIP 7 7 A LD~ v XIEHZKET 2 )5
EERLTVWET, "H" & "I" WSy ZFFSIE. ZRZEN 231 P A NA PO BHE2ERL T
WET, "<" X, 2Dy B standard A4 X THDH, NA FA—X =DV MIZVT 47V THSZ
EZRLTVWET:

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

RDOR=I 1% L)
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fields = struct.unpack('<IIIHH', data[start:start+16])

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

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

extra = data[start:start+extra_size]

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

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

11.4 JVFRLyTa 2T

ALy R (threading) 1%, EFENREFRRICRWVEROX R 2258 $27 7=y 7 TF, ALv K
2. 2—FOANEZIIFIoD0, BRTHORRAZEZEILT L5077V r—a vyOREEEEDET,
FUL X5 RERGIE LT, /0 2O L v FOFELUE LW L THEIEZ WS 50085 D £7,

DToa—RTid @KEDEY 2—)L threading TAA > DT 077 Lk LAEBSBEHRTHDO X R
PEEXEOLND LDICTEHEERLTVET:

import threading, zipfile

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

self.outfile = outfile

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

background = AsyncZip('mydata.txt', 'myarchive.zip')
background.start ()

print('The main program continues to run in foreground.')

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

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

JVFRALy 7TV r—2a v aEs ETRBBELVIERZ, 722V Y —22HHT2AL v FHOHA
# (coordination) TF, ZORMEZMERT 2720, threading Y 2 — L TlER v 704 XV b, IREEL
LT F LV LA DFEMT Y I 7 4 TREH”L TV T,

IO LY — NG hk—7 ., brok LI&G LoRMcHER#EZMEZS ISR ZeRZHET, L
7eo T, XA VBT TIE queue EY 2 — L Z2fio THOBEHDAL v FRLDY T A 2 —DDA
Ly FIZEDIRAAB, —DDY Y —AANDT 7R ETELREIT—DODAL Y RIZEFIEZIZTSHRERVWTL &

116 BN EEESATSFVIZYT— - ZD 2



Python Tutorial, J1)—X 3.10.13

5o ALy FRIDEEPHFHEEIC Quene A 7 =227 b 25 &, WEIDEZITHD, AmtrEmx b, Sk
DHELET,

11.5 O

logging €Y 2 — LTI, BEL OBREEZ ZRALFREDOD 20 73l A7 2L TVwES, &b
HHEZENATIE, B XAy E—I% 7 7 4 L% sys.stderr ITEELET:

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')

CHEAUT O ZAERL %5

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

CRITICAL:root:Critical error -- shutting down

774N T, info() & debug() 1Tk 2 g, HAIEEL S IR EINF T, EINATRE
RIEERICE, email, T—&X 754, Vv b, HITP Y —ANANDEEREDRDHD ET, izl 741 E%
{ERX§ % ¥ . DEBUG, INFO. WARNING., ERROR. CRITICAL ¥ W\Wo 72X vt —YDT 74XV T 41Ck>TH
RBEGERTHERT LB TEET,

0758k AT Ald Python 22 HEHERET L2 TEFT L. 77V r—2a v eEBELLRSTHHRXK
RAXTED LD, Z—PIHREARLRRET 7 A ML o TRET LI L HTEET,

11.6 5558

Python ZHEMIZXEVZEHLET (IZLALDA T =7 VEZRAY VM AATEEL, AXN—20
Looay TIERSREBRELE D), 77927 VI T AREBEOBRVBRABR T LIS TEEXEY
BREREhE T,

CDESRT7Tu—FIRELALDOT7 TV =2 a Yy THOELEELETH, FIIEA T2 b2 Z0H]
DOEFITHHAL TOWAMZFER L TBEWEEH D FT, BIRPS, A7z VBT 2720 T
F TP 2 M T REANLSBEIES Z 21> TLEVWE T, weakref TV 2 —LTE, A7V =7
FADBIEEES TIEBWT 27200V — L E2RHELTVWET, FBWA T =27 bR EICHRZ 2, HER
(weakref) 77— 7426 HEIICRREZI N, a— Ny ZEBAB YA INFE T, 595 %E S BN RS H
ik, EaAPOREVWE T2 bDF v v addbh 5.

>>> import weakref, gc
>>> class A:

def __init__(self, value):

(RDR=J12Hi< )
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(RIDR=I D5 DREE)

self.value = value
def __repr__(self):

return str(self.value)

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

>>> d = weakref.WeakValueDictionary()

>>> d['primary'] = a # does nmot create a reference

>>> d['primary'] # fetch the object if it 4is still alive
10

>>> del a # remove the one reference

>>> gc.collect() # Tun garbage collection rTight away

0

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python310/lib/weakref.py", line 46, in __getitem__
o = self.datalkey]l O

KeyError: 'primary'

11.7 VX FMEEDTHDY =)L

ZL DF—XREEIX. HARAY X MR H - 7-FETHERED ET, 2I3VA, FIQEEHARAAY X+ 2I3E
INTF—<VRALED ML= FAT7ERFOL S REENQREICRIE DD FT,

Ay

array (Ft%l) €2 2 —LTld, array() A7 =7 2L TVE T, EINIY X MZBTHETH, [
CERDT = X7ZIMMREFTE, kharv kr bREFEShE T, IToflcid, &% 1 #EHD 16 N4
N ERE YT 5 Python BEAD Y 2 b0 RD12. 2 54 FOBBELO 2 R (X4 Fa— K "H) OFF
EfE->TVET:

>>> from array import array

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

26932

>>> al1:3]

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

collections EY 2 —/L Tl deque() A 7Y =7 F2EMELTVET, VA MBI TVWE I, 7—X
DBINE L S5 OWMD HLEL . 20— A THHEIRH2EOSRIGEBES RV ET, 25 LA 7T =2 b
3¥F 2 — R AEDIREERROFEIZAV TV S

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append("task4")

>>> print("Handling", d.popleft())
Handling taskl
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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)

V2 PDRODDFEEDINICH, BHES L TS50V — MNEADY A NEEIET 2-00BBEHZ /-
bisect D X5y —L ML TVWE T

>>> import bisect

>>> scores = [(100, 'perl'), (200, 'tcl'), (400, 'lua'), (500, 'python')]
>>> bisect.insort(scores, (300, 'ruby'))

>>> scores

[(100, 'perl'), (200, 'tcl'), (300, 'ruby'), (400, 'lua'), (500, 'python')]

heapq EY 2 —/Ud, BHDYRA P T -7 2HET 200 ERMELTVE T, b—7Tld ®HEL
b oLy YR ORIKEeDMBIIELEINE T, b—F, BRIV A 2Y -1+ 323k, & o
EE b OBRIEVREL7Z7E¥RTEE5R7 TV — a CEMTT

>>> 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]

11.8 10 EZ&/NHER
decimal EY 2 — L Tl&, 10 EEF/NMNIOBEMEZEZYR— 35 Decimal 7 — B2 L T3,
BIAAD 2 EFH/NIDFEETH % float ITHNT, D7 I 22 W bIFEMEZDIF, LUTOBETT
o MB7T TV r—a vz MR 10 EREDPDERT SV Fr—a v,
o FEREDHIHE,

TRIY F 72 13RI _E D BRHICHED < B D filfHE

AN DB ENT T2 2 556

o I—YNRTEHEOMREALEREERZHFT 2 L5807 TV r—2a,

BIZIE, 70 £ b OBEFHUSH DB 5% OBEEAREL LI 35 L. 10 EOEFB/MUIEL 2 EDOEE/N
BRETIHESRRICR o TLEVWE T, GIAEMRZMERLALTEY ML IS ET 28, UTD LS
WWEWHEZ-EDHNFT:
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>>> from decimal import *

>>> round(Decimal('0.70') * Decimal('1.05'), 2)
Decimal('0.74")

>>> round(.70 * 1.05, 2)

0.73

LI, Decimal 2ffio7-3lE Tk, REHOPuMEEEINTE D, BT 2 MowERD & BEIN
WCEMET® A TP L TWE T, Decimal WEFFHE Y MU AIETEEZITWV. 2 EFE/NED 10 /N
BES 2 EHICRBITER W I Lo TEEAMEPER L TVWET,

Decimal 27 7 RIIMHLEZRIITE 270, 2 EFEF/NEGRETIR MIFED IR TE RV L S BRERD
FIAESEHET A PLERTEE S

>>> Decimal('1.00') 7% Decimal('.10"')
Decimal('0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal('0.1')]*10) == Decimal('1.0')
True

>>> sum([0.1]*10) == 1.0

False

decimal €Y 2 —L&fli5 &, BELRLTORE CRNEREZITA X3!

>>> getcontext() .prec = 36
>>> Decimal(1) / Decimal(7)
Decimal('0.142857142857142857142857142857142857 ")

120 BN EEESATSFVIZYT— - ZD 2




ES
TWELVE
RERBEENYT—2

12.1 XL ®IC

Python 7 7V 7 —> a YiZ XK BEES A T3V DN DAy =IO 22—V EFALEST, 77V
T=aVPHEINTEEEREL L TWED, BEODN—Ia D[ VR —T 24 AIHEITFLTNWS 72D
2. FA TS5V EDON—Ya v R EL T332 dHD ET,

ZDlD, 1DOD4 YA b —)LE N} Python BETDT SV r— a3 YOERIHIET 3 Z L IEARAJEET
T, DLT7 TV —Sar ARBHEZEI2a—DA—TYar 1.0 ZERLTWC, Hlo7 Vs —2 a2~ B
BRICEY 2 —DN=Ta ¥y 2.0 ZERLTWEHE, 2 00ZRIIHERLTVT, 1.0 2.0 DELR
DN=Ta YA VA=V LTORITDOT SV r—a VHAHEEE A,

CORMEDOMREIT RIBRE 2/F2 2 T3, (RAERE L IE. REDNN—Y 3 » D Python &EOHDIENM
Ry r—I%E&EAY Python 4 YA+ — L Z2HRT 274127 FUTY,

M7 FVr—2a YZERFARORBEEZH S Z e B TEE T, LDBNTDH - F-ERDE EZ RS 2
BE. 77V =y ay ADPEREOERERE R R TEIIIA TI7VDN—=Yay 1.0 B4 YA =L L,
77V = a2y BOARORORBBRIREICIA 77V D=2 20 B4 VA M—LTEIENTEET,
FLTT7 VT —2ayBRIAT75VDN—Uar% 3.0 CEHTAIL2ERTZIGEES. 77V r—
ary ARHELIEEA.

12.2 {RABIRIZDIERL

RIEBREDIER E EEEITS72DDEY 2 — LD venv T, venv (LBEHEAAMHERD o L HT LWL —
Yar® Python 24 YA+ =L LET, BEDAN— 3 D Python 234 ¥ A h— L INTWBHE,
python3 DX S WKHA L 72w AN—= a3 Y ZIEE L TEITT S Z LT Python N— a Y 2ERTEE T,

B2 E 2 1CiE, AERFZELS T4 L2 PV ZRDT, ZOT 4 L7 MY DARZIEEL T, venv %
A7V T e LTHEITLET:

python -m venv tutorial-env

ZHUZ tutorial-env 7 4 L2 M UDRIFIUIMER LT, ZOHIZ Python £ > &7V X, ZOif# T 3
T77ANDAL=2EOY T T4 LI MY EED T,
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RIEESIRD— RN T 4 L7 2 VDN .venv TF, ZDHAENE, BHIZS 2V TRENTWE =D, T4
L2 NUDBFEESTZHEEEHHT 242 TH, BEIQE R FEA, £ —HOY—LTHR—F X
NTW3 env BELHERE 7 7 ANMCEBR 275y adfiIELE5,

FRERE R o6, 202G 2 8ENHD £3,

Windows D&

tutorial-env\Scripts\activate.bat

Unix % Mac OS D5&:

source tutorial-env/bin/activate

(ZDRAZ V7 ik bash shell TEPNTWVWE T, csh X fish ZAHL TV 2HE, RO ICHHTE 2
activate.csh ¥ activate.fish RZ V7 HDET, )

RIERE 2GS 2. 2D 7 ay T MR OIRERENR REINS X 51272 D, python % FEIT
T3 Z2DRMIRED Python 2FEIT3 5 X512k £

$ source ~/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['', '/usr/local/lib/python35.zip', ...,
'~/envs/tutorial-env/1lib/python3.5/site-packages']
>>>

12.3 pip ZFE> T N\NvT—C R

You can install, upgrade, and remove packages using a program called pip. By default pip will install
packages from the Python Package Index. You can browse the Python Package Index by going to it in

your web browser.

pip & 7install” | "uninstall” | "freeze” 7R ¥, WL DD HY Tav Y REES>TWET, (pip DTELRK R
¥ 2 X ¥ M3 installing-index 4 FEZR LTI EZ W, )

Ny F—IHBEELTED Ny F =Y DRHINREA VA 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
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RO —JZDHYLIT == L N—Va VBEEEMITBIL T, BEDN—Sa DR r—V% 4L VA =)L
THIELHTEET:

(tutorial-env) $ python -m pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none-any.whl
Installing collected packages: requests

Successfully installed requests-2.6.0

FLa~y FEHUFETLESEA, pip BERINZLA=I a3 VA4 YA P LBEALLRR LTS LEE
Ao HIDN= a D ESEZEETIUIZDN—=Y a2 A YA =L LEF L. pip install --upgrade %
FAT TR Z Dy =V B RFARICER L F 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

pip uninstall a< Y FIZHIFRT 58y r—oH% 1 DM EREEL £ 9

pip show [ JEESI Ny F —JDOERERRLE T

(tutorial-env) $ pip show requests

Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org

Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/1ib/python3.4/site-packages

Requires:

pip list IMRAEERRICA YA P — A ENTR2TORy r —I%FRLET

(tutorial-env) $ pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

requests (2.7.0)
setuptools (16.0)

pip freeze 34 YA M — &Ny r—Y—% %, pip install BRI 27+ —~ v PTHERLET,
—EREEE LT, ZDY R % requirements.txt £\WDH 7 7 A MIIRIEL £
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(tutorial-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
novas==3.1.1.3

numpy==1.9.2

requests==2.7.0

requirements.txt ZN\N—Ya VEHI AT ARKIAIV LT, 7V aryOo—Hfle LTHAT S Z
ERTEET, -V 1IN ER Yy —I% install -t TA VA=V TEET

(tutorial-env) $ python -m pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas
Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip W7 EADA T a DD D 3, pip DIERAR F¥ 2 X ¥ M installing-index S L TL 72X
W, Ry —=IBER L TZ % Python Package Index TR L 72WEE. distributing-index 74 F%&%
LT EW,
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%

THIRTEEN

SHhfz ?

ZDFa2— b TNEFHALIZL T, BZ5L Python 2> TALI LW BEMNIETETHI Lo/
TL &S — HEMAROMEE RT3 72912, Python AL TAL o3 T3, T, #RTiX
I THHEE LS X VWDOTL 5007

ZDFa2—b VY7 Python D RFaX>F—>aryey bO—TT, £y hOHFOMD FFa x> 57—
TarEW oML ET:

library-index:

ZOR= a7 B S D TEL 2EHTT, ZO~v=a 7 Vg8, B BEES A T75V0F
P a—ZOWTDEERY 7 7 LY AT, BHEMNK Python BLAWIE Te< TAD Bila— i &
ATVWET, Unix X =LAy 7 2ADFHAAA, HITP 12X 3 F¥ 2 X ¥ MEUR, GLBOER, a~>
FoA4 AT a v ostfEti. CGL a2 s LDME. 7 —XEHERLZ DM XADXR T DI
DDES 2a—AWBHVET, 5475V V7722 &0 BB 28T, ABFHHTEZ0DA4 X—
CEODPLIENTEET,

installing-index 1%, ff1® Python 2 —FIC &k > TEDPNZBIMES 2 — L EE S5 -5TA YA h—JL
TEEHMLTVET,

reference-index: Python DXk <274 7 AZFHLKFHHL TVE T, HODIIRKETI?, 5
ORI HANA R LTHEHTT,

X574 % Python BT 5V Y —X:

https://www.python.org: H#4 7% Python ® Web %4 +, 2— KR FF 2 X >+, Python B35 3
Web R=IANDRA ¥ X =% ZFATVET,

https://docs.python.org: Python F¥ a2 XY PADZEBWT 7 2243 L £ 7,

https://pypi.org: Python 2% 7 —I 4 ¥ 7 v 7 &, LIEIE Cheese Shop™ &5 BHFT HMHENT
WE L, ZHUE, 2—YERDOX Y > r— R TE 2 Python €Y 2— VD5 TT, 2—FDOV VJ—
A% LIb, TIKEHRT 2L THOADBREDIT bR ET,

https://code.activestate.com /recipes/langs/python/: Python 27 v 27 7'y Zida— Rl €Y 2 —
N, ERHNAZRZ VT POBEREaL I aryTT, EEZD DA DK Python Cookbook

*1

”Cheese Shop” & Monty Python D247 v FT3: BEIANF—XRBICA->TNY, HARDF - D ENE
clerk 238 - 7z,
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(O’Reilly & Associates, ISBN 0-596-00797-3) IZfExR SN TWE T,

e https://pyvideo.org XFRRP L =YL —TDXEHS Python BHEOLTADY Y 7 2EDH TV
9,

e https://scipy.org: Scientific Python 71 = 7 MIFAI O ES#RETE - BIEEY 2 — Tz, #I¥
REL 77—V 2, JRRIE Y Aon—( BB, MEt iR D20y r = 2R LTV E T,

Python BHHEDOEMSLMBEDOMEITOVWTIE, =2 =RV —7 comp. lang. python RT3 0. F/id
X =V Y7 YR+ python-list@python.org IZE B Z N TEET, —a—ATN—=TX—-Y 7YX ME
F—=roz A ENFET, LEdoT, FARERENZAvytE—Jik IR ANEENCEXINET, H
M (EEE). FIUDERORE. FIiLVEY 2 - LORRLZET, 1 HIBEEOEMEHD £, X—V
VA NDT —H4 7 https://mail.python.org/pipermail/ THHAFEET 3,

RO, BT X< HLEM (FAQ L BIHINTT) DUZ F2F xv 2 LTLEEW, FAQ 3@ DKL
D EFoN5% < OEMICERLTWET, H57-ORMEICHT 2BIDSECETA TS0 LA,

fix
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%

FOURTEEN

MEEANRE CEEER

WL ODPDN—=Y 2 »D Python 4 ¥ & 7Y X Ti, Korn ¥ % GNU Bash ¥ = UIZH &0 3 85REIC
Too BED ATATITN T 2 fREMRECEIREIEEEZ R — P L T0E T, ZOMBEIIM A RIRERA XA L E
PAR=F LTS, GNU Readline 74 77 V2o THEINTVET, DI T7IVIIIHED FF 2
AYEHRBHY, ZITENEEDIBETOHDIEHD FEA,

14.1 275 L B RE

EREEY 2= NVADOHTIEA V&2 7Y ZOEHRIC BEWITEMLEINET . /o T Tab F—IIHH5E
WAEZIFOHI L. Python OX DR BEO 0 — VAR, BIUHAAEREY 2 - LA EBRELET.
string.a DEH%Z Fvy FTRYIShRK oV TE, &EO ' FTOXREZFHMEL. FMRe LTHELNL
F7T 27 FOEMEDP LW ERLE T, __getattr__ () XV v FEFRokA 727 bRUTEEN
TWaHA. __getattr__ Q) 37 7V —2a VERDA—FEFTT 205 LARVOTHERLTLES
W, 774NV FORETIEDHRIDL—F—FT 4 L7 M VD .python_history & WIHFID 7 7 £ MIZEE
ZRIEFLE T, BREREROMNGENRA V2TV 2Dy > a Y THUFMHAT S Z e TEET,

14.2 WENAT 2 2—T I 2ORE

ZORREIE. FIHIDMD A ¥ & =) ZZHARNUIKERZEHTT, LBV R, TRV O OEENIKE
NTVET, IR TE2HRT 22 ZWIELWVA YTV MPRENLLHPETL & 5 (S—HIERDITT
AVTFY RN YPRENE S o TVWET), MZERMENA 2TV EZDS VRV T =T N2 o
THEVD LNERA, FHMR 74— bREDOMIEEF v 732 (HEWVIFERTE) a<v Y FHHEHT
L9,

X O ENHEENA X — T ZORED—2IZ IPython BB T, ZDA X —FYRIF, Hrirr
ATHELNTVT, X 7HiE. A7V 27 MERPEENLBREH L Lo ez oT0E S, o7 7
Vr—2a Y iZHRAZRAREND, #HAFEh s T, JloEh/-4 27774 TEBREY LTK
bpython 23®% b £,
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%

FIFTEEN

SN RER. €ORECHIR

FEVNEREIE. FIREEAN—- Py 2 7 ORI T EE 2 655 2EED) B LTREIATVET,
Bz, N

0.125

13, 1/10 + 2/100 + 5/1000 £ WS EEFES 35, ZhL RS, 2 EEOIH

0.001

30/2+0/4+1/8 bWSHIZAED T, TS “ODTHEFCEEZF > TWE I, Zi—D. RAD
R EE 10 TR TE D, ZHFHORIIEL 2 TRl EhTnd Z EAEVE T,

BRI T, B AED/NEZ 2 RO T E L TIEREICRD T Z e N TEEEA. ZORE, —fRiT. A
FIU7e 10 #EOFEVNMERBUL, 2 EEOFE/ MNURE TR S Nk, R~y ViiEEh T,

RANIFEL 10 25 L HEZHRICHERTE XS, 7 1/3 2EATAEL x5, 78 1/3 & FH10 D
AEE LT UTOXSTERT 220 TE%T:

0.3

& BT IEREZR IR,

0.33

& BT IEREZR IR,

0.333

b, IRERETS, MMENTEREZESP L THE IS, MRIIIRUTHE R 1/3 13 F8A, LirL, &
LoD BICIE 7 > TWL TL & 5,

FRRIC, B 2 & LRBITHMES S £ d. 10 #E0 0.1 1358 E 2 & L/MITIEICRBIT 52 &
BTEFHA, H 2 TlE. 1/10 3FEBR/IMK (repeating fraction) &7 D 5

0.0001100110011001100110011001100110011001100110011. ..
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EIHEROMTIED S &, HPEZEZ2 Z 2D $F, BEDFRED ALY ¥ a— XTI float Id, & I
iy 2 OMATRIID 53 By M 20T, 2 ORERE L L, TENMNITERESAE T, 1/10 O5GE
&, /M 3602879701896397 / 2 xx 55 XA D FF, AU, 1/10 ITEWTE A, EEICH CET
EHD FEA.

ERFRRENDFEDDIZ, IFLALDZ—FIE, BLUITKDOZ A, Python IZ~ > Vi TH
% R BUMED 10 #/NTORMEE RRT 2 DT, BRI TV BHEDITEO 10 E/NEOITUET L 2 HE
W2 EENDBETT, FEAYDYI YT, b L Python 28 2 #ETHEMEINZ 0.1 OELHEERZ ZD % %
10 HEBTRRLTVWS, ZORBRIIRDE SR >/2TLE D

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

R, WFEATDADBRELETE S LD LT EINMTT, DT, Python IO EERRTI L
T, MR oe s WHiicr ¥ F3

>>> 1/ 10
0.1

FRRSNTAERDIEREIC 1/10 THS X OICRZALE LTH, EBRIIHBHSI ATV AEIIRSIISKRBETES
THENETH B VS ZERITRBEZATBNTLES WD,

BOhDORL D 10 EBOMEL, FL 2 EFHBOEMEZEELTVES, flZIE 0.1 & 0.
10000000000000001 ¥ 0.1000000000000000055511151231257827021181583404541015625 1% ¥ 11 B
3602879701896397 / 2 ** 55 [TAMBlENF T, FUELEZHEGLTVWEDT, ¥d 10 #EHOMHED
eval(repr(x)) == x EWIOEMAEMILLALEERU LI XERRENET,

HO Python &, B> 7 b repr() BV M YEIEIE 17 HI OB MEF 2 +F52 0.10000000000000001
DS 10 ERDOEZEATERLTWE L, Python 3.1 2251, LAY DIFET 0.1 DX LHED
FOHTED 10 EBOEZESNE SR F L,

ZOEIEI 2 EBOFE/NIRICE o TR I BRRBDTT, 24U Python DI TEHH FRAL., b
B72DA—FDANTTHDHY EEA, N—FV =7 OFFNIGRHAZ R — L TWSRETOFETRHL
MEOMEZEOT 2 ZNTEET (W OPDFAETIET 74V D, HDEWVIIEDHNE— FZEAT
b, ZOEE KRR LBRVDS LAEEAD),

ED X VHITD:®I, XFF 7+ —~ v bEFHALUTEMNEEGIR L7z 10 E#EERRE2B2 N TE
x9:

>>> 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"

D, BEEOa VY 1a—F—FDOHED RER #HDTVAETO, WHIREEL WS 2 2B L THBV

130 5% 15 & FHIERER. TORECHIR




Python Tutorial, J1)—X 3.10.13

TLRZEW,

b5 —DO0FEEMMLE T, HIRIE. 0.1 2SEMEICIE 1/10 TERVWEDIZ, 2z 3EELES £/-1E
Mi2ix 0.3 TIEH D FEA:

>>> 1+ .1+ .1 ==.3
False

0.1 13 ZALLE 1/10 1TEL 722 Z e TERWHET, 0.3 %7 3/10 IZ—FHEWEAL DT, round() BIEX
2o CTEHERNCHD TR THERLDH D FEA:

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

B IEREREICR ST WVEICR > TV S EidWZ, round () B ZE M - Tt REEDOMHEZ LD 5 Z & T, AIE
MEZRDDIMDEE LHIRTE 2 K512 HEBHD £7:

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

True

2 EOFENEURBUS T T 2 BEMTEER, DX REMEE T AR TVET, 70.17 1T 2 HEIX
UTo7?RELS =" OFETFHFMICHAL £3, 2 #EOREH/NURHEICE 725 Zofo K< E
Iz FE GBI L TE The Perils of Floating Point Z2ZM LT 72& W,

FMINC WS &, "ESGREZED D FEAT, TITH, FE/NGEHO Z L ZBEICER LRV T L EE 0N !
Python @ float BHREIZBT 2 =5 —3FE/NURILUIEN— R T 2 70T D20 b DTH D, IFLAY
DY Y ETR—DODEEDHZDEL 2¥*53 7D 1 TT, ZOBREFIFL AL DEETHRS \L,U:O)%)@'CT
P FEVNEGREHEE 10 OB TR FEVNUROEE 212175 b, iAotz omEr
F2ZemNze EHTBNTLEE W,

BER T —ADFIET 52—/ T, BEROFH/NMNUREE O TR, BICREIRFROMEZ L0275 10 #
MU AD TERRT 20K 5, FEINCIZHIFRHE D OFEREE2 Z2ITRE2TL &5, 20T str () T+
DCTTH, DM RGIE%Z Lzir U, formatstrings 125 % str.format() XV v FO 7 x—< v MEk
EBIBL TN,

FEhE7 10 EERERIBEL 22 X5 RGEICIE, decimal TV 2 — L R2FHALTATLEE WV, ZOFE
Va— VBB T IV =2 a vREREOHENRDLENDE T STV r—a VIZE L 10 EROFES
EIELTVWET,

AOIEMERFTE ALY LT, fractions Y 2 — VB FHBUCEOCHBEZEELTVWET (1/3 D k572K
ZIEMEICR T ZE N TEET),

BT PEEIMNEEEDOAE — 22— =k 5, SciPy 7rY =27 FBEEL TW2E NumPy Sy 77— %
ZOMDBEEH Ny =P RPTARTHDZRNETT, <https://scipy.org> ZZLTLZE W,

Python 13 &HIC float D IEMRMESBRERL 77 — RZHIGT 27200V — L2 L TWE T, float.
as_integer_ratio() XV v Fii float DEZHHE L L TRHEAL FT:
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>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

CDIBUIIERER DT, TTOEZ ZERICETT 2 Z e TEET:

>>> x == 3537115888337719 / 1125899906842624
True

float.hex() XYV v FiX float DfE% 16 EMTRIHEL T, ZOED IV 21— R0 -> T\ 3 IEfER(E
PRETCEET:

>>> x.hex()
'0x1.921£9f01b866ep+1"'

C DIEREZ 16 #ERERIIZ S & D float HZ IEMEICIEILT 2720D1IES T B TEET:

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

True

Z0D 16 EBERBUIEMZOT, liZ (F7v b7+ — LI IKEFEET) N—Y 2 Y DHZ % Python TS
DD LD, fOZDT7 +—<y 2P R—1F LEeFiE (Java 2 C99 1) LIEFEICRDED F 2 DA
HT5ZeMBTEXT,

BOER Y —L e LT, FEBIcBII2RE0u 2 2B L TN 3 nath. fsun() FERH D 3, =
DORBIIMEZ ARHMEICR LIAALDA S, 7 KRONEH 2EHEL £9, ZhuTX D, BRENREIREFHEIC
WEBEGA2ETERINGLALD, MRIPLEINTT:

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True

15.1 RI[WITS>—

ZOETIE. 70.17 OFNZOWTENCHHAL., O LSBT —AIHRLTED X 52T IEHER T2 B
DCITZAZDERLET, ZITiE, 2 EERFOFE/ NI OWTOEBIZARL D 2D L LTEE
FHEDET,

KILL J — (Representation error) &, WL DD (FEFFIZIFXIZFL AL D) 10 EO/NED 2 #E (HE 2)
DHE LTRETERVE W HEICHFBELTVET, T4t Python (2 Wid Perl, C, C++, Java,
Fortran. B XU Z 0% <) 238 D O IEMER 10 2 RRTERVWFEELZHEHTT,

BEISRBZDTLE I ? 1/10 13 2 #EEO/PMITHE KRR T 2 e TE A, 5H (20004 11 A)
DI E, 1EE ALY TRT IEEE- 754 HE/NMIRHEZ@HLTED, BLAYIRTDT 7y b7 +—
24Tl Python OEFEINIK%Z IEEE-754 I8 % 7 5K (double precision)” (XX GMIT £F, 754 D
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double 12i% 53 ¥y b DMEZF OB AL DT, FHREMICANTZITES 232, AJRERRD 0.1 2&d
IEVED TBUTZER L, J/22*N OERICL XS5 BN LET, J@H 258 53 £y FOHEORETY

1/ 10 ~= J / (2%xN)

EHEEET

J ~= 2xxN / 10

ERDET, JFEFEIC 53 By FOMBEERR o TV (>= 2%x52 7228 < 2%x53 ) T R AVWHTE, N &
U CHel 72 1% 56 127D £3

>>> 2*%*52 <= 2xx56 // 10 < 2%*53

True

ITRbH,561EJEH5:58 53y FPOBEDEEIRD N OHE—DETS, J OID R 2HIZZ D%
Db DTT:

>>> q, r = divmod(2*x56, 10)
>>> r
6

FIRD 10 DF Y LR T, RROELZTID EIFThD7b DIz b $9,

>>> g+1
7205759403792794

TeoT, 754 fEREEICBT B 1/10 OELD R 3 5 Ol

7205759403792794 / 2 ** 56

DT eaEE 2 THoTolE/hELET:

3602879701896397 / 2 ** 55

Iz ZWZYh EF20T, ZOMEIFERKICIE 1/10 DA LREVWIZIFEHLTLEZ WV, HLYIDEE
TxLEGEIE. Bd 1/10 KD v DTN ELRDET, 5515 BER 1/10 TEHD FEA !

DD, FHEMX 1/10 2 " HERET Y ZXIIRLTHD R A, AtEEIERTE 201, EiEO XS K
BERSBTH D, 754 ODEREEFENIEBTEON S S - D JWVILUILITFICR D £3

>>> 0.1 * 2 *x 55
3602879701896397.0

CDIBUT 10%%55 Z I uE, 55 HOTHERDHEZ RS Z e TEEXT:

>>> 3602879701896397 * 10 ** 55 // 2 *x 55
1000000000000000055511151231257827021181583404541015625
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{11}

2 oh @ OF B O# 2 L OE L T w % IE M & B OfE 10 # OB E
0.1000000000000000055511151231257827021181583404541015625 I IFIEFHFEL W WS Z 2 TT, %
COEFE (HwN—=Ya »yd Python #8%) Tl 5T27% 10 EEZERRT 20TIE R, MRE AT
17 fcho £9:

>>> format(0.1, '.17f')
'0.10000000000000001"

fractions Y 2 —/L ¥ decimal Y a— L Z2{5 ¢ ZNHDOEEPEREICITZ £ 7

>>> from decimal import Decimal

>>> from fractions import Fraction

>>> Fraction.from_float(0.1)
Fraction(3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float(0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float(0.1), '.17"')
'0.10000000000000001"
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SIXTEEN

452

16.1 XfEE—F
16.1.1 T5—0IE

II—DPRETIE, AVETVRELFT— Rt —I L XXy 7 bL—2R (stack trace) ML ET, &
FE—FRIQVWREEE A VR TVRE—RTa T MCRERDET; A7V T 27 7 AL BETLTVS
LEIF, AVETVREREy 7 L =R LK, DR T AT XA THRTLET, (try XD
except HITMHINHSMNEI. TZTVI LTI —RIEDHLEDERA, ) W D2DPDT T —IIHEIIEGNTD
D, FLOOKRTAT—RRE 27077 LD TRIERILET, HIZIEA Y27V XNEOTFERD
ZEOXEVHEBENETIEEDET, 7R vt—YR3EeTEEL S —HNCESIATNET; UL
T, WEEFET L iar oI 2 NEEEERNICESAThE T,

EHIDAASE (interrupt character, #ifl% Control-C 7> Delete) & —RXE 71— X7m > 7 MIRHLTX
4752, ANBIMOBEENT—RTB YT MR 3, ' a<Y FOFTHIE VAL TFE XA T
3 5% ¥ KeyboardInterrupt fISfDSEHENE T, ZDHIHI try X TUHTE E T,

16.1.2 L1FAI4E% Python 271 7k

BSD J&® Unix ¥ A7 ATIE, Python 227V FMEIT 2 VA7 Y F D LS ICHEBETARICTEES, &
NEITI1E. LITofT

#!/usr/bin/env python3.5

(ZZTRBAYRTVEPL—FD PATH LIZH 2B EELTWVWET) 2RA27 VS FORHICEEZ, X7V
N7 7 ANVCETAREE-FERELE T, #! X7 7 A LORAID2LFTRINIERD /A, TTv
P74 —2ICE o TR, TORFIDITZ S 5 8ITXFH Windows T ('\r\n') TiZ7 <. Unix B
("\n') THRFIUIRLRWI LDBHD ET, Ny P aFridEy FXF. T4b5 '#' & Python Tida
XY beHEEBDIDIMFEONTVE Z L IHER LTI,

chmod <Y REMFZIZ, A7V S MNIE[TE— FREITHREEZ 2 TEZT,

*1 GNU Readline v 7 —JICHE T 2 BEOBNTH TN e 0HH £T,
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$ chmod +x myscript.py

Windows Ti&, 7 ETE—F” O X5 BBEREH D £¥ A, Python DA YA+ =5 —1ZHEINIZ .py 7 7
A L% python.exe IZBHENIT} 2 DT, Python 77 A VEXITNVI Vv 7T ZNE A7) T b LTHE
TLE 9, .pyw #ERF D (GRIE: pythonw.exe () BT o, EHa Y -1 v 4 ¥ FUZIHI L THE
TLE 9,

16.1.3 WEE— FHOEHHRITI 71

Python ZXTFEMNCH S & 212X, 4 VX 7V XDERENT 2 EICETIN MO0 OEENLRa<Y 1B 3
CERLR R ELS DY FF, Z2hEIT5I1T13, PYTHONSTARTUP ¢ FHIN BBREZE K E. 4 » & 7Y XiELH)
FHCFITEIN2 A Y PR A7 7 A VAICREL $T, ZDHAEIX Unix > =L@ .profile I TV
%9,

D77 ANEREELY Y a v D ERFFANINE T, Python 252~ FE2RZ ) P bHiAHLT
W3 EER /dev/tty Aav Y FOANILE LTHRINIEEEZI ATV S (ZoGa&Elty > aryo X
SIKEELEF) BIFTRAEWVWESIEZD7 7 A VEFAHINERA, 774 VAD A<y Fid, XEEH
Ay RHAETINZHATZEM & [ CAAIZEENTETEINE T, 20k, 77 A VATERINTVRED
import EN/A TV =27 NI, ZOFEEMNGELY > a VATHS 2B TEXES, £/, ZOD7 74 LAT
sys.psl ® sys.ps2 ZZLBEL T, Ry e LHEITZIHTEET,

BLEAEDT A L7 FUDLEMTAR— 7 v T 7 74 VEFHAHLIZVDORL, 70— 2NLDZAX— |
7w 777 AVDOHIZ if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read())
DESRTOTFLZELIEDTEERT, RV VT MTRR= T v T 7 7 A Vv Dizs, DT
DEICLTAZ Y 7 MHRTHRIICEIT LR ITIUIZRD TR A:

import os
filename = os.environ.get('PYTHONSTARTUP')
if filename and os.path.isfile(filename):
with open(filename) as fobj:
startup_file = fobj.read()

exec(startup_file)

16.1.4 AXA2IA1XHEa—I)

Python (&2 —% =23 Python Z A AKX~ A X5 27HD2DD7 v 7, sitecustomize ¥ usercustomize
PRMHELTVET, 2RO LI RKEMELTWE 22 5121, £33 —H¥ —0 site-packages 7 4 L' 27
NV OBFTE RO 20 ENH D £3, Python ZEEIL TROa— F2FETLTLIZEW:

>>> import site
>>> site.getusersitepackages()

'/home/user/.local/lib/python3.5/site-packages'

usercustomize.py ZZ D7 4 L7 FVIZ/ERL T, ZZTRD VI ZITRTEL LD TEET, 2
D7 7 ANVIHBIA VR— FEENCTZ -s 7Y a VEFDRVRD, £TOD Python OEBIRFIZHESTX

136 5% 16 & 4§




Python Tutorial, J1)—X 3.10.13

nEg,

sitecustomize TV 2 — L BE L XD IREIELETH, —BNICa s Pa—X—DBEHEFICX->T, Ju—
2L D site-packages 7 4 L2 b VITAERKE 4L, usercustomize X DIEIZA VR — b INFE T, FMIT site
EV2—NLDORFaX Y bESRLTIEZIN,

1D
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8%

>>>

2to3

RAsE&E

ARSI IT 4TI INIBITBT 7 4L bD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENSZ - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRXBVT, A VT rENa—FTry 2, WMET3EEDXY D XF
o LRI, AFEIL, BRI, =HS A/ oW, Tar—& -k, a—-FZ2ANT 3
WRRENST 7 4L bD Python v > 7 T,

o HHAABDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIZEHT 2V —LTF, Y—RaA— FZ@EHLTEOM
WiAR%Z K[\l (traverse) 35 Z & THRHITE 3. IEABMEO RIS 2L £3,

2t03 13fFEHEZ 4 75V D 1ib2to3 L LTHATE X T, BEDY - L LTHZI LR 7V T I A
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZMML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() R ¥

DHDT 7 =y 7 TR PNRBIFTH o7 D Wi 5 (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTDHERERML FF. ABC I3 (virtual) 727 7 RA2BALET, THUIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFEMINET; abc TV 2 —
ADEFa2XY ESBLTLZEW, Python 121, £ DflAAA ABC BEIEATVWET, Z
DIRIF. (collections.abc €Y 2 —/LT) 7— XHiE, (numbers £ 2 —/LT) K, (io EY 2 —
JVT) APV —24, (importlib.abc €Y 2 —T) A Y KR—F 774 VXN B —X—T7, abc &
Ta—NZHHLTHED ABC Z21ETE %7,

annotation (7 /7 —>a ) ZR. 77 RN BBOD RS X —ZPREDECHERT 2 7T, HEEIC

D type hint &€ LTHEDODRATVWET,

O—ANVEBDOT ) 7= a VIFFTRIE T 7 ATEERAN, Zu— LB 77 AEME. B
Bo7/)7—ayidEhzhE®d a—L, 75 R, BBOD __annotations__ FFEMICHREFENT
L\ij—o

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

tionality. Also see annotations-howto for best practices on working with annotations.
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51¥ (argument) (FE518) BIECZMECHI RIS, BIE (413 XV Y R) CEIHETI, EgIBIiZ 2 #E
HHFEI:

o F—TU—R5I%: BEEMECH L OBICEIBDORNCHEB T2 oWz b D (f: name=) S, *x ITHil}
I-EHEOHOEE LTHEX NI flZiE. KD complex() DFEFUH L TIE, 3 & 5 29%—
v — FglEcs:

complex(real=3, imag=5)

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

o MBI F—v— FEIELSOFIEL, MEFIEIIEIEY X P DEFHICEL 2 TE, o+ 12
Felr 7z iterable DBEFRY LTET Z e TEET, HlZIX, XROFITIE 3 & 5 dMmAHMES K
T

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

BB OERICBOWTERITEon— A ZRIcE b B TonE T, EH L TETIHANIOV
T calls 2BBL TV, PV X9 ZRAZBOWTEBBEZRTEDICHOLWIREHS Z a3
RFEF, TN fHIe —HAZHICE DY TONET,

RE1% . FAQ @ FEEIEEARGIEDENMIMTTH? . PEP 362 2SR L TL W,

asynchronous context manager (JEFfAa > 7F X b= —I %) __aenter__() & __aexit__() XV v
FZEHKT S LT async with XNOREZEHT 24727 M T3, PEP 492 TEAIIE
L7z

asynchronous generator (JEFEHHY = L — &) asynchronous generator iterator %3R3 BIE T3, async
def TEFEI NN —F VEBUZETOE T yield REFOHRTERD £3, yield Rid async
for L— 7 THMATE 2D P Z2ERT 2 DICHA TN E T,

EEFIERIAY = 2 L — 2R L 30, WRICK - Tid IEREAS T RL—2 1 TL—%& 25T
BEBRHH T, BERENLEERIHAL»TRVWGEE, FABLO /- DICERBFER AL 73,

FEFEAY = 2 L — ZBIEITIE, async for XX async with X2 TR await RdHBZZ 2D
h%d,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BHITHER Eh
53727 T,

ZHE. __anext__ () XYV v FEM o THUPEH XNz ZIZ awaitable A 72 =7 F ZiIBT asyn-
chronous iterator T3, Z O awaitable A7 =27 NI, RD yield NE TOIEFIAY = 1L — 2B
BOREZFEITLE T,

yield 12 27202, ZDNMBETOETIRE (0 — I VBB FIRED try X) WHIZ—REIE X h
¥, __anext () TRENMHD awaitable 12Xk > T RIS TR L —F2 1T L —42 PERICH
Maxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2R LT 72X,

asynchronous iterable (JEFIAA 7 F 7)) async for XOHTHATE 247227 T3, HHD
__aiter__() XY v 25 asynchronous iterator iR RIFUIZ D A, PEP 492 TEAX
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NEx L7z

asynchronous iterator (JEFIMHA 7L — &) __aiter__() & __anext__() XY v FERELLATY
=7 N T3, __anext__ & awaitable 7 7Y = 7 b BRI RITNIERD £¥ A, async for &
StopAsyncIteration B4 Z XM F 2 £ T, FFFAMIA 7L — XD __anext__() XY v FRT
awaitable Z kL £3, PEP 492 TEHAINF L7z,

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

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

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

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

awaitable (f#F%REE) await X THHT 2 PR 2 AT 27 VTF o coroutine 2. __await__() X
Vo R0HEF T2 FTT, PEP 492 2B L T E W,

BDFL ZARIR M EMEE (Benevolent Dictator For Life) D& T3, Python OfE#. Guido van Rossum
DZ LTI,

binary file (N4 F VU7 7 AN) bytes-like ZTP TV b OHRAAABLIOEZAANTES T7AILAT
JIVb TE, N FV T 7 ANDENE N4 FVE—F ('rb', 'wb' or 'rb+') TN T 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X° gzip.GzipFile. DA Y A X VX
‘/Gj—o

Str ATV 2 POBABEINTELZ 77 AN0FTY 27 MTOWTIR, text file BB TLZE W,

borrowed reference In Python’s C API, a borrowed reference is a reference to an object, where the
code using the object does not own the reference. It becomes a dangling pointer if the object is
destroyed. For example, a garbage collection can remove the last strong reference to the object

and so destroy it.

Calling Py_INCREF() on the borrowed reference is recommended to convert it to a strong refer-
ence 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 ZH%HK—+ L TWT, C FFBEDEIKT #¥Hi L7z contiguous Ny 7 7 — %12
HEATRER A 7Y = 7 b, bytes, bytearray, array.array . %< O—#17% memoryview A 7Y =
Z M ZHCE D £F, bytes-like £ 7Y =7 ME, T —XEM. N4 FV T 7 A ANDRTE, VY
Ty PERHULZEERE, XM FUVTF—XZ2ERTIVAVARBECHAT S Z N TEET,

BODPDIEETCEINAFV T —R2EBSTHHERDHDET, ZOREOFFa X PTIEXL 7 H
AEETRER bytes-like A 7V 227 M WWERLTVWET, ZEEARERANNY 77— 7V =7 M
bytearray ¢ bytearray @ memoryview REDEZENE T, F/o. OO OBRIETIIARELA
TV FADNRAF YT =& (? HiAst LERAD bytes-like £ 7Y =2 ) 2ELET, Ui
bytes ¥ bytes D memoryview A 7Y =V MOEZENE T,

bytecode (/X4 k2—F) Python ® Y —Z2— Fid, Python 7125 4D CPython A4 ¥ &% 7V X OWNER
RBTHENA Pa—FALary i LEnEd, N Pa—FiE .pyc 774 MZF ¥ v a2 3h,
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L7 7 ANDPEHIZETESNZ L X2 EIDEREIRDET (Y—RA—F2HNf ba—FANOF
Eoary 4 VidEh#shEd), 20 ” PEEEE (intermediate language)” 1&. &4 D4 fa—F
WSS 2 MEE 2 RITS 5 REYS Y TEES 2t WA E T, BEERIFEEL LT, N ba—Fi
%72 % Python fREE~> VM THEIES 2 Z 2=, Python VUV —RMTLEETH 3 Z 23 HA TV
F¥A.

NA ba—Foma—Eld dis EY2—1 ZHHET,

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

the following syntax:

callable(argumentl, argument2, ...)

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

__call__() method is also a callable.
callback (=N 7)) RO D BRERTHEITES NS 72DI5 8 LTHESI N 2B

ISR (VFR) 2—F—ERA TV VEERT 27007 FL— FCF, 77 RERIEE, 202
FADA VARV ALDEERETEXY v FOEREEAE T,

class variable (27 7 ZZH) 7 7 R LITERS N, 77 ALNRLT (DD, 7 F7ADA Y AR YA ETIR%A
LIZ) ZHEINZZZHNE LTWBRERTT,

coercion (BUs#H]) M URID 2 5I8E S HEORFITON S, 2D A V22 Y 2D OBRIADIEERD
EHTT, FlRIE, int (3.15) IIFE/MNEAE B 3 ITEH L £ 3, LA L 3+4.5 TiE, &518UZ
BUHERIL D (— OB — D3 TFEV N INE % 3 2 AN A U BN AT 2 217 4UE TypeError
FIADBET S E T, BB Rr o725, TRTOFHK, 72 ZEEREITH->TH, HIZ 3+4.5
Tld# < £float(3)+4.5 WS k52, Fu T I=—2HCRICES L RITFIUD T ER A,

complex number (HZFRE) X<HLNTVEEBREIIRL =D DT, IRXRTORIIFEE L oML LT
RINF T, BEUIEEEN (-1 OFAR) WE Kz ILd 0T, —RCBEETIE 1 eFdrh. T¥
TiE j eFEINE T, Python FEZEBITHAAATHIGL, BEORILEZI > TWET, BEHIIKRE
2§ EOFTEEE T, HlZIE 3+1j TY, math Y 2 — L OEIBFRREFH T %121E, cmath Z{#
WET, BRBOBHIE»RD BELRBYOMIETT, DESEZECRTIUR, (EIFHEWR ERL
TLE->TEWTL &9,

context manager (27 FRA P32 —I %) __enter__() & __exit__() AV v FEERT S I LT with
WHNOERREEREMTE2A 7927 FTF, PEP 343 2L TL 72X W,

context variable (2> 7F A MER) a2V 7 F A MIKEFEL TRZSEZFHOLER, TR H2ERDEDL
FADFATAL y RFTREBEDEZRAL Yy FE—FLZA ML=V RBTVET, LrArLaryTFR MER
T, 1 DDFETAL Yy RIZWLO2p0a Y7 XA MBH DR, 3 ¥ 7F A MEROERHRIZIY] 72
FEFB R R 7 DL DEH TS, contextvars ZZRL TLZE W,

contiguous  (BE#%. i) N v 7 7 DHEIC C-&8#t £ 7213 Fortran &t TH25EIT. ZD Ny 7 7 135#
MLTW2eAREET, XLy 7 71E C #ifiTH D Fortran @i TF, —RILOBLHITIE,
ZOHEFLRZLFTAEY ETEEST 2 X5 CHESI N, RFHELRrHBFE VA TWIEFP TS %
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o ZXRILD C-HEHREAIITIE. XEY 7 FLRIECERZ K ZBICIIREBEORIFVRINED %
DX L. Fortran #5728 TIIBRH OIS A FH|RAINCEN Z £ 57,

AN—=F> (AV—F) al—FVEFHITN—F D XD —BIEERTT, $7L—F  iidkd shiz
A2 HAD, BlORDsNMEISHHET, aL—F VICIFZ L OABMA» S NS, 2. B
322D TEET, 2—F VI3 async def XTEETZET, PEP 492 2L T Z& W,

coroutine function (2 —F YBIEK) coroutine A 7Y = 7 b IR TEETT, a/—F VBIBUT async def
NTHEIEXN, await, async for. LU async with F—V—RFZEOZ e HkRET, Zhbid
PEP 492 TEAXIIFE Lz,

CPython python.org THEAR XL TWA, Python Y0 2F I V7 SFEOEHERN 2 5EECF, "CPython” &
WO HEEIE, ZDFEE% Jython % IronPython ¥ W o 723 ¥ XIS 2 HEHHE 2 55 1CHH X
NEI,

decorator (7 2L —&) BIOBEZEIR ST, @H. eurapper X TRBZEIR L TEHSNE T, 72
L — X DO— &2 FFNL. classmethod() ¥ staticmethod() TT,

TaAL—ROIRET Y Ry 7 A2 aH—TF, XD 2 OOEBERIFRIICFAL DT

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

@staticmethod
def f(arg):

FICHEZD 7 7 ACDFEHELETH, HENFONERA, TaAL—XITOWTFHLL X BERER B
TR IR EZE DFFa XY FE2BRBLTLEIW,

descriptor (FRAZ VT X)) XYV v K __get__(), __set__QO, HBWE __delete__() ZERLTWVWEAT
P bTT, BB TABUNPT AV TR THZ =, BERRKICK - T, FEIh TV 3RIR
e I E T, BHE. get,set,delete D7=DIT a.b EEL L, a DI FRAFENTE IV 2
PO ERRBRLETD, b BT RZY TR THIUIZNZNDTRAZ YT ERXY v RHAFTHENET,
FTR2 ) T ROMERIE, Python 2R EE T2 ETHERDET, 2W0WIDE TARAZ Y TR ZD,
B XYV v B, a7 4, Z7ZAXY v Pl HIXY v P, ZL TR FRADZRE V- 7%
 DHEBEDRAE72H 5T T,

FRZVTEDAY v FIZBE L TOFMIZE. descriptors % Descriptor How To Guide 2SR L TL 72
W,

dictionary (%) EE D X — ZEICXISAHY 2 HABES T3, __hash__() XY v F& __eq _() XYY
ERELMEEDOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEFHMNCLIKGL) iterable NORTH 2 WIE—HOERZIUH L T, ZOHR2» 5
REFHELRTaAV AT MREFEXSTT, results = {n: n ** 2 for n in range(10)} 2T 3
. F—n ZfHn wx 2 IIMTT BEFE L LKL EF, comprehensions ZZ L TL 72X W,

dictionary view (ff#HE 2 —) dict.keys(). dict.values(). dict.items() 2RTA 7Y =2 b T, &F
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HOHHOENRY 2 — 2L ET, Thbb, BEILEEFINI a2 - ZThERML 3, &
EFEL 2 —BEHIANCERR Y A M 2121F list(dictview) ZHH L TL 72X W, dict-views &5
HLTLEEW,

docstring 77 R, B, EYV 2 - NORYIORTH 2 XFHNV TI71LTT, ZDAA — b DETRIIIE
MENE T, ar L & THAlEN, 20772, B £Y2—1D __doc__ BMELT
REFEEINET, AV bRrARI a2y TES GRE: BEE L TSRTE%) OT, 7Yz DR
Fa Xy b aERENRIGITY,

duck-typing 24 7I 27 PHRELWVA VR =T 2 —RA%Fo TV EPERETL2DICA TV =7 F ORI
ZRBEWTIO TSI IVIRRANTT, bz, BicA 7Y =27 PDXY vy FREENFIENT
b7z LET, (7LD ESICRIT, 7eADESRFIHE, ZRUIT A TH S,1) A~
=7z —RERIDEHTZT, LRI TFTHFA ENa—RE RVE=—T 4 v 7 RRE L
LTEBEErM EIEET, Xv 7 XAL Y7 type() X isinstance() WX X 2 HE LT F I,
(272U, B o224y 0% HMRERI SR TMHMETAIDHTEET, ) 2ofb b, WA
hasattr() HIER FAFP a2 53 7%2FHAL £,

EAFP T[G8R]%2 2 2 X DFF L %G5S /IDA S (easier to ask for forgiveness than permission, ~—7 4 —®
EHD ) OBETF, 2O Python TIAL bl TW3a—7 4 Y Z7AXALTIE, WHEITEMRF—%
BUDNFETIDDEREL. ZOREIE> TOEGEHNZRHIEL 25, ZOBETTFELET
53—F 4 YTRARAMIE, try XB LV except XD SADZDPRHHTT, ZDT77=v 7
3. COESREETLILIMFbATNWSE LBYL AR AL XN SDTY,

expression (R) [AHDEEFHAEN L. —F ¥ F D DR (a piece of syntax) TI, Wz 5. ALid
V7 Iv, 4l BET 7R EEFPEBIFCHLRE, HE2RETROEREOHEAERTT, o
Z < DFFELEV, Python TEEFEOLTOMEERIA L VWI DI TIEHD FHA, wvhile DLS
Wy RELTREAZNY X DD F5, RADBKTIIRIXTY,

extension module (#EIREY 2 —1) C 2 C++ THEINLEY 2 —L T, Python ® C API ZFHL T
Python a7®a1—#—a—-FeRhehLET,

f-string 'f' % 'F' DEFEIWXTFAHN) 7T UL f-string” EFRER, ZHUE T 4 —< v MEATF
V770 ORMEEOLITT, PEP 498 BB L TL 230,

file object (77 ANF T =22 b)) THDY Y —AAD 7 7 4 VEEH API (read() % write() XYV v K
ZFODD) EREALTWE AT 2V M TT, 77403 TV =7 NI fERENFEITL - T,
EBEDFT 4 R EDT7 7 40P, ZOMDEAL TDRA ML —IRBETANA R (2R, M,
AVREYRNY T 7, VTv b RSAT, F)ANOT7 I LREHENTEET, 774047227 M
file-like objects R streams & HMIENF T,

T7ANF TS 27 MCBEBICE 3IEEIDET: L0 NAFUV—=T7A)L. Nv 7 7»Ehi= NA
FU=T7A4), ZLTTFALT77A4IL T, A VX—=T7 24 A& io EY 2 — L TERINLTWV
9, 77ANK T =0 b EAELIERENL X open () BAEEES Z 2T,

file-like object file object ¥ [AFE T,

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

the operating system and encode Unicode to the operating system.
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finder

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

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

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

used to get the filesystem encoding and error handler.

The filesystem encoding and error handler are configured at Python startup by the
PyConfig_Read() function: see filesystem_encoding and filesystem_errors members of

PyConfig.
See also the locale encoding.
(774 Y R) A YR=PEINTVBEI 2—1LD loader DFERERITTEA T 22 b T,

Python 3.3 UETIX 2D 7 7 £ VY XH3H D %3, sys.meta_path THHI NS meta path finder
¢. sys.path_hooks T XN 3 path entry finder T3,

Sz OV T PEP 302, PEP 420 BX U PEP 451 2B LT X W,

floor division (YJD4&CTRRE) — &L WEEBICY)I D #5 T 2 BEAIRRE, YD CREBERE I // T, flz

R

.11 /7 41132112, 2R EINFMCEEV NI A ROEDRETIX 2.75 VB> TEE T, (-11)
// 413 -2.75 Z INEWVWAIZ Wb 2 (R ADERAANDIDEITS) DT -3 127425 ZLITHEEL
TL7ZE W, PEP 238 2L TL X0,

(BEEY) MPOMHE LANCEZIR S —HDO XD Z T, BRI 0 U Ed E3|18 2T Z e HkE 3,
FEDRITRHI S B2 RS2 Z e ik E 5, R5IEL XYV v R, function ZBL T X,

function annotation (BI#(7 /7 —3 a ) BIBD 8T X — X IR DED annotation TF,

BT 77— avid, @HIREEY R oo d: fIZE ZoEE 2 2D int BD5|
¥oemis eiffsh, 7 int BoRDEEFOLHIfshT0E T,

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

return a + b

BT /7 —3 a »OXEE function O CHRIHINATVWE T,

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

annotations-howto for best practices on working with annotations.

_ future___ A future statement, from __future__ import <feature>, directsthe compiler to compile

the current module using syntax or semantics that will become standard in a future release of
Python. The __future__ module documents the possible values of feature. By importing this
module and evaluating its variables, you can see when a new feature was first added to the

language and when it will (or did) become the default:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)
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garbage collection (HAR—yalL 7y ar) ThPREEDNS Z L DRV EY 2RS5BT, Python
d BREAY e, ERSREBE LB T BRI R—YaL s X 2o ThHR—yaLrryay
ZITVWETS, IR=—Yalr7Xd gc BV a— Ve fioTHRETEET,

PIXRL—R (YA —R) generator iterator ZiRFEITT, BHEOBBIIMTNE T, yield X%
FORTRLD 9, yield i, for V=7 THEMTELD, next () B THEZ 1 >FDOMWD L
7D TE3, HOWMPZAERT 2 DIEHSINE T,

HEIEY 21— XBEBERLE T RCE->TE DxRL—FATL—F ZHEI3HEHHD %
T BRISNLEBERDPHS L TRWEGE, LD DI 2 BEE2 AL 5,

generator iterator (¥ = 3L —X A 7L —2X) generator BABTERINDE ATV =7 FTT,

yield D7 NAATFEATIREE (RMTABSARLED try X2 ED) L T, QWHIZ—FIcH
Miahgs, SzRL—FA4TL—F PFEHINZ 2, T LAEZIT L £ 5 (B OB ET
D7 TITHT LWIREED S BHAR S 2 D & MR TF),

generator expression (Y z L —&K) A 7L -2 %2RIKXTT, FHOKNIC, V—TE-EERT S for
fi, #WiPH, 2 L CAHISATEER if HisooWnWTWwa K5I Ed, &5 LTRSS R sMilo
BRI TEEZ AR L £ 3

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

generic function (Y =3V v ZBE) Bz 2800 LA UHEL 5 2 BEHEE» SRS N 2 T3, Y
HURHC EOEEZHNE 2T 4 Ry F 7LV R LS EDRESNET,

single dispatch. functools.singledispatch() Fa L —&, PEP 443 2SR L T X\,

generic type A type that can be parameterized; typically a container class such as 1ist or dict. Used

for type hints and annotations.
For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the typing module.
GIL  global interpreter lock ZZHLTL 12X W,

global interpreter lock (Z'm =LA & T Y Xay ) CPython £ ¥ X7V EZHBFHALTWE, —EIZ
Python ® N4 FOd—F 2FETTB3AL Yy RIZ—2FFTH3 I 2Hild 3 HHATY, ZhACX
D (dict REDEELRMARALMEEZL) A 7Y =7 bETADFEKR T 7 2120 U TR Z S
1272 %5 DT, CPython OFEENS Y TNICKDET, A VX TVXRMEER Yy 7F 58T, YLF
Taty 2 LT WU TR PG EHMRIC, A X T XeHRICTLF ALy FULTE
5E212D %7,

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

is always released when doing I/O.

B T HERTAF ALy FIE Lied Y27V & (NS 7 — 22 Ml WHETE » 25 3)
BEISESNE LIS, —MN7RS Y 7T 0y FOBEDAT +—< ¥ AN EH o 7= DTHII L
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ATL, TON7 43— Y ADMBZRRL L5 32, FEENX DML DR 2 2 b3
THLEZLNTVET,

hash-based pyc (v ¥ aX—2Z pyc 7 7 A V) IELHEZHHIT 272012, WIET2Y —R 7 7 4 VDA
BEHFRLTRE Ay Y al@2 T2 4 bPa—FDFr v a7 7 AL TT,

hashable (/v > 20JRE) Ny a®gg kA 7Pz 7 b, ERABSEDS RV Ay > 2 iR i
(__hash__() XY v FPRE), O+ 7227 b A TES (__eq__ () XY v FBRE) 7
P FTT, ARy S af[fEA 7Y 27 MEBTFE Uy & 2 lE2FOREND D £7,

Ny Y ARRERA TV 27 PAHEDF —REEGDA AN LTHRE T, HEPEADT — X HE
ENETA Y ¥ affZzflioTn2 25T,

Python DA I 2 =X TNV RMAABALA TSI 27 NI IFEAEDBANY Y 2R[RETT, (VR MHED
£97) I2a—FTNRAVTFIENY T aPARET T, (XTI NR frozenset DEIR) £ Ia—&7
NigayTHiE, BREPINY Y aAETHIL ZDANY Y 2A[fETT, T—VF—ERDI T ADA ¥
ARVATBBEIRATS 22 MEF T A b Ty ¥ afHETT, ZRBHELET (HEERNT)
HEBHEFRIEIEEMMTH D, Ny > 2flF idO) L ELNET,

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

interpreter environment which ships with the standard distribution of Python.

immutable (£ I 2= 7)) EEDMEERio7A T2 b TT, A J2a—RTNRATV =7 MTiF,
i, XFH, BEEXRTAREDRDHDET, IOHDA 7V MIMEEZEZONFERA, FlDOEZE
RBEEBBE, A7 =227 P2ERLRTAERD ERA A 32— TARIFT TV
E EED AN Y & 2 @R 72 2 IR CEHEREHZRLET, HEDOXF—BZ0HITT,

import path path based finder 7% import § %€ 2 — LV EMERT 25 (L7214 path entry) DV R b,
import 1, ZDV R MIEH sys.path 2HREFTH, ¥ 7y r —TYOHFRIB Ay =P D
__path__ BHE»SHRKET,

importing »2%EY 2—/)L® Python 2— FAFDEY 2 —/LD Python a— FTEZX % L5125 3 0HE
T3,

importer EY a2 —LEELTR—FTEEFT7I 27 b, finder & loader DEHBL LTS HEETI 27 b,

interactive  (0fE&[Y) Python ICTEMEEIIA 2 TV A D, XRREA 2TV E2DTay T MIANT
5 L HIHEICFEITINTHEREZ RS Z e T&E 9, python LB 5IELEZFITEITLTILE W,
(AYE2—RDA4 YR =2 —hb Python DHFENA > X7 ) XEEBTE 256 LHEEA, )
MEENA > 2TV RE, FILWT AT 7 2R L TARLD, BV 20w =Y OHZINWTAS
(help(x) ZHZTBWVWTLEXW) OIIIEHIERZY —LTT,

interpreted Python 134 > 2 7V XKD FFETH D, 2> 4 FFFHEOMBMMEL ET, (N4 Fa—F
AR TDHBTDIT. ZOXFEEKRTTD, ) TITOA Y& FYXFiELIE, Y—RAa—FD
77 ANE, FTFETARERCLTOOFITIE 2 L Vo R LIC, BEHFETTES 2 2EK
LET, A Y27V ZEROEFETETE. a1 FBROFFELD bR Ty 7O A 7
WHDOD, TRTTADFITE—ITENT T, WEEN dSRL T XN,

interpreter shutdown Python 4 ¥ 2 =7V X =3 v v bRV UV ZEFINLFIT, T 2= FTRTOD
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VT 4 INVBNEREEZ IR D, TRTOMMBR LY Y — R BRECHKT 2. Kl 7 = — X
ADET, ZO7x2—RF AN=VAL I8 2@ BEFIHL T, ZAIREIDZI—F—ERDT X
F o7 & —% weakref A— NNy IRMPUIHENZZEDBHDET, v v PR Y7 2 —AHITHE
fTaNba—Rik, ZODREFETZV Y =X T TIBRELRW (XL H2HE74 77V —FET 2 —
X warning BT T) 72D A REISNCER L £ 5,

AVER—=TVERRT vy PR T2 ERERIE  main B a—AREfTEINTWSEZZAZ U T
DFEATHET LIz T,

iterable (KIEAJREA 7Y 27 b) BRE—HEIC 1 23 DORE 247V 227 VT3, KEAREA TV =2
F OB, (1ist, str, tuple LW o7) B TOY =7 Y RABR dict R T7AINA T Ik
WV 2RO DIES —F VAT BB WIE Sequence BRI EEE L2 __iter__ () XYV v Fd
__getitem__ () XY v REFOEBEDITADA VARV ADEENE T,

RAEAIHEA 72 = 7 P& for —THARZOMZL DY =7 2 (RE: 22 TOY—7 YR LI,
S Y ZRTIEI K R DF LN S FEK) AR Y 72 2RI (zip(), map(), ...) CRIAITE £, K
BAfEA 72 = 7 + ZHAABBE iter O DI LTETE, A7V =7 PIRNT 24 TL—&%
BLET, 204 7L —RE—HOME 5| S FTHICHERT T, @ IRKIEAREY 7Y = 7 bR f SR
123, iter ) ZMATEDA TL =X AT 27 V2 HGTHIET 20 EEZH D £H A, for XTI Z
DFIEE BEIINATV, R R EROZEZER L TL—FZ2E L TWARHA 7L — X 2R L %
T ATL—2 =TV VxxL—F 3ZRLTIEZ W,

iterator (A 7L —R) T—XOWNERHATE2A T2 b T A T7L—XD __next__() XV v K&
DIRURFOH S (£ 7213 AA BB next O ICHET) &, MADOHDOEEZ —DOTORLET, 77—
A7 K725, b DIT StopIteration A ZEH L E3, ZORKT, /A 7LV —&XA 7Tz
MIRETED, ZHLIEE __next__ () Z{JEMFATD Stoplteration ZXEHLFF, 1 71—
RiZ, ZDA TV =247V =27 FAKERT __iter__() XV v FEEELRIFNUIRLRVDT,
47U —RIIMD iterable #ZH T 21T AL DEFATHHATEE S, 3o F D LEFIMIERD
KI#1TS &57%a—FTF, (list DLIR) av7FA 7Y =27 ME, HE% iter) BEucA 7
7 MIHELRED for L—=TFATHS L. FBREHOA 7L —X2Z24HERLET, ZhzA
TL—=RTITES 35, HIEIOA TL—ya Y THEHBADRILA T L —&24F 7Y =7 b REIC
BRI 7D, ZOAYTFDEITB>TLELET,

2GR typeiter I2H D 5,

CPython RZEODF#: CPython does not consistently apply the requirement that an iterator
define __iter__().

key function (F—BIf) ¥ —BIfk. H2WIERERKLIE. ¥V — MRIEFHED 7D DOEZ R TR LA]
REA 7Y = 7 b (callable) T3, BIZRIX. locale.strxfrm() % ¥ —RBAFUCH 21X, v — L KFD
V—FOEEIDo 07— b X —%RLET,

Python ®Z < OV —MdF —BHEZZIIMD BEZOWM SIER 7V — A2 EH L £ 3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) FE2H D £7,

X —ABEES HIEZNL 29D 3, HlZXIE str.lowver() XY v RERXF/PNXFEEXANL %
WY — b RIS F—BERE L TES 2K ET, HB WL, lambda r: (r[0], r[2]) D XS
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7% lambda 26 ¥ —BIBE21E2 Z e B TE%£F, F7. operator EY 2 —/Lid attrgetter(),
itemgetter (), methodcaller() ¥\ 95 3 DOF - a v A M5 7 X2l TV E T, F—BIK
DIED e NG DAIE Sorting HOW TO ZHEL TL &\,

keyword argument 25| 2SI LTI I W,

lambda (Z 4 %) %O 4 >4 YT, BEDNHRH S 2ICFHENs 120 X 2EFAFET,
7 L X EEZHE 1lambda [parameters] : expression T3,

LBYL [Z2EBIEDH (look before you leap)) DTS, TDa—7 4 ¥ ZZAXANLTIE, O LPKR
RK2AT SN, BIRINCHETRSEM (pre-condition) HIEZITWE T, FAFP 770 —F & 0@HYT, if
X037z S AMDN S ORI TS,

WA F ALy MEENEREE T, LBYL 77 —F1k 7 A%7 #fEr 7 RR” #@EOHSIREE 5| &
BZFTUVRIBHDET, BHlZIX. if key in mapping: return mappinglkey] & \5 a— Fid,
HIEDK. DAL v ROBERBRDHIIC mapping 75 key FEDERL EEMLET, ZOMEIX, vy
2355 EAFP 7 7 —F %25 Z & THIRTZ £7,

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

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

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

bytes filenames.

list (Y AF) Python O#AABLD =TV TF, VAPEWSHATTETHA, V27 YR FTERZL,
D FFETE S B (array) RO S DT, HEADT7 7RI O(1) TI,

list comprehension (VA FANERKEL) =7 Y AHDOLTH 5 WE—HOERZIUHEL T, ZOME» 15
YVAMERT, av7 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0] £TBHL. 0,5 255 TTOMME 16 MR (0x.) LETFH»E%5Y 2 b
FERLUET, if @ild4 7> 2 0 TF, if HiNRWEGE, range(256) D2 TOEREMUEINE T,

loader EYa—NL%B— K334 7Y =27 b, load_module() EWIHIHZHTDAY v REEREL TWARIIN
B FHA, B—X=1E—RIVC finder HIREINE T, #Hllld PEP 302 %. abstract base class
IZ2WTIX importlib.abc.Loader #ZM L T 12X W,

magic method special method @ < 721} 7=FIFKiET T,

mapping (R vy BV ) {EEDO X —HFRKEZ VK- F L TWVWT, Mapping 5 MutableMapping @ fHHREJE Y
TR TIEINZXY vy FEEELTVWEaYyTFA7Y27 T3, HlZIE, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter 72 ¥ T3,

meta path finder sys.meta_path MR L TE SN finder. meta path finder I path entry finder & B
RiEHH ET2. FIWT,

meta path finder 235255 % XV v FIZDOWTIE importlib.abc.MetaPathFinder 2SR L T %
ISR
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metaclass (XX VT R) VFGRADY FTATT, 7 I7RAERIFZ. 7 I7AR%, 7 I7RADFHEL, BEKI 72DV
AMEEDET, XX 7 FRIF, £00 3 O%5 e LTRUMD., 77 RA2E2BEZAVET, 1F
CAYDF TV 27 MEASHEEX (REXZZ520D) 77 40 b OFEEEZREML TWE T, Python
DR DIEHARRLDAR Y FRABEHTESLRTT, I FLALDI—F—IZW->T, X&X7 7 RiZ
EBEDZNSDTY, LirL, —HOBHETIE, XX 7 FRZBITIZVLH Y P RGEZREEL %
T, R RAREET 7 RADOu I ERS5/D, ALy K= WEEMLZD, A7V 27 bOEKE
BIFLZD, YN RFEET LR ZLOGETHHEAET,

FEMIIE metaclasses 2SR L TL 2 & W,

XYY R (XYY R) ZIRAKREOFTERSINEE, £D7F7ADA Y AR ADEERE LTHUHEH
72GE. AV Y FEA VARV AFA T 27 b2E— B L LTRIIMD £3 (Z0F—51BIL@ET
self LMINET), B & RRALETNERXO—T 3BRL T X W,

method resolution order (X Y v FRIRIAFF) HREBEHICHIK Y 7 AR ER MBI N HFTT, 2.3
LEED Python 4 > 2 =7V ZBER T2 703V X LDFMICOWTIX The Python 2.3 Method
Resolution Order ZZEL TL 72X W,

module (& 2—/l) Python 2 — FOMEHAME LTIERH AT 27 FTT, TV 2—LIFEED
Python A 7Y =7 b2 EOHAIEMERD £ T, Y 22— importing DUIEIZ X - T Python 12
HARFENET,

INVT—2 BRI TLIEE N,

module spec EP 22— LEBR—FFT23DIMHbN 3 A ¥ FR— EEHEDERE ZLHAIZEMTT, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO  method resolution order SR LT X\,

mutable (3 2—X7)) I2—XTARA TV ME, id) ZEXD I BREEEETEET, 1
Sa2—-427)) BBELTLEE W,

named tuple 7 HHEIfTE X TL7 L WS HEEE. Z TNV EMALTNT, 4 7y 7 AWM EHRITH LEN
ZHEoTO7 7 8RB TEZERDOHEPS 7 ACHENTVWE T, ZORIP Y J IIMOHKRE S -
TWBZedHhET,

time.localtime() % os.stat() DRDEZEZLWVL O DMAAARIIAHIN E X I TT, i
DX sys.float_info TI:

>>> 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

(LEDBID & 512) W D04 & X T NZIHAAARII L o TWE T, ZOMICd A& X T
X, BEDZ 7 AEKRT tuple ZMAL., IO 7 4 — L FEERLTERNTEZT, 2DX5k7
ZAFFEHTE VLD, collections.namedtuple() 77 7 M VB TIE LD TE %3, BRED
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TiEE. FEITEWLAHIN & X PR AABD B & X AT X Y v FZBHIT
RIS

namespace (H%ATZEM) 2RI NZHITT, BRTEMEEEFEHE LTEESNE T, BRI
T bD (XYY FD) ANFIIR oD TR, BRSO, RENZ D, 2L T
HARABDDDHBH D 5T, HETEMELETOHEEZC Lo TEY a2 F—1+F
%, Bl Z13BI%L builtins.open & os.open() FHHIZEMTXAlENTVWE T, o EDET 2 —
NP FELE L TOE0HRT 2 28I & o THETEBIE TN RS2 XL £ 9, HlRIE
random.seed() ¥ itertools.islice() ¥EL . TNZNEY 2—/l random X itertools T
FEINTWE ZEDHALNTT,

namespace package (HH(ZEH Ry ;=) TR Fr—YDarrre LToOAEMENSZ PEP 420 T
BRI NIz package TTo HRITZEM Ay =D EWENRRFELFELZ RN P TE, __init__.py
7 7 A NERTZI W2, reqular package 13RI D 5,

module SR L TLFEW,

nested scope (F A PEN/2Z2a—7) AMITERIN TV I EHE SR T IHEET T, 21X, H2BHD
AOBEDOFTERINTWEEHE, NUOBEIZIMIOBEEFHOERESIBTEET, 2R M Ehik
2aA—=FRZT 74NV P TREBOBRZI N TE, ZHORARZTELVOTERELTLEE WV, B—
ANVERIE. RAARIOR a—FTEREHRAFZLET, FAkRIC, 70— U EES & 7a—n
NAETER DOEZFAE XL E T, nonlocal THHOZERICEZIADE T,

new-style class (MTAZXANZ T R) STREETDIZ IRAATY =7 MEON TV AT O W]
TF, DHEID Python D N—=2 a YTl iREXANVT FRADAD __slots__ . TARAZ U T X,

__getattribute__ () . ZI7AXY v K, ZLTHINAY v FED Python OHFr LW, ZikiatkeE
FHTEE L

object (A7 Y= b) KB (BIESCMHE) LERINLREIEEN (XY v F) 222 TOT—%, b LI
LTD HRAEAINITFZ OFMOEES FADZ L,

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

package is a Python module with a __path__ attribute.
reqular package ¥ namespace package S L TL X W,

parameter ({5 1%) HAMTDOFEART B (2 AV Y F ) OERICBOTHEENZIT 2 Z518 245EL %
T R S S D 5

o MEBEXEIFF—T—F: IB THEIWE F—T7—F3H 2 LTHET I TEL5IHERELE
Fo ZHUFZE ZIELLTD foo = bar DX ST, 77 4L b DRFIBOMEIETT:

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

o NEBEHHA: MBIZL->TDAGZLNZIGIBEIHREL T, NEHEHDOTIET BEERDT KDV
APMDHTZENLDHRAIC / REDDIIETERTEET, HIZIETED posonlyl ¥ posonly2
EAEEAS IR D £3
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def func(posonlyl, posonly2, /, positional_or_keyword): ...

o F—U—FER ¥F—V-FNZLkoTOAERALNL5REEELES, ¥—V—FEHDTIEZ
ERTELEME. BIZELTD kw_onlyl ° kw_only2 D X 512, BEERDIRGIEY A M
GO ERMBET I E 723D + DRTT:

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

o BAERME: (RORGIETEICRT SNAERDOMES IR A T) EEOEBOMES G 2
LNB I EEELET. ZDEIRIRGIEE. LT D args D & 5 IRGIEA DN * 221 %
CETERTEET:

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

o FAIERF—T—F: (MORSIBKTRICZY 5NEEDOF—v— FEIBUSMZ T) (EEOEED
F—U—FEBBE5EZOND I REELE T, 2D XS RE5FIEE. LOBID kwargs DX 51
IR DR **% BDIF B TERTEE T,

REIEEA T a Ve RHEDEIBOELLBIETE, A7 a o577 + L MEDIRETE
S

RE1% . FAQ @ FE5IH K5I DE NI T H? . inspect.Parameter 7 7 A, function 2
Yar, PEP 362 ZBHL TS0,

path entry path based finder %3 import § 2 €Y 2 —)VZ2ET import path LD 1 DDEFITT,

path entry finder sys.path_hooks 2% % callable (D% D path entry hook) 23R L7z finder T3, 5 %
SNTz path entry WHBEY 2 —NE BT 2 HEEZH > TVWET,

NRALY M) =T 74 Y EPFEETZ XY v FIZDOWTIE importlib.abc.PathEntryFinder %%
L TZE W,

path entry hook sys.path_hook V 2 MZ& % callable T, $HEI N7z path entry CHBEI 2 —NL%ER
DU B HFEZRF - TWBIEEIZ path entry finder 2B L E T,

path based finder 77 /L kD meta path finder ® 1 2%, EY 22— D import path ZHREBEL £5,

path-like object (path-like # 7Y =2 ) 77 AV AT LNRRA%ERLE T, path-like ¥ 7Y =27 Mk, <
A%RT str ATV 27 bR bytes 7P 22 b, %703 os.PathLike B M a L 2FEE LA T
Pl bDENDTT, os.PathLike B ha L ZHK—-—FLTWVWELFTT =7 MI os.fspath()
EREOHSTZ LT str £721% bytes D7 7 A LT AT L RACEETE LT, os.fsdecode() &
os.fsencode() IZZNFN str HZWVII bytes ICRDDERAT 2DIHEZEF, PEP 519 T&
ASNE L7,

PEP Python Enhancement Proposal, PEP (%, Python 2 3 2 =7 4 IZR L THERZIRMET 2. H2 W0
Python OHHERER Z DIBERLIRIFICOW TN T 23ETLEHTT, PEP &, HEBIZOWTOERR
Ffirfak L 1R R 3 2 e Dl (FEw) ZIRR 2 NETT,

PEP &, FEREDQRRBICOH 5, 23 2 =7 4 IZ X2 MEREDOEME Python 1272 125 8T
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DXENDTD DI LM O 25 e ZHEK L TWE S, PEP 0FZHICEII2=7 41 NDEE
ERz1Ts 2. RNBERZENLT LI LDEBNDD 17,

PEP 1 22 LT ZE W,

portion PEP 420 TEF XT3, namespace package IZJB8T 5. HED 7 7 A D (zip 7 7 4 MK
HENTVWEHEAELHZ) 1 D2DF 4 L7 bV IZKEHI N2 D,

{IB518 (positional argument) 5% S L TLE X0,

provisional APl (EE API) S 4 75V 0% BIREREED HEHEIICFRA SN DTS, 2D XD
BAYE—=T 2= ANORERLEIZ, WETHD SN TOVHHIIHIFS A TOERAD, I 7
HICL o TRHEe AR IR, BITIEEIRLEE ([ X2 -7 2 —ADHIRETEEN ) M Thh
ZET, COXIBEFILRLAIITONLEDDOTIEDD FHA — T4t API ZHAALENIXRE
EENTWIERBRRMEIPBE L 2ICOATHONE T,

BE APT 12OV TH, BABHMOLRWERZ THREFR LARINTHETS, MERHPIL .
e T RITERB IR ZR T RNETT,

o7tk b, BHES A TSVREEL 2374 Y —ICEVWHB LA 6L el
RREB X TELLZHIT SN FE T, FHillk PEP 411 2B LT 723 W,

provisional package provisional API SR LT EE W,

Python 3000 Python 3.x VU =254 D=y 7 3*—ALTT, (Python 3 PREWIERDFE - 72EHIZ/ES
NSETT, ) "Py3k” XN ZZdHDHET,

Pythonic D FFET—NLE 2 7 TELNIza— FTIEA <. Python OFHC—INR A 74 4 2120E-
72EBEZHRa— R, B2, Python O—&NEA 74 4 L TlE for XEMH->TAT I TNLDFTRT
DBEFBIWIZE->TL—TLET, DZL DFFEIEX Z DM AIZZ VDT, Python IZENLTWARWA
BRODICHED A Y v =25 0d LOLERA:

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

ZAUTH L. Ehwiz Pythonic 72 Akl

for piece in food:

print (piece)

qualified name (Bffi%) € 2 — 1D 7B — LR A=T N6, ZOEY 2 — L TERINL T TR, B
XYy FAD, 7 SRR Z2RT Py FEELTT, PEP 3155 TEBEINTWVET, My LD
B o ATIE, BHigEA 727 bOKRTIEFRLTT:

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

pass

>>> C.__qualname__

(KDR=I1Z%i<)
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(FiDR— 25 D %)

o
>>> C.D.__qualname__
'C.D!

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

EV 2 NAAOBHTHONS . TEEMB (fully qualified name) IZTXRTOF NS r—I &L
2RO Ky FAKREE, HlZ1F email.mime.text ZEKL F 3

>>> import email.mime.text
>>> email.mime.text._ _name__

'email.mime.text'

reference count (BIRAV Y M) 2473 =227 NI T 2SO, ZRAT Y IR 01K E 2D
F 7Vl MIWEEINE T, S Y Y MIEFEIX Python ®a— F B3 EEAD, CPython
FEQDEBERBEHRTT, sys TV a—ME, Tl I~v—0MIEBEOA 727 bVOBBAY Y M E2HIS
72® D getrefcount () BIEZIRHEL TV F,

regular package &M%, __init__.py 77 A VEELT 4 L 27 U 2 LTD packages

namespace package B L TLIZE W,

__slots._ Z7FRANTOEFT, A YAXVABEDHEBEDH LN UDERL TEE, 4 Y RAX VY AFEEY
Hfr3 22T, XEVRHWLES, ZhEXfEbN27 7=y 7T, ELLIESEAPL b
Uy F—72DT, s —A, FIZIEAEVIEREL 227 TV 5 —2a >y T VARV ADKE
WKFEST 5, LVol b BFRRE, FDRVOBRZTT,

sequence (¥ —7 Y R) BEA VT I AT K BMBNRERT 7R % __getitem__() FlkA Y v Nl
CTHR—IL, BEEEIRT __len__ () XV v REEFRL iterable T, HARAAS —F7 > RN
¥, list, str, tuple, bytes REVH D £, dict I& __getitem__ (O & __len__() dH¥KR—-F+L
FIH, MROBRCEE TR MEED immutable ¥ —%2H 5728, > —Fr Y ATEHELITYEY
7' (mapping) £ ARENTVEDTHEELTLEE W,

The collections.abc.Sequence abstract base class defines a much richer interface that goes

beyond just __getitem__() and __len__(), adding count(), index() contains__(), and

) ——

__reversed__(). Types that implement this expanded interface can be registered explicitly using

register().

set comprehension A compact way to process all or part of the elements in an iterable and return a set
with the results. results = {c for ¢ in 'abracadabra' if c not in 'abc'} generates the

set of strings {'r', 'd'}. See comprehensions.
single dispatch  generic function D—FTEHEIZ—2>DFIBDAENC L HBEIREANE T,

slice (RF7AR) R =T VR O—HEELATI 2T b ATA4REZ, BFEREL [1 TH2LNHE
BoFoicaaryzEL e TELNE T, IR, variable_name[1:3:5] T3, AN ((RF)
B slice A7V =7 b EWETHHAL TV E T,
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special method (FiFkX Y v V) & 2BNTRIE O#FME, Bl IR 2§ 5 7291Z Python 72 RGBT X
NBEXYy ¥, ZOEEDXY v Fidk, XYy FHORIIERRIZT VX =237 2 DHRDONTVE
o FFREA YV v RIZDOWTIX specialnames TSN TWE T,

statement () SXIZAA —F (2—FD” 70y 27) CRAIRAEETT, X X »F—7— KoK
NEZBDODELLMTT, BEICIZ if. while. for 23D D £,

strong reference In Python’s C API, a strong reference is a reference to an object which is owned by
the code holding the reference. The strong reference is taken by calling Py_INCREF() when the

reference is created and released with Py_DECREF () when the reference is deleted.

The Py_NewRef () function can be used to create a strong reference to an object. Usually, the
Py_DECREF() function must be called on the strong reference before exiting the scope of the

strong reference, to avoid leaking one reference.
See also borrowed reference.

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

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

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

the sequence of bytes is known as ”decoding”.

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

encodings”.

text file (7FALT774L) str ATV 27 b EHAFZTES file object TT, LIFLIE. 7F A7 7
AVEFERIIAAL MEFRO T — XA MY =27 272 AL, THFAMIY =T« 27 2HIMICAT
WETS, 7¥FA M7 74 VDX, sys.stdin, sys.stdout, io.Stringl0 4 Y AX VAR E T ¥
ARME=F ("' or 'w') THWREZT7 7 4L TT,

bytes-like 7T T b BRABETEBZ 77 ANVF T 27 MZOWTIE, NAMFUT 71l 35
JRL T,

triple-quoted string (=& 2 # — FXFH) 3 0D#EH L /27 +— biEE (V) 2T RA b T 4 — () THE
NI LFH, BEED (—E) 74— P XFINCHARTREATE 2 XFINEVIEH D TEAD., O
OHHTHHATT, 1002008 L77 +— BRI AT —THLICHEL P TEETL, AT
M (\) 2HELRL TOEBITICE LD 22D TEZDT, FFaXri—ya ryIFEEL
RRCREICERI T,

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHLWE AT 7 b
WBEIZF->TVWET, A7V 27 ORI __class__ BHET7 72 AL%ZD, type(obj) THIFL /-
hHkED,

type alias (B A V7 R) BORIAT, BE2#ATFITRALTERL £3,

MY 7R3 B b Z2HEMET 20ICEHTY, HlZI:
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def remove_gray_shades(
colors: list([tuple[int, int, int]]) -> list[tuplelint, int, int]]:

pass

CHERDESITEDFHAR TS TEET:

Color = tuplelint, int, int]

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

pass

FEREDFID D % typing ¥ PEP 484 2B L T 230,

type hint (B> b)) Z8 77 2EMHE. ORI X —-X0RDEOMRFENZTZIEET 5 annotation
T,

Al ¥ MIMETIEZ  Python TEHHITIEZH h TRADN. BRI Y —LIc o TEHTH D,
IDE ®a— Ffiise2 V7 7 27 &) U 7OFFTICkD 5,

Ja—NVEKR 77RAEME BET. a—F LV ZEBHTRVWIDDE ¥ M typing.
get_type_hints() THUSTZ %7,

HEREDFIHD D % typing ¥ PEP 484 2SR L TL 2 X\,

universal newlines 7¥ X MA MY —LDRED—DT, LITOINRTEITREZML FI: Unix DITR
HE '\n'. Windows OHE '\r\n'. FH\ Macintosh DIE '\r', FHEICOVWTEHL X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() B L T2 X\,

variable annotation (Z¥(7 /7 — a2 >) ZHbH20IE7 7 REED annotation o

ZWDHHNE 7 7 ARMEICHERZH 728 23, AARDRERTT:

class C:

field: 'annotation'

77— a id@EETEEYE 0D ET: FlZIX. ZOZEEL int DEXZIS Z &
PRI TVE T

count: int = 0

BT 77— a ¥ ORI DWW T annassign ST L TWE T,

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

annotations-howto for best practices on working with annotations.

virtual environment  ({RAEERER) HAANICYI D BES M FEITRE TS, 242X D Python 2—% & 7 7Y
r—aYFRICLY AT L ETEHNTWA MO Python 7 7V 7r— a Y OXEENCTHT 5 Z 272 L
Python /$v 5 —Y DA YA F—A L EHEITS 2 L HTEZT,

venv 2SR L TL Z& W,
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virtual machine (A~ Y) ZR/IZY 7 PV 27X DERS N2 ¥ a— &, Python DR~ >~
F. AL ba—=Fary LI L N1 RO—F 2FEITLET,

Zen of Python (Python ®1&D) Python ZHE LA T 2 L TOEZ X723, Python OFGFHFEAIL H¥E%
YAMILEDBDTY, fiE7n > 7 b T "import this” ¥ $2L DV R M EHDET,
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CORFaAXYMIDOWVT

COFFaXyME Python D FFaX v 2FEZEHNE L TESLNAL FXFaxXy ooy oD
Sphinx Z#H|fH LT, reStructuredText B DY — 2 54EMRXNE LT,

FFaxXx>bezoy - #HoOBREIX, Python B L FRRICTEEICRI YT 4 7TOEHNTT, b LHKREN
B LWL, YO LI TRIEEWVHNIZDOWT reporting-bugs R—I 2 ZEFE W, HTILWLWKRT VT 4
TIXVWOTHEI T GRIEF: HAZEROMEICOWTIX, GitHub E® Issue Tracker THEZ BEWL
i‘j—o)
2RI %
e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FrOIERET, FFaXr D%
CzEXELL

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

e Fredrik Lundh @ Alternative Python Reference 7022 =7 b 225 Sphinx 32 D74 T 7215 %
L7,

B.1 Python RF¥aX> b+ BEtE

%< DF 4P Python §if. Python #5475V, ZLT Python F¥aX>7—>a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEARNTTIEH D 30V X b
7y 7L THHET,

Python 2 2 2=7 4 25 DIEHRBE L BRI ZDORBEL LV R Fa X v 7—rayidEFhEEA
Tl -HhHHLS!
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BRe>1E>2X

C.1 Python DFESE

Python (& 1990 D4, * F >~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZH) T Guido van Rossum I & 5T ABC &IHIN 2 SiEOBMSEEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWE F2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido 1 &KEY 7 =Y =7M 1L X + > i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.va.us/ ZH) T Python OBFIHE DD, W 2HrDNN=YarE VIV —-RALEZE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 41 BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FE 10 H, PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 12D ¥ L7z, 2 LT 2001 4E, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ ZH) 23256 B L7z,
Z D ¥ % Zope Corporation 1 PSF OFBEBICkD £ L7,

Python OV VY —R@3ETH -V V- (=72 YV —RXDEFKIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERINICAT, T —HZRIZL A LD Python VY —2R1& GPL A#IZRo TV T; %
VY —ZARDVTUIFTRICKEDTHD £,

Jy—2 | R—=2 FEEE FEF) GPL Hif:
0.9.0-1.2 | n/a 1991-1995 | CWI yes
1.3-15.2 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 DU 2.1.1 2001-Bif£ | PSF yes
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FMR: TGPL Aty 25 ERBIX, Python 78 GPL TEHHAZNTWBE 2 WHEKTIEH D £ A, Python
D4y RAFLT, GPL 2BV, ZELEANA—Y a VERMATARICEEL2F—F Y —RI2LRLTH
PEVWERA, GPL HE:F DS A4 Y ZADF T, GPL TY VU —X2ZNTWABflidY 7 hY =7 & Python %
MHAeEbELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDVV—RZARICL T L E 0B DRI VT 4 TDARIATEHL F75,

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 incom-

plete list of these licenses.

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.10.13

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

3.10.13 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.13 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All Rights
Reserved" are retained in Python 3.10.13 alone or in any derivative version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python

3.10.13.

4. PSF is making Python 3.10.13 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
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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.

. By copying, installing or otherwise using Python 3.10.13, 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

. 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").

. 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.

. 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.

. 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.
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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.

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.
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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
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.
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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.10.13 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,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software

incorporated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/
~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
A1l rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote

products derived from this software without specific prior written
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C32 VYT7vyhk

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ~"AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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
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SUCH DAMAGE.

C.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy 0'Malley <timo@alum.mit.edu>

A1l Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy 0'Malley not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

Timothy 0'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy 0'Malley BE LIABLE FOR
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ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 Execution tracing

The trace module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko 0'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to

distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.
A1l Rights Reserved
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
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both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse

not be used in advertising or publicity pertaining to distribution

of the software without specific, written prior permission.

LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditioms:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written

prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll EY 2 —LIIRDEHEZEATHET:

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 —E kqueue f Y Z— 7 2 — AZOWTDROEHNEEATOVET:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
A1l rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ~“AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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OUT 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

algorithm. 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)

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:

[k ok sk ok Kok ook ok oK ok oK ok oK ok oK ok o oK oK ok oK oK K ok o oK o K ok o oK oK ok o oK o K ok K oK oK ok o oK oK ok oK o oK ok oK

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
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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. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

L R S R R

ok ok K K 3 ok oK oK K 3 oK oK oK K o ok ok oK K o ok ok oK K 3 ok ok K K ok ok K K oK ok oK K K K ok ok Kk ok ok Kk ok ok Kk sk ok ok ok k ok /

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made
available by the operating system. Additionally, the Windows and macOS installers for Python may
include a copy of the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

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

* 3. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following
* acknowledgment:

* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~“AS IS'' AND ANY

* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

* PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

* LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

* This library is free for commercial and non-commercial use as long as

* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation

* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in
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* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

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

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~“AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/
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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
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

--with-system-1libffi

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
““Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ""AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

RDOR=I 1% L)
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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.

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 T L TW2 /Ny ¥ a7 — 7L DEE
&, cfuhash 7B 27 FDHDICESEET:

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

RDOR=I 1% L)
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notice, this list of conditions and the following disclaimer.

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

with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal 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)

(RDOR=I1ZFE )
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
0UT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from
the W3C website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause
BSD license:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
A1l Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without

specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its

author.
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