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Python 135/ T. HZPRTWIRI I I VI EFETT, MBNLREL LT —2fEr, ¥ ¥ TV THRN
BATI o MEM TR TS IV IR MA TWE T, Python &, JEMS L7230 « B 7 — 2 BUAS
FAVER=TVRTHE2ILREPL, AP VST 4 VIREKET 7V 7 — a V% (Rapid Application
Development: RAD) IZHBNZ 7075 IV VS RoTVWET,

Python Web # A b (https://www.python.org) i&. Python £ ¥ X =7V X e fEHES L 757V DY —Ra—
Fe, FET I b 74— AV NANFELDNAF VT 7 A V2 ERTRALTWET, $7
Python Web # A4 MZiE, ROV — FR=FT 4 ET 2 -1 B I T4, V—Ib, FFaXY MREDHEN
LTWET,

Python 4 ¥ & 7V Zi&, ffific C/C++ SR ¥ TEEINLBEHCT7T — 482 HlAAA, IHETEET,
Fh. 77V =2 a DARRIA X &TH, RREFEE LTHHELTVWET,

ZOF a— VU T7ME Python SFEDOEAN LG ez, BRI S TN L ET, b 7ZFTidR<,
Python 4 ¥ X — 7V X TEBICH > IV EFETT 2 L HENEE D T2, ¥ Iz z2dlir Lt
EFTODT, ZEHOZITHRVTL & 5,

EHEF 7Y 2 7 FREY 2 — L DFMIE library-index 22 LT3V, £/, ERRSHELR
¥, reference-index IZHH 3, C FiB C++ SHETHIREY 2 — 12 FH RS, extending-index <
c-api-index ZZH L TL 7Z &\, Python OfEHE s I TWET,

ZDF 2—F Y 7ME Python 2Kz MR L L, ciENRMEHBFTIEIDD FHA. Kb dEEEIC
[RoTd, 2TEEALTVERA, 2ORDD, ZOF a2— 1tV 7L T, Python ®d - & bR
BREZ DTN LT, ZOZHEOFEHRP, RXANVEELLNZ2 LI LTVET, ZOFa—b+U 7
NEFGAKZ B2, Python DED 2 =R 0TI L%EHAEETEL LI CHR>TWVWABTL XD, i
library-index @ X ¥ X E7 Python 74 77 VEY a =%, FLAFARNSGNE ISR ->TVWBIETTY,

FAEBE KB HZHELTBLEERWTL & D,



https://www.python.org




ONE

PRI EERHES

AV 2—REHoTVWAVWALRIEEZLTWVWS e, HELLZWEENIETLBETL x5, AR &<
TADTHFAL T 7 A VTHRRBR-BEIREZITVIW, REDBEHE7 7 A VERABASZR D PzTT 7400
BB LUTEELED, RETT, biobt LAEHDT —&ZR—X%2, [MrHEHO GUI 77V 75— a
V. Y UTINBT =L ERED VDD LILER A

HilnTuDy 7 MHFEZE L LT, C/CH+/Java 54 75 V2 WS BERDH TS, BHORE/a >
NANWST AN [FAVRANDYEA IV EBTELLELETWE2S LNERA, LELIA 77V DRDDT
AP EFELILIRIAZIHDLTVEDD LOERA, FE RSHEERFHO7 TV r—yaryizHEVTNS
B, ZOLDIH LVWEE —ROKFEELZ LS RVWTL xS,

Python 32 AL D1RT=DIzDDEFETT,

Z oWV o X, Unix =2V A 27U 7+ Windows Ny F 7 7 AL TELZLDTEET, L2L, =
NRAZ )T MET 7 ANMRERT XA P F—ZOBFICRAVTWETHA, GUL 7 TV r—va s —2a
WKW TWVWERA, C/C++/Java BT I 6 %2FEL D TEETH, RAORLFZXLZITH2RDOD
R 23222 o T L EWEF, Python 13% o L fliBICHIAHTZ, Windows., Mac OS X, # LT Unix X
V=T 4 YT RTLATEEL, DRLDHEFEZ TR AT 23R 2TL & 9,

Python XfiBICHIHATEZ I, AYDO T 0S5 I LV FEEBETHD, P2 VATV TN FI7 741 &
DHZL DN DD, RELTB T LADOMABICBELTVWET, —/7 Tl Python & C kb k< XA
DIZ—F z=v 7 ZFTRIAToTE D, FLAIEREYRHE L Y Oz AA TR BakEEE
(very-high-level language) T, Python i& Awk < Perl 2 ¥ X D dPHMNLR T — 282 HZTEDH. &b
ZL OHEBMTHATEE T, 7. Python 3NS5 DFFELHARTEH, PRCEBFETCCHWVICIIHHETT,

Python Tid, B2 7 L% EY 2 —MIZHEHIL T, fhd Python v 27 A THAMHTE %3, Python IZ
KB 2 —UBATELTWT, 70l 023 LTOREYL LT, 50 Python 7u 25 3
YU RERDDF TN LTHHTEES, FEEY 21121 7740 1/0, YRATLa—b, Y
Ty bWV oERER, Tk DEXIRT I T4 INI—HF A VR T 2 =AYV —LFy VM 2DDAL VR —
7z A RIZEBRELTVE T,

Python 134 Y X 7V XRFEETT, VARV VI OREDRRNDT, FulJ rz2FRETIBIChriRD
DR ZFHHITEE T, 41 Y X TV XIMFEMNCDEZ 2 DT, SHEORRA BIEREICOWTEBR L TARLD,
HEBEToTu I 0k LD, RELAT7y TR I 02T 2B, BEET AN LD vl
ZeHMEICTEE T, EAREREICDRD 5,

Python Tl&. & THav 7 FTHARTVWI BT 7 L E2FEHITE T, Python TELNZ T 17T MIKIK,
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FUHAED C S5, C++ S Java DB 7 4 KD 13202 F3, TARKEBUTO XS 2w
KOPOHEPHH £5:

o HLARNDTF =N X 5T, BEELBIEEZ —DDFEITXTRIHTEZ T,
o EIIXDIN—TtE, JL—TOREPK T OFEINMTIER A YT P TITAE T,
o ZHRTBOESHARETT,

Python 121X $3RM 25H D %3 C FRETTI v 722 H L FIEEH > TV B 5, HHICHT 727 H AIA A
B EY 2 — L%, fBICA YA TY XTEMTEET, ZAUTXo T, WHIRARB O 2 LEH % &
B LIzD, RUYEFFEDT 774 7 RFA 77V RED, N FIUVERTLLFIRALRVWIATI V%
Python IV 27 L7=DTE ¥ T, Z2OXUCKEIUL, Python 1 ¥ X TV X% C TEINLZT TV r—>ay
WV Y2 LT, 77V 7= a iy 2R EFEPM D6 LTHHRAET,

LZAT. ZOFFEIE BBC OY a—%HMH. 7" EVT 4 %4 Y YOZERRIY —H A (Monty Python’s Flying
Circus)” 226M 572 DT, EHH L ZBEGRD D A, TORFaX Y PTIE EVT 484 Y Y OTEIN
DBEOPFHFAI SN TV EREIT TR, LAHERTATHE T !

XT, HEAWRDS Python iV 27727 LT, 3535 ro b HLLKARTAZL BoREI TS, Turo 32
VIO ERERHBTARROAEIMF o TABL I TINE, ZOFa— b 7ATRABRIADGRATLNE R
Python £ Y27V X THL TAZZEZBITTHLET,

ROFETE, FTAYXTYROMNAEHALET. ThUTbo D & o WAL S LLEEAD, HICHI
THHEEH L TAHZ ETAAREZETT,

Fa— b U TADERD DFERITITIE. Python 71275 AFELEITS AT L DEk A IR HEEEZ BIE %2 22 2 THIN
LEd, iR, ETX 7-2Ur6mD T, BB EY 2 — V2T, RIRIEHISMLEES 2 —FER
7 7RV ol mERRIc bl £ T,

4 E1EPR3RZERDES



TWO

PYTHON 4> 27U & %ES

21 122 T)R%Z2EET S

Python 4 > 27V 2i&, ZAMEZ 5~ v ETI3EH /usr/local/bin/python3.8 ¥ LTA Y X b—JL
ENTWVWET; Unix & = LDORE I SRIZ /usr/local/bin Z ANE ZEICEk - T, RDax> FEXALTL
TAVRTY) X T 2N TEET:

python3.8

L YDF 4127 VU Python 4 Y X TV X %A VA N=LTE30EA VA —ARHGEIRTE 2D T, A
VERTYVRIMDOT 4 L7 MVIZH B 0D LNFERA; Fii4 Python IZFEL WAL, R T7 AEEEICHL
TAHTLIZE W, (FIZX, ZofthogAie LTI /usr/local/python A —MRHIITT, )

Microsoft A & 7 7 & Python @4 ¥ X b =)L %41T -7z Windows ¥ > Tld, python3.8 2~ > K23
AJRET S, pyexe 7V F % A VA b=V LEBGE py 27 Y FBMER 3, Python Z&EE) T 2 thd /5%
IZDWTIX setting-envvars ZZH L TLZ&E W,

7 7 A WG F (Unix TiE Control-D . DOS % Windows Tld Control-z) Z—X7 v ¥ 7 kb (GRH:
WS D) IANTRE, AVRTYRPETRAT—RRA 0 THRTLET, dLIOEENS L @rk
W H, aw Y P quit() EANTHUIA V&Y X2 TTEET,

GNU Readline 24 75 V&% K-+ LTWB T 27 4 LT, MEETHRES L 2 bV EK, a— FliZED
4 Y RTY ROITHREMREDFIHCTEE T, a~vy Ko 4 VREHRED T R— I 02202 RDBF oD
BB FIEZ. BZF S S BANCFEREN Python 71> 7 MZ Control-P # AN L TAZZ L2 TL &
S, E—TEDNRZREG, avy FI4 VIRERELD D T, MEF —1COVTOMBIITER WHEASR
SELERER 2ZRLTIZE WV, MHREISBRVEIIIICRZIZ, PRI —Ny 7EINERE, avY
F o4 VIREMBERAHTE EEA, ZOHE. BERETOITH O XFRHIFRS 2123y 7 A= %2 {#
SLDHHEEA

A Y Z7YRF Unix ¥ 2V AU KSR E T, FEANDIHARICH S NIRETIE, 3~ N2
HNCFHAAATEITLE T, 7 7 A AEZFIEUCIEE S 52>, python3 < filename O X S ITHFHEATS 7 7
ANELTHEETR . AVETVRIET7AAD0 RV TE 2HAAATETLET,

*1 Unix Tld. Python 3.x 4 ¥ &—7 1 XDEFT7 7 4 MEF 7 4L F Tl python £ W3 AHITEA VR F—AENEXA, 7
B2 4 > 2 b —L &7z Python 2.x FT7 7 4 L L LSRR VDT,



https://tiswww.case.edu/php/chet/readline/rltop.html
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A4 ¥R 7Y X% python -c command [arg]l ... DXSIWEEITE2HEDHDET, ZOBATIE. Y=L
D -cF 7T areRU &I, command IZHE LT EFEITLE T, Python XUZiE, AR—ZAREDY =
MZE o TR ERZ D OXFBR LIELIEEEN S DT, command &R %E> Y 7V r 5 —1+ FE: ') T
flo THEWRIESHRWTL & 9,

Python DEY 2 —Licid, X7V e LTHHERICHEZ 2HDHH D £9, python -m module [arg]
L DESTEET B L. module DY —RAT7 7 ANVE, TANRAZIEEL TR LD LS THITTE
S

ATV T T 7 ANEMERTIHE. A7) T MOETHET L7z, ZOFFNEEE— FIZAN S & FEF4
ZEeMBHHET, T -1 AT Y ST MEADORNTEML £3,

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

2.1.1 5|&D=IFEL

27V T MEEBIERELTA VX TV XRERE LGS, A7V T &R 7 MEDIRICHRE L5
Bk, XFHNDY 2 MERENT sys TY 2 —1D argy BEIHEM XN E T, import sys ¥ T3 & T
ZOVAMITIZERATEET, sys.argv KPR H—DHEENA-TVET, A7 VT MEH515D
FBELRFIUR, sys.argv[0] XZEDOXFEINCHRD EFT, X7V T rEHDORbDIC - (IFEEANTERKL
F) BIEET D L., sys.argv[0] 1 '-' WD FT, -c command ZfES &, sys.argv[0] & '-c' Tk
D FF, -m module Z{H 572355, sys.argv[0] IEEY 2 — LD 7N RIZHZ D £F, Python £ ¥ X —71
&%, -c command X -m module DEAIIEE LTzA 7> a NIEHR L ET, BHINZFIEIL, sys.argv
ZAf5 T command X° module > HZIRTEE I,

2.1.2 WEE—F

A4V RT) ZPWMAEHA (tty) A=Y R Ta Yy T2 oiisllo TWRIGEE, 4 V27 ) X WEE—F
(interactive mode) TEMEL TR EWVWWET, ZDE—-FTIE. 4 &2 7Y Xd —xFOA>F b (primary
prompt) ZFRR LT, 2—HFIRaAvY FEANTR L3R LET, — R vy A MEEE, =20 R
51 (>>>) TY, MBATTIE. A X TV XE ZRFAV T (secondary prompt) ZFRRLEF, K71
YTME TI7ANMPTE=ED2D Ry b (L) T, A VX FVRE, BHIOTa 7 el Tiic -y a
VEB BRI OIE ZEHX v -2 ML E T

$ python3.8

Python 3.8 (default, Sep 16 2015, 09:25:04)

[GCC 4.8.2] on linux

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

>>>

MAATIZ. EBRATOMX 2 A5 2 & 2i2fivEd, B, if 3T 2 AL 3

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

RO<—D12H <)

6 % 2 E Python 1 RSV R%FES
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(FiDR— 25 D %)

Be careful not to fall off!

SEHE— RIZOWTOFMNE WEE—F 2SBLTLI7EEW,

22 12T )R LEDIRR
2.2.1 Y—RI—RFOXFI—R

77 4V b T, Python Y —2a— K& UTF-8 Ty a—RFXhTWwW3dDe LTHbNLET, UTF-8
TIE, HRPDIZL AL DEFBEOXF %2, FRIIXXFIN 770, @il . aX Y P RECETET, — 72
L. S 4 75 VIFEFI12 ASCH XFDAZFHLTWT, Z20MDOKR-2 7 Niza— b ZOEEIC
WESRNETT, TNOLDOLFEIELLEBRTE2DINE. TT 4 X—=13Z2D7 7 AV UTF-8 TH 3 H%x ik
LT, ZO7 7 A NVECEEFNTVWAELFEEETHR- L7274 Y bEEDRITIUIRD X A,

TN bZvaA—T 4 AN a—T 4 Y RERATHICE. 7 74 LD FEEE DITIRRlRax
FEBMUZTNERD SR A, EREFLLTOMED T

# —*— coding: encoding —*-—

encoding 2%, Python 2% codecs THAR— b L TWAEMB LY a—T 4 Y2 ELE T,

il Z1X, Windows-1252 > a—5 4 V7R RT3, Y—Ra2—F7 7 A VORETIIRiLD LSl
E

# —*- coding: cpl2b2 —*-

Y —2Za— FH UNIX 7shebang” 1T T E B5E 2. KBEIT OL— V@S TEE O EHA, ZDEFEI
X, T a—FT4 YIDEFTE 7 s ANVD2THICEMLE S, HIZIEUTOL TR £

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

filiE

22. 12TV REEDRR 7







THREE

FZhE 5L PYTHON D#E7

DRy Irtid. ANetihdErery 7 (> % ) OAETXHILET: fleERicalsmad. 7
Y P ERERREINTVBR I, U IAHFDOTary P I hbBA20ONEETEANTLE T,

OX=aT7NVEHZY Y TLDELIE, MEETR Y TP TANENEHDTHAXY P EEATVET,
Python 2B 22X Y FE Ny ¥ aXXF ¢ THED, WHITOKDD ETHREES, aX ¥ MIfTOE
BHICH., ZZHRA—FORICHELL LD TEE T, XFHNV T I LONEICEL LI TEERA, XF
FI) T INHDNY & aXFEEDNY T aXFTT, XY MIa—-FEHRIITZ22HDDDTHD,
Python 32X > F 2R L EH A, BOT, > FNa— FEEBICAHLTRL TR X3, axv b
EHOVTHALRTT,

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 ZEE LTES

ZRTE, il Python 3% KEWCODPRLTAZL 5, A Y XSV XERBLT, —KFa> 7
b>>> BB DEFEET, (25 REHHERVETTT)

3.1.1 &

ARV R, BEREAEOLSCEMELET: X2 AT 2L, ZOMENRRENE T, ADOEIEFHR
ERHDTT: HET + -, x, /& (Pascal ® C W o 7o) HDIZL ALY DEIBELFU LS CEIfEL £3; AL
M (O) 27—z e dTEET, HlRE:

>>> 2 + 2

4

>>> 50 - 5%6

20

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

ROR—DITHER)
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(RIDR=I D5 DR E)

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

BE (B 2. 4., 20) 1 int BTH O, MR EROB (FIZIX, 5.0, 1.6) IF float BITT, £fEAY
WOWTERDF 2a— P 7ATELIATHWEE TS,

BREL (/) 3B ICEHNURBERL T, // EREFE BEGRE 2170, (NERZ YD 5 Tk) BEEZ IR
L9 FIRIEE % TROET, -

>>> 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 % 3 + 2 # result * divisor + remainder

17

Python Tld. BREEZFHHET 2012 ++ HEFMEZ T

>>> 5 xx 2 # 5 squared

25

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

FE (=) BEREERAT I e 2V ET, RAZIT-oTH, BREIEHINAT, ROASTr Y T I
FRENFT, -

>>> width = 20

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

BRD 7 B ENTORY (DF DEPIRAINTVERWY) HE, Z0EBEHES 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

FHNMR RS R P LTVET, HENRDME (A7 2 F) KEBOMBADEL > TV HE,
HATFIRBROART VP 2R/ MR E R L 5

ok 1 - KD BRIEMDENDT, -3%x2 1% -(3%xx2) RSN, FHEMRBRE -9 K2 D £T, ThZBIIT 9 2187203,
(=3)*x2 P HXET

10 £ 3 & EXIES5H L Python OBN
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>>> 4 % 3.75 - 1
14.0

HRHE— R Tl RBICFERSNAEREE _ KRAShET, ZOZ e Z2AMT %, Python ZHEHL
LTS & 22, FHRZENE L TIT O MEENZ DI D £9, UITIHZRLET:

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

ZDOERIIHTWD 2T 2170, HRHRRAZIT o TRWITERA — ZARZ 2 FHUE. RUARTTHI
DO —HNVEBDBERS . TTORHGENEE T o HAAAZER B VR L TLTEL LRI TR >TLE
I LNEH A,

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

3.1.2 XFFE (string)

Python 1&, M7 Tld7z <. SR BIMETE £, STFAI Rt T 2 HIREE® D, BEIAF (... ")
THlter, b LR EIAG (1. ) THATT, SRREBLBRALTFINCKD £F, 2 B \
TIRS—TTEET,

>>> '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 > & TV 233 i 2 ¢ & BICTANEEIRMICHE I, FRXTREINY 7 X5y > aT
IRy —FENET, HWIXFBPANERZES>TRZS (HoTWa5I[HFNEDS) ZedHHEIH, Z
D 2 DOXFINIFRCXFINT T, XFINBHEGIAE A _HFI AN & EnwEa, —EyHFTHb
L 2L OGS RES AT THbbRE T,

2 MOEELEST, \n O &SRB, B (1...) L @B (... ") TRUERERS 2T, MEOK—0k
Wik, BE|HFCHLALZE T " 2R =7 208NV (2L \' BT A5 —FT2308EPH5) 28T, ¥dbFE
T T

3.1. Python ZE5H LTHES 11
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>>> '"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 XFEERIR e LTHRENZ L WS, RYIDOFIRAFDORNC ¢ 2172 raw strings 23MH 2
£7:

>>> 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

SCENY F S NG ERITIC £ 3o TR E T, 1 DOFBRE SRR ("0, onn R 100 ) R
52 v T, BEFXFEEBICLFINCEENETH, R\ 2T 2 2L CADRNESCTE L
LTEET, KO

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

BRD &S HHINCIED £ (RAIOBUTFREFNTVWAVWI EIERL T EEWV):

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

-H hostname Hostname to connect to

XA + HAEFTHFIE S ({02 T—2I2T%) TeWTE, *x HAEFTORESIELZENTEXT:

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

'unununium'

M LTI A TV 380 XFFIUTSIL (D% D, BIRMCHEbDICFA) 1k, HECERS ST,

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

Z OB, BTN EZEATLI-VWE B2 THIRICL B T

12 £ 3 & EXIES5H L Python OBN
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>>> text = ('Put several strings within parentheses
R 'to have them joined together.')
>>> text

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

CHE 220DV TILED LISHLTOAEE, 2R3 s xEA:

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

SyntaxError: invalid syntax

ZRE S LRERE Y 77N HE L 720G EIER, + 2o TS

>>> prefix + 'thon'
'Python'

XNFINE ATV IR (FF) ZRELTXFZRETEE T, RUOFDA YTy 7 RIX 012D £3,
XFERT, FHOTF—ZHIHEINTOREA; XFLIE, HITREIHN 1 OXFH|TT:

>>> word = 'Python'

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

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

'n!'

ATy 720, ADOHEBIRETEEET, ZOHA. APOBATVEET:

>>> word[-1] # last character

Tt

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

>>> word[-6]

p

010 ERAITERVDT, BADAL Y Fy 7 RF -1 oREDET,

AT RACMA, RAZARA BIR— TP ZNTVET, A VT v 7 RAZ—XFOO0BET 2D VET
W, AT R EHAXFFN RIS L3

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

lel

(RDOR=1ZHE <)

3.1. Python ZE5H LTHES 13
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(RIDR=I D5 DR E)

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

HAEIZEICES TN, BTHEHIEZBECEENEVWIEIREFEE LTIV, DT s[:i] + sli:] FEIT s
CELLRD T

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

AT AADA VT 7 A&, BT 7 4V MERD D ET; MDA VT v 7 A EETze, 0 L R
INET, —HFD DA VT IREERTEIE, ATARTEILFINDH A X ARINFET,

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

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

lonl

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

'on'

ATAZADFNHTEBIZZ 2 BVWHIEEF. 4 VT v VAR FEXFD HWIE (between) ZFLTED., &
WD FDIEH 0 IR0 TNWBEEZDI LT, £5F 5 L. n LFPBIRELFINTNDREZEDTFDE
WEA YTy 7 A n bR ET, HlRIEZSTT:

U P
[Plyltlhlolmnl
om ot
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

LITHOBFEXXFHND 0 225 6 TTOA Y F v 7 ADMBEEZRLTVWET; 2THIZNET28HDAL Ty
JAZRLTVETS, i 25 j ETORITA R, ZNEN i 2T WEGERD» S j e ffuiERfEToLTD
Y?i))foﬁi’)fh‘ij}

EDAVF v 2 ADEE, A5A4 RN —Fr Y ADEZIE. A T4 ADWIHRDA > F v 7 ZApEiFHNIZH
ZMED, ATy 7 ABOEICED T, HlZIE word[1:3] DEXIF 212k 5,

REMEDA VT 7 AL T L7 —0RELET:

>>> word[42] # the word only has 6 characters
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: string index out of range

LL. AT7ARTHANDA VT v 7 2% fiofc 2id, EFIMSGL TR TN FT:

14 £ 3 & EXIES5H L Python OBN
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>>> word[4:42]
|on|
>>> word[42:]

Python DX FHBEETEEHA - D% D FE TH, o T, XFINDA T v 7 RTHEE L 72D 535
WRAZIT 27— EL 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

TLDXFHN & B D FHNDREIZIGE R, H L K XFHNZER L TS W:

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

>>> word[:2] + 'py'
'Pypy’

HIABBIEL len () 13XFHN DR E (length) ZIEL £73:

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

34

2E:

textseq XFEININRERMNR O—F Y RB T, O—F YARTHR- P IN TV EHBORELYR—-PLT
WEY,

string-methods  CFFNE, EARBREMPHRBZITIDDHEL DAY v FEH K- LTVET,
f-strings ROEDAAZ Y R— b+ LEXXFHN 71
formatstrings str.format() Zff-7=XFHND 7 + —< v MZOWTOHERLH D £7,

old-string-formatting XFFIM % HEETFDEART ¥V R THIGERXMIHINZEH VT + —< v MEIEIC
DWVWT, FLLEEdRENTVET,

3.1. Python ZE5H LTHES 15
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3.1.3 U R M (list)

Python 3% < ® 8& (compound) 7—2M%EHZATED ., WBOMEE 3 0fbh 3, &I
EwDE VR~ (list) T, ar<Xibh off (ER) oMz AiElcHAZ D LTEELIIET,
VA MIRLLZBMOERZBLI DD E I, BHEEFALCHOERDOAZRE T,

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

X (RO R TDHAAALD term:* & —47 » X <sequence>' ) DX ST, VA MIA VT v 7 ARR
TAANTEET:

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

1

>>> squares[-1]

25

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

BTDORAT A AIEZ, FEESNLEREZATCHLVIR M EELET, flZiE, XKORFALRE VA D
%W <shallow_vs_deep_copy> Dabt— ZRLET, :

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

VR ME, VA MOERERY B R—-—FLTVWET:

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

PE XTI FEST, VA ME AZE MUTTOT, BERe2ANWEZIONET:

>>> 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, VAFDODRBIZHLWVWERZEBINTEET (ZDRX Yy FZDOWTIEHERTHL AT
XE9):

>>> 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, A7 RADRAT, VAIDYH A XEZEHLED, 2 TEHIBRLZDBTE
N
16 % 3 & 5400 Python OFBN




Python Tutorial, J'J—2X 3.8.20

>>> 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', 'b', 'f', 'g']

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

>>> letters

(]

FOAARIE 1len() FV A MICHEZ F T

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

VA ZANT (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 7OV 5I20A\DE—%

bHEAA 2723 2 &0 Db o L EHMELFEICH Python 22 5, #HX1E. Fibonacci #%1] DJcIEDER

DHNIRD XS 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)

3.2. FOUSIVIADE—%

17
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(FiDR— 25 D %)

0 o0 w N

BT, WO LWERER A L TWE T,

o BRHIDITICIE BEEIRDMHEA (multiple assignment) SA->TWET: 8 a & b ik, £heh[Ek

WHILWE O 2 112> TWVWET, ZORAE. REDITTHHEDLRTVWET, AT, 34
HORDBITRTFHli X 2, RIKRABMTONE T, HAORIX, ErSEALIBERICTHTINE T,

o while 3. &M (22T “a < 104 HETHBMFFEEDIEL (L—FL) ¥, Python T

F. C SRBLABC, ErThVEHEEZEL 2D, YunibTd, &R SCFEFiEe Y X ME
REBMEZET, el -7 2, FHFERX e LTHATEE S, RSP 1 ULV -7 v RiT
HT, O —r YA DET, YTV THDOATOVEEMET A MEY ¥ IARKIETT, &
R E T C 5B RMETT: T42bb, < (XD/HhXWV) > (XD KEWV), == (FLWV), <=
(ED/DZVHFELWV), >= (KD KZFVHFELWV), BXU 1= (FLLIAKRWV), TT,

N—TD KE (body) 1Z. A>Tk (indent, FFIF) SHTWET: £ 7 ME Python iZHW
T EIXE 7N =TI eDZTETT, Malfi7n s 7Tk, 4 7 M ENLB T2 AT 2
KR 7R (BBED) AR—ZZ[HRFIUIIRD $E A, FHINTE, o L EHRUHEZ AT
PGB TIFAINLT A XS ZITRBTLED BLALYDTXA M T 4 Xid, BEA VT
MEREZ R o TV E T, HAELEMEERNCAN T2 22, ANWETOLSLE LTRIRICZETZ A
NLET, TR R—FRENDERZRDITZ AN LD, HMTERNWEDTY, ERNRTay 2
AT, 2ETOFEEILETA YTV FENTORITNUIESRVDTHEEL T ZE W,

o print() B, EXoN5oEZESHLEY. Zhid (AIICEREDHI TR o7z &5 %) Bich

Tz EL D ld, BROGIBRFE NMUS RTINS 2 0 TiaE W §, print () B
Bk, CFANEGIRFEL TR, EROMICZEANMHAZINT, 2o k5t hoErE¥Ex
LK

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

F—U— P58 end 215 . HODOREBSEITXFZHAOLEVWE ST LED, HloxXFoeRE
AL bTEET:

>>>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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filE

32, FOUSIVIANDE—S 19






FOUR

FOMoOFHIO—Y—IL

FIZEHHD D o7 while ITHMZA T, MMDOFFETOREBRD 75 &5 LilE D 7 v —fil#lczd L IR
e THALET,

4.1 if X

BELI®RDBBAZLADUZ if XTL x5, HIZI:

>>> 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

YofEL LD elif HEMFS Z N TE, else HE[MIIZ LD TEET, F—7U— K elif’ IX ‘else if’ %
WA L72boT, #@ERA YTy bR 2DIHUEET, 8O if ... elif ... elif ... &, LD FFEIC
BT 3 switch XX case XA 2D 3,

4.2 for X

Python @ for 3iX. @& D C FFEX Pascal SEETHWARNTWVWE2d LKW for XD LEVET,
(Pascal ® & 512) BICEMUDBINC DT 5 RKIEZITo7D. (C DX IIZ) BRL AT v SRk 2
HedI—PFPERTESXIICT2DLITEL, Python D for i, EEDOY—F7 M (VR M EF
XFHN) 1T o TRIEZITVWE T, RIEDIEHFIZS — 7 Y AHICEZMNBN B IHET T, HlZ3:

21
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>>> # Measure some strings:
. words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print(w, len(w))
cat 3
window 6

defenestrate 12

ALy arA7Yel FOEERENEE L TWAEEIZ, 20aL 72 aryd 7P VeEETLZa—
RIZEMAET200HEENCZVEET, 2535 LDd, aLryaryFAr7d ey bOav—iax L TRIENHE
T30, FLvwalrrzyarytdrdar FeERTAAEEITHE LS TVTT:

# 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 S BDEDD 255, HAAABEE range ) BEFITT, Z OBEBUIEME 0K %
L FET:

>>> for i in range(5):

print(i)

> W NN - O

BB LB AR SN D > — 7 Y RIZIEA D £8 A, range(10) & 10 HOEEZEMRL. £X 10 D> —
rYZRZBIBBEHDA Y F 7 A7) EF, range ZHIOHD» SR LD, iR (AT, M
BIFFHC T AT v S (step) EMHENZ 2 dHDET) ZHETHILHTEET

range(5, 10)
5, 6, 7, 8,9

range (0, 10, 3)
0, 3,6, 9

RDOR=I ki)
22 £ 45 rotoflEBro—y—I
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(FiDR— 25 D %)

range(-10, -100, -30)
-10, -40, -70

HBY—rYRIDoTA YT 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

L L., ZL DFEIX enumerate () BEEME S HOMEFTT, L—TDTFI=v o 2SRLTLEE W,

range FEHZEH N TR AR IR ET:

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

range() DR TA TV 27 M, WAWARKRETYANTHEI22D LI IRIBOE T, AYEY R LT
EHHFHA, ZHEK A7V — b LUERCEARREI O U EBERIRT A T2 b TF, L LERK
WY R 2IEZ DT TIERVDT, AR—ZADHIFNITHED 3,

ZOEIRATI =T MI AT 7T (iterable) &N E T, THHIFBEBCHEOZ -7y b LT,
HIFTOHEEHEBRGZ2DICHELTWE T, for XBZFDXIBEBEIITHZ2 I IXTTICRTETE
D, 477 7NVERZTIAEBOHNIE sum() HH 5

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

BIZE, AT 7 TNERLIEDA T 725 e LTS E S o L A TWEXY, ZLTHRIERIC, ¥
%o T range 25 VR M 2E2D00KITHEL20b LMERA, THADBEZTT:

>>> list(range(4))
[o, 1, 2, 3]

T—AIEE OFETIE, 1ist() IKDOWT K DEHMICHRL £ 3,

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

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

N—TXiF else HiZFOZ B TEET, ZHE. (for T) A 77 7AYo TL—=THKT LI
Z, E7d (while T) FHDBITH o7 & ZIZFEITSIN K T2 break X T — KT LAk IdFETS
NEEA. TOEFE. FRERT POV —T2HNCL > 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, ZTHIFIELWVWa—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 RHZETEN, V=T D else il break TNRD - LIGEIWCFEITEINE T, try Xz flFizow
ToOFFME FINZNIET S 2SR TSI,

continue X C S HMHED TERLHDT, L—TDRDATL—>arEEITLET:

>>> 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 zotoEBrO—Y—-IL
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4.5 pass X

pass XIIfTdH LEH A, pass 1. X2FE L ML LERINTWED, 0l J A LOBEES T 546
LYV oY (0 S

>>> while True:

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

CHIRND Y T A%ED L B X DN 2 7ETT:

>>> class MyEmptyClass:

pass

pass Db 5 1 DOFVIEIE, HHLWVa— FEFVTWVS L ZOBMPEFXDOREBZOARKL LTTT, Z
595 T. KOHMBNRLANLVTEZRIONET, pass XEDMIMHAINET

>>> def initlog(xargs):

pass # Remember to timplement this!

4.6 BB ZEERT S

7 4 RF v FEF (Fibonacci series) ZEED FIREE TEHEH T & 5 REABEERTE £

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

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

def ZBAED EHE (definition) ZEL ¥ —7— FTF, def DRITIE, BIBAH ARG B AFEIMTHA LY
A M BT RTAIUIRD FH A, BEOFEREZMLT 2 FITUIRDITH MDD, 4 V7 ¥ PEhTwiRih
372D F8 Ao

BB DOAEDGR T 2 XORADITEIXFHNI T 5T B2 dTEET, ZOHAE. ZOXXFINIBEED
F¥aX >y 75— a 53 (documentation string). £7213 docstring ¥ FHEINE T, (docstring 12D\ T
B FFaXoT—23rXF TEHIWoTVET, ) FFa Xy T—ya YFHzffo 7y —Lizid.
F T4 YEPHIEZ BERNCAER LD 2 —FPNENICa— FroEEMETE2L51835%3
DBHDFT, HOPEL I —FRZFFaX 75— aryXFe AN DEIWEIETY, ELFEEOIIT
(XKW,

4.5. pass X 25
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Bz RIT (execution) 2L E, OO - INEHO DI bLNZH7272> VKRV T— 7L (symbol
table) SHEENE T, b o LIEMEICWVD &, BBNTEBANDORAZITI &, ZOEIETRTIOR—-HL
B VRN T—=TMIEESINE T, —7, ZROBRETI . TR —ANRI VAL T — T AHPRRS
. KX SIHMIDBEB DO —h ey Y ARAT— TV ERE L, Z20HKI7a— LR Y RLT—TN%
AR RRICHAAADHHT T — TV ZTANRE T, iEo T, BB T (e — VLA global T
EINTWD ., SMIOBIBDZEA nonlocal X THE I N TWARWVIRD) 7o — UV ZEERAMI OB O
ZROCERZRELZRATEZEAN, ZRITZIETEET,

B2 SRR ERR D58 (518 1. BB Ens & 2Ilon—h gy Y RLvr—7
WIZIDIAENE T, 2535 28T, E58UT EEL (call by value) TRIBUCEZI NS Z 1T D £
(ZZTD ME (value) EEHEITATY =27 bAD B (reference) 2V, A 7Y =2 FPDEZDH DTIED
DERA), HEBENIEOBBETOH T 25, BEXFERIMICITECE T L 22, HieoHL
DDA —=ANTZY ¥ RNT = T AT RSN T,

BBOEREITO . BBAIEERAT 7 27 b e HICBHEDY VAR T =TI Ah s ET, A
VE—=T VB ZDHHIMBET A TV =7 b 2 —FERBIEL (user-defined function) & U TS L £355
MOAFMBFEUEBA 7 27 b RIET N TE, ¥ 20BBICT 78X T27-DIHHAT2e2TE
£9:

>>> fib

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

>>> £(100)
01123581321 345589

DOEFEHE DA BHIE, £ib IMEZE SR WO T TR S FHE (procedure) 72t B H 2500 % L
NEEAR, BHANCE X FEBITIE return KRR VLR OE SR WETIAMEZIEL TV E
3, ZOfEIE None EMHINF T (ZAUIHAAADHARITTT ), None P2 HZHZST28. A & TV
ZFEEH N EZIHEIL E T, AYHA L0 RS, DIFDO LS print() 25 R e TE% T

>>> £ib(0)
>>> print (£ib(0))

None

74 R Fy FRINOBIr T2V A M TaRODIC, H2IET &5 2B E DIRXEHTT:

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

return result

ROR—D12H <)

1 EZEIZE, 7T ADBRREL (call by object reference) L HBFIEE VDD LAEEA, WS DIZ. LHEARERA T
Va7 vHEINDZ . EROECH LA, MO ALBOBBYEA TV 22 MXfTo Y AREE (FlxI1EY 2 MTHA X
N7-HE) ICHhHOIT I PICREZNHTY

26 %45 zotoEBrO—Y—-IL
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(FiDR— 25 D %)

>>> £100 = £ib2(100) # call 4t
>>> £100 # write the result
fo, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

Z DHE Python O L WHEREEZ R L TWET:

e return XTI, BE»S—DOfEZIRL £3, return O5|E L 2 2 X237 W55, None 2R D £3,
BT L7 Z12% None 2SR D F3,

e M result.append(a) Tk, VA MEF 7T =2 b result D XYW K (method) ZWOH L TWE
To XV R2IE, A7z M EBLTWVS BBDI LT, obj 262047V =2 b (R
THoTHMOERA), methodname 2 Z DA TV =27 P TERBINTVWE XY v FHLT B L,
obj.methodname ¥ HFEEXRINF T, BLRLIZMIRLRLZIAY v FEERLTVET, BR2HOXY v
FTRICARIDOR Y v REFOZ N TE, HDVEVWIERELZZIEHDEVA, (FFR (class) %
fi5 28T, HEOA 7Y =227 M XYy FEERT L ILDHTEET, 77X B) flTREINT
W5 XYy K append() 1. VAMEF T 27 FTERSINTVET; 2OXY v RV R MOREIZ
Bl BREZBMLUEST, ZOHITO append() & result = result + [a] CFEMTTH, Kh&h
RHTI,

4.7 BABERICOVWTHSDL

AIZAD5IEHSBEREERT S I LD TEXRT, FIBOERTEIE 3 20EXAH D, 2hozillae
bEBIENTEET,

4.7.1 77 #)L b D5I¥E

bo L HEMNLDIE. =D EDFIBITH L TT 7 4V FDMEZIEE T 2 TF, ZoBL2s . ER
ENTVL 5 E D DI NERR D5 BT 2 B R L £ 9

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)

ZOMEIIN L O DITIETH I HE £
o WHDGIBDAE Z %: ask_ok('Do you really want to quit?')

o —ODF T ariliEEZ%: ask_ok('0K to overwrite the file?', 2)
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o BTD5E%EEZ%: ask_ok('0K to overwrite the file?', 2, 'Come on, only yes or no!
")

ZOFITIE in F— TV —FREAZNRTVWET, ZOF—V— R —F U APFEDEEZEATVWEINE S
DR Z Db E 3,

77 40 MEZ, BBOVERSNARRT, Bz EBLTWVWS floRa—7 (scope) TaHfiz s DT

i=5

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

i=6
£0O

X5 Z2HALETS,

BEELES: 774V MER 1 BRI LIFHEEINEE A, 77 40 MED Y X FREED X 5 L HEARER
A7V 22 bDORICIZZEDFENTE T, BT ORI, #IH < BB H L CBBuCE XA Tw 3
e BELE T

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

return L

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

Zoa— R, UTEHALES

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

BAEOBITFOH L TT 7 40 MEZHEA L 72 2T UE KD DU TO XS ez ES Ze A TEHT:

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

return L
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4.7.2 ¥—T7—F3|¥&

BI% % kwarg=value L WHERD F—T— 5| 2o TS T I dTEET, HIRIX UTOBK:

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, "!")

. BEBIEL (voltage) &4 7 a VEI¥ (state. action. type) ZRIIMTIFE T, ZOREIEIL OV
EEARAOV- M QURON: he-Jr

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

2. LUROREOH 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

BBOMUHLIZBWT, F—7— FIEIMES I BOBTRIIRD THA, EXNsF—v— F5lHuZ
2T, B TZUIMI o5 8onThpic it L TuRiFiudz 53 (BlziX, actor X2 D parrot B
o518 LTGHYITIES D FBA). IHFEEETED D TR A, ZHEA TS a Y TRV THRET
3 (B Z1X. parrot(voltage=1000) HHYITT), WHRZ51HMEEEBIMNIZIRNEEA, ZOHIR
2 & D RIS 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 keyword argument 'a'

K5I DEA%IC #*name DIERDSDDIH 2. ZNETORGIBITHE LD DEFRS TRTOF -7 —F
I A o 728 F (typesmapping ZZR) ZZITED £3, **name I *name DE % & 5. RIIBD VY X
MR INEGSIRD AT BTV ZRITIA518 (RO/NHTHENRET) LHAEDESLNE T, (*name
& **name X DHENCRIFIUIRD FEA), HIRIE. HIFEBOERZUTDLIICT 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 ki)
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(FiDR— 25 D %)

for arg in arguments:
print (arg)

print ("-" * 40)

for kw in keywords:

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

P LI TD L 512720

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

BHEALALTO LS i IEhEd:

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

It's really very, VERY runny, sir.

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

BB, BROF—U— 525272581, ZhohHNEIn3EFE. BETCHE LTS N -ER
ATz F5,

4.7.3 BFHRBINTXA—4

F7 4L TR FIEENME 213 F — 7 — FIC X BBH/RT Python BIUCEXINE T, AlFltke 7+ —~
VADTEDIT, FOFIEMBE, MEZZEF—V—F, F—U—ROLENTEINZINEHEEIHET
DICHBERZIEZRAUT IV ESIZ, 5IBOBEINGT2HRT 22 2 IC3ENRSH 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, FHSINLGE, IhoDid 5, IBDPEEICE I NS TTE $hbb,
EEH, MEFLREF—v—F F—U—FEH Lokl oEHZRLE T, F—v—F5lE %
B Z 518 IR %5,
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UBFIFF—T—F5I#

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

fIEER5 |

IhEb 5P LHLIRTAZ L, FEDIFIHE NEER tHzfIsonxs, WEER OHA. 5180
IHFAEETHD, -V — FTHHeEEEEA, MEEHEE / (X7 v a) ORCEBEENE T, /
. MESEHTIEERD O51HD ORI BES 2 DI SR T, BIRUERIC / 275W5E, EE
Hslizdh $€ A,

/ DRDFIRZ, IBEEF—T—F ., LA F—7—FEH T,

F—TU—FERASIH

G2 X —U— FEITHEITBELDHZ 2R d F—TJ—FEA t LTz~ —23 21203, 5180V X
FDRMAID F—T—RFEA FIMOERIC *+ ZREL £,

B DA

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

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

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

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

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

ROBIRAD D 2 ERXDERYOPEUEF standard_arg 1. FEOH LHINICHIR 28T TH 53, 518U
BEELEF—TV—FTHEINET:

>>> standard_arg(2)
2

>>> standard_arg(arg=2)
2

2 FZH DB D pos_only_arg &, / DBABERICH 2 DT, FIBIIMEEHICKRD $73:

>>> pos_only_arg(1)
1

(RDR=I1Z%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 an unexpected keyword argument 'arg'

3 % H DRI kwd_only_args (&, FARUERIC * 23H 2 DT, 5IEIIF -V - FERHITRD £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 TRERDOBIZ 3 D51 0EEEZ —~ > DBBERDHTHP L TV ET:

>>> 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 an unexpected keyword argument 'pos_only'

B2, BT name ¥ name Z ¥ — ¥ L THiD *xkwds OMICTBEN R EEL D 2B EREEZLTCAE
Lx9,

def foo(name, **kwds):

return 'name' in kwds

X —97— F{Z 'name' ZANTH., FLHOFIHEF IR >TLESD 20, ZOBEED True 2R T X 5 720
UHLDOFEEZD D FRA. HIZIE. RO K- TLEVWET:

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

L LAMESER 2R / 2 TUIATREIC L D £57, name (IZE5[#H & LT, ZL T 'name’' EZ¥—7U—
Pl D —v—Fe LTSN 56T
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def foo(name, /, **kwds):

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

EWZ S, MEFHTIBTHIUI. ZOHHETZ *+kuds DPFTHAL TS, BIKICLSLRWVWEWS T
‘/C\‘\?-O

HAGIT. BEBERTEDEEDF B2 DREPDDLH L EBVET:

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

A Fe LT

o B LEIHDAHTE 21—V —ICHI OB 2RBEN BTN, MEFHIBEHEHLEL x5, ZHUI5IED
FHIB =P =T o TEKRDIZ L, BBDMHIN L 205 BOIEFAFETH D, K413, (ZE5]
BEEBOXF—U— FEHHT 20ENDH 255 1ENTT,

o SIBOBHNCE®RDE DD, ZRUC X DBEROERP I DS Z, $03, 2 —¥ -5 [ DNEE
KON 2 2RI ZIZI VN EZ L5036, F—U— FEHGIEZHEHLEL £ 5,

o API O35, FERSIBOAFINEE SN EIC API OLZENTERLLSZ e 2l koic, il
HHIEBEERLEL £ 9.

4.7.4 EE5I1HI Xk

BRI, mBES 2 0PinviERE e LT, BBAPMEREOEROT TR 2 X 58ET 2 5ENH D
£9, INHDFER TNV (FTINeo—r X 2BH1) iITEEh . AIEEO5 IO, £ afE
ZRLLEDGIED D > THBNEEA,

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

BH DX 57 BE IR, BRICEEI NS ANGIBOKD 2 2 THWINS 729012, RGIEY 2 b DRI
BEHANET, *args 5IBORICH 21518 F—v— FEH 58T, MESIHRTE RS F—v— FglEL
LTOAEZS L Z2RKLET,

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

return sep.join(args)

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

'earth.mars.venus'
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4.75 51V A DT INY D

G T TIZV A PR X TN o TWT, ERIZRAES 12 2R 5 2 BIRF I LIS T 7201ic 7 Ry 2
T BMEND LA, HORWATRZ D 9, FlRIE, HAAHBEE range O 13518 start & stop =7
WWHZ20ERHD 5, FHNCEIEESGZ 2 ZeNTERVES, BRI LE « HEFE2-> TEH X,
VRAMNRRTIADLEBET7 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 AR —X 2o THETHF -V —F5EEST LN TEET:

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

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

4.7.6 S LA

¥—7—F lambda Zffi5 &, #ATORVWNSLEBEZAERTE XS, flRiF lanbda a, b: a+b iF. =D
DEIBOMERTEETT, 7 2XROBEUE, BBA 7Y =27 FDPEREINTOBEFICRLEZTHMES
e TEET, 748 RNE WX EE—oRCHBREI N TwE T, BERMATICE. 74X ERIGEICEE
DEBER IR E P RE 7D DICHE FEA, ANTREICR > -EBER LAk, 705Kb 2
NEWOFHORA =T oEREBRT LN TEET:

>>> def make_incrementor(n):

return lambda x: x + n

>>> f = make_incrementor(42)
>>> £(0)

42

>>> £(1)

43

Eitofilid, BEERT L ZATILEREFoT0ET, 35 1 00FITIX, Brok LBEESIRE L
TEITDOWfE>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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4.7.7 FFxaX>T7—23>XF5

FF*aXxyi—va ryXFEINEOVWTIE, ZFORNRLERICHETIETEZ VWL 20BITET,

BAIDITIE, WICRRYOHNZE RIS Db D TR TRERD A, HRICEL DT, MNRY
DHFTRHERT 2L EZIDH D FH A, HAHIPHEIMOTIETHR/ONLZ 06T (K277 LB D
HANETZHLA T 2HFTH 258530 TT). RADITIIRLFTHED, BV A FTRboTWIRITR
72D £ Ao

FF*raxXyi—a ryXFHHRICESIEERIRETED 2568, “ITHIEZETICL, THDITLERED DR
W 2 RERNCTEEL 23, 2O FE— 232N EORE T, RV OMECH URKSRITER IS
WTRIRL £,

Python O 8—HIXEEATICH /25 Python XFHN V) 7 I bA4 VTV FEHEWMSZVDT, FFaXy
FRUFES 5 Y — A TIRBEWZSCTA 7Y FEREFWMS 2ITUIRD EV A, ZOMIRIILITF O
WHoTITVWE T, RADITO BICH D ZHATTHRVERMDITA, FFaX Y b2KOL Y7 bOEZRD F
T (BRHWIOITITER., XFHNEHMET 24— MIEDEoTWADT, 4 V7Y MBXFHN 7 I 71
HNB WD TT, ) 204 7 haEe 7 Fffile” 220, XFHNOFTXTOTEI SHEWMONET, 4
YTV POEPDBEVTEENTRERLRNDTIN, BLESWITEDHS L., RHOZEH TR THH EFH
LBNET, A VT Y IDEADRKEINFELVRE I I, X T FEE (BEIE 8 XFDAR-ZALLT) B
B L 72 RICEARN SN T,

URCEBITO FFa X rTr—ya ryLFhoflz 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.

4.7.8 B¥HO7/FT—>3>

M7 /) 7—>ay 32— EREBTHERINZBICOVWTORERIF T a v R X R F—REHRTT (Gf
flix PEP 3107 ¥ PEP 484 2L T 72X W),

T/ T—3 > XD __annotations__ BHICEHE L LTI A, BBOMOERD XA HEE 5
ZERA, RIRXA=RT ) T—=alid,. N7 RX-—ZH{DKICauyZ2HIFZILICE->TERIN, 20k
W27/ 7—=>arvofit LTIHEI N2 XD BLNET, EDHET /) 7—Ya vid. 89 X=XV R def
AT —=bXYPOKDYERT I YORICELNZY T IV > ICXoTERIN. TORICADIE F
o ROPNIMBEDEE AT avEl. ZLTREVEOT / T—>are2foT0ET:
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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'

4.8 [MEM: I—T1 VI X211

IhHB I EL XV EMR Python Da— FZ2EWTWLDT, 23%2 A—=F4 VT ZXEAI iIZo\WT
EOoTHRWETY, IFLAYDSHEIIEARAZANLTET (o bBRICSAIE 74—V LTE), 2
RANZE o THRADGEDELZDFT, AR > THAZVI—FIZLEIIETEDEFYAREETHIRL
ZEZATHY, B0a—74 YT RAXANVERHT 5 2 L DIEFEIEN BT £9,

Python Il L AYXDTRI =27 FFoTWBRRARA LG4 R LT PEP 8 3dbE3, ZHIIIEFE
WKHEAGLBIZBLVWI—F 4 VAR N EHRLTVWET, £ T Python BIREZH 3RS TENEH
PRETT, TZWKHRIDEERSEKEH L TBEET:

e AYFY MR 4 DR, XRTREDEVT L,

242 (R AAPTED) MWL YT U e (HiAGV) KEWA VTV OB x5 EHREIC
Wb FET, RTFRELZEZDT, FHLTIKBLOBRVWTT,

o V—2O— FDMEMN 79 XFEBIZVEIITEINDRTZ &,

II9TBIET/PNEINT A AT LA o TW0E2—FbFHAZL KD, RERT4ATLATIEY —
AaA—F 77 ANEBHRBZIELBTELIIICKD FT,

o BER I I ARHEBND KEDDa—FT7ay Z7ORXYI D IZZ=TE2#S Z b,
o A[EE/ G, XY MITITHSITEL Z &,
o docstring Zffi5> Z &,

o HETORIRE aY~ORIIFZEAE AN, FEIEOT CAENIEZEAZ ANR NI a = £(1, 2)
+ g(3, 4),

o VIRAXHEBII—EMDD ZH4HIEMNIT S Z &, BE TIE UpperCamelCase % 7 7 XA AT,
lowercase_with_underscores ZBIRHZARA Y v RZHIZMHWET, HIZ self XY v FDHE 1 5]
BOLAH (7 7ARAY vy FIZOWTR I RR 2R E) e LTS 2 &,

o HiIDa—FMHAFTH-THSH528 D6, AED BRI a—T 4 Y73 fEDRNI L, CA
ZHETSH. Python @7 7 40 b UTF-8 %713 7L —> ASCIIL 28%d EFSVWEE T,

o FRIC, BADD L TOMDOEEZFHE T AN A— FEFAL DX TF Y AT 2ARENED D 5 DTHNI
. JE ASCII XF Dl FITH S RETIEDH D £H A
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FIVE

T—21BE

ZDETIE, TTIRFEAZEZLIZOWTIDFLLFHHAT A2 231, WO H LW ZBMLET,

5.1

X RBICOVWTHSDL

VAR F=2B021F, MWL oAV FHDET, VAME IO 27 bPDITRTDAY v RELIRIC
NLET:

list.

list.

list.

list

list

list.

list

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

extend (iterable)
ATITNDTRTOERENRDOY X MBIML, VR MEHRL T, allen(a):] = iterable
» EfiT 3,

insert (4, x)
TELMECERZHALET. #1583 VAMDAYFIRAT, 2DA4 T2 A%HOH
FROERNCHAIITONE T, > T, a.insert(0, x) XV A FNDEBHICHAZITVWET, £
a.insert(len(a), x) i% a.append(x) &%HliTF,

.remove (z)

VDI MPT 2z LEFELWVERFRORVIOEZZHIFRL £3, %Y T2 ERNZUINUL ValueError 233E
HahZd,

‘pop([i])

VR MOIESNLMNBEICDH2EHRE VA MDPLHIRLT, ZOEEZRLES, 4 V77 ADHEE
SRFHUL. a.pop() 13D X FOKROERFHIRLTGEL T, -0OHEdERINRSNE T,
(XY v FORIL (signature) T ¢ WIS 2 AFEINE. C DG AT arTHIeE2RKLT
WBRET DT, AFENEANTIHEEDH D FHA, ZDERIEX Python Library Reference OH
THEICRZ2 212852 TLE I, )

clear()

VA MHORTOEREZHIRLET, del al:] EMTI,

.index(x[,startL end]])

VAT 2 EFLWHEZFORVIOERZOMEZ L2 60 % 2R FTRLE T, a5 3 2 ER07R

39
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F4UX ValueError DEH ENE 3,

EEDOSIHTH 3 start £ end 3R T4 AGLEL LTHREN, VA FOBEREHEPIEETEE T, &
ENDBEINFX., start 51D S5 OB TIER L, VA MREKOLEILSDOMEBEICRD T,

list.count (x)

YA MTO ¢ OHBREEERL F 3,

list.sort (* key=None, reverse=False)
VA FOEHEZ, 4 7L —XHE (in place, TLO T — X ZHAMRTEZMZ 22D H7%k) TY—
LET, 518UEY — PAED IR A< A4 IR E T, sorted) DFHAZSRL T IZX W,

list.reverse()

YA MDEREE, AL —AHEETHIEIZL 7,

list.copy()
U R FDEW (shallow) 2a¥—%2KBL %79, al:] LTI,

MRV RAIDORXY 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 2IZKBMTWzhd
LhERA, TNEDXY v Kid None I RLTWVWET, ' 24Uk Python OZHEARER 7 — X HERTIZ
DWTOFHF LOFAI 2o TWE T,

KO PBHLNBRND S —DDZLiE, IRTDOT =K%Y = FEREFHKETZ 2D TIERVEVWS 2L
T3, FlRR, BEIICFHE IR T Z 3. None 3R & LR T 272 \\W/=®, [None, 'hello', 10] &
V- ENERA, oy ERINLIEFEBREEZRVWEZATEHD ET, 722 21E. 3+4j < 5+7j 13FH
WM TIEH D R A

1L MO EECIILEARERA 7Y 27 F 2B LT, d->insert("a")->remove ("b")->sort(); DL SB RV v RF = 4 Y REFFL
TWAREEDHDFT
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511 VA bZ2RRYy I LTES

VDARMEDRXY y ROBEPIFT, BHHRICVA MR Xy 27 LTHEZET, A& v 7T, ®RRICEME N
BEPRANCED XN F T (Tlast-in, first-out”)s AKX v 7 O—FK LICEEZBMT %121% append () % {#
WET, REX Y 7 O—FK EHSHEREZID HFI2E pop() 24 VT 7 AZIEEE T IMENE T, HIZIFXLLR
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 bZFa—LTES

VA bMEFa2— (queue) LTS Z L AIRET T, ZOHE. BRINCEMLI-EREZEINCWMOHLET
("first-in, first-out”)o LA L. VR M TREIBMCZOHMWEZERT 2 Z 2 PHRKER A, B (append)
PO HEL (pop) #V A MDKRREBIZHLTITS D TEA, A (insert) PEDHL (pop) Y X b
DEFATH LTITO LB RoTLEVWET (WOEREZ VDT OTHLITREDLH 05T ),

¥ 2 —DFHITIE, collections.deque Zffi5 L RWTL x5, ZDZ 7RBRLAKEI S TVT, Emdi
iBAN (append) HXDHL (pop) ZHPmIIN L THEBELTWET, FIZZUTOISICLET

>>> 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 UX FOREREE

VR FAEERRY X P ERAERT B ERAFEReREL TwE T, ERAMAGHIK, H D> —7 >~ A% iterable
(AT7V—LFAEEA 7Y 27 b) DERZNDERICHN L TH 2 BMERITo AR EZERICLEY X M 21Eo
7D, BERMN R TERLEI PR WDy —r Y A fflT 2 28 TT,

BRI RDES VDYV AP 2ED e LET:

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

squares . append (x**2)

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

TRV —THHET LIRICOIFET 5 x LW HATOERZES (F-3 EEETS) T IHERLTE
SV, UFDOESILTEADY R P20k 3B EH B 2GR T2 e N TE XTI

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

LI UFTRRELTY:

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

TR IV BRTHARTWTT,

VR FAEREE. FERoFD K| for A, ZLTOMEULED for » if AITHKEIN TS, VR MAEK
FLOFETHRIE, for & if AJOA Y T F XA PR TREFHE L AER2 SR 2L WY A T, HIZIE X
DY RAMNEELLZ 22DV A FDEENS, EIDBDOALEZRTIILET,

>>> [(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— FTHRUEFICKE>TWEZIZHFERHLTLEX W,

KPR TAOBE (Bl LOFITRA (x, v) OBE) 13 X7 MCHHERSBETT,

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

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

RDOR=I ki)
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(RIDR=I D5 DR E)

>>> [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, in <module>
[x, x**2 for x in range(6)]
SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,3], [4,5,6], [7,8,9]]
>>> [num for elem in vec for num in elem]
[1, 2, 3, 4, 5, 6, 7, 8, 9]

V2 MAERLEORITE, EHLXPEETCHE LOA 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 X FOATRE

VA MHEREHOBRIORIIEEDORZDT, 22OV A MNERLEEL LD TEE T,

KD, RXADVAL 3ONBHKRS, 3x4 @ matrix IZOWTEZLET:

>>> matrix = [

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

XDV R NAUEGLIE. matrix DITLH|Z ANERZET:

>>> [[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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BOHITRZX S, F A LAY A FAERELR, i for Dar T F A rOHF Tl T, DT,
ZOPNEIRD 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]]

Thedd>—BEMRT 2, ROa— FeHEMcLh £9:

>>> 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]]

EERIITEHELRRNOR L D DHAAABEREMES HFPRWTT, ZOHAE zip() BEEDBRWTEEZ L TL
NBTL & D:

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

ZDfFCH BT ARV RZDFEMCOWTIE FIBIZA DTNy T 2BBLTLEX N,

5.2 del X

VR MO EERHIRT A, HR2EETARDLVICA Ty Z7ARIBETAHELDD T, 20D del
XTF, ZAUL pop) XYV v FEEW, HZRLFHA, del KIFVR M PBRTA4 RERELEZD, VX
FEEHIRTA I TEET (MANER T4 RICED VR FERAL T ToTOVE L), FIZIEDITD &
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

44 58 T-FBE




Python Tutorial, 'J1)—2X 3.8.20

del IZZEBEERDHIFRICHHEZ £ T

>>> del a

COXOBTHE a BT L. (BIOME a KRAFTZET) 5124 D 5, del DRDARICOW
TIEF BT FIF T,

53 27N> —T R

VR MR FINZ, A VT IARRAIA A2 oADK 512, BEZELoH@EONELH L 2 RTE
FL7, B =T VR (sequence) 7— X (typesseq ZBM) D _DOHITT, Python 13 F /S
DWRICH 2 EFERDT, MO —r Y AF—XRpBMEN2Hb LhERA, FEDY—F > 28EH 5
—DOHHET: FFIL (tuple) BTT,

RIWFary< TRYGNTNL O0DE2 2D £F, HIZEUTOLSICEEXT:

>>> 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)

TEDOEYBH., ZINVDOERIIFEICATEMAEOVTNT, ZFILDARAIHBELLRRENS X512k ->T
WET, N EELZEATUDATMATHERLS THVWTTH, (RIADPRKERKXDO—EE 7215
A1) AFEMBRBERIGED DD ET, XTVOBERERATEILIETEERA, LAL, XY R b
DEIBREFEAGEMZEDZ ZLIXTEET,

ZTNVZV AP EPTVETE, LWTWRZGHE B2 HYTHHEIhE S, 2703 FE T, B
OHROBREIPLRDZZbHD, BRET7 Vv 7 (ZOFHOBRPLICHTEZT) BERPA VT Yy 7R (BB
|3 namedtuples DHEWFEN) T7 7R T2 epZWVWTT, —/7, VA ME AZE T, HRIWTWHE
CEIOA T 27 b THD, 20 TOA T L= Lo TT77EALET,

MIEZ OMEERZ 1 HOEELS R X TILOHEETT, TASDEERITS 2O, B3Rl T
ENTVET, ZOXIVIFZEDOAFEMR 7 THETEE T, —DOEREFFOX LI, HokAIcar~
RS (B—0EZAFMCHEZ I TERTOTY) Je THETE 3T, ZLARRVWIRE S, HE
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BTy, FIZIETDESICLET:

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

>>> len(singleton)
1

>>> singleton
('hello',)

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

>>> x,y,z =1t

ZOEEE, =T ADTVINY Y (sequence unpacking) ¥ THFERNZE S DT, GHIELTOY -7
VABRMES I TEET, =T YRDOT YRy I TR, FEOEDIHNIEI N TV S ERD,. HLD
V=T VRADREILE LB TH B e HNEREINE T, EHEARORADEEIX I LDy 72y —F v R
DT vy 7 EHABDOEDDITGEER N LIFERL T ZE W,

54 £8%

Python 12id. && (set) W5 oD 7 —2MbH D £F, FELIZ, EETLIERZZ L2V, HFOT
LBNTVWRWERDEED TT, Set A7 =2 MA. Ml (union). # (intersection). 7 (difference). XfF5
7 (symmetric difference) ¥\ o 72HEERREE S I R— F LTV E T,

FEEIL. F720% set () BIEIE set ZERT 27D WHHT 22 TE % T, I BEREZERT 272012
Fset) ZEALRTERD ERA {3 TlER), BFIIZEOFHELENLET, HFEIXDELIYa 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<)

46 58 T-FBE




Python Tutorial, 'J1)—2X 3.8.20

(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 LRI, set NEDHFR—FZRTVET:

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

{Irl’ |d|}

5.5 F#EH! (dictionary)

b5 —o, HHRES Python ICHAAENTVE T, U BE (dictionary) (typesmapping #Z8) T
T, HEEIMOFEEICD 7 HAHFE (associated memory)” % 7 BARALY (associative array)” &5 HHIT
FETL2IeRDHDET, H2HEHMEOETA VT 7RI TVWE Y —r YRR, HEE F— (key)
TA YT 7 2LENTVET, ZOF—RBMorOEEMELANCLD £9, X7, BIHIIFHICF—I12T 2
ZEWTEET, XANE, XFH, B, 2D XTIV DAEEEOHEIEF—ICTH2IePTEET, B
. D2 VIEHRIEINCEEARER A 7P 27 b2 BOX T VIEF —ICTEERA, VAP ZF—L LTS Z
LRITEFRA, TR VAMIRATARRA VT RIEEDRAZITo72 D append() % extend() D
EOBRXY v FEMFS>, A VT V—RTEETEIENTEDLDTT,

BERNE % — (key): T8 (value) DRT DEETHD . F—h (FHBOHFT) —HTRINEHELEL, LEZ
EEXWVWTL &9, BAEIN (brace) OR7: {} 3ZEOFHEZENRL T, I~ TRYUISNT key: value DX
7 B EAEMR 7 O AN S b, HEOWHEL 722 key: value 2NBIMX N E T, ZORFEHEGHENRICE
ErZEHINZDLECAHETT,

HETOERRIEIZ. H2HEEMOIOF—2MITHET I, F—Z2HELTEZIMOIBT ZE T
3, del T key: value DR7ZHIFRTA 22 dTEFT, T TRELDNLTVWEF—%2f-oTHZLET S L.
D2 D& —12B#EO T 5N TOWEIENE SN TLEVE T, FELRVWF -2 THEHEZIDIEZS &
FTHELT—ITRDET,

BEF T2 MIIHL 1list(d) 2735, HETHEDLNLTVARLETOFXF—25R2 YR M eF -0
AZNZIEFTRLET (Y — b ENTY R PP LWIESIE. RO DIC sorted(d) Z-oTLEEW),
ZH—DXF—DFHECH 20D 0FANBIIE, in F—U—FEFVE T,

DI, fEEz o il nflz R L £35:

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

>>> tel['guido'] = 4127

>>> tel

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

RDOR=I ki)
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(RIDR=I D5 DR E)

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() aYAFF7RIEF. F—LHEDORTDEIAEELY A M oFERERLET:

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

oI, HENUERBZH- T, FEOF—LHORT7 1 oHEZFNE S

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

F—PERLSCTHNDG G, =T — Follefio TERT 2 PEMREEbH 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 FIRHICHD HE %5,

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

print(k, v)

gallahad the pure

robin the brave

=TV RIZOTBN—TEITHEE, enumerate() BEEM S v, HEDA VT v 7 A EREFKHTIED
Hyzentegd,

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

print(i, v)

0 tic

(RDOR=I12Fi <)
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(RIDR=I D5 DR E)

1 tac
2 toe

oI LD Y =7 Y RABRFRIRHICL— T 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.

=T Y RAEMHMICE TN —TFT B, FI3 - ROHEEENESMICHEE L. R\ T
reversed() ZMUHL 3,

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

print(i)

= W 00N O -

S—F U RA%YV— FENEERETAL— 7T 31213, sorted() BEZMHVWET, Z OB OB EZEZEHE
3. YV — MEADOH - REA IR L 5,

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

LELEN—TNTYVRMZEBRLZWHERIIEONSTL x50, ADDICHLWIY R P 2o TLEIIE
IMEDHHETRERI 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)

(RDR—=I1%i <)
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(FiDR— 25 D %)

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

5.7 ZHFICOVWTHSDL

while % if Tl o 725 (condition) 12id, HOLEZ I TR, MOBEEFHES 2N TEET,

HESHE T in BX 0 not in 1k, BAIEAD B — v AHUCHIET B4 (£7 3T LB VA) 5k
FARET, HET is BLP is not &, Z0DA TV =27 bPEBICRILA 7O 27 v THEIDE S %l
NET, ZOHEIZ, VRAMNO XS REFERRER A 7Y =27 MIRETERDSH D £3, 2TOLBIHE I
CEBEIEMN 2R ->TBD, & ICHIEEE T X D SEWELIEMN 2D £F, (FRIE: is &, is None D k5
. YN NYOEELRREA TV 27 P EOUBICHWRSGEDH D E T, ( [AHEARERA 7Y 27 P IC
RUERDGH D 31 O'ETZHIFRS 2 Z &% Doc-SIG IZf2% 1, ))

PO ER S E 2 e TEET, flRX  a<b==cld adb ID/NhEL Dbt cBFELLRLY
ShETAMLET,

7 —ViEE T and X or THKEEZMHASOEZ P TEE T, 2L T, LHEHE (D2 WM 500
7—NR) OHROBEEI not TeNET, IHHDEAEFIZELT, HEHEETF XD BEROVERIAMICR - T
WE T, A and not B or C & (A and (not B)) or CHEffiicis k512, 7—AHEFOH T, not D
BERIEMARDE L, or PERDBELS R TVET, BAA. AFEMEZHERIXEAOHEAEDEERITE
ESce

T— VAT and ¥ or &, WhW 3 5EE& (short-circuit) HETTT, ZASDOEETFOFIBIIXLED HHAN
ENECRHE S A, RERDHEE U 7R CRTli 2 1hed 57, BlZIE. A & CIZETB 2D L %, A and B and
Cidx ¢ ZaHliL ¥ A, —fRIC. ERHEEFORDHEZ 7 — VETEZ L TRNZMEE LTHWS &, |
EERBRICTHE XS N5 1802 D £,

e fthd 77— N K OFERZZRBITRAT 22 TEET, HIZIE

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

'Trondheim'

Python Ti&., C ¥ iZE% D, ROPFTORAZ €A v FEET = 20 L THRMNITIDELH S Z &
WHELTLEIW, ZATED, == RENIATVWELIAZ=%2ANLTLE VS, CFarJa

THAETBZ—RNZ 7 5 ADMER BT X ET,
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5.8 =T VR EDMDEDLEE

LT, =7 247227 MNE, RLy—rY2R8ofioir 77 beltigcE s, M &
B2 (lexicographical) JEFFBRVWONE T, £5. RO OOERZ L. ZOEIEL L RIFNEZD
R CHIBRERIRED £9, FLIFWUIRDOZODDERZB L., MUEY —7 Y AOERHMNRE 2 £ THY
T3, HRL LS T2 D0EBENVTABRAL S —F R THIUE, 2D —F7 v A ToORELE%
HIRFINCATVWE T, 203 —r Y ADRTOERDODHERRMNEL S 7. =7 Y RIFFLVEARE
NET, FADY =TV ADD 5 —HDOEEHNC D505 —r VAR OIIE, BOFDY—F7 Y AP /NE
W= VR ARENET, XFHNINT 2FFNRIEFO N, L2 D0F 2 iz ASCIT EF % v
T3, MFRIC. AUEOA T 22 oy — 4 v R TOE R To 7-H% T LE T

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

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

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

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

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

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

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

ESMOA T =27 MALZE < > THET2I b, ZN6DAT T 27 FAEYIZHEA Y v F 22t
LTV DTHIUIFFA SN E T, BRI, B2 BEFE OB TR, Z0BEIC X > THEMTb X
T BRI 0 & 0.0 13T, —77, WYIRHBIEFA 2 WEEE. 4 ¥ X —7 VU Z—I3 TypeError i
NeREIEET,

1D
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)
SIX
T a—-I

Python 4 ¥ &2 7)) X227 3¢, BUOEHTZ L., ZHETIATo TELER (BIRSCER) 3kbhtn
¥9, TI2o6. XDRVWIO IS L2EERLVEL, TFRAMLT 4 X 2ffioTA V2TV ZANDATTZH
HLTBE, FEEORDDICT7 7 AN EANCH o TEEIRZ2 2 XV TL xS, ZOME¥EE RTUTH
(script) DIERRE B VWE T, TR T LANRIKRIICON, AV TFYRAERICT 501, A7V T ME0N
KOPDT 7 ANZHENL K BB LNFERA, Ty WD Tar T L TEWTELMEMNLEEIC
DVWTC, ZOEHRE AV -T2 h{Ml4AD7T0 77 A THVVWEES S LLEEA,

2OV REREYR— T 5701, Python TIHERE 7 7 A MITHEWTBE, X7 VT POHFRAL V&
TN RDWNGEA VAR VA LTS FERHDET, D7 740% £V a—Ib (module) LW ET, E
Va—ZHBERI. MDED 2—0R main TY 2 - (EFTO Ly TLANALRERE—RTT7 7€ AT
XLZLMOEED R LUET) I import (BDIAA) T2 ZEDBTEET,

EY 2 —lE Python DERP UM A07T7 7 AV TT, 77 ANKIFEY 2 —VAERER .py OV
BOWED T, EY2a—ADOHFTIE, (XFHND) £ a—NH% 70— \VER __name__ THIFTE X
T BlZIE, BRIADDTFRAMNLT 4 XE[foT, HEDT 4 L2 FVIKLIRONED 7 7 4 )L fibo.py
ZERLTAHEL & 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, FEY2a— %D RDa~<> KT import LEL & 5:
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>>> import fibo

ZDHEETIE, fibo TERINIBEBOARIZERREDS VAL T—TNVICANT 2 d3H D EREA,
BIZEY 2 — V% fibo PRI VR T —T N ANE T, BBICEE D 2 — V&2 HoT7 7 AL ET

>>> 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'

BBZEAES DR s, a—hLRAENRATEET:

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

6.1 EZa—JLICOVWTHSICL

EY 2 —ME, BBEBCMZTETXEANDZIEBTEEY, TRHDETUIEY 2 — L2
225D DTT, TNHDEITXIE, 4 VR—IXDOHT BV T a—VEZDBROD o8 FITEITHE
TENET, "L (77 AABRZY T e LTEFSNEHEVETEINET, )

FADEY 2a—ME, BRDTIF7AR= MRS VELT—TNEFEF>TOVT, EYa— L TERINTVWSH
BEZOT—TN %270 — LR YRLT—=TLe LTHEVET, Lo T, EY 2 —LOEFIE, 21—
F DA — VAR BN REEIRZ 2 028 T, 70— U REBEEY 2 — L THS 2T
9, —H. BHOWMToT0aEEREHALHEBRL TV, Y 2 —LNOBESRT 20 LR L LR
1% modname.itemname T, TV a2 — DA — UV EKENWLDZZHTEET,

EV 2 —AHPMBDEY 2 —L% import 5L dTEEXT, import XIFBTEY 2 —1D (SHIKF AL
A7V T ITH) HRFICEEF T, ZUIEETH> TRETIED D FH A, import TNZEY 2 — L5
import ZfTo TWBEY 2 — DT O —\URY VARALT— TIVICEINET,

import XIZWE. HBEY 2 —LANOHAHITZ, import ZETLTVWBEEY 2 —1D¥ VRLT—TLHIZE
DAL E WS EADH D 5, HIRIR:

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

Z OEMEIZ, import OWNRELBZET 2 —AEZLET—HNARY VARLT— T AR ANEZ2iEHh %
FA (o TLEOFITIE, fibo IFTERINIEA),

EVa— L TERBINTVWAILETZLT import $32WHSERIBZHH 35

*1oggpaaid BEGERD 0 ETP ¥ND S0 TF, EVa— AL NVOBMERLETTI L., BREEEY 2—10 -1
R VARNT—=TNIZANET
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>>> from fibo import *
>>> £ib(500)
0112358 13 21 34 55 89 144 233 377

COEFEEHFTRET7 VA —Ra7 (_) THEZDDERVTINTOARIEA Y KR— b LET, FAY DHE T,
Python 7u 275 ~—dZDFEEXHEMHVERA, RIOHAFINA VR =TV XR—IZHHAAEN, EREAD
Al LEEZLTLES RS H 20 5T,

—RENTIE, BT 2 =R w Fr =I5 x & import T2 WIRH FIWFERTEEEA, 205 DI,
ZOEEZITOY L LIRLIETHEHICZLWVwWa— I35 T, LiL, MiftyyarTxFr—&4 TR
PO TOIIHES DLV TL £ 5,

EY 2 AADRIC as VT WL EIX, as DRADHHITZEEL, 4 K — P ESNLEY 2 — DR L
S

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

CAHUFFEEMNCIE import fibo XAIUAETEY 2 — %A Y R—FLTWT, HE—DEWZA KR—FL
F2EY 2= fib VI HKFTTMHRZ B LS5 ICHE->TWVWB 2 TT,

ZDA4 VE—FFEEZ from BV TWTHHZ. RUEBIEBELNET:

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

AR ETHERLOMET, V2B AYX—=—7VEZD 1Ly >a>I il 1 BEEY import X
NEF, WoT. EV2—AZBIELLBEIRIE. A Y2 —7V X 2HEHIERINILRDFEA - B
LW, ZOHBTFELLTTA N LAWVEY 2 =8 1 25 %5EIIE. HlZIE import importlib;
importlib.reload(modulename) @ X 51T importlib.reload() Z{Ho T Z&X W,

6.1.1 E2a2— /2RI VTFELTEITITS

Python €Y 22— %

python fibo.py <arguments>

LHETTBE. __name__ 12 __main__ DPRESINTVEHZRWVT import L7Z2 ZFLRICESICEY 22—
NADa— FRFEITINET, DEDEI 2 —ILDKREI:

if __name__ == "__main__":

import sys
fib(int(sys.argv[1]))
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ZDaA—FEBIMTAIET, ZD77A4AD import TEBZEI 2 —LThHBLERHIZRAZYTRELTDH
FzZ2L5HDFET, BERSEY 2—D "main” 774 L LTEEIXNZL EZT, a~vr o4
PRRINT 52a— FREITEINE20HTT:

$ python fibo.py 50
01123581321 34

EY 2= import ENIGEE. ZDa— FIFEFTINERA:

>>> import fibo
>>>

COHEFEY 2 —NVIERRL—F A v R—T 2 —RERMB[LED, TR IDEDIK (RZV T EE
Va— e LTHREILTAMAA - EETLT) fibhEd,

6.1.2 EZa—ILBE/INX

spam EWIHFDET 2 — N2 A Y R— T2 E A VX-—TVEX-RBITZOHFDENL ML VE
Va—EHELET, Roh o o/5E1E, span.py L WO EHATD T 7 £ L% sys.path KHBT 4 L
ZrVDYRIPHEELF T, sys.path A TOHFFMCHLEh F3:

o AMENTARAZ VT DBHZT 4L 7 Y (BT 7 ANADPREIN R o ZEXIL Y VT4
L7 V)

o PYTHONPATH (74 L 27 hUZD VU R b, & x VAR D PATH & [A LX),

e A VAP—NTEDT I HE,

FR: SRV IV VIRV E— TR IS ANTYRATALETIE. ANENEZXZ VT OHBZTF 1LY
MV YRV ) IR0 RICGHHEINE T, BWIRZ28 YRV vV I 2ELT 412 b
VIXEY 2 — RBEANRIGEN ShEt A,

oAb X /=%, Python 7025 AlX sys.path #BIETE2 2N TEET, RZVT M7 7 A LEET
T4 L7 PUPRBARRDINHE, BES 4 T RREDBANCEMEINE T, BROT, 94 77VDT 4 L
JPVRCHET77ANMEDD, ZDOT 4L 7 PV RHBELHARDRZ Y T IPEELTA VR—PENZE
o UL RS A TSV EERL TEESHBITVWADTRVREDIZMEVDS ¥ TF, XHFLWERIZ
BEED21—I 2L TIEX N,
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6.1.3 " a2 /X1IJL” iz Python 771l

TV 2 — N DieAHAAEEFRILT 5729, Python 132 Y %4 VFADEEY 2 —)L% __pycache__ T4 L
7 VYD module.version.pyc 77 AN LTHFr v alFxd, TIT version Far A rEnlz7y
ANDT =<y F2RTDHDT, —FKAICIZ Python DN—T a Y F ST, HlZE, CPython DY Y —
Z 3.3 D, AV A NFEAD spam.py 1 __pycache__/spam.cpython-33.pyc £ L TF v v > a2 &3 T
Lo, ZOMADEEFITED, Python DEZZEBDV )V —APN=T a3 DAy A IVFEAEY 2 —)b
HHEFETEET,

Python (&Y —RDZEHEHRE 2> A AFADDD LKL, oY L AFEADDDOPRIT TR LD EHa
URANDBREIZIR > TWROWHIZHRLET, ZAITERICHHTUHEINE T, £/, 2 VM LEAE
Ta—WI T Ty b7 4 —LIMKERTD, T—FT I/ F Yy DERZIRTLABTH—DIA 75V BT
5ZHTEET,

Python 32 DDHARXF ¥ v 2 DF 2 v 7 RITVERA, D& av Y FIAL VP HEEEY 22—
ADBTHAIAENTGET, BICHa Yy I LEh, MBREMRETL2IE3HD EFEA, 220D V—X+E
Va2 LORWEET, ¥y vy aDWRETVERA, Y —RADRW (YA EAHDSDDAD) Lt
EPYR—PFTIIE, AV A NBEAEI 2 —NMEY R+ T4 L7 MBS TE LRSS, Y- T4
ZRVIZY =R - EI2—DBHoTIWVITERA,

I 28— MMANF D Tips:

o AVNANBEAEY 2 —LDY A X%/NELT57DIZ, Python a2~ FiZ -0 721 -00 XA v F
ZES ZEDTEET, -0 XA v FiF assert A7 — M XY FEREL. -00 A A v F1F assert A7 —
FX>bE  doc.  XFHNERELET, W 2D TRIILEIINLDREZNS D DITKE
LTWAHARENED D 5720, BOBPMEZ LTV E2EERLTWE L ERZR-oTIhosDA T av%
HONETT, "L INEY 2— LXK opt- X7 %FH, BEEDOI VR NFEAEY 2—L &
DI A ZDNEIL D ET, FEROV Y — R TIIEEILDOEENL L 2 REELD D 5,

o .pyc 77 AN .pyo 77 AN oHmALENLL LTS, BT LE .py 77 AADSHANE
N7z TXDMSEHRICENET 2D TEDHY FRA, .pyc 7 7 AV TEHILEINE DX, FiAAA
W2 BRI TE,

e compileall EV a2 —%ffioTT4 L7 PYADETDEY 2 — M LT .pyc 77 A NVEES Z
EBTEET,

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

6.2 IFEET 21—

Python 3T 2 -1 I 4 75V ZFEMLTVT, 5D Python 74 77V V7 7L YRS F¥aX
YITHHLTOET, BOPDEY 2 —LEFHEDATIKE T 7 LALRNSDD, FHEP, AT La—
N OS OWBEZRA T 27012, 4 Y EZ =TV XL M Y ERTVET, 250V okET 2—
Nty MIELTTY b7 — DKL IERE 7> a T3, iR, winreg €Y 2 —/LiZ Windows
VAT LATOAREINTVE T, 1 DFEHRMET2EY 22— 2 LT, sys Y 2—iE, £TD Python
AV E=TYVR=IZEN I VENTVET, sys.psl & sys.ps2 EWVWIEHKIE—KTar e X7

6.2. BEEETa-IL 57
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VT MIRRTAXFHNEER L TOVET:

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

>>> sys.ps2

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

c>

INEDODERIZ. A VR TY EPIMFEE—NICH DL ERTIERSNTVET,

Z¥ sys.path 3EXFHDPSHRBVAIT, A VX TVEPES 2 - VBRI I ZDORRAZRELET,
sys.path (JIRBEIZAHL PYTHONPATH 7> 518727 7 4L b2 Z1Z, PYTHONPATH A3 E X AL TV T AURFHAA
HDT T AN MECRESINE T, HFENRY X MMECTEE T2 N TE X

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

6.3 dir() FA#

1

HUAABIE dirO) 13, HDEY a—ADBEARAEZERL TV E0HANS Db ET, dir() &
V= FENXFHDOY A P2 ELET:

>>> import fibo, sys
>>> dir(£ibo)

['__name__', 'fib', 'fib2']

>>> dir(sys)

['__displayhook__', '__doc__', '__excepthook__', '__loader__', '__name__',
' __package__', '__stderr__', '__stdin__', '__stdout__',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_getframe',
'_home', '_mercurial', '_xoptions', 'abiflags', 'api_version', 'argv',
'base_exec_prefix', 'base_prefix', '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',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',

'path_hooks', 'path_importer_cache', 'platform', 'prefix', 'psl',

'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'version', 'version_info', 'warnoptions']

FIEAIRF AR, dir O BBHEERL TV A HETZIZEL $95:
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>>> a = [1, 2, 3, 4, 5]
>>> import fibo

>>> fib = fibo.fib

>>> dir()

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

ZR. 'Y a—, B 2o, IXRTOFEEOHAHIZY A T2 I EIERLTIES W,

dir(Q) 3. HIAADOBEBPLERDOLEINIZV AP LEVA, ZNOHDHAHHNSHRZ VR N HE RS, FEiEE
Y a2 —/)l builtins TEEEINTVET:

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

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

'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'licemnse', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round',6 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',
'zip']
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6.4 N\vir—2>

Ry — (package) &, Python ®EY 2 —VAHIZEREZ 7 Ky MIEED 2 — %" 2 THELT 2
FETT, R, EV2— LA ABIE ALWVWIRyF—YDYTEI2a— LB ERLET, Bro¥Y, £
Ta—AEHHTEE, MEADEY 2 —LDEERH VDI O — NAVEHLIZOWTOE LR THHER LS
WRBDEFAU LI, Fy MIEEY2—-NHZFHAT 2L, NumPy ® Pillow D X5 ITEHEY 2 -1
MEREZNRY T =V DEEDN, AODEY 2 —LZIZDOVWTLEL L THFL L IITRD ET,

BE 77 ANRHEET =X HRRS 2DDET 2 —1DaLrsay (" Ry r—o7") 2FELEVER
ELELX D, BEZ7ANMCIIEZ L DB RS BRI DH 2 (BEIFIET. Hl2iE .wav, .aiff, .au QY
RSN ET) DT, WAKIT 2RkA R T7 7 A VB EHELEW T 28 2 - % E LD XV TF >
ALTeD T 2REND 20 LNLERA, £ BRET =X L TEITLVERA R EHOHRE (I F> >
7, Ta—0BEM, 4274 FEBOEH, ATHRZATLVAMBOERLZY) B0 LhELEA, £5
BBE, ZOULBERFETTE2EY a2 RTLBRLIFLZLITRBTL x5, LITNC (FEENZRZ 74
NS AT LATRBL) 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 LOT 4L 27 PUEBRRKRLT, by TLNLDRy 7 —
ORI T4 LI PV ERLET,

T7ANVEELT 4L 7 M)y =% 2 LT Python IZifibh® 51213, 774V __init__.py DEE
T9o THUTED, string DES BRI DIHAHTDT 4 L7 PVIZE D, EY 2 —UREASZADRDTTTHD
PBELVEY 2 = LHABENETRMEINTLES D2 SDTT, DR — X Tl __init__.py
1372720287 > A VTHEWERAD, __init__.py TRy =Y 0d0Hta—-FZ25FT LD, &
D __all | ZRERELTHILTVIHEA,
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import sound.effects.echo

ZDEEEY 7 EY 2 — )L sound.effects.echo U —RLE3, ZOEI2—lE. UFRD LS ICRELER
FEITSR L RTER D T8 A,

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

PT7EI 2—A% import T2 —DDHEERLET:

from sound.effects import echo

INBYTEI2—)L echo Z0— KL, echo 2Ry r—IH=RITWEHFLZ L THHTES LS5ICLET,
o TUTDEIICHWE Z A TEET:

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

EHRDHBI—DODNYV =y a3y LT, DELREESEHZER import $2HENRHD F75:

from sound.effects.echo import echofilter

ZOEDFERRICY T 12— b echo 02— F L E TP, echofilter() ZEHEAHTE2 L5 ICLET:

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

from package import item % 5B, item XSy 7 — package DY TEY 2 —)b (E/FH T8y
=) THPREVERAL, BB IR, 2D K572, package TEBRESN TV BIHIOAETTH %D
BWZCITHERLTLZEW, import X E T, item 238y F —IHNTERIN TV EH0E S DHFANET,
EFEINTOWRIFNR, item FEY 2 - NVHATHEERELT, EYVa2—1Zua—FLLI LilAHET, D
LEY 2 —=AH RO 521U, InmportError 2SAH I N F T,

XIZ, import item.subitem.subsubitem @D K& 5 BRI R - 7255, RIZED subsubitem 2R KE
BRI TRINEED TR A, BEOBERIZED 2 —Ah v r—JZTEEITH, —OHOERT
ERINTVDE 7 I APHBPERICIETEEE A,

6.4.1 Ny 7r—oH5 * Z import %

ZN T, 22— from sound.effects import * X HWSH, ¥HRZDTL & 527 HAERNZIE, ]
BERDITETT 7 ANVT AT LRSI, ZDRy r =W ECARY TES 2 =B 50 EHNET. &
T% import §5, WS UHZELZ Y TL k5, ZHARKIIEVRHEDLPoTLES Z DD ET L.
HBYTEY2a—% import $5IZ LT, ZDEY 2 —DHRIIZ import SNz TDAFEELTHRL
VRIERASRETLE S b LNERA,

Me— DRI, Ry F =Y DIEF Iy =Y DRG | ZHRINCRMEE T2 2 \W0WH B DTT, import XD
S HME. Sy —YD __init__.py 3— FIZ __all__ EWOIELRTDOY R FBER SN TWIUZ, from
package import * DIz T import TNRNEXEI 2 —AZDYV AP LTHES, EWVWHIHDTI, v
F=YDFAN=Tarn) ) —REN5 XY R MREHOREICERT 2D v r—YDIFEDEE
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YRDET, HOORy 75 =I5 5 * & import §23 2 WHHWHREZSNRVRSIE, Ry r—YOEE
FZOFEWHETR—P LBV 2IZLTHLEVERA, HlZIE, 7 7 4L sound/effects/__init__.py
W, RDES5 a—F2ARTHE0rd LAEEA:

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

ZDOFITI, from sound.effects import * £33 &, sound Sy 7 —I L OIEEINT 3 OOV T E
Y a2 = import INB LIRS TWVWS, 2WVWH Z L REHKLET,

H LD __all__ MERINTORITINUR, FITX from sound.effects import * i%, »¢v & —3 sound.
effects DR TOY 7 EY 2 — N ZHHEDLETZEB OF import LERA . ZOIHIZ (HEICE > TR
It — K __init__.py ZFEITLT) »Sv 7 — sound.effects A% import TNz WD T ZHEFE L.
ZFDRy =Y TERINTVELHET%2LT import 32713 TF, import X2 HENIX. _
TERINIAET (L. BRI - FEINLH TEY 2—0L) DEENET, XvF—YDHFTEY 22—l
T, DIATOD import X CHI/RMICE — REN7ZH DI EAET, UTFROa—REZEZTLEI W

_init__.py

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

from sound.effects import *

LoOBITIX, echo & surround €Y 2 — IV HBBAEDHKFIZEMIC import ENFEFT, TNHDEY 2 —ILiE
from. ..import X EITEN/ZFRIC sound.effects NTERINTWVWE 2 HTT, (ZOEMIE __all__
PERBINTVI L ZIZHEHEFET, )

FEDEY 2 — Tl import * o7zt 2, FFED KX — VI - HFTD A% KB (export) 3% &
KA ENTIEVE TN, ZATHIREIDEFDI—FTREIRVWI TR RVWEEZET,

from package import specific_submodule Z o TH [ HBFILRNI LICHEL T LTV EE
CORFRIX, import 21T €Y 2 —ADMID Ry =Y L RAICHRIZROY 7TEY 2 — A 2L RFIUI
ROV ZRWTHIR N 27 TT,

6.4.2 NviTr—JRERE

Ny = (RROHID sound Ky 7 =D X)) BT R Fr—YOHEF HHEELIN TV EHE,
Hort import 2 o THABEBRICHZ2 v -2 BHTEE T, HlZIX, €Y 2—/L sound.filters.
vocoder T sound.effects Xv 7 —I D echo EY 2 — L&Vt 3§ 5 &, from sound.effects
import echo Zffi5 Z & TE XY,

F 72, HRIZHR 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 DOfIT
. U0 ko icididtcE s

from . import echo
from .. import formats

from ..filters import equalizer

R import IZREDEY 2 —AZABR—AT B3I EIWERBRLTLEE WV, AL VED 12— LOLANTHEIC
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"__main__" RDT, Python 77V 5 =23 DAL Y ETa— L LTHHEINEZ L 2ERLTWSE
Y2 — LTI import ZF|HT 2 NETT,

6.4.3 BT« LI NIRDNYT—2

Ry —=IFb 5> —oFAlkEMEL LT __path__ ZH¥R—-—FLTVET, ZOEMEIF. Rvrr—I0
__init__.py FOa— FPFETEINS XD BN, __init__.py DINDHELNTWET 4 L7 P UKD AT
VAMIRZ IS5V ENE T, ZOERILETETZ2I LD TEES, EEXMR 2L, LIEZD w7 —
FIA2TWVEIEY 2 =AY Ty F — I DRRITHEL £ T,

CDRKREIZIZ E AL BENTIZR BIRVDTIN, Ry Fr—IWNFET 2 EY a2 — A HEHER T 2720125 &
EDTEEXTY,

iD= 3

6.4, Nyi—o 63






SEVEN

ABetA

70277 AOHNGEIZNL O0OBENRD D ET, T—X 2 ANEP@EDFETHNIT bR, F
KFES DT 7 ANREL 3DV ET, ZOETWE. T LEEOPOHENTOFECOVWTHELET,

7.1 BHZERPI<KT+A—Iv T3

INETI, EHEMNT 2 2D WX (expression statement) ¥ print () BB CTE L L, (BB=
B77ANF T2 D urite() XY v R 5 HETT, HEERNEZRT 7 7 4/ LIE sys.stdout TS
MTEEd, 5o A 79V V77 LU RZZBLTIEZN, )

BICEEARYID TEENAREZITOHAIED D, 7r—<v F2HIELEZVWEES 223 EL DB TLE
S5, HNhE 7+ —<vy b TEHEFINLO0HH T,

o 74— MNBEAXFHITFZIL 25121, BHESIHMP=EDME5|HITONNIC f DIV F &
M TXFHN b E T, ZOXFHOAMTIE, XF { ¥ XF } DM Python ORMBELF, 20D
ROV T I NVERSIRTEE T,

>>> year = 2016

>>> event = 'Referendum'

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

o CFFIO str.format) AV v Fid, &350 LFMpph 5. 22TH { & ¥ 2o TEBIR
AT BBFHOEEMI T, MHVT +—< v FOWREMEE T, 74—y F SNDHROMHEE
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, XFHIDR T A ABERFEEREZ V. ETOXFIZHDTAHL, Bw@boL 47y
FEERRT & 5, XFHIRNCIE, XTI DRIIRZFEE L TIEE SN A 7 LIRIHTZ 2 DI 7%
ERITOI XY v RHBWLOH D %7,

65



Python Tutorial, 'J1)—2X 3.8.20

BolBNTHEZHBIZENTNY, TRy ZTHNTERHEZ TIERLBRLEVE Eid, reprO BH#D
str() BT YARMED XFINCEBRTEE T,

str) BIBIIMED NRICHD 2 REAZIRT72DDH DT, repr() BIEIIA > 2 =TV XZFHD S (H 50
[FIfE ¥ 72 2 XX A2 WG &3S SyntaxError 12745 X5 72) RIAZIRT-0DbDTT, AMHMHLDIZ
BLURERPEDERB 2 F 20t T7Y 227 MzBW T, str() & repr() EFACHEZIRL £9, B, VX
FRHFELIRO LT 5T — 2 MERYE. ZLDEXPEE SDOBBUCH L TR EHZELE S, —hH. XF
N, 2 DDRLRZRBEF o TVET,

-
>>> 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%, XFHTDEZEHRT 2O EZREL TVWET, $x DX S
BRIV —RARNR—Zffiv, ZOEREHFHFICHIELZESIRAEIN, HA27+r—<y bR EeTHD
ZWTT,

711 74—y bEHXFIIVFTIII

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

F T ard7r—<y MEETFEROBRAMNITIONET, ZO75—~<y MEETFICE > THED 7 +—
< v FARERIEITE £, ROHITE. MHERT 2/MUSR 3O T7+—~<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, ZOMEEIIHMERIZ 2 DI
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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

MmOBH#iFIZ, 74—~y FTARNEEZTHRTIDICMHZEF, "1a' T ascii() &, '"!s' & str() %,
"Ir' F repr() AL £

>>> 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'.

INSDT7 =<y MIBRDOSEER Y LT, formatspec DA A FESRLTLZE W,

7.1.2 XF5 D format() XV v R

str.format() XY v FOFRERWRFENFIIRD LS B DTT:

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

e ZOHOF (ZhET7+—<v P74 — L FEFRET) IE, str.format() XV v NS F
7Y MCEBEINE T, FHMOHOEFIE str.format() XV vy RICEINA TV =7 FOMEERR
FTORMHZET,

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

eggs and spam

str.format() XY v FIZF¥—7 — FEIEME S NG, ZOMHEIZF — 7V — FEIROATHIC L > TBHEh
S

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

This spam is absolutely horrible.

JEF5 e *—7 — FEIREHAGODETHS 2L dTEXT:

>>> print('The story of s , and . .format('Bill', 'Manfred',
other="'Georg'))
The story of Bill, Manfred, and Georg.
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BLARVWERFHNAH D, e nEHl L7z R0 E I, 25 IROME T S B-OHAT TS|
TEHLLVTLE I, ZHE HEZFIRICEL T, AL [ 2o THEDOF 23T 5 Z & TH
BT,

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

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

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

table & 7% Gk foTF—7— Nyl LTHEIHED DD £9,

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

E2TOR—NIVEERDBA - =552 IBRTHAAARBEE vars () L HAS DR 2 L RICEFITT,

Ble LT, Foa—FMTREZONLBHLEZD 2 L 3/MBEDBbALHI oI ZERL $T:

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

rint (' '.format(x, x*x, X*X*X))
p

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

0 N O O W N

str.format () 12 & 2 XFHEAREDTLLMAHIL. formatstrings ZSH L TLZE W,

713 XFHDFEXRTD T #—< v b

K 2k 3RDMEISBBFALRETFERTTI 4+ —<y PLEDBDTT:

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

16 64
256 125
36 216

o Ok W NN

RDOR=I ki)
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(FiDR— 25 D %)

7 49 343
8 64 512
9 81 729
10 100 1000

(&H 7 LD DAR—Z—ff571F print () OFHETEMENTNE ZLIZHFEREL TLLE W, print() &
HICH BB A EBMLET, )

XFHNATY =27 D str.rjust() XV v P& HEESNLIED 7 4 — PRI FIIBERTFETAS L5
WCEANCZZAZBMLUE T, AEDOXY v R LT, str.ljust() & str.center() 2’HH FF, ZHhdHD
XYy FIIAPEI 2T DI TERL, REHLOXTFIZERLET, ANXFIDNRTEZ5E. XTI
ZUINFEDZ 3T, HEZOEFRLET, TOHKDLDICH T LDLA 7Y PRI ERICIZZ D
S LNFEEAD, BOMEPIRHLYICHEETHEINZ LD IFELTT, (RHRYIDEDZITVIVDRS, £T
DHF LI x.1just (@) [:n] DEIWRCATAZAKLEMAZILDBTEET, )

H9—DDAY v R str.zfill() &, BUEXFIOLEMEZLOGFED L ET, ZOX Yy FRIELADRS
ZELIFVET:

>>> 112" . zfi11(5)

'00012'

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

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

7.1.4 HVWXFINENRESE

% HETF (FIR) IXFINDT7 +—<v bTHMHRET, 'string' % values &\ 5 XFHNEZ b
A, string OHD Y, GIEE R D 5 W0E values DR D DERICERZ SN E T, Z OBRIEIISCFHIMR &
LTHILGRTVET, flxiX:

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

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

1.2 771N EHRHEETTS

open() X file object R L ¥F, K#, open(filename, mode) D LI X DOD5|HEM > THIHIH
S

>>> f = open('workfile', 'w')

BB 7 7 A NZDA - T2XFHTT, Z0DDEBLFH T, 77 AN EDESICHES R
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BAADLFHBA>TVWET, mode 13, 7 7 A VHRAHLERLS 'v' | HEXALHEH (A%OBHFED 7 7
ANBDHIVIHESINET) 256 'w' L LET, 'a' B7 7 A VZETLHICHERES, 774 MEZRATH
TABEGEHBIICT 7 A VORIEMTBIMENE T, '+ 37 7 A V2FHiAE ZMAICHAE 3, mode 5180
HIEFTRET, BRI NGEICIE ‘v THELIRELET,

WHE. 77 A METFRAME=F (test mode) THPN, REDLYa—F 4 I/ Txya—FEhk7 74
ML TN TR ABTELES, Toa—T 4 YIPREEINRITINE 774V 3T 7y b7 1 —
LEIETT (open() ZBRLTLZE V), = FIT 'b' #2387 74 L%NLFVYE-TF (binary
mode) THIZE, byte A 79 =27 M 2HiAHEELET, 7FRA P77 A VPO TRTD T 7 A VEANAFY
E—FZAHTBZXRETT,

TFAME-FOHAWD T 77 v b 74— AFEHDITRGIS (Unix T \n . Windows TiE \r\n) %
727D \n KET 2008774V FOEETT, 7F A ME— ROFXAATIE, \n PHTL 2z 7
v M7 —LEEDOITREBCRETONT 7 4L bOBETT, ZOETITHONE 7 7 A LT —XOEHIT
TEAN 7 7 ANMKIE EFLBEETH, JPEG 7 7 A LR EXE 7 7 A LD K I BANAL F V) F—XEHIET 3
BODDDET, ZOEIRBRT 7 AN EHRAZEZTIHEITFE LT, X FUVE-FE2MHS5 X5l TK
7EE W,

T7ANF T 27 b EPD L FIZ with F—V—FREFSDIXBWEIETT, ZOFSiE, MEPICH5
FELTHRBIRRBRICZ7 7 AV b ALHILSZE TS, with 25 . MU It % try-finally 70 v
JERFoTELL XD T o eEHEICETE I

>>> with open('workfile') as f:

read_data = f.read()

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

True

H L with F—V—FEHHLRWVWEEIER. 774V EHC. 2O77ANLVDEDIFHEINZS AT LD
V— 2 EBICHET 272912 £.close() ZIERHLTL XV,

=

&: f.urite() % with ¥—V—F% f.close() ZHOTIMMIH LGS, v AWEFIC
BT ULEGAETH, fourite() DEFIEDT 4 AV IR EFAEFNEVWEHHD XT,

with X f.close() DIFEUH LICX > THLEONERICT 7 A LFTI =27 b EFBS T35 %2 2T
PHARL £ 5, -

>>> f.close()

>>> f.read()

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

ValueError: I/0 operation on closed file.
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721 274N ATSzI DAY YR

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

7 7 A NVONEZHALTITIE, f.read(size) ZMFUIHLE T, TOX Yy FEHIBEDT—XZamAH L
T, XFH (TFAME-FOHA) » bytes 77927+ (N4 FV—F—FOHA) L LTRLET, size
A7 a Y OBIESETT, size DEMINTDEDOBTH- 7258, 7 7 A VONFETEHAHE L TR
LET, ZEL. 774D VDX EVDMEOREIDDHIHEITEE SR 250000 £ A, size D
BTROVEZSIE, TR T (7F A ME=FOHA) size LF. (N FVE— RDYE) size N1 b EdiAH
LTELET, 774 VOKEHIT TITEL TWREA, £.read() 13ZEDOFH] (') ZIRL X T,

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

f.readline() 1Z7 7 A6 1 T2 ZFHARD £3, SUTXF (\n) 3FHA M NI CFHN DRI D
T3, WITHEMBINZDIE. 7 7 A ADBBITTED > TORWIEEDFREITOATT, UL, RHENRD
WEWTHRWESIZT 2720 TT; f.readline() DEDXFHNEIR LIS, 77 A LVDKIRIELZZ D
FHPDET, —H. ZTE \n's TROLBEUT 1 XFREI»OREXFITREINET,

>>> f.readline()

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

'Second line of the file\n'

>>> f.readline()

T 7 AN EBITEHANBICINE,. 77 ANF T2 7 MWL TA—T2ELFEEHDET, ZOHE
FEXEY ZRANCHEZ, BT, ko — gk 23

>>> for line in f:

print(line, end='")

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

77 A4NMDITRTDITE Y RAMERTEHARD 7205, list(f) ®° f.readlines() 25 22 H TE
F9,

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

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

FTV 2l L OMORE, B EALMICLI LRI IUER D FHA - XFF] (FFRA FE—F) & bytes +7
T2l b (NAFY—F—F) DUFAHSTT:

7.2, 771N EHRAHEZTTS 71
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>>> value = ('the answer', 42)

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

18

£f.tellQ &, 77ALF T2 bDT 2 A NHFIZBIT2BEOMNBEEZRIBHEZRELET, 774 LHD
REDNMNEIZ. XA FVE—FRTIET7 74 VDEHELSDNA MIT., 7F A ME— FTIEAHHBERMETRERX
NEI,

T7ANF T 27 FVOMBEEET 3I121E, f.seek(offset, whence) ZWVWET, 7 7 L AN EIZHE
#E 5 (reference point) 124 7t v ME offset Z R L TatAEINE T, SR AT whence 5IETEIE T,
whence AN 0 72 HIX7 7 A VD FKHELHHAD ., 1 ROHFHED 7 7 A AMBEZH N, 2 RHIE7 741D
iz ZRAe LTHWE T, whence 3BT 2 MNTE, 774 FOHEIZ 0. TROBBREAEZ LT
7 7 ANVDIEHEENE T,

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

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

16

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

>>> f.read(1)

b'5!

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

>>> f.read(1)

b'd’

TX A M7 74 (mode SLFEFNC b T80 5 725E) Tl 7 7 A VOSEED & OB IR T 2
=R ENTVET (FlFte LT, seek(0, 2) T7 7 A VDKREBADY —ZIFA[RETT ), Fo.
Me—DERNIZ offset fEHIZ £.tell() 2 HIRENAED, 0 DNWTIUADTT, ZHLIHND offset HIFREFRD
£ LY ARY ] R=F N DR S g

Tr7ANA T 27 MiZiE, cd isatty() % truncate() W\olz, HEDFbIRVWAY Y KRB D
¥, 77 ANATI 27 MIZOWTDRERAA FliE, 7477V V77 LY RA2BRLTLIEEI W,

7.2.2 json ICLBBELTNI-T—RDFRZF

XFFNIFHIZT 7 A VICEEZAATED, 77 AV ORARAATENT 22 TEET, BEOHLEICIX
DUBNPRBETT, LWVW5DdH, read() XY v FEIXFFILRE WA, int() O X5 RERICZD
XFHNEFE LT, 728 2T 1123 O X5 BFF %, Bl 123 ITEH LR TE RS BRVHAHTT,
b o MR T 2B FIZIEANTICR 72V A MRHEOLE, FEETO =222 ) 7 7 4 XITHEH
127D E5,

D—PREEa— F2ENLD TNy LD LTEMG T — 22 7 7 A VITRET 222D DIZ, Python
T2 7 — 2R TH 2 JSON (JavaScript Object Notation) 2> Z e A TEE T, Z DFEHE
EY a2—/ json &, Python &7 —& BEEZELD, XFHIRIUCERL £, ZOLHIE S UTF7S5404X
(serializing) ¥ W INF T, XFHNRBEDP ST —XE2HMET 23, TOVT 54X (deserializing) &
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FEENE T, SUTTARXEINTHLLTIVT A XEINDIETOMIC, A7 27 POXXFHIRKITZT 7 4
NPT = XD THRELRZD, Xy b= 2B U THiNT 2~ Y ICE-T2DTRIENTEET,

AM: JSON BRBBRNZT 7V r—2aryTF—22Rh e h33BIcL{fibhid, Z<DFnr
7= —HBEZ JSON IR LWz, JSON 137 — X DA %E T 2 555 D RWVERE T,

A7T 27 b xDHY, £D JSON BEROXFHNREZ R 5121d, Bz 1fToa— F2EIZITTY:

>>> import json
>>> json.dumps([1, 'simple', 'list'])
'[1, "simple", "list"]"

dumps () IZBIZ2BE%IC, dump ) 2B D, THLIIIHMICA T =7 b2 teat file XSV T IAXLET, £
PEZABICHDINT: teat file 772 T2, RDEIWCEL I TEET:

json.dump(x, £)

MICT V7 74X 51203, £ BRARAAHICH»P N teat file 2T B, RDLSITAD £T:

x = json.load(f)

COXI BB VT 74X 2T 5FHEE VA IRHEEZRS CLBTEXID, EEDOI IR - 4 VR
2V A% JSON WSV TI7A4AXF2I2ES 5P LEN LA TUIED FHA, json EV 2 — LDV T 7LV
22U DWTDfFFRD D D £7,

BE:
pickle - pickle €Y 2 —JL

JSON XIS, pickle \ZEEDEHE Python A 7Y =227 v 23 U7 54 XAlER 70 Far Ty,
L2 L. Python ZRFED 7w b an T, MOFETHAREINLT TSV r—2a v LlET 20328
Ao BB, TT7HNPMTREETHL, BETERVERBILLLGESNTER, AFLDDHIREEIZL-
THR XNz pickle T—2%2 T3V 774 X552, WEHFIZIDEEDOI— FAFETEINTLEVET,
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EIGHT

IS—rH5

INETLT =Xy =IOV TIRHRICN 272 TLED, Fa— b 7AFOflZ B THL TV
By FRICWKDDPDLT =X v =Y ZRTVWEILTLES, T7—1EF (Dktd) Z0oDlF-%D
B 2MENH Y £F, ZHUI XTI F— (syntaz error) & IS (exception) TF,

8.1 BXIT>—

WX T J —I1IMENT T 5 — (parsing error) £ L THHISHNTE D, Python ML TV BHIHED X<
EiBT 2HEDO—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, TR T I =K SR OAE %
RLET, T7—FKRHO BRID b—27 Y TUOERIINTOVET (F1F, PR dZzITREINT
WET), FEoflTtid, =5 — 3B print() TRIHEIATVET, any (') BZOFNENHRST
Fo ANBRZ VT I HBERTOIHEE, EI2RNIX VDG 5 X517 74 Ve TRENE SN
S

8.2 5

T2 AXRADPEXANTIEL L TH, ETLEI L LA ZRZS—PRET IS LOFEEA, ETHITH
HEhiz o =13 B (exception) IR, HWIZHE@HILIIRD ¥ A, Zhh b, Python 7m 75 AT
BN Z LD XSRS D RFEATVEE S, IFEALDAINIT 0 7S a TS, INTRENS &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't convert 'int' object to str implicitly

IT7—RA vt —YDOREITIIMIR I o e ZRLTOE T, FlSMNIEE 4 728 (type) TRRZ D, ZOAEIMNT
F—XyE—YD—Hr LTHIEIhET, LOHITORIL ZeroDivisionError, NameError, TypeError
TY, B LTI S a0, BA L BINDHAAAL TS, ZAUIETDMAABFIINTOWN
THD B ETH, 2—FEROBIHNTIE (DIDOELI T 20FAERLIEETIN) LT LBKD LD
FH A HEFINDAFNIAAALDFINFTT (TREETIEDD FEA).

RO DITIXBIANDFEH T, 2 DHISNDRL L 9 & 722 ITRF L £ 5

LT =Xyt —IYDIEHEET TR, BIADBRELLFEITaYTF AL (context) Z. ARy 7D L —ANy
7 (stack traceback) DFERTRLTWET, —fITIE. ZOETICIEY —Ra—FTE2UVAMLAE ML —2R
Ny IRFRENET, LrL, BEANDPOHANONa— FRERSNERA,

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

8.3 HIS 2B T B

Bl E BRI L TS 2 X577 2 2B LN TEE T, UFoflE RTLEZXIW, ZofliTid. &
NS FHNWATIEND EFTL—FICANZRLE T, 2—FH 717 F AT (Control-C A, FlF AR
V=T 4 YT YRAT LAY R=FLT0RAL0DF—%2fioT) EIDAAZIPITTR I 2 2HHEES
TEDNTEZ LSRR LTOVET, ¥R 72EIDIAAIZ, KeyboardInterrupt flSf0iEHE NS Z &
THEHAIINZ LW ZICHERLTL XN,

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

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

try I REED X S ICEEL £ 55
o FT. try 8 (try clause) (F—7 —F try & except DD X) BEITINET,
o MBHHFSNDFE L RITIUI, except B ZRAF v T LT try XOETEHRZE T,

o try HINOETHIFINADRET 2, ZOHOED IIRITEINET, KT, FISED except ¥ —

U — RORIIBEIN TV AHIIMC—T 2358, except HiFIT I N2, try XDEAANFEITH
MfE S AL E T,
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o B L except HITHHES NP —H LB WHIANLFEAET 2 . ZOHIFMNE try XDIMANCHE X
9, BIFHTH T 22 FF (handler, JLBEER) A3 Zi2d 24U, SIBESNBWEISA (unhandled
exception) €720, FEITRLZ LI BRA v =Y ZH L THETEFILLET,

—DD try XITIFEED except EiHfTT SN, B2 DFSMNTENY FIRIBEBETEET, 2Ld—D
DAY RIULDFEFTEINERA NV R IZEMIGT 23 try HINTREE LGN ZTEZLEL, FU try §H
DHNDFINNY B S TREZFHIIMILEL 8 A, except i TIEIIEINTH - 72X 720\ S FETEERDH|
NEEETEE T, PIZIERDOESICLET:

. except (RuntimeError, TypeError, NameError):

pass

except HiD 7 7 R, FISLFEIL 7 ZADHIEKS 7 AD & ZIZHEH (compatible) &2 D £3, (WFMTIE
OB ERA - IREZ 7 ADFIFD Y A P INTWVS except HIFEEZ 7 2DfISf e BHTIEZH D 8
Ao PIZIE. RDa—FiE B,C,D ZJEF@EDICH L FT:

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 Hi2SHICH A TWIZGE (except B RANCL 235E). B, B, B b HNIEIN 2T o722 2 IcHE
BELTLEEW —— RPN —HL 72 except HiEE#I XN 2D TT,

RED except HiTEHINLEE VT, VAL RH—F (wildcard, ¥FFFLE) T2 eNTEET, V1L
RA—RD except BIIIEFHICER L TESTLEZI WV, 2W0WHIDIE, VAL I —RGEEOT s LT
T—%7RTLBLTLEILSTT ! VAL RI— KD except HildT T —X vt —I%HITL72RICH]
NEEEHT 2 (BB XY v FOFEUH LEIZSHERSIC L CHIANZ BT E 2 X 5125 2) HRICH X 3

import sys

H
1]

open('myfile.txt')
s = f.readline()
i = int(s.strip())

except OSError as err:

RDOR=I ki)
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(RIDR=I D5 DR E)

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

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

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

raise

try ... except X2, 47> a v T else B (else clause) ZRT 5 Z e TEE T, else HizRIF 258,
2TOD except Hi& D BHAICEIRITNUIRD FHA, else Hil try HiTEL ISP EH I N2 o7z
FWETEIN2a—-F2ELDIRRKIEET, FIZEROLSITLET:

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()

BMDa—FZ2IMA2D1E try Hik D b else HiDHBIVWTL &I, BELL, 25525 LT try
. except X THR#EIN/a— P bEHEINd OUANOHIMNZ#E > THIEL TLE S &\ HiEZ )
LNEH BT,

BIS TS B & &, PIONIBEMN T o N7l ol b A TE T, ZOMEIIBISND 518 (argument) &
BIINE T, FIROAHES LU5 ORI, FINDRIKFEL 5,

except HiTIE, BINGLORICEREIEE TS Z DN TEE T, ZOEHIHIINA Y A2 Y RHETFT 51T
B Y. instance.args IZHIHNA > A2V REBREDOSIBDB A > TVWET, Bl A > A% >R __str__Q)
DHERINTED, .args ZZR LR THIIHEZEHZNFTE 2 L5 KAEESN A TVE T, BER
5, FIAEERT BRI Y RAZ (LU T, EEOEMEZBIMTEE T,

>>> 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

y = eggs
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nxEg,

BN Y B S, try EIOBEZENRICTRE LB 2T 27210 TR <. 20 try Hir s (& ZBEN
I2TH) MO X NZBERONERTRAE L BN UL £3, filzi3:

>>> 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 IS\ zxHid B

raise X &> T, FFEOHINEREIRZ B TEET, HlZIX:

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

NameError: HiThere

raise OME— DGR E N PN ZIELRL £ T, THEBIGA > 222 Z20HI5 2 5 X (Exception
ZHR LT T R) TRIFNUIRD A, B2 I ANRESNHER, LD YR T 7 XN
Hah, BRI, Y 2%y 2{bENET:

raise ValueError # shorthand for 'raise ValueError()'

BINDBFEE L 7285 02 HE LW T, ZofS 20T 253 D3k diud, BizEXo raise
Xeffo ThINZFANSES 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. AN =ExHTS 79
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8.5 1—H—E&HH

Tar o aETHLWONS 5 22ERT 2 28T, MEDHINZIEES 2 A TEEXT (Python D2 5
ZWZDOWTIE 752 ), flFME, HBIAIC Exception 7 7 A0 6, EIHEF ZIFMEMCIRELZD D
T,

B2 5 ATlE, HHED T FAPTEZ I ROMTHERT 2 I A TEETH, @FEFHEMARDICLT
BEET, KK W0 DBEHZTZRMEL. fISDBRELLLE ZITAY FIDBT T —ICBT 2 1EH % I
DHE2 K5 CT 2B YD ET, BROIMADOBINZET 2 X5 REY 2 -V 2EKT 22X #
DEI 2 —LTERINTVEHNOREIES 7 REERT 2008 —KRNRTF 7T 4 AT

class Error(Exception):
"""Base class for exceptions in this module."""

pass

class InputError(Error):

"""Exception raised for errors in the input.

Attridbutes:
expression —— input expression in which the error occurred
message —-- explanation of the error

mmn

def __init__(self, expression, message):
self.expression = expression

self .message = message

class TransitionError (Error):

"""Raised when an operation attempts a state transition that's not

allowed.
Attridbutes:
previous —— state at beginning of transition
next —-- attempted new state
message —— explanation of why the specific transition s not allowed

mmn

def __init__(self, previous, next, message):
self .previous = previous
self .next = next

self .message = message

F AL DHNE, EEOFIS D AR T L FRIBRIC, "Error” THRO S HETTERSINTVET,

ZLOEMEEY 2 — L TlE, BV 2a— L TEBIN TV AEMNTRETAFEROD 225 — 2 REX 2
=12, HMEOFINZER L TVWET, 75ROV TOFMRIERT 75X STRHEIATVET,

80 E8E I>—rHN
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8.6 V-7 vy TEIEEERT B

try XWZEd 5 =204 S a vOHiBH D ET, ZOHIFZ V-V Ty TEERERTSDDHDT, LA
TR THBTHEITENE T, BflzRmL %3

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

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

KeyboardInterrupt

b L finally Hi23H 2356, try XD 2 R1ORBOUIE L finally HiNSEITL £, try XHHIH %
FAEXEZ0EPIED ST, finally HilZFEITEINE T, UTFTE, FISDLFET 2 2w HIZEHR T —
AriFam L9

o B L try XOFETHIZHNDIFRE L6, ZDFIHT except HilC k> TUHENZTL x5, dL
Z DRI DY except HIIZ & o T Xz T AU, finally FiAFEITI NIRRT, Z OB A FEH
EhET,

o except HiFE 721X else HIOFETHICHINDLKAET Z e BHHBET, ZOHED. finally HidisE
fFEnRIHS P EER SN E T,

e B L try X7 break . continue X E7zi& return XOWTNNIZET B &, ZD break X,
continue X E7:1F return XDFEITDERNC finally HiPETINE T,

e B L finally Hid’ return X2 FUHE, REINBMHEIE try HiD return X Tid4 <. finally &i
D return XIZX3bDITR D FT,

I Z 4

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

>>> bool_return()

False

X b 1 HE 7

>>> def divide(x, y):
try:
result =x / y
except ZeroDivisionError:

print("division by zero!")

(RDOR=J12Fi <)

86. V-7 yvTHNMFEERT S 81
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(FiDR— 25 D %)

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'

HTb»2rBD, finally HiZXr LA RDIETINTVET, XFFTEHOREEZT 2 TRELE
TypeError 1% except HiTHIHX N TWARWD T, finally i TRICHEXHINTVET,

FWMHHO7 7V r—2 2> Tid, finally filZ (7 7 A ARy M7 =28k D) AR Y — 2%, FIH
DI L7228 5 Db & 3RS % 72 DI{EF T,

8.7 EREHV ) -7 v TUIE

F 727 b DRIIE, ZORHDOEBIZrDD ST, AEICK - BRICEITEI N EENR ) -V Ty
THMEPREREZINTVWEHDEHNET, LUIFD, 77404 —7Y L THEEZBEEICERT 26% AT
7ZEW,

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

print(line, end="")

ZDa— FOMEMIZ. a— FOETLIKRD> EBRICTREDEM 7 y A V2B WEEETVWE I TT, 2
TUSEBEMAR R0 T TR FRADD,. RERTZ IV —2 a U CRBEICRD 2 ¥ 5, with XE
T7ANDEIRFITI 2T b, FIEBICIELL ZV =7y FPENL T BRIEL T,

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

print(line, end="")

COXPFETEINH LT, 722 ZTOUBHAICHENRDH 5722 LTd, 7740 fIEHIC close ThET,
T7ANRED, BEFAHZ V=T v TUHEFOX 7YV 27 MIZOVTIE, ZAZAD FF a2 XY P TR
SNET,
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7 I RIT =R R AT DE S HIELRBE LT, FHCI RN T2 T, HiLtvwtrry =2
PO B ORER L. ZOREROH LWV AVYRAEVX PMENET, 7 7RADENENDA VARV RAZEY
DREEZMRET2BUEEZR/HTE T, 77 RADA VARV RIFZ, ZOREEZLEET 27200 (Z2D7 7 ADER
T2) AV Y RHETET,

Python &, o 7w 7 I v 7EE LKL T, BNROMLEBERMN I 2T 7 22 FFEITEML T
WEF, Python @27 7 &, C++ & Modula-3 D7 7 AX I =X L%REEZDDTT, Python DI 7 R
HMEEA 7Y 27 MERIT R 75 IV VOBERN L 2 TRIELTVE T, 77 ROMEX =X 413,
BRORIE S 72 FOZ e N TE, JREVZ FATRIEY JADEEDRAY v RKEF—NFAL RTEI DT
EFET, XAV Y FTIR, EEZFRADAY v FEFEICARTHOHT I EBNTEET, A7V =7 MRER
D BDOT —REBNT 2N TEET, EVa— A eRLL. 772D Python O MHEIC
PES XOWEFTENTVET, 77 RIETRICER I, ERRICEETSZ P TEET,

C++ DRHFETEZR, BEDI IRAX YN (F=RZRX NS EL) 1 (FFAR—EH 2E»rATH B
HzFRNT) public THH . X AT RT REEE (virtual) TS, Modula-3 IZH 2 & 5%, A7V =
T IDAYNERXY Y BB T 27-DDFM LB REAEFEA: XYy FEABOES TR, A7V
7 FEREZERTE GBI RLRTNERD S8 A, 58O A 727 MEXY v FIEUH L ORI
O #r LTEINFE T, Smalltalk Il T, 77 REEFNBENL TP 27 FTT, 2D/, import %
PRIAETE L Vo JBENARET T, C++ % Modula-3 £3E» T, 2—¥—3MHAARIEEIEK S 7 212 LTk
RBEITAET, £/, C++ IEFA LT Modula-3 2i3#E S Rz LT, R EHS 1T A ¥ D AAA
AT (BMEAET (arithmetic operator) RIRFRAL) 37 7 AL VARV ATHES -DICHERTE LT,

(7 7 AL THENRHEERSZVOT, Smalltalk & C++ OHGEEZHEICLETHE->TWL Z 2
LEd, C++ £Dd Modula-3 DFHF 7Y = 7 MEMDEKA Python IZEWDT, Modula-3 O HFE
EHEOVZWOTTA, 1FL ALY DOHHEIE Modula-3 IZOWTLLRWTL X ID 5, )
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9.1 HFIEATDT I MMIOWT

A7V 27 MRS DD, F—DF TV 22 M2 (BBOZRa—7956) ERo4RIZED Y TE
HTEET, ZOWARBIMLOZEETIINNADT (alias) & LTHISATWE S, Python Z—R L7 F Tl
MG DEEMED D SRV e BE L, BEAREREAR (BHE, XFF). 2 T0V) ]S & EIIZEHL
TELXZADD EFEA, L2LELES, HIBMIE VR MREEERCMOZ 0Bl BEARERIEZRS
Python 22— K ETELIRENEDRH D T3, HAMFHEOL DD0DETRAL VXD &S REW, 2ok
FEFEEX 07 RT3 L5 fbnET, fIZRIIE. 7027 VORIFELIR, FEREIRA > 20HE
ENZLETHRDTIAR DRI D $9, S/ BEDD2A 7Y =7 P25l LTHEINL &,
B OMUH LIPS AT 27 MINT 2EELZ R0 TEET — ZAUTE D, Pascal THB L5 %
o5 BIEUEME D OREE R LTVETD,

9.2 Python DX J— L ARE1ZER

72 2N BHIC, Python D22 —7FDIL— il OoWTHE I EELTEPRITNUERD XA, 7
T RAERIITIAR IV v 7 24T OT, MPEI > TV EERICERT 5121F, RAa—7
CERIEMBED LS ICEET 202 MET 20ENH D £F, BRAI., ZOMEICHET 2L TO
Python a2 5=t > TEHTT,

FTEREDPOLMOEL & 9o

%B1ZM (namespace) LiF. BRHIPHF TV = 7 P ADKEATT (mapping) T3, ¥ A ¥ DOLHITZERIE,
BURTIX Python OFFE L L TEESINTVETH, 2O LIFEFE (X7 +—~<r2DSITIE) BiioZ
LRZVL. FERBEEINS 2D LU ER A, ARTZEEOFNTIE, #HIABHOES (abs(O FOBBRH
ABBIIAL) BY 2= VND T a— VAT B L Eou— AV REHIBH D £, +7
P ORISR ZEED T HIERTIILATEM T, LHTZEBICOWTH o THBINEHER D
Y3, B o AEIZERNC D 2 AHTOMICIE R BERBZNE WS 2T, HIZIEX ZOoDHADEY 2 —
DM TR maximize Y WHOBABZER TSN TE, ERARTEFRZINZ DD ERA — £
V2=l OI—FRAFDFNCEY 2 —LZEDITRITIUIRD HA,

LZAT. BY VI FEIZ Fy MIHRABFITIARNTIHLTHE>TWET — Hl 212K z.real T,
real 347V =2 b z DBRETT, BMEICWZIE, Y 2 — L HNOARNICKN T 2 SREEEOSETT, K
modname . funcname TlX, modname (ZH B EP 22—/l 7P =7 hT, funcname X ZDEMTT, ZDH
Bl EV 2 NOBEMEEY 2 - LOFTERIN TV S 70— VA DITE, EERRAIGT A E
NET, ThooHpNEFELARIZERzRAFLTw 0T | !

JEPEEHE D EHICH, FAAARRICLTEET, HFAAARTHNI. BHICRATZZ N TEEXT,
EY 2 — VEMIZEIAAFBET, modname.the_answer = 42 ¥ EL 22BN TEET, TAAARER B,
del XTHIFfT 222 dTEZEF, HlZiE. del modname.the answer X, modname TIEEI NI4TV =
7 b5 JEM the_answer FREL 7,

FRTZERNIRR & R R CERR S N, ZDFEMBIRA T, HARAADHRITDA o -4 H12EHIX Python A ¥ &

L PSs—oBD T, EYa—AF TV M, WEOTD SHOEME __dict__ 2B D, BY 2 — L OHHITERME FLE
Tét&bkﬁibhfméﬁi%aébi?

dict_ L\v%ﬁuci)ﬁlﬁfﬁ“ﬁ) 712—/\11/72(%1311161260 iﬁ/u _UJEIE%*U
LA2DT Ry A EEBEN Z .

) = -

......
7o 2 (o A
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TV RPEET B ¢ FIER IR, RLTHIRENZ Z213H D THA, TY 2—1DF B — LR HR1ZER
F BV 2 VEBPHRAAEN ZTIEREINE T, @E. Y 2 LOZHIZEMIE. 4 Y& TV X3
TT2FETHERDET, A VETVRDMy TULRULTEITINLE. ATV T 7 74 b biAtiE
HDTHIMFEMNCTHAEEIN/ZBDTH, __main__ EWVIERIDET 2 —NLD—EHTH 2L AREINDED
T, MEOAHIZEBEZROZ L) ¥ T, (HAAADHANIERICIZEY 2 —LVANFELE T, ZOE
Y2 —U& builtins EFHENTVWET, )

BB D v — AL A RT2ERNE,. BRSO I & FIERR S . BB O R o7z & E, BN THIS
EHE N, 2 OBBATU SN2 > G EICHIFRENE T, (ERIE. Shbhd, L EokIZH RS
TWEZEeZ2ERLTVET, ) BbSA, BRIFELO L ZITE. E2ONUH L TEHDOT - A%
RIZEfE2 D £,

20— (scope) &, d2HAZEMPERET 7L ATE S X 57%, Python 7027 F ADT ¥ X b _LORHE
Td, "HEET 7L AARE” LIid, iR LIC (BRIE: spam.egg TIER S HIZ egg DL D7) AFTZSR L%
Bz, ZOHEIZER» S4HTERDOT LS A Z e 2EKRL £35,

A a—ZR3ECRESNE T, BIICER SR TS, EITHIEVoTE, EEARTZERICT 7 & AAH
B, 3DFERIZADDANTI R 0T RAA—=TNH D %7

o RANCEKEEINS, BAMDRa—T1Z, =L RLHERF-> TV T,

o MO (enclosing) BIEID X a2 — 7, IAWVIES 2 HIEICHEI N, B—ALTH 7R — L THRVEY
ﬁﬁ%*%owclt\ij—o

e XDAA—FF, HIEDEI 2 — 1D Za— VR ZFIER->TVWET,
o —FHIMUD (RBRIHMRIND) Za—TEEL M, Y EFRi>oTVWET,

#HiD global ¥ HE TN TWAHE. ZOHFNIN T 2ZHPRARZET, €Y 2 -1 D7 B — NLRAHTD
Ao TeHID R a— iz L TEETObIE T, RNRA 2 —FOIMINCH 2 ZBUCHHRM T 51213, nonlocal
XWEZ FE T, nonlocal EHEFINHL-7EHIE. 2 THRAHLER R ET (FO LI BREBITHT 2
FXAAZ, BIZHLW - ZHEd o bR R a—-FTERL. SHBORa—-TFoEIdZLL £
HFA)o

WE, A=AV Ra—-AF (FarI67FA L) BEOBBOO -2 A4 2 2R L 5, BB
fllcix, v—H N Ra—F&E 7 — OV RARTZER [ CARTZER. Y 2 —LOARIEMESRLES, 7
FRAERETIE, B—HhNV2Ra—FDHICH S —OHMEMPBEINE T,

23 —7ETFAF ETRESNTVWRZ L HRET 2 PEETT, BV 2 — LNTERINIZERD 70—
PUVRRAIA=FE, BB 2L EN TS, CARNEGE DI THIHENTH, £DEY 2—1LD
RG22 D $9, RN, EEROAFOMRIEIETRICHINATONE T — L3R, SHEOERI. 7
a2 R4 L R DER R GRIRER D S TFNSHEL LTV 3 DT, BN ARIRINCE > TRV E8A | (FE,
0 — VIR R BN CE N VE SN TV E T, )

Python OFf & LT, global % nonlocal XHMTHRWEGEX. AN T 2 ZRITH IR S AMD R
I—FIMLTEMIRDET, RAET—X2ab—-LERA, A7V =7 PELRNCHEMEST 27205 TF,
HIFR B[R T, del x &, B—ANRaA—TFDHFIZEMDP S x IS T 2HEEWMDRET LT, D5 L A,
MLOWARTEEZ 2 X5 T RTOHFFEE, v—I LV 2a—T%2ff- TITONLE T, import X, BDER
. BV 2 BB ER— AN R - T OLFNTHIERL 5,

9.2. Python DX O—7 L &AHIZER 85
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global X% M5 &, HEDERP /A — "\ NV RAa—FIFEL, FZTHREINZ Z L 2HERTEET,
nonlocal XX, FFEDERMPIMUDZ a— FAIZHFEL. 2 CHREIN Z e 2ERLET,

9.2.1 X—TFr&EZEEDH

B3 22T ARIZEBBED X5 IBREN 50, £z global B XU nonlocal BWEMDEMIZLY 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— FEOHI:

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

In global scope: global spam

OB, (F740b0) A—AILE KA scope_test LD spam ~NOFRFEZEE L EFHATL 7,
nonlocal AL scope test LD spam ~NDOFEEZEE L. global RAIZEY 2 =L LULDHIEZ A H
Li Lf:o

F722205, global RADFNTIX spam IS FBMINTOEL-72Zd 0D 5,
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9.3 V5 RHR

AT, FILWEXED LY, Z00HkhA 7 27 M ZLUTHREZERMTZWLDO2ED AN
TVWET,

9.3.1 V5 AEREDEX

2 AERDOERS BMBERIZ. XD LT T

class ClassName:
<statement-1>

<statement-N>

BEUER (def X) LFME. 7 7 REBPMRZ D DT ETETLARTNUIRD £/ A, (F 7 RAEFEE if
X DR BRNERNICELS 28 b, BEXAHELTREDY AT, )

EBRIX, 77 REZROAENCD 2300F, EEIZEBUERICRD £330, oXEFEL b TE, 2D E
WD ZedHDET —— ZHIZOVWTEBRTHERET, 77 ANOBEBERITEE. XV vy NORUHLKR
TS SN HEFDOIER DI A M 2B E T - 2OV THRTHRNE T,

7T RERICAD & il RAHIEEBMER SN, v — A RARZER e LTEDRET — o T, m—2
NIRRT 2 2 TORANZ Z D72 AEIZERICA D £3. KFHS, BRBERZITS &, FikBoamH
B ZOHAIEMICHE T o E T,

75 AERDHEEIC (EROKIMCEGELC) RII2 . IFRFTI LU b (class object) BER S %
T VIRAFT Y2 ME BEARNCIE Y JRAERTIER S N AHTZERBONE % 528 7 v % (wrapper)
TS, VIRATI 27 PIZOWTEROHTHLLFERNILIILE T, (77 RAERICASHNCHNE o 72)
TEDR—ANAA=TBEIFL, EWENI FAA TV =27 VRETR LR —ANV R =TT 57 RERD
ANy XTHEE L7401 (LofITiE ClassName) THRUMIT N E T,

9.3.2 VSRATTxV b+

IIRFAT 27 bTR2EBHEOEE, BUESHE A VA XV 2AERETR—FLTVWET,

BB (attribute reference) 1&. Python 2B} 323X TORBMESTH LI TV 2 EHERT RS, obj.
name ZHWVWET, 7 I RFA T 27 bHPERINBNCT 5 ADAFIZERNC D o 14T T X TOENRIENME
HTT, WoT, UTD &SI 7 REFETI:

class MyClass:

""" simple example class
i = 12345

def f(self):
return 'hello world'

9.3. 4528 87
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MyClass.i & MyClass.f BZYLRBENZHTHD., ZhZhERLBEBA 7Y =7 2 BLE T, 77 R
HICRAZITOZ D TEET, Mo T, MyClass.i DEERALTEETEE T, __doc__ dEMREME
T, 2027 7AW/ LTW5S docstring, ZDHEE "A simple example class" ZIRLE T,

7 5AD A YRR AL (instantiation) \ZIZFD & 5 KR EEF VRS, FIXAF TV DT L
., I T ADH LWVA VAR Y RAERTEIBBRVERD X5 R \BNE T, fIXE (Lo s 7 AT
W2 IE):

x = MyClass()

B 77 RADFH LW A VARV R (instance) ZHER L. ZOF 7 =7 Fea—AVER x ~NMUALF T,

ZDITADA VAR AERIRE (25 RF TV 227 D "IFHL?) 2175 2, BOA TV =7 bEAERL
F3, BLOIZFRE, ATV 27 PRIERT BB, A RAE A ZENFHEDOHEIREIC R o TIFL WV E
PATVWET, ZO7DIC, 77 RIZE __init__O) LW AFIOKHIR XY v FERT 2N TEXT,
BIZIERD XS LT

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

ZIAM __dnit__ () XYV v FEEFELTWVWBIESE, 77ADA VARV ABERT D, iLEREH
720924 VAR AWK L THENIC __init__ () ZMOCHELE T, o T, ZoFITE. #Fii-ediE

BDA VARV AERD IS L THD N TEET:

x = MyClass()

bbAA. KDKRERFHMMELE-E 272012, __init__ () XAV v RICEROBIK 2 b 7-82 e RN TEF
T FOEBE. ROPIDESIT, 75 ADA VAR Y ZAEFBREIZEINZ5181E __init_ () ITEENE
3, Bz,

>>> 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 A1YRAVRAATZ Ik

CLIAT AVARVAT TV 27 b S M TEZDTLEID? A VARV AT TV =7 MHEG
TEOME—DBER,. BHEOZRTY, AMLREELICE (F—2EEBLUX Yy FO) “EEHD $73,

T—RBMY (data attribute) 1Z. 24U Smalltalk @ 7 £ Y ARV AEE 2 C++ D 7 77— R XV N" [ZH
HLFET, T—XEUEZESTI2LEEIDHD FEA. B—IAREREFRKRIC. 205 DBHEEEINAAZ
NRERTEEHTEET, flZIE. ETHEKLZ MyClass D4 Y ARV R x I LT, RDa— KEHET
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THr., 16 ZEHIF L. x DEINIED HA:

x.counter = 1

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

print(x.counter)

del x.counter

550204 ARV REWIE XV YR (method) TS, XYy FelE, A7V 7 M7 ELTWS”
D Z e TF, (Python Tk, XV vy FEWSHEEIEZZ FRAAL VARV RAEZTDOHDTEDY €A, 47
JxZ MINIHAY v FEFOZENTEE T, HlZIE. VA MATP 22 MiTlE, append, insert, remove,
sort LEE WS XYy RADHD FT, LIFWVWA, UFTERFCHELAEWVWRD, 272D Y RAX Y AAT
P DAYy R EERTAHDOL LTHS ZLITLET, )

AVARVAFATI 27 PTEMNBRAY v FEE 2OV F7RCEDET, ERICED, 77202 TOH
AT bV THIBUDPA VARV AL T 27 bDOEYRAY v REHITIRED £5, o T, BT
MyClass.f 3B DT, x.£ 13XV vy FOBE LTHIMTT, LA L. MyClass.i ZBETIERWOT,
x. i 3EXAV Yy FOSBRELTAMTIEDD £ A, x.£ 13 MyClass.f AL HDTIEH D FVA — BEA
7Vl FTREL. AV YRFTZ I b (method object) T,

9.3.4 XYYy RATIxI

i, XYy RIS v FENLERCFOHIAES:

x.£0)

MyClass O TIX. LD a— FEZXXFF 'hello world' ZETTL &S, LALEDS, BITLIXAY Y
Fa 20 TR ERIFNIROBRVDITTEDD ER A, x.f EXY Y FATI 27 bTHD, EIhIZ
FAELTBOTETHUOH T I e TEET, FIZIERDa—Fid:

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

hello world ZWHDH 2 EFTHIFLEIFIZTL £ 5,

XYy RBFEFHENS & SIEERICEMPIEETHNEDTL 2 52°? £ OBEBER TS IHE—>of
ELTWRIZHr2bo3., LOFITIE x.£0 P5IRRLTHRFHEIATVWET, 5I8IEES5R->%DT
Lxo07? 72U, 5180 ERBEEES B L TS 2. Python 23St 26T 2133 TF — 72k
ZZ DI BHBEBIIXEDLI R L TH

HIBRMBETETVEI b LAEEAR: XYy FIZOWTEIZRI LT, A YAXVYRAF TV =7 b
DR OE 158 LTEENE T, fiTiE. x.£O L WSIUH Lid, MyClass.f(x) ¥ BIEICEMiid D
TY, — M n HDFIEV A+ o7 XY Yy FOMH LI, ZOXY Y FOA VARV AT TS =27 F 2K
YIOGIEDOBNTIEA L1258 R T, XY v RISHET 2B8EMUHT Z 2 2 H T,

HLERAY Y FOEIERHRTERITIUL, —EHELR TALZLEHEL IS 9020 LN ERA, A
AR ADIET— R BT - VARV R 2D HIDER
9.3. V7SZ¥R
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25 ABMEERELTVAEMA T 22 Mo, A VAR VYR TO 22 Ve RO oA 7Y 22 b
(NDEAL Y R) BHRATI 27 b, TROBRAY Y FATY 27 MRSy Z LTHERLEST, AV A7
D7 MBI R N HICHPHEINZ X, A VAR VRFTI 27 P EINEFIBY X M LHH LWL
SV A P ERER LT, TTOBBA 7Y =227 b EHLVEIEY R P THRUHELE T,

9.35 VSREAVAR YV AER

—fRINC, 4 YRRV ABBIZENEFNDA VARV RIZOWTEHEDF—ZD=HDH DT, 75 A
FDIIADTRTDA VAR VAR X o THEINZEERXY v ROEHDHDTT

class Dog:
kind = 'canine' # class variable shared by all instances

def __init__(self, name):

self .name = name # instance variable 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'

BEIEA TV FMIZOWT Tikam L7z & 51c, HEF—ZEV A MREEED X 5% mutable 773 =7 b+
DG T 2 L EARNEMRZFBEE T, HIRE UTFDa— RO tricks VA MIZ 7 AZH e LTlibh
ERETEDHDERA, BERSLoT—DD VA MR TRTD Dog A VARV AW Lo THEZXN B Z
D182 05 TT:

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

def __init__(self, name):

self .name = name

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

>>>

['roll over', 'play dead']
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D77 ADELVKEITTIEA Y AR Y 2AZ- DD ICHHT 2 RETT:

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 WAWALFES

AVARYAL 7 7 ADMATRICBHELHPERAZRATWEIGE. BERRIIA 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

F—XEMEE, XYy FOBRTEZ LA, BEDOA TV 27 02—F ("I 7A4T7 V) bS5
WMTEET, Wz 2L. 7R HMRT LB LTHES 2 BN TEEREA, FEFE Python T,
T — XA IR T 27O OMIZRICH DD FEA — T XDOREMEZTNTHRNICESWTWE T, (¥
1. C SETEDN Python OFETIIHEOFMEE2IKEML., BDEEL T TV 22 bADT 2
L 2EFIETEE T, ZOH#IE C SETELN Python LR THES e N TEE T, )

2547 VAT RBEWETERIBONRNETT - 7747V ME XYy FBHERLTWa 57— X BN
DAEXZHAIZL D, BELICT202b LNEEA, 7747 ¥ ME AHTOHENEHZ A TWIIRD,
Ay FOEMMECHEEZRIZT I BAA VARV ACHEBDOBHEZEMT 228 TES, tWVWH LI
FEEL TSIV — 22 TH, AT ORMIIEROMEZH LT ET,

Ay ROHPS, F—REME (£2EHOXY v Kb 1) BET2-D0EMESNEREEH D £2 A,
A, ZOMEERRAY v RORGEHEZED TWE AL TVWET, HE3X Yy FEHEDTWE 2 EICr—41
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BREBEA YRR YRR R F> EDRFITEZH 5T,

L XYy FORMIOGIHE self P ET, ZOAHINIFIHLZEETLLDD $H A, self L1 5
#HiE. Python TR SRR EREZR D EH A, LIFVA. ZOBTIEbRVE, 2 — FiEftho Python
TRIIRIE S TRRHAILA VDD ERD ET, £/ IFRTZTY (class browser) 70275 LWHT
DEFTZHTICLTEIA TV IS LULE A,

I3 ABUTHAEBMA T 27 MidnwiThd, ZOIZI5ADA VARV ADEDDXY v FEERLTWE
T, BEMEREIZ. TFRAMLETIZISREZBOFICAS>TVAKREIZHDERA, A TS V275 2D
O —HNREROFIRATEZDS OK T, FIZIEUROa—FOXIICLET:

# Function defined outside the class
def fi1(self, x, y):

return min(x, x+y)

class C:
f = f1

def g(self):
return 'hello world'

h=g

INT, f.g. BIUOhiE, IRTCOEMTHIEBA 7Y =7+ 22 LTVET, itoT. Tho R
TE CDA VARV ADAY v R DET —hid g b 2<HEMTT, ThEERLTDH, KiKITHIZT
075 LDmEICRILEZ DO TETI RO THERELTIEI N,

XV v KX, self 5D XYy R 2T, iOX Y v FELHT IR TEE T

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)

XV RiE, @HEOBBEHELI2CLTI/u— Il kAHIZZRLET, 25X Yy NIZET 27—
2aA—=FF, TOEREZZFLEI 2L TT, (Z7RF7u—ruthra—-7Fe LTHWLNSZEHD
FHA, ) AV Y FTZR— LR T =X 25 RBOEHIZIZLAZDH D FRAN, ZJa—rLigxa—T%
EOREZFMIZ A DD ET, —D2FIT2L. XV Y FARLSL, 7B — LR A3 — 71T import T4 72B%
REV 2P, ZOEY 2 - NWHTERINLEBSL I FRALMES B TEET, @FE. XV FOA-
TW37 7 AKE 78— LR A —-THNTERINTVE T, ROHITIE, XYy RHPREDTDY 7 A %S
WM 2HAL LTIEYRDBDERTAEL x5,

%z DEIZA TS =22 b RDOT, V93X (B dFVET) 2o TVWET, Z4UF object.__class__ I
REXATVET,
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9.5

EOETHRL, MROMRZ Y R—FLARWVWEERAERT ” 7 7R EPNICELERA, IREZ TR
(derived class) Z/EFRT 2MUIRD X H5122D 3

class DerivedClassName (BaseClassName) :
<statement-1>

<statement-N>

FES F X (base class) D% BaseClassName &, kEZ 7 RAERDA > TWVWBERIA—FTERIN TR
TR D FEA, BEZ 7 2H00HD D ITEEORZANSG I TEET, JHUIRDHID K512, HE
I IADPHEY 2=V TERINTWVWS & ZIERRZeBHY ET:

class DerivedClassName (modname .BaseClassName) :

RAEZ 7 ZAEROFITE, REZ 7 ADBELRILEIKEDLNE T, 7RI TV 27 M DHEINS
e, BIKZ 5 A RENT T, il EEY 5%, BUESRERIRT 27-01ffbh s, BRXh
BN 5 AR LR o T GE, BIKZ 7 ATREIEAZ T, ZOMANZ. REZ 5 2 Mo 5
MPDZZAPBIRELTDDTH-> 156, HRINCER ST E T,

IREZ FADA v A2y AT, Kl Z 2 i3fid H D £2 A, DerivedClassName () &7 7 A DH7272
A VARV AERERLET, XYy ROBRIIRD LS LTHRRINE T, II0T 27 7 A BIEIMRER
INFET, BMRIZ, BDEIGL, REZ 5 HEE R Tiibh, REDERL LT S20BBE 7Y =2
FRB 7L EINHE XYy FBRITENRD DL RD F3,

RES T RAIRIET T ADXY v R EEE (override) $2Z DB TEET, AV y NERLATY =2 b
DDA Y v FRBECHTEICM SRR RMERZ L EH A, 20D, HEEEIFTADRXY v FH, FAL
HIKZ FATERINTVWEH 520X Yy FRUHLZ2{T>TWwWa 55, REZ 7 AT LEHE I
LRDRXY y FHRMIHEINE Z 2R3 0d LIMLERA, (C++ B T < Python Tld, TRTDAR
Vv FIFHEEL virtual T, )

REZ SATEBEELTVE XY v FTIE, HEZ FRDRADRY v FEBEIRZ 32D T3, HRL:
VOIS LNERA, HEIZFADRAY v FREHEFCHSTHEZGIENDHD £3, HIZ BaseClassName.
methodname (self, arguments) ZFFUNMH T/ TY, ZOMHRE. BECL-TIEI 747 Y PTHRIZ
NHET, (ZOMUHLADEIET 201, BEY 722370 — LA 32— 7D BaseClassName &\ 5%
HT7 7R ATEZ L 2T, )

Python 1ZIdMARICEERT 2 2 DOMAAABEELH D 3

o isinstance() S5 2 4 VR XV ADE PN S FF, isinstance(obj, int) & obj.
__class__ % int % int OIRET 7 ADIHFEITR D True 12D F3,

e issubclass() #H5 & 7 7 X DOBABEBRBPARSNF T, bool & int OV TV 7 XKD
T issubclass(bool, int) (& True T3, LA L., float & int OV 77 5 X TER VDT
issubclass(float, int) (X False TJ,
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9.5.1 ZEHkK

Python Ti&, ZH#K (multiple inheritance) DER S I R—F L TVWE T, BROEKS S X2bD7 7
REFIIRD X512 D £

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

<statement-N>

BEAEDY Y INBZEMWKICBWT, B2 7 A ofiRSh s BEOREKRIZ, RSBELT, EroHIC,
ZLTHADREEDOHRTHEUL 7 7 AN TL 2 GRIE: X4 782 FIK IR ES) HEIC 2 EHER
BELRWV, EEZXBIEHTEET, 2D T, DerivedClassName 125 2 BMUEMNIFEE LR WEE, £7 Basel
POMBIN, ZLT (HFEWIZ) Basel OEEZ 7 A0 LMBRIN, ZhTH RO SR - 12HEE
Base2 »HMEREINDG, LWoEHITRD 3,

EBIZIE, 20L& Db 5D LRIEMTT, iR super O OMFEFH L DZDIZX Y v R OFRIEFIZE)
MICEBEXNREST, 207 7 —F I 3MOZLERADH 2 S5 T call-next-method ¥ LTHISGNTED, B
—HEE L DIRNEFED super MU L & D AT,

ZEMPROLTOHEI 1 o2 EOX AL YEY FEK (DD 1 2OMHEZ 7 AT LED TD
27 R HEET HREMOBIERD 5 IRE) 23D 2 DT, FHIEFNIBLETT, HIZE £ToHERDs
7 A% object ZHAL TNBEDT, YOZLEMATD object "EET 27D DEIFEMEFEL £F, HIE
27 APERIE T 7 2 ZASNIENE ST 57012, BT L) XA TRRIEFZESILL, %27 7 AT
ESNTWEHEY 7R S LOEPSANDIEFIZFHE 3, BHLr 7 22 —ERIMFIH L, 2o—FkkiC
%% (0D OMHES IRDIEFICHELGZTICY T 77 2ETES) LSICLET, FeHd L. TNHD
REOBLTCTEEECINREOD 2 ZHEMWK L7 FRAERKEITTHIENTELDTY, S HICHHMZHD
7213 AUX, https://www.python.org/download /releases/2.3/mro/ &R T 7Z& W,

9.6 7S5A~R—+EH

AT bOFDLE LT 7 EAMEKRRY ” FITAR=D 4 Y RE Y AERIE. Python 12EH D 8
Ao LI L, 1ZEAED Python 2— KB TWREFENDHD £F, 7V X—Ra7 ThE 2% (Fl2E
_span) &, (BABTHIhRY v RTHNTFT—X X ANTHN) JE public 2 API ¥ LTHRVET, Zhbid,
THERBRLEBINZ 0D LARVWEEDHME L TRONEINETT,

IIADT T AR=F X NIZOWTHHY)IRL— R 7 — 2 (FHCYH 77 5 A TER I NI=H400 & OEZE % 8L
258) 3 5 DT, HEi~ > 7V ¥ 7 (name mangling) £ WHENS . BRE X NzHR— MEMLDH D 5,
__spam (FEEEIC EL O TR REIC—HEL RO THRXF) £ W5 ERO#H 1%, _classname__spam
AN TFRAMEBREIND ESITHRD FEL, T T classname (&, RED T T 250 58HD N FEE I
T oRAMNCRD £T, 2D X5 REES (mangle) 1. AT O SENRAEB I b & TITbOIED
T, 77 ZAEENCHN#IFETIIN U TETEINE T,

i~ 7V % BT T ABHNED XY v FIFCHLZEEFIIXY v P A —nN—=5 4 325 DIH
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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 LTHEBALEEET, £
DM IE, Mapping 7 7 A TIE % D% F% _Mapping__update IZ. MappingSubclass 7 7 A Tl
_MappingSubclass__update IZZNZNEZHZ 205 T,

HEESLDORANZTICARBOHEREH 7DD BDE L NS Z L IFERLTL W, BELNRGET., 77
AR—PEENTVWBRERICT 78 A L DEET 2 Z L3RR L LTHBER DT, Ty HD & 5 Rk
RN TIE, ZOERIERTTSHD 5,

exec() ® eval() NEEXh/a—-FTiE, MELITDOZ FREGZRBED T SR ARERVWILIZERL
TLEE WV, ZOfEkRIE global XOFR LM TED., ZORED EFAKIC. N bary it rank
a— FIZHREhTVE S, FEUHIKID getattr() ¥ setattr() & delattr() IXHMHAINET, Fi.
__dict__ ZEHEZBRI L 2hEHINET,

9.7 b DIFLIEL

Pascal ® ” L a—F (record)” . C FiED 7 #EK (struct)” DL S5 7%, HAHIOZDT—XEEe—F¢L
DIZT 272D L ERRZEBDHD ET, OV TRAEREMI LS KL TEET

class Employee:

pass

john = Employee() # Create an empty employee record

# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000
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HLREDMR T — X MEERT % Python 2— FOWHIZ, ZOF—ZMUDXAY v F2LIal—yard
5277 A%RODICETIENTEET, BIZIE. 774VF 7727 b2oMS2DT—X 2T 5%
Db 556, read() ¥ readline() ZFiD7 7 AZERL T, 77 A VTIRERLAXFIINY 77 b T —X&
ZHIFTHEOICLTEE, G LTETZENTEEXT,

AVRARVARXY v FATV 27 PCBBEBUEDRDDE T, m.__self  E XYy Fn() DELTVWEA V2R

RUAF T2 FTyom.__func__ EAYV Yy RITHIET 2884727 FTF,

9.8 7L —% (iterator)

EDTEEXT:

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='")

IOV EREADT 7 AFEZHETHBETHNZ VDD TY, 4 7L —XDIEHIZ Python ~NEAL AT
EH, Hi—BEHEETVET, BT for Iy 7+ 47V =27 MW LT iter() BEEEATHE
o, B, 2T FOFDERICLIDTO7 72T S __next__ () XAV vy FRERINTVWEAFL—
RATIO2 7 bV ERLET, A EERPEVIGEIEX, __next__() XYV v FiX Stoplteration filf} %%
HL., ZO@RA%EZT for =13 T LE T, #HARAAD next() BIEEM# T __next__ () XY v %
EEERZ S TEET; ZORNIBEBDBE S D22 RLTVET

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

<iterator object at 0x00A1DB50>

>>> next(it)

gt

>>> next(it)

b

>>> next(it)

et

>>> next(it)

Traceback (most recent call last):

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

next (it)

StopIteration

A7 =70 balOEIHZAHAZBHELTHIUL, BEDZ 7224 7L —R e L TOREWE BN

E

N
N W,

FO N2 4
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To VAN __next__() XY v FEERLTWVWRHE, __iter__() XV v FIZHIZ self BT Zr 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 StopIteration
self.index = self.index - 1

return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter(rev)

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

print (char)

n " o B

9.9 =L —% (generator)

VIRL—F F AT LV—REERT 2 DOMRTHENBY —NLTT, Y2xL—RLEFEOHEBD XS
WEIPNETH, MAOLDT—XEIRT L X2 yield XEHFVWET, 2O 232 L =KX LT next()
PEFHENZ 720, P2 U —KIEDENCH L2 HBLES (Yo x b —&E, 2 TO7—4XfE
ERBICEDXDPFTS NP 2R L TVET), UToflz AU, ¥ =L -2 THHBICIERT
XpZebhrh¥ET:

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

yield datal[index]

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

print (char)

| O H kb o
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VAL —RTTERZZLIE. BIOHI TN L7 SR EBFo/A T L —RTHERTEET, V521 —X&
DEBPA T MZRZDIE _ _diter. O AV v F¥ _next () XYy FAHIFTEREINEILSTT,

TR —&RDYH S —DODEELERIZ. MOHL Zicu—d A Z e ETIRENHBIFNICMRIEI NS LWV
ST TT, ZHTXD, self.index X self.data E\WolzAf VARV AER BHiolz7 70 —F kb d
BB ZEL e TEZ LI ET,

XYy REHBER LD F0r 5 AoFETREZ BEIRFT 513012, ¥ =2 L —XERTRICHBINIC
StopIteration ZXH L £7F, INHDEEZHAGDE S L. BEOMBZE L OLRILI T, f{HEIZ
ATV—REERTEFT,

9.10 oz xL—4%

By 22— 6 e LTHRICa—T 4 27 T&E T, 20RF Y X M NARGISBU R % v
FI, AFEMTIER S IFEMTHVES, Y321 =&, EROF T 2 2L —R 2T IfENTZ0
EOBRNDOTDICHEINTVET, Y23 L —RRETBERI 2 XV —XDERID 227 N TTH,
b ko LRADNPIRNE ZADBH D ET, MUHNEZRT VA MAURLIDEAETVIRELVLWI EHZWN
CWOREDBHD FT,

il

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

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

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

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

>>> unique_words = set(word for line in page for word in line.split())
>>> valedictorian = max((student.gpa, student.name) for student in graduates)
>>> data = 'golf'

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

filE
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10.1 OSADI>HTxT—2R

0s BV a—NE, ARV —T 4 VI RATLAENGET B-0DZ L OB ERML TVWET:

>>> import os

>>> os.getcwd() # Return the current working directory
'C:\\Python38'
>>> os.chdir('/server/accesslogs') # Change current working directory

>>> os.system('mkdir today') # Run the command mkdir in the system shell
0

from os import * Tl <. import os JERZMS X5ICLTL &V, 2535 2T, BEBKREL
72 2 HAA BB open() 2% os.open() Tk Nz D& ITFoNE T,

FHAAABE dir O BE UK help() 1F. os DX I BRKHBREY 2 — L TIEEL T 5 & ZIT, MEEINRIEE
LohiFiziab £

>>> import os

>>> dir(os)

<returns a list of all module functions>

>>> help(os)

<returns an extensive manual page created from the module's docstrings>

T7ANRT 4 L2 P OHEWNREREED-DIZ, XDEEICHEZ 2E5KED A >R T7 2 — 27 shutil
EY 2 TR TVET:

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db')
'archive.db'

>>> shutil.move('/build/executables', 'installdir')

'installdir'
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10.2 Z71ILDT1IL kHh— KR

glob EYa— TR TALZ MIDUALFA—FRBEPSLT7 74 VDY R M RERT 27D OBEEE R
HLTVET:

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

10.3 OV K51 V5|8

—WRL—=T 4 VT4 RZ VT PTIE X av Y RIA VEIBERIRERDHDE T, avY FI4
VEIEIE sys BV 2D argy BEWR VA P LTRESATVE T, HlRIE U FOHIE python
demo.py one two three ¥ I~<Y NI 4 ¥ L TEHLERIGESNZHDTT:

>>> import sys
>>> print(sys.argv)

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

argparse EY a2 —/Ud, a~v Y P74 V5IBENHET 27D DEICHERE W ALMHAZIREL 3, XD
ZV7MELOUEDT 7 A VBZ ML, 7Y 2 Y TITBRERRL 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)

2= FZ 4 T python top.py --lines=5 alpha.txt beta.txt #FE{T3 2. LORZ VU F M

> L

args.lines %* 5. args.filenames % ['alpha.txt', 'beta.txt'] IKHEL XTI,

104 T5—HADVAEAL I beTO75LDIKRTY

sys B 2 =, stdin, stdout, stderr ZRTBHEDFEL FT, stderr &, BEPZI—RAvt—V%
HIJILU T, stdout XV XA L7 MENTIGETHHD D LT 5 7DIFEFTT:

>>> 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 TIE D2 o L HEENLITETT,
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10.5 XFHNDONR—2IyF2T

re EYa—Tid, XD EELRXFIINHD /D DIERKRB 2R L TV, IERRBUIEM L —BR
REIEITN L TR TREL S N IRR 2 1Rt 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'

BNROERERZ I DREIZ S, GART TNy T LR TWIFINAY v FOTHRBEDTT:

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

'tea for two'

10.6 #ZF

math € 2 —UiE, FE/NIRERED7Z9H0 C

bl

AT VERBICTY 7 AT 2 FREREBEL TVET:

>>> import math

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

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

random EY 2 —Lid, BELEICESOWEERFIRO-HOY —LEEREH‘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 OEBERZHEHRE G, hRE, 28 Z23tRL £

>>> 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 DEY 2 —LZ2REAEL TV ET,

10.7 1 22—y bADT IR

AR =3 M7 7EALZDA Y EZ =2y b TR FaVZUB LD T 272DDZLDET 2 —L2H D
¥9, ROHEMMAR 2 D0DEY 2 — U, URL 2267 =& 2§53 5729D urllib.request &, X —/L% ik
5790 smtplib TF:

>>> from urllib.request import urlopen
>>> with urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl') as response:
for line in response:
line = line.decode('utf-8') # Decoding the binary data to text.
if 'EST' in line or 'EDT' in line: # look for Eastern Time

print(line)
<BR>Nov. 25, 09:43:32 PM EST

>>> 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 DHO®HIE localhost TR — A4 —N—BENTVWBBREHH 2 Z L IHEELTLEE W, )

10.8 Bt K|

datetime EY 2 — Lid. AR EZRET 27007 5 2%, Bl )5k 82 7EOm TR LT
WET, HERRZNCR T 2 BB R—r I Tnwd—F, RETEHNID 7 +—< v bBRED DD
R T — R A AAHBICEAZBEVTOVET, ZOEV2—ATRE, XA LY —VIHIGLEF 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

(RDOR=J12Fi <)
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>>> age.days
14368

10.9 57— X EHE

—M T =27 —h 4 T ERERIE. UTDOESREY 2 — W & - TEEMNIIYR— 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 /X7 +—< > ADEHA

Python Z—H#0OHZ1X, FCHMER R o727 o —F THREOWZBEOMEMIL AT + —< ¥ 22 DOWTHD
2V WS FEOERZ R > TR AR WE T, Python 1&, Z 5 W o 725N EIEEICE 2 2 51l — L 2 424
LTWVWET,

BZIE. BIED AN ZIREICN LT, BT 7 —FORDDIZX TILD Ny 77 >y Z 2 HisT
AlVWER I LNERA, timeit TV a— LB I N7+ =<V ADBIFADD 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 VWK EZRMEL TWE DI L, profile % pstats TV 2 — /L TlXEHKEHLRa—-Fr7
0y ZIZBWTHEE R ZHET 27200V — V2L TV,
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10.11 REEE

BVWREDY 7 Y 27 BT EEOO—0D 7 Fu—FiF, BB L THEELRIBICTF X M REX,
BIROBBETHEICT A I 2ELELZ LW HDTT,

doctest EY 2 — L TlE, BV a— L EBBMRL T 025 40D docstring ICHBDIAE -7 Z b OFHEI & 1T
570D — LR L THEST, 7 A MOED FITHMT, IARNRERH LHlE 2 D#iR% docstring 12
Ay F&ER=ZAMT BT TT, ZOFEZF. 2—FIHRBIZE5Z 2 WS EKT ¥ 2 X bOFREZHE
TR, FFa XY MZEIMNLTVWEa—RFRPELWERHRTES L5 1T D 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 — U doctest EY 2 — LFERIICHEZ 2D TIEDH Y FEAN, X OMENLZ 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 —[EHR

Python 12i& 7 Ny 7 U —[FIfl (batteries included)” H¥A3H D 5, ZOEHFII. v, ZE L&
HBEZ RO Python O KAy 7 —JBRCHIE RN TV E T, HlZIE:

o xmlrpc.client B XU xmlrpc.server £ 2 —Lid, @fEFHi ZMFEOH L (remote procedure call)
ZEARLEZEDRWMERICZZTLEVWE S, EY 2 — AL I3EL, XML 2% 5 720 OB
BHERIIDED D T Ao

e email Xy 7 —JiF,. MIME RZDfhd RFC 2822 IZHOLK X v b —IXERGOBFA—ILA Y

- L5 - > = S 5=z z W —3 K= ~ N (= -
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poplib Lo T, email Xy 7 —JIld (MIXEFEZ L) BHRA v -V BEOHESLTa -V %
Tofkeh. A VX =%y MEEDIZYa— Ay X 70 aVDEER{To7D T 57DDERR
V—ty b REATVE T,

o json Ny Fr—YRB OB T - XD =22 B ANZ MIHFR—=FLTVET, csv E
V2= NVET = ER=ZAPKFHET RN K- P ENTWS CSV 7 7 A VEEEHAEEZT 20
ZHYR—PLTVWET, xml.etree.ElementTree. xml.dom 7% 5 KIZ xml.sax Sy 7 —ld XML
DU EIR—PLTVWET, BETRL, INSDEY 2— ML > T Python 7 7V r—>yare
fhd > — L ORT L THHHICT — X 22T Z e Atk E T,

e sqlite3 €Y 2 —JUX SQLite 7—XRX—=ZF7 A4 77V DT v XTT, £ TIFEHED SQL > > & v r
R %2 FICTHEFT R R 2 KB R 77— X R— 2 22 I L £ 9,

o [ELIZBE T 2 HEHEIEZ. gettext, locale, codecs Xy T —I Vo LET 2 — I HTHR—- PN
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%

ELEVEN

BESATZVIZYT— - FD 2

V7D 2ETIE, TuTxviarlTuloIv I BRI o0 v BEREY AL EBIN-LET,
CITRIFZ2EY 2N, NERRAZ VT OB TIRIZLAEHEVER A,

11.1 HADT7#—< v k

reprlib E¥ a2 —lid, KERavy7F+e, AR M LA VYT HFE2EBLTERRTEZ A=Y aro
repr() ZMHL TV T

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

pprint Y 2 —lid, HARAARDPL - ERULZ O DT ERT 57200 Nl FE % ie it
LTWET, RRERPIEBITICO 28581, "pretty printer” 2 FEIN 2 b DHBWITRA > 7 > b 2B
LT, 7F—2MEn K DI 2 KO ICHIF L £T:

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

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

textwrap EY 2 —ld, BETHRINLXELZ, IBELLRAZ Y —VIBIZKFo7DINE S L5 ICHFHEL
S

>>> 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%iEL)
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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—-2127 27 LA L £F, locale D
format () BIEKD grouping B2 21X, BUEZ EYIRMHXY D XFIT & D Zv— A nizE LT
EREIC

>>> 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 XF5F7>TL—b

string €Y 2 —/LE, FRT, =¥ F2—FHHHICHRE T Z 2l 2 2 7z Template 27 7 AH
A2 TVWET, OV FRAEMS 8, 2—FnB7 TV r—>aryEBIETZI R LT TV r—2aryoi
NEDAXRA X TEZLDITRDET,

7Y 7L — FTRE $ AR Python A ¥4 (BT 7 X —2a7) 526742 TV —ARNVEH2fE
WET, TL—RAFRAEDEAD % {} THIIE TL—AFLEDHRICAR-ZAEHRET, EHCCEERT
LZENTEET, $$0kS5F %k, $ BARZZRF—FTEET:

>>> 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, 7L —RKRV KXY T 2EHIEFEERF — 7 — FEIBUTR WA KeyError
PEHLET, A=A~ —IHKBED XS5BT TV 5= a VDA, 2—FPANTE T —REATELRZ
EMBBEDT, RELIZT—EBRDBEE TV —RARNEE2ZDEFIZLTHIIT % safe_substitute() X
Yy &S HHIETI»S LA

>>> t = Template('Return the $item to $owner.')
>>> d = dict(item='unladen swallow')
>>> t.substitute(d)

Traceback (most recent call last):

(KDR=I1ZHi)
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KeyError: 'owner'
>>> t.safe_substitute(d)

'Return the unladen swallow to $owner.'

RYIDXFIET 7 40 ME $ TITD, Template DY 77 FARIET I AEET LI LN TEET, filx
FOERT SR TAIRAEE T2 2—T 4 VT 4 2Fo Tk LT, BEDOHMNRHEGD Y — 5
YAEF. 77 ANMERE Vo e TV —RBARE AR FEBEMS I LS, RO LI D T

>>> import time, os.path
>>> photofiles = ['img_1074.jpg', 'img_1076.jpg', 'img_1077.jpg']
>>> class BatchRename(Template) :
delimiter = 'J'
>>> fmt = input('Enter rename style (/d-date 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

TUTL—1rDBS—ODOHERIE. BRHLIZEN 7 r—~y Fhrb0TursanYy Z7O5MTT, ZHZ
D, XML 774V, 7L—7F X bDLAR—H, HTML @ web L R—MHDT > 7L — b2, [H
C/urosnyy 2hofBEld ALl e N TEET,

11.3 N1 FUTF—2L 01— FOIEE

struct Y 2 — L Tld, BAREZIDOANAL F Y La— RERXEHEET S pack() % unpack() &\ o 7%
PRELTOVE T, UFOHITIX, zipfile BV 2 — L2 b TIC, ZIP 7 7 A LD~ v XIEREKET 2 /7
EERLTVWET, "H" & "I" WSy ZFFSIE. ZRZEN 21 P ANA FPOFFESHL BHE2ERL T
WET, "<" X, 2Dy B standard A4 X THDH, NAL FA—KX =Y MV T 4TV THBZ
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
fields = struct.unpack('<IIIHH', data[start:start+16])

RDOR=I ki)
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crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

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

extra = data[start:start+extra_sizel

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

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

11.4 RIFRALYTa 27

ALy R (threading) 1%, EFERREFRRICRWVEROXR 2 258 $27 7=y 7 TF, ALy K
X, 2=V DOANEZIIFIToD, BRTHOXRAZEENT IO T TV r—>a B eEzEaH 3,
FL X5 RERGIE LT, /0 2D L v FOFELUIE LW L TEHEIEZ WS 50085 D £7,

FOa—FRTlE @KEDEY 2—)L threading TAXAA > DT 07T Lk LB SBEHRTHDO X R
PEUNESEOLND X5 T2HEERLTVETD:

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 77V r—2a vl ETRLBBLVEER, 77— Y -2 HHT 2210 v FHOH
# (coordination) T3, ZOMEZMEHRT 5728, threading €Y 2 — L TIER v 7R A4 XY b, IREZH,
YT A LWV oA DFRAWITY I 7 4 TEEHLTVE T,

O LY —WIENR—7. b rok LGt FORMTHBEARERMELZS ISR TI2HDET, L
Jeo T, XA ZBHATETIE queue EY 2 — 2o THOBEHDAL v FRLDY I ZA M2 —DDA
Ly RIZEDIAB, —DDV Y —AANDT7 7L AR TEL2I—2DA Ly RICEFIEZIZIDPRVTL x
95, ALy FIEDBEERHEEIC Queue A 7V =7 M 2flid b, RKEVEZICRD, AlHmELEE D, EEME

110 FINEFEESATSFVIZYT— - ZD 2




Python Tutorial, 'J1)—2X 3.8.20

DHELET,

11.5 OJ 28R

logging €Y 2 — LT, BEZ DR ZRALFREDD 2 0 Vilikd A7 22 L TVET, &
HHEZENATIE, B Ay —=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')

CHREUTOHNZAERL 5

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

774 P T, info() & debug() T X2 HhEIH S, HNIMEEL S — ISR EI N F T, EIRATRE
BIEERICIE. email. T—&X T4, V7 v b, HITP Y —ANANDREEREDBZD D ET, HZC 7408 %
{ERL 3 % ¥ . DEBUG, INFO, WARNING, ERROR. CRITICAL ¥ W\Wo72X vt —YDF 54 F VT 4I12&> TR
RBHEEHREIERT 2N TEET,

0 JEER S 27 2% Python S5 BEHERETZ I TEFIL, 77V Fr—2a vy 2EBLRLTHAHIAR
RARXTEL XS, Z—YPREARERRE7 7 A VK-> THRET LI HTEET,

11.6 5558

Python ZHEHNICXEV ZEHLET (ZLALDA TV =27 VEIBRAY V FPAXTEREL, AX—20
Lo2ay THERZREBRELET), A 7527 MIWNT2REBOSBRIBABRoTLIELL T XEY
BREREhE T,

ZDEIRT7 TR —FIRIELALEDT IV r—2a Y TOELEMELETH, FIEZA TV =7 b2 Y 2HH]
DBFTTHHL TV EHZTEIL TBELWEEDHD X3, LM H, A7V 27 2 BT 57210 T
FIY 27 MIHTAEANBRSEEELZ LI TLEVWE TS, veakref YV 2 — LT, A7V =7
FMDSIEIESL TIBMT 27DV —LEREBELTWE T, FSHBAI 7Y =7 bR EICR 2 2, 555K
(weakref) 7— 706 HEANCPRE SN, a— Ny ZEBD Y S E T, 5952 5 IS H
Flzix, EFRa X POREVA T DX Yy > adbHh) £

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

def __repr__(self):

RDOR=I ki)
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return str(self.value)

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

>>> d = weakref.WeakValueDictionary()

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

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

>>> del a # remove the one reference

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

0

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python38/1lib/weakref.py", line 46, in __getitem__
o = self.datalkey]l ()

KeyError: 'primary'

11.7 Y X MEEDT-H DY =)L

2L OF —XEEEIE. HARAAY R MVIRFSFETHEEDET, 2TV, KFIAEHEARAAY 2 b 2i3E
INRTH—VALED ML —FAT72FOE S REENDREIIRIEDBDD FT,

A

array (FC¥) €2 2 —Tld, array() A7 =7 F2EHLTOE T, EINIY X MRITHE 325 [F
CIERD T =R ZIBMRETE, KD ary Xy MREFESNE T, UTofITE, @ 1 BZRHZD 16 A
kZHE Y § % Python BEAD Y X FD ADIZ, 2 34 FORFEHELD 2 L (&4 Fa—F "H") DL
Bl o TWET:

>>> from array import array

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

26932

>>> a[1:3]

array('H', [10, 700]1)

collections EY 2 —/L Tl deque() A7 ¥ =7 PR LTVE T, VA MIZBTVE I, 7—X
DB & Felih & DD HUAE L. 2O—ATHIICH 2HEDOSIRITES R D ET, 25 LA TI7 b
EF 2 — ARG DIREIRROEEIZAN TV ET:

>>> from collections import deque

>>> d = deque(["taskl", "task2", "task3"])
>>> d.append("task4")

>>> print("Handling", d.popleft())
Handling taskl

unsearched = deque([starting_nodel)

def breadth_first_search(unsearched):

RDOR=I ki)
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node = unsearched.popleft()
for m in gen_moves(node):
if is_goal(m):
return m

unsearched. append (m)

UZFDORODDEEDNICH, BES L TS5 VIEY — MNEADY AN REETZ27-00BBEIHEZT-
bisect DX S5V — L HIMML TVWET:

>>> 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 Y 2 — /M, HEDV R T —T2HET -0 ERLELTVEST, -7 Tk ®&HEL
iz d oy MR ORIIERDMNBIEEEINE T, b—1F BRIV A2V -3 52k, o
B2 OBERIEDIEL 7 7R T2 77V r— a v 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 E=Z&NHEE
decimal E¥ 2 —/L T, 10 EFE/NIOEMEE Z PR — 3% Decimal 7— X BERFMHE L T0E 3, #
BIABD 2 uﬁbdé&@% ETHBH float ITHNT. T2 I 2AME D DIEMZDEZ. UTFOHATT
o« MBT 7V r—a vz OMDIERE 10 ERELHRERT TV r—2a v,
o FEEE Dl
o TEME 7B BB iz D < fEHR o filfE,
o BT OBIPBEN 2 2355
o I—FHFIHEOMRLFUHAMREI/RT X577V r—va .,

FIZE, 70 £+ OEFHERCH2 2 5% OBRZRHEL LS e 32, 10 EOEB/NMUREL 2 EorrE))
BOAETIESHRICR > TLEVWE T, sIEMREZMELAL TR PRILICLES o, UTD LS
WEWDIEo E BN E T

>>> from decimal import *
>>> round(Decimal('0.70') * Decimal('1.05'), 2)
Decimal('0.74")

RDOR=I ki)
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(FiDR— 25 D %)

>>> round(.70 * 1.05, 2)
0.73

L ofFIT. Decimal #ffio /=3B Tk, KENOXLORREEINTED . BT 2 HO#RED S BEIN
WCEMNE T A Tl LTWE 3, Decimal I EFEHHEE BUAETEIEZITWVL. 2 EREI/INED 10 #/)
BN ZEHEICRIATER VI I SoTRXAMERLEM L TVE T,

Decimal 7 7 RAIEIHLEZRBITE 2720, 2 EFE/NRETIE IRBE D ISHHETE RV X 5 RRRD
AITAEPEMET A PBEBHTEET:

>>> Decimal('1.00') % 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 EY 2 — L% {Hi5 &, LELRIZTORBETCEMEEZITZET:

>>> getcontext() .prec = 36
>>> Decimal(1) / Decimal(7)
Decimal('0.142857142857142857142857142857142857 ")

114 B 118 @ESATSUSSYT— - ZD 2




£
TWELVE
RERBEE Ny T—2

12.1 XL ®IC

Python 7 7V 7 —> a YiZ XK BEES A TV D Ay =IO 22— EFALEST, 77V
T—=aVPHEINTEEERELY L TWED, BEON—Ia D[ VR —T7 24 AIHEIFLTNWS 72D
2. ATV EDON—Ya v EREL TR dHD E9,

ZFDlDH, 12ODA YA b —LENI Python BETDT IV 7 — a YOERICHIET 5 Z L IZARAJEET
T, DLT7 TV —2ay ARBHEZEI2a—DA—TYar 1.0 ZERLTWC, Hlo7 Vs —2 a2~ B
BRICEY 2—DNN=Tay 2.0 ZERLTVWEHE, 2 00ZRIIHERLTVT, 1.0 2.0 DELR
DN=Ta VA VA=V LTORIDT SV r—a VHBHEEE A,

COMEOMREIT RIBIRE 22 Z T3, (RERTE L 1E. FEDNN—Y 3 » D Python &EOHDIENM
Ry r—I%E&ATY Python 4 YA+ — L Z2HRT 274127 FUTY,

M7 FVr—2a B ERFARORBEREZH S Z e B TEE T, LDBNTDH - F-ERDE EZ RS 2
BE, 770 5= ary ADPEEORBEREERH > TEFIRIATIVDON=Ya > 1.0 L YA =L,
77V = a2y BOARORORBBRIRICIA 77V D=2 20 B4 VA= LT EIENTEET,
FLTT7 IV —2ayBRIAT5VDN—Yar% 3.0 CEHTAIL2ERTZGEES. 77V r—
dary ARHELIEEA.

12.2 {RABIRIZDIERL

RAEBRDIER  EHEITS2DDEY 2 — LD venv T, venv (HBEHEAAHERD o L FHT L WLN—
Yary® Python 24 Y2+ =L LET, BEDODAN—Y 3 D Python 34 ¥ A h— L INTWBEHE,
python3 D XS WKHA L 72w N—=Y a Y Z2IEE L TEITT S Z LT Python N—3 a V2B TEE T,

B 2 E 2 1CiE, ERFZELS T4 L2 PV ZRDT, ZOT 4 L7 Y DARRZIEEL T, venv %
A7V TP LTHEITLET:

python3 -m venv tutorial-env

ZHUZ tutorial-env 7 4 L2 M UDRITIUIMERK LT, ZDOHIC Python £ &2 7Y &, EHES 4751
ZOMBEETZ2 7 7 AV EELY T T4 L7 PUEED £5,
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RIEEIRD— RN T 4 L7 2 VDA .venv TF . ZDHAENE, BHIZS 2V TRENTWE =D, T4
L2 NURTHFEETIHEBEHHT 2L TH, HEICE D FEA, £ —HOY— L THR—F X
NTW3 env BELHER 7 7 ANMCEBR 275y adfiIELE 9,

FREERE R o6, ZR2GLT 2 0ENHD £3,

Windows D&

tutorial-env\Scripts\activate.bat

Unix % Mac OS D5&E:

source tutorial-env/bin/activate

(ZDRZZ Y 7 ik bash shell TEPNTWVWE T, csh X fish ZAHL TV 2HE, RO ICHHTE 2
activate.csh ¥ activate.fish RZ V7 HDET, )

REEREFEZENET 28, >0 ay 7 MCHATOREBERENR RSN S X 51274 D, python ZHE(T
35 ZOREERED Python 2735 X512 h £79:

$ 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, <https://pypi.org>. You can browse the Python Package

Index by going to it in your web browser.

pip & Vinstall” | "uninstall” | "freeze” 7R ¥, WL DD HY Tav Y FEE-sTWVWET, (pip DTERK R
¥ 2 X ¥ M3 installing-index 4 FEZZRL T XV, )

Ny F—IHBEELTED Ny F =Y DRHIREA VA P—LT 5 eNTEXT:

(tutorial-env) $ 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—V a VBEEEMITIIL T, BEDODN—Ya DR r—V% 4L VA=)
THIEHTEET:

(tutorial-env) $ 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 FEHUFETLZGEA, pip BERINZLA=Ia VA4 YA P —LBALLRR LTS LEE
Ao HIDN= a D ESEZEETIUIZD N a v A YA =L LEF L. pip install --upgrade %
FAT TR Z Dy =V B RFICER L E 3

(tutorial-env) $ 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 <Y FIZHIRT 2%y =% % 1 DLLHEEL £ 9,

pip show [JBEESI Ny F —JDOERERRLET

(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 EIMRAEERICA 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 DRI 27+ —~ v PTHERLET,
—H A EE Y LT, ZDY R % requirements.txt ¥\WI 7 7 A MIBRIFEL 5
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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 AIKIAIV LT, 7V 5= aryOo—He LTHATSZ
ERTEET, TV 1IN ER Yy —I% install -t TA VA=V TEET

(tutorial-env) $ 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 v D 3, pip DIERAR F¥ 2 X ¥ M installing-index #ZM L TL 72X
W, Ry —=IBER L TZN% Python Package Index TRB L 72WEE, distributing-index 74 F %%
LT EW,
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%

THIRTEEN

SHhaz ?

ZDFa—bITNEHAZIE T, BZ5L Python 2> TAHEI L VIELIFETETHI Lo/ L
TL &I — HEMROMEZFERT 272512, Python ZHEAL TARZL Ro2 33 TY, ¥T. ZhTE
YITHEELESXVWDTLE DD ?

ZDFa2—bVU7UE Python D RFaXy5F—2arey hO—TT, £y FOHFOMD FFa x> 5—
TarEWL oML ET:

e library-index:

ZOR= a7 EX s> D TEL 2EHTT, ZO~v=a 7 V8, B BEES A T75V0F
P a—MZDOWTDREERY 7 7 LY AT, MR Python BLMAWIE Te< TAD Bila— i &
ATWET, Unix X =LAy 7 2ADFHAAA, HITP 12X 3 F¥ 2 X ¥ MEUSR, GLBO4ER,. a~>
FoA4 AT a v oisfEi. CGL a2 LOMEN. 7 —XEMPLZ DML TADXR T DI
DDES 2a—AWBBHET, 5475V V7722 &0 1B T, MBHHTEZ0DA4 X—
CEODPLIENTEET,

o installing-index . f® Python Z—HFIZ K o TEDPNZBMES 2 —NEEIP>TA YA F—Ib
TE»EHMALTVET,

o reference-index: Python DXk v~ 74 Z AZFHLKFHHL TOWE T, HODIIRKETI?, 5
ORI HNA R LTHHTY,

X574 % Python BT 5V Y —X:

o https://www.python.org: XA >® Python Web # 4 +, TDOHA MTE, 2—F, FFaXrh,
ZLT Web ®H5 25D Python ICEEL/ZR—IADRS Y XBBHHET, 2D Web ¥4 Miditt
RoHbZHbDXEFIERGM flzidg—may % HR, A=A FF7UT7RETIT—INTVE
T, HHHRMEIC L >TIE A4 YDOH AL FEDIFT—DIFIDBHE DS LNER A,

o https://docs.python.org: Python K& 2 X ¥ bADTERNWT 7 222 L £ 3,

e https://pypi.org: Python Ry 7 =4 ¥ 5 v 7 2, LPAGE Cheese Shop™ W5 BFFTHMIIN T
WE L7, ZHUE, 2—PERDOX Y > r— R TE 3% Python €Y 2 — VDR TT, 2—FOVU VY —
R Llb, TIWHET S THDABROT 6N E T,

*1 »Cheese Shop” 1& Monty Python D27 v FTF: BEIANF —XBICA-7FNRY, BARDEF—RI R ENL
clerk 238 - 7z,
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e https://code.activestate.com/recipes/langs/python/: Python 7 v 7 7w Zida— K, € 2 —
V. EARNRAZVTMOEREaL I a >y TF, FERZDSDIIFAA DA Python Cookbook
(O’Reilly & Associates, ISBN 0-596-00797-3) \ZfExR SN TVE T,

o http://www.pyvideo.org I F#RPLL—F 7L —TDREN S Python FHHEOLTADY ¥ 7 2 EDHT
WET,

e https://scipy.org: Scientific Python 71 = 7 MIEAI D E#RRETE - #BIEEY 2 — Tl Z. #I¥
REL 7=V ZH, I Y Aos—! BB, MR EDZL Dy r I 2Rt L TVhE T,

Python BI#EOE RS HBEDHEICOVWTIE, =2 —RAF)L—7 comp. lang. python IZHFGT 25, F7ld
X =V ¥ 7Y R+ python-list@python.org IZEZZENTEET, —a—AT V=T X=Y 7YX ME
F=r Uz AENET, LdoT, FARKREFEEIN Ay =% IR ANEBENCEZINE T, H
(2B, FILOEREORRE. filVEZ 22— LORERLE T, 1 HIXEEH#HOBMEDHD £, X—V
VA NDT —H4 7 https://mail.python.org/pipermail/ THHFEET 3,

BREORNC, BT X< HHEM (FAQ L dMINET) DUR M EF zv 2 LTLES W, FAQ I3 DIEL
WD EFohs% DBEMICEATVET., H2-OMEICHT 2MEPBICEEIN TV S0 LAEEA,

fix
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%

FOURTEEN

MEANRE L EEER

WL OPDNN—=Y 2 »D Python 4 ¥ &7V X Tid, Korn ¥ =% GNU Bash ¥ = JUIZH &1 3 85REIC
Too BUED ATATITN T 2 fREHRECBIREIEEZ P R— P L T0E T, ZOMBEIIMN A RIFEA XA L E
PAR=F LTS, GNU Readline 74 77V 2o THEINTVET, DI T7IVIIIHED F¥ 2
AYEHRBHY, ZITENEEDIETOSDIEHD FEA,

14.1 2 Jfh5E L BEERE

EREEY 2= NVADOHTIEA &2 7Y ZOEHRIC BEIICEMLEINET . /o T Tab F—IIHH5E
HAREZ O L. Python OX D4, BIEO O —ANVER, BLXUHNHITREREY 2 — LB E2RKRLF T,
string.a DX 5K Fy b TRYISAZRICoVTIE, BED ') FTORXREZFEL. FBRr LTESAL
F7T 27 VOEMED LW ERLE T, __getattr__() XV v FE2FRokAT7I 27 bRTEEN
TWaHA. __getattr__ O 77V —2a VERDA—FE2FTT 205 LARVOTHERELTLLES
W, 774NV MORETIEDHRZDL—F—FT 4 L7 MV D .python_history & WIHFID 7 7 A MIZEE
ERIFLE T, BERERONGEN A 2 T) 2Dy > a Y THUONMHAT L I ENTEET,

14.2 WENAT > 2—TI2ORE

ZORREIE. FIHADIMD A ¥ & =) ZZHARNIKEREHTT, LBV R, TRV O OEENIKE
NTVET, IR TE2HRT 22 ZWIELWVA YTV MR ENLLETL £ 5 (S—HIERDITT
AVTFY RN YPRBENE S o TVWET), MZERMENA 2TV EZDS VRV T =T N2 o
THEVDb LNERA, FHMR 74— bREDOMIEEF v 732 (HEWVIEERTZ) a< Y FHHAHT
L9,

X O ENHERA VX — T ZORED—2IZ IPython BB ET, ZDA X —FYRIF, e
ATHEOLNTWT, X7, A7V =7 MERSLENRIBEER  Wo 2o T0E 3, o7 7
Vr—2a Y iZHARARZRAREND, #HAFh s ET, JloEh/-4 27774 TEBREY LT
bpython 23% b £,
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123

%

FIFTEEN

FENRUER. £ DORIRE IR

FEVNEREE, FIREEAN- Py 2 7 OR T EE 2 655 2EED) 7B LTREIATVET,
B, N

0.125

13, 1/10 + 2/100 + 5/1000 £ WS EEFES 355, ZhL RS, 2 EEOIH

0.001

30/2+0/44+1/8 bWSHIZARD T, TS5 “ODTHEFCEEZF > TWE I, i—D. RAD
REEE 10 TR TE D, ZHFHOBIIEL 2 TRl EhTnd 2 EAEVE T,

BRI T, B AED/NEUZ 2 RO L TIEREICRD T Z e N TEEEA. ZORE, —fkic. A
U7 10 EOFEVNMEIREUL, 2 EEOFE MR TRl S Nk, R~y ViciiEEh 3,

RANIFEL 10 25 L HEZ HREICHERTE XS, 7 1/3 2EATAEL x5, 78 1/3 & F&10 D
AEE LT UTFDOXSTERT 22 e TE%T:

0.3

& BT IEREZR IR,

0.33

& HIZIEREZR IR,

0.333

b, IRERET S, MENTEEZEP L THEI S, MBI L THER 1/3 13k E8A, LEL, &
LoD BICIZ > TWL TL & 5,

FRkIC, B 2 & LRBITHMES S & d. 10 #E0 0.1 1358 E 2 & L/MITIEICRBIT 52 &
BTEFEHA, HE 2 Tld. 1/10 3FEBR/IML (repeating fraction) &7 D £5

0.0001100110011001100110011001100110011001100110011. ..
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EIAROHTTIED 2 b, ELUEZIFS Z 228D £5, SBFEOREDI LY 2 — XTI float B3, KL
iy 2 OMATRIID 53 By M 20T, 2 OREREIRE Lie, TENITEREAE T, 1/10 O5E
. /NN 3602879701896397 / 2 xx 55 XA D FF, AU, 1/10 ITEWTE A, EEICH CET
EHD FEA.

ERFRRENDFEDDIZ, IFLALDZI—FIZ, ELUIKRDOZF A, Python IZ~> Vi TH
% R BUMED 10 #/NTORMEE £RT 2 DT, RN TV BHEDTEO 10 E/NEOITUET L 2 HE
WZ e EENDBETT, FLAYDYI YT, $ L Python 28 2 #ETHEMEINZ 0.1 OELHEEZ ZD % %
10 HEBTRRLTVWS, ZORBRIIRDE SR >/2TLE D

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

R, WFEATDABRELYETE S LD LT EINMTT, DT, Python IO EERRTI L
T, MR dWHiHicr ¥ 3

>>> 1/ 10
0.1

FRSNTAERDIEREIC 1/10 TH S XS ICRAZLE LTH, EBRIIHBHSI N TV AEIIRSIISKBITE S
THENETH B VS ZERITRBEZATBNTLES WD,

BOohDORZZ 10 EHOMEN, AU 2 EFHEKOLMEZEELTVWES, flZIE 0.1 & 0.
10000000000000001 ¥ 0.1000000000000000055511151231257827021181583404541015625 1% ¥ 11 B
3602879701896397 / 2 ** 55 [TAMBlENE T, FUELEZHEGLTVWLDT, YD 10 #EHOMED
eval(repr(x)) == x EWIO MR LALEERU KO XERRENET,

HO Python &, B> 7 b repr() BV M YEEIZ 17 OB MEF 2 F5> 0.10000000000000001
D& S5 10 ERDEZEATERLTWE L, Python 3.1 251, IELAYDIFHET 0.1 DX LHED
FOHTED 10 EBOEZESNE SR L,

ZOEIE 2 EBOFE/NMNIRICE o TR I BRRBDTT, 24U Python DN TEH D FRAL. b
B7zDA—FDANTTHDHD A, N—FV =7 OFFNIERHAZ R — P L TWSETOFETRHL
HEOMEZEOT 5 ZNTEET (W OPDFAETIET 74V D, HEWVIZEDHNE— FZEAT
b, ZTOFEE KRR LAVSD LULEEAN),

I X VHITD:®I, XFF 7+ —~y bEFHALUTEMNEREZGIRE L7z 10 #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"

IhD, BEEOaA VY 1a—F— FOED VR #HDTVWAETO, WHIREEL WS 2 2B L THBV
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TLREW,

b5 —DO0FEEMMLE T, HIRIE. 0.1 23EMEICIE 1/10 TEZRVWEDIZ, 2k 3EELES £/-1E
Mizid 0.3 TIEH D FEA:

>> 1+ .1+ .1 ==.3

False

0.1 13 ZALLE 1/10 13K 7225 Z e TERWET, 0.3 %7 3/10 IZ—FHEWEL DT, round() BIEX
o CTEHERNHD TR THEKRLDH D £EA:

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

B IEREREICR ST WVEIZR > TV S EidWZ, round () B Z M - Tt REEDOHEZ LD 5 Z & T, AIE
MEZRDDIMDEL LHIRTE 2 K512 HEBDHD £7:

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

True

2 EOFENIURBUS T T 2 EMTEER, DX REMEE K AR TVET, 70.17 1T 2 HEIX
TR ?RERLS =" OFETFHFMICHAL £3, 2 #EOFH/NURHEICE 725 Zofio K< E
Iz FEGIZEE L TE The Perils of Floating Point Z2Z L TL 72X W,

FRANC VD &, T BB REZED D FRAT. TTH, FEVNMUREO Z L BBREICER L RN TLZ XN !
Python @ float ZHEEIZBT 2 =5 —3FE/NURILIEN—- R T 2 72 0ZTF D20 b DTH D, IFLAY
DXV ETRE—DODEREHZDE L 2¥*53 7D 1 T, ZOBRERIIFILAYDEEXETRIULDODTY
P FEVNEGREHEE 10 EOERE TR FEVNUROEHEZ /2T S L. Ml B ALOREDREE X
F2ZemMNze EDHTBNTL I,

BER T —ADFET 52—/ T, BEROFH/NREEOMAH TR, BICRENRFEROMEZ L2725 10 #
HIBUCHD TRRT 2DR 5, BAEMNIIIAMFED OFREZHEZ Z2IZRETL 29, 20T str() “C+
DCTTH, ZDM»RGIE%Z Lz uZ, formatstrings 125 % str.format() XV v FO 7 x—< v MEk
EBIL TN,

1B 10 ERERBELIDEL 22 XS BIGEI12IE, decimal Y a2 — L ZFHLTATLKEIWV, ZDE
Pa—NVERFT TV = a VREBEORENRRDOLNDE T T r—a IZ#E L. 10 EROFEY
EIELTVWET,

A OIEMERFTEEY LT, fractions Y 2 — VB FHBUCEOCHBEZEELTVET (1/3 D X 572K
ZIEMEICRT Z e TEET),

BRT-PEFEINSEEDAY —2—% -5, SciPy 1Y =7 M2 L T3 Numerical Python % v
=Y DMOBFEH Ny =P BRNRTABRETT, <https://scipy.org> ZBHL T E W,

Python 13 &HIC float DIEMREMSBERL 77 — AZHIGT 27200V — L2 L TWE T, float.
as_integer_ratio() XV v Fii float DIEZHHE L L TRHAL FT:
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>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

CDIBUIIERER DT, TTOEZ ZERICEITT 2 Z e TEET:

>>> x == 3537115888337719 / 1125899906842624
True

float.hex() XYV v FiX float D% 16 EMTRIFEL T, ZOED IV 21— R0 -> T3 IEfER(E
PRETCEET:

>>> x.hex()
'0x1.921£9f01b866ep+1"'

C DIEREZ: 16 #ERERIIZ S & @ float HZ IEMEICIEILT 272015 Ze B TEET:

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

True

Z0D 16 EBERBUIEMZOT, lix (F7v b7+ — LI IKEFEET) N—Y 2 Y DHZ % Python HT%
DD LD, fOZDT7 +—< v 2P R—1F LEFiE (Java 2 C99 1Y) LIEFEICRLDED § 2 DA
HT2ZeBTEXT,

BOER Y —L e LT, FeBIcBII2REOu 22 EM LT N3 nath. fsun() FERH D T, =
DORBIIMEZ ARHMEICR LIAALDA S, 7 KRONEH 2BEL £9, AT X D, BRENRKIREGFHEI
HEBeGA2ETERINGLALD, MRPLEINTT:

>>> sum([0.1] * 10) == 1.0

False

>>> math.fsum([0.1] * 10) == 1.0
True

15.1 RI[WIS>—

ZOETIE, 70.17 OFNZOWTEHNCHEAL., 2O LSBT —AIRLTED X 5 2T IEHER T2 B
BCITZABDERLET, ZITiE, 2 EERFOFE/ NGB OWTOEBN AL D 2D L LTEE
FHEDET,

KILL J — (Representation error) &, WL DD (FERFIZIFIZFL AL D) 10 EO/NED 2 #E (HE 2)
DHE LTRETERVEWIHEICHFELTVET, T4t Python (B 2 Wid Perl, C, C++, Java,
Fortran. B XU Z 0% <) 2381R5E D D IEfER 10 2 RRTERVWFELZHHTT,

BEZSRBZDTLE I ? 1/10 13 2 #EEO/PMITHEICER T 2 e TEE A, 5H (2000 4 11 A)
DT UE, 1EEAYTRT IEEE-754 FEVMGHEZEHLTE D, ZEALIRTOT Ty 74—
4 Tid Python OFE/NMI % IEEE-754 12351 % 7 &K (double precision)” (X3 £3, 754 @
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double 12i% 53 ¥y b DWEZF OB AL DT, FHREMKICANTZITES 232, AJRERIRD 0.1 2&d
IEVED TBUTZER L, J/22*N OERICL &5 BN LET, J@H x5 53 vy FOHEORETY

1/ 10 ~= J / (2%xN)

EHEEET

J ~= 2xxN / 10

ERDET, JFEFEIC 53 By FOMBEERR o TV (>= 2%x52 7228 < 2%xx53 ) Zr R AVWHTE, N &
U CHeB 72 1% 56 127D £3

>>> 2*%*52 <= 2xx56 // 10 < 2%*53

True

ITRbH,561E T EH5r58 53y FPOBEDEEIRD N OHE—DETS, J OID 2 2HIZZ D%
Db DTT:

>>> q, r = divmod(2*x56, 10)
>>> r
6

FIRD 10 DF Y EmO T, REROELZYID EIF T DIz b $3,

>>> g+1
7205759403792794

TeoT, 754 fEREEICBT 5 1/10 OELD R 5 5 B OEUI:

7205759403792794 / 2 ** 56

nFeaEE 2 THoTolE/hSLET:

3602879701896397 / 2 ** 55

Iz FWZh EF20T, ZOMEIFERKICIE 1/10 DA LREVWIZIFEHLTLEZ WV, HLYILEE
ThL7HEIF. X 1/10 XD DTN R ET, EbHILS BER 1/10 TIEHD FEA !

DD, FHEMKX 1/10 2 " HET 2 ZLI3RLTHD FR A, SIREEIEMBTEZ 201, LD X5
BB TH D, 754 OERERE/NMURETEON S H o b JWVIELUILI MR D $3:

>>> 0.1 * 2 *x 55
3602879701896397.0

CDIBUT 10%¥%55 Z T iuE. 55 HOTHERDHEZ RS e A TEEXT:

>>> 3602879701896397 * 10 ** 55 // 2 *x 55
1000000000000000055511151231257827021181583404541015625
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2 h i B HE OB O E OB L T w 3% IE R OB OB E 2 10 # B fE
0.1000000000000000055511151231257827021181583404541015625 I IFIEFHFE L W WS Z 2 TT, %
COEFE (HwN—=Ya »yd Python Z#8%) Tl 5E27% 10 EEZERRT 20TIE R, MREENT
17 fcho £9:

>>> format(0.1, '.17f')
'0.10000000000000001"

fractions Y 2 —/L ¥ decimal Y a—LZHS5 ¢ ZNHDOEEPBRICITZ £ 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

X

16.1 XfZFEE—F
16.1.1 T5—0IE

II—DPRETIE, AVETVRELTI— R —J L XXy 7 bL—2R (stack trace) ML ET, &
FE—FRIQVWREEE, A VR TVRE—RTa T MCRERDET; A7V T 27 7 AL BETLTVS
CEEF A VERTVRIERE Yy 7 P =R LR, FERDRTRAT—XATHRTLET, (try XD
except HITMH I NHSMNEI., TZTVI LTI —RIEDLEDERA, ) W D2DPDT T —IIHEIIEGNTD
D, FLOOKRTAT—RR 27077 LD TZREIERILET, HIZIEA V2TV ZNEOTFERD
ZEOXEVHEBENIYTIEEDET, 7R vt—YR3eTEEL S —HNCESATNET; UL
T, WEEFET L iar OS2 NEEIEERICEESAThE T,

&I D ABT (interrupt character, ¥i#i% Control-C 7 Delete) & —RXE /I XK7u > 7 MIHNLTX
A7T5e, ANBWMOEEINT—RXTur TR ES, " ax >y FOFETHCEI DAL TR XA T
3 % & KeyboardInterrupt BIAADEHIENF T, ZOFIIMNE try XTUHETE F 7,

16.1.2 =4FAI4E7% Python X7 U7+

BSD JA® Unix ¥ A7 ATIE, Python 227V FMEIT 2 VA7 Y F D LS ICHEBETARICTEES, &
NEITI1E. LIFOfT

#!/usr/bin/env python3.5

(ZZTRBAYRTVEPL—FD PATH LIZH 2 EELTWET) 2R27 VS FORHICEEZ, X7V
N7 7 ANVCETAREE—FERELE T, #! BT 7 A LORAID2LFTRINIERD ERA, TTv
P74 —2ICE o TR, TORFIDITZ S 2 8ITXFH Windows JERX ('\r\n') TiZ72 <. Unix B
("\n') THRFIUIRLRVIEDBHD ET, Ny P aFrhidEy FXFE T4b5 '#' (& Python Tida
XV PEEEBDLZDIHEONTVS Z L ICHERLTLEEW,

chmod <Y REMZIE, A7V MNIETE— FREITHREEZ 2 TEZT,

*1 GNU Readline v 7 —J I T 2BEOBNTH TN e 2HH £T,
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$ chmod +x myscript.py

Windows Tid, ” ETE—F" DX 5 REREH D £¥ A, Python D4 Y X+ =5 —13HEANZ .py 7 7
A L% python.exe IZBHENI} 2 DT, Python 77 A VEXITNVI Vv 7T ZNE A7) T b LTHE
TLEJ, .pyw IR F D (GRIE: pythonw.exe I2) B I o, EHar Y -1 v 4 v FUZ2HI L THE
TLET,

16.1.3 XEE— FRHDEBRETI 71l

Python ZXFEINCH S & 212X, 4 VX 7V XDERENT 2 BICETIN MO0 0EERNRa<Y RRH 3
CERR e ELS DY FF, 2hEIT511%, PYTHONSTARTUP & FHIN BB E. 4 & 7)) XiELH)
FHCFITESN2aX Y PR AT 7 A NVAICREL $T, ZDHAEIX Unix > =L@ .profile I TW
%9,

D77 ANENEELYy Y a v D ERFANINE T, Python 252~ FE2RZ ) P bHiAH LT
W5 Y ER /dev/tty Aav Y FOANILE LTHRINICIEESI ATV S (ZoGa#Elty > aryo X
SIKEELET) BDIFTRBWVWHIIIZD7 » A VIdFALSINEREA, 77 A VAD I~ Y Fld, MEEH
Ay RHPETINZHATZEM & [ CAAIZEHEANTETEINE T, 20k, 77 A VATERINTVRED
import EN/A TV =27 NI, ZOFEEMNGELYy > a VATHS 2B TEXES, £/, 2774 LAT
sys.psl ® sys.ps2 ZZLBEL T, R eLHEITZIHTEETD,

BLEEDT A L7 FUDBEMTAR— 7 v T 7 74 VE2FHAHLIZVDORL, 70— 2NLDRAX— |
7w 777 AVDOHIZ if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.py').read())
DESRTATFTLEZELIEDPTEERT, A7V T MTRR= 7 v T 7 A V200w Dizs, BT
DESRXLTRAZ Y T MR THRINCETLRTIUIRD FEA:

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 AXA2IA1XAEa—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' 7
NV OBFTE RO 2 0ENH D £3, Python ZEEIL TRODa— F2FETLTLZEW:

>>> 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— FE2ENCTZ -s 7T a VEFDRVRD, £TOD Python OEBIRFIZHESTX
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nxEg,

sitecustomize TV 2 — A bE L XD IREIELETH, —BRNICa a2 —X—DBEHEFICX->T, Ju—
2L D site-packages 7 4 L2 b VITAERKE 4L, usercustomize X DIEIZA Y R— b INFE T, FMlT site
EV2-NLDORFaX Y bESRLTIEZIN,

21D
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8%

>>>

2to3

mE

ARSI IT AT INIBITBT 7 4L hD Python 70> 7 TF, A VR TVRTA VRS
T4 TWEFENE - FHTISHTEET,

RDHDDVEZHLNF T

o AVERIIT4TIINRZBVT, A VT rENa—FTry 2, MET3EEDXY ) XF
DO GLFEIR. AFEIN. BAEIN. =HE5HFF) oW, 7aLr—x—o%ic, a—Fx AT 5
WCHRRENDT 7 4L bD Python 7m> 7 hT,

o HHAABLDER Ellipsis

Python 2.x ® 23— F% Python 3.x O — FIEHT 2V —LTF, Y—RaA—FZ@EMLTEOM
AR %ZKE (traverse) 35 Z & THRHITE 3. IEABMEO RIS ZUEL £3,

2t03 IIMFHES 4 7 F VD 1ib2to3 & LTHMTE XY, BEDY - L LTOMEAZZX 2V S+
Tools/scripts/2to3 & L THRMEEE N TV X F, 2to3-reference ZZML T I\,

abstract base class (IREE Y 7 R) MRRIE S T R duck-lyping 2T T % D DT, hasattr() ¥

DHDT 7 =y 7 TR MBI TH o7 D WIPIZii s (Bl 21 magic methods DHE) HEITA ¥ & —
7 r—ARERTIHERRML FF, ABC I3RAE (virtual) 727 7 R2BA LT, THIIEY
TAMOLMHERLFERAD, ZNTH isinstance() X issubclass() ICFMEINET; abc TV 2 —
ADEFa2XY bESBLTLZEW, Python 121k, £ DflAAA ABC BEIEATVWET, Z
DIRIZ. (collections.abc €Y 2 —/LT) 77— XM, (numbers £ 2 —/LT) K, (io €Y 2—
JVT) APV —24, (importlib.abc E¥ 2—LT) A Y K=+ 774 Y XN —X—T7, abc &
Ta—NZHNHLTHED ABC Z21ENTE %7,

annotation (7 ./ 7—>a ) &R 77 AN BBOD RS X —2PREECHERT 2 7T, HEEIC

D type hint & LTHEDOATVWET,

O—ANEBDT ) F— a VIZETRICE T 72 ATEZEAN, 70— AEH, 75 gk, B
Bo7/7—ayidEhfhE®ET 2a—L, 75 R, BD __annotations__ FFEMICHREFENT
L\ij—o

MEEDFIAD B 2 variable annotation, function annotation, PEP 484, PEP 526 &ML T 72
W,

argument (E5[E) BEEFECHITERIC, B (23 XV Y R) IKESETT, ElBX 28EH D £
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o F—TU—R5E: BEMEOH L OBICEIBORNCHBI T2 oWz b D (f: name=) R, *x IZHil}
IEHEOHOEE LTHEXNTIE, flZIE. KD complex() DFEFFHI L TIE, 3 & 5 9% —
7 — F5lETs:

complex(real=3, imag=5)

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

o fIBSI: ¥—v— F5lELUA D5 H, METIBIITIEY XA+ OFFITHES ZeHBTE, $h* 12
WelF 7z iterable DBERL LTETZENTEET, HlZIEX. ROBITIX 3 & 5 3 FHAES
T3

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

FH IR OEBIC B THEIT E D —AAZRICHID HTohE g, DL TZTSHANTOV
Tid calls ZBRLTLTEE VN, VX ZRARBOVTEFFERTLDICHLW I M5 Z el
KRET, FHBENfHIe - VERICE DL THNET,

515 . FAQ @ SE518ERE I DENIAITTH? . PEP 362 25 L T FXW,

asynchronous context manager (JEFfAa > 7F X b= —T %) __aenter__() & __aexit__() XV v
FZEFKT S LT async with XNOREZEHT 247227 T3, PEP 492 TEHEAIIE
L7z

asynchronous generator (JEEHAY = 1 L — &) asynchronous generator iterator %38 3BT T, async
def TEFEI NN —F VEBUZEITOE T2 yield REFOHRTHERD £3, yield Rid async
for M—7THHATE 2MHDOW I ZENRT 2 DIMHEHEINE T,

BEFIERY = 2 L — 2B L £ 30, WRICK > Tid IEREAS T RL—2 1T L—%& 257
AN
=

BEPH D T, BERENLEERIHL»TRVWEGE, AR LD/ DICBEREFERFR L £,

JEFEHAY = 2 L — X EAEICIE. async for XX async with X7} THL avait RdH 22D
DET,

asynchronous generator iterator (JEFHAY = 1L —& 1 7L — &) asynchronous generator BHEITHER Eh
5% 7Yz FTT,

ZHE, __anext__ () XYV v FEM o THUIH XNz ZIZ awaitable A 72 =7 F ZiIBT asyn-
chronous iterator TF, Z® awaitable 7Y = 7 M, XD yield AEF TOIFFEIAY = 2L — X
BORKZFEITLE T,

yield 12 272002, ZDNMBETOEITIRE (0 — I VAR FRIRED try X) WHIZ—REIEXh
F9, __anext () TRENMhD awaitable 12Xk > T EREAIC TR L —F2 1T L —42 PERICH
MXxhi-rx, B LEERTZIELE T, PEP 492 BXU PEP 525 2B LT 77X,

asynchronous iterable (JEFRI# A 7 5 7)) async for XORTHHATEZ2 47227 + T3, HHOD
__aiter__() XY v F:5 asynchronous iterator iR X213 D ¥ A, PEP 492 THEA X
NE L7z,
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asynchronous iterator (JEFAA 7L — &) __aiter__() & __anext__ () XY v REEELLATY
=27 T, __anext__ & awaitable ¥ 7Y =7 2RI RITNIXR D £¥ A, async for &
StopAsyncIteration 4t 2 EH T2 £ T, JFEPA 7L —&D __anext__() XV v FHRT
awaitable Zf#R L £3, PEP 492 TEAINIF L,

attribute  (B1E) A 7Y =7 McBEMITI S, Py PRERIC k> THATTSREINLETT, FlRIE +
T2 b o BEMN 0 BREoTWBEE, ZOEMNZ 0.0 TSHREINE T,

awaitable (fFF¥RIEE) await N CTHEHT 2 P2 AT 27 FTF o coroutine 2>, __await__() X
VY RRDHEZFTT =2 P TT, PEP 492 22 T ZE W,

BDFL AL XK EMEE (Benevolent Dictator For Life) D& T3, Python OfE#, Guido van Rossum
DI LTI,

binary file (VN4 FV 7 7 A) bytes-like 7T TV b DiRARAABIUHEZRAANTES T7A1ILAT
IV TE, N FV T 7 ANDENE. N4 FVE—F ('rb', 'wb' or 'rb+') TH»NZT 74
)b, sys.stdin.buffer . sys.stdout.buffer . io.BytesIO X gzip.GzipFile. DA Y A X VX
‘t\\\j—o

Str ATV 2V POBABEINTELZ 77 A0FTY 27 MTOWTIR, text file BB TLZE W,

bytes-like object bufferobjects %R — h LTV T, C SiEDOEKT HHi L 72 contiguous Ny 7 7 — %2
HEATREIR 4 7Y = 7 b, bytes, bytearray, array.array . % { O—fKN7 memoryview + 7Y =
7 bBZTHTZD FF, bytes-like 7T =7 MiE, T—XREHE. NAFV T 7 A NANDRE, VY
T FeRBLERERE, NMFVTF—X2ERT D20V AREECHHT LI enTEET,

BODPDRETREINAF VT —R2ZEETIHBEN DD ET, ZOREOFFa X FTIEXL 7 H
HEZWRER bytes-like £ 7Y =227 b WEKRLTWES, LHEAGEERNY 77— 7Y =27 T,
bytearray ¢ bytearray @ memoryview REDEENF T, F/z. MDD OBRIETIIANELA
TV VDAL FYF—& (7 HAHLEHD bytes-like A 7Y =27 b)) ZRELE T, U
bytes ¥ bytes D memoryview A 7Y =7 OB ENE T,

bytecode (/X4 + 22— F) Python ®Y —2Za— Kid, Python v 25 4® CPython 4 > & 7V X DNHER
HHTHHEZNA FPa—FAary fLENET, N FPI—=FiE .pyc 774 F ¥ v aEh,
HL7 7 ANPERICETEINS EZE LD EHECRDET (Y—RA— 25N L ba— FADH
Eoary 4 ek ET), 20 7 PREEE (intermediate language)” 1&, &4 DN pa—F
WHGT 2HMEE 2 EITS 2 (REYD Y TEFT 2 VWA E S, HERTEEL LT, N Fa—Fi&
H72% Python (R~ VEITHIEST 2 Z 2=, Python V) —ZAMTLEETH S Z L3 hTn
EH A

N4 ra—-Foma—HEiE dis EY 20 ZHH FT,
callback (=N 7)) FEROD ZRERTEITINS D5 B LTHESh 5B

class (7 7R) 2—HF—ERA TV =7 M elflT27DDT7 Y T —FTT, 77 AERIEE, ZD2
FADA VARV A LDOBERTHRY v FOEHREZZAE T,

class variable (7 7 AZH) 7 7 A LITERIH, 7 F7ALNLT (DFED, 7 FADA Y AKX YA ETIER
LIZ) BHINZZ e ZHNE LTWAEKTT,

135


https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://gvanrossum.github.io/

Python Tutorial, 'J1)—2X 3.8.20

coercion (BUsEH) WU D 2 5| Z S HEORPITONS, HEHD AL Y RAZ Y ZAD R DEINDIEERD
EHTT, FlZIE, int (3.15) ITFEVMNEAEZ I 3 ICEH L £ 3, LA L 3+4.5 TiE, #5180
BRI D (—DOI3BH. —DOZE/NEGRE). A% § 2 A02[F CANC AT 2723 MU TypeError
BIs BT o F T, BEGIDBRr o720, IRNTOSIE. 72 A EHLRMTH - TH, HIZ 3+4.5
T3 < float(3)+4.5 W5 K512, Tl o~<—FUCAICIEFRIL LR FUTN T EE A,

complex number (HFEE) L<HMOENTVWLEBERZILRL 72D DT, IRTOBIEL L EHoFE LT
REINF T, BEUIEEENL (-1 OFHR) KEBZHITI LD OT, —fRICEETIZ 1 eFErN. T
Tl j eFrNET, Python BEZEBUTHAAATHIG L, BEDOXRILEZM->TVWET, EHRIIRE
2§ BOFTEELT, HlZIE 3+1) TY, math Y 2 — LOERBIREFIH T 5121, cmath Zff
WET, ERMOMEHIE LD SERBYOBET T, SEMZEURITIUR, I XIEHEVR EHL
TLE>T&LWTL x5,

context manager (27 FA bM< pr—T %) __enter__() & __exit__() XYy FEEXT LI LT uwith

XHNOERGEZEH T 547922 T3, PEP 343 22 LTS,

context variable (Y7 F A MER) a2V 7 F A MIKEFEL TRZSMEZFFOLER, TR H2ERDEDL
BARADETAL Yy RTEEDEZAL Yy FE—HLZA L —JRETVET, LhrLaryT*2 MEH
T, 1 DOFETAL Y RIQWK 29D a Y7 F A MEHDE, a v 7 F R EHOERHRIIMFNZ
JEFIAZ R 7 DR DBITT, contextvars ML TL X W,

contiguous (B, i) Nv 7 7 DHEIC C-&8#t L7213 Fortran &t TH 25812, 2Dy 7 7 135#
L TWREAREET, LRty 7 7id C @i TH D Fortran HEiiTF, —RILOHBHITIE,
%@%?ﬂi%ﬁ”x TV ECHET 2 O REBIN. REPLaLLHE DI TV IEF T E

ZRIED C-H#fEREFITIZ. XEY 7 FLRAERERZ K2 BICIIRBOBRI FORRIICED %
0)0\_5@ L. Fortran @it 2 B8 CTIRBRAI DR A FORAINCEN & 5,

coroutine (IN—F V) AN—F LB Y ITN—FrDED RNZIEXTT, ¥ 71—F 23RO LN
MR BAD, HORD sNIMEAIHHET, aL—F VITIFZL DA BRMA» DAL, i, H
S5 ZeNTEET, T—F VIiF async def X THETEZXF, PEP 492 2ZHL T EZZ W,

coroutine function (2 —F YBE) coroutine A 7Y = 7 b EIRTEBTT, ar—F U BEIE async def
X THEEZXN, await. async for, BX U async with ¥F—V—FE2ROZLHHEKET, Zhbid
PEP 492 TEAZNE L/,

CPython python.org TEAF XN TW3, Python 025 3 v 7V SiEDIEHERN 2 FEE TS, "CPython” ¥
WO EEEIE, ZDFEEE% Jython % IronPython ¥ W o 7= FEEE ¥ XHI3 2 HEHHE 2 551K X
nxd,

decorator (7 2L —&) BIOBEZER ST, @%. eurapper X THBEIRL L CEHS XS, 72
L — X DO— &2 FIFHFNL. classmethod() ¥ staticmethod() TT,

FAL—RDIREFI VR Y VAT aH—TF, XD 2 OOBEBERIIERICHEL DT

def £(...):

f = staticmethod(f)

ROR=STEER)
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(FiDR— 25 D %)

@staticmethod
def £(...):

FUHEERD 2 ZRACBFELETH, HDEDEDLNELA, 7L —RIZOWTHLIE, BBER B
TP IVIRER ODRFa XY FEBRLTLIEE N,

descriptor (FRAZ VT X)) XV v K __get__(), __set__QO, H2E __delete__() ZERZLTWVWEAT
PP MTT, BBV IRBEUNTRIV TR THS 2, BHERRICL > T, HEIh TV BRI
EENPEC XN E T, EBH. get,set,delete D/zdDIT a.b L EL L, a DI ITRAFHENTAH IV =S
b EMBLETH, 0 BT RIZYTFRTHNEZNEZND TR YRRy RBREFHEINE T,
TRV XD, Python ZIRHE T2 FTHE LD ET, 2 WVWIDIE, 7RIV TSR ZH,
B XYy B, Taxs a4, Z77AXYy B, BlIXY v P, ZLTRA=RZ 7 20ZR Vo %
 DERED IR0 6T,

FTARAZVTEZDXY v RIZBLUTFEL I, descriptors ZZH L TL 2 & W,

dictionary (#¥F) EE D F —ZHICHICT) 2 HBEH|TF, __hash__ () XV v F& __eq () XV
ERELMEBEOA TV 27 F2F—ITTEE T, Perl Tld vy > a (hash) eI TVWET,

dictionary comprehension  (FFEHMNTLIKGL) iterable NORTH 2 WIE—HOERZ UM L T, ZOHR» 5
RLZFFERRTa T M EESTT, results = {n: n *x 2 for n in range(10)} ¥ 53
. F—n ZfHn #x 2 IWIMTT 2EFE L LML EF . comprehensions ZZ L TLZ&E W,

dictionary view (##FH 1 2—) dict.keys(). dict.values(). dict.items() PR FTA TP =7 T,
HHEOHHOHNZE 2 — 2Rt L £ 5, Thbb, HEPELEIN b a—3ZhZ ML 75,
FFE Y 2 —2iHNICTERR Y A MCT 5121 list(dictview) ZfHH LT XV, dict-views %
ZIL TSN,

docstring 77 R, B, EYV 2 - NORVIORTH 2 XFHNY TV TT, ZDRAA — b DETRICIIE
HENFTH, a4 FIZE->THBEh, 20752, B, TP 2—L®D __doc__ B LT
REFEEINET, AV brARI a2y TES GRE: BEE L TSRTE%) OT, 7Yz DR
F a2 X b eEEENLRGTT,

duck-typing »2F 77 bMBELWVWA VR T 2 — 2% TWEPERETZ2DIA TV 27 FORl%E
Rznwrnrs Iy 72240 TT, bbbz, BfliZAT7Y =227 FOXY v RRBENFENZD
b LET, (FTEADISICRAT, 7LD ISXBHE ZHEIT7 L THZ,1) 1 ¥
X7 z—AZBEDEMT LI T, EFLI Ty ENLa—Fid. RVE=—T 1 v 7 BREBZFF
LTEMMEZMEXEET, v 7 XAV 7E type() X isinstance() WX AHIET BT E T,
(272U, B o240 % HRERI SR THRETAIDTEET, ) 2ofb b, HARIC
hasattr() IS EAFP 7n7 oI 7%2FHALE T,

EAFP TEER]%Z & 2 X DFFLZFH D ADAS (easier to ask for forgiveness than permission, ¥—7 14 —®
FEHD ) OBETF, 2D Python TIAL bl TW3a—7 4 Y 7 AXAVTIE, WHEITEMNRF—%
BUNEFETIDDLIREL. ZORENE> TOEGEIHNERHIEL 23, ZOBETTFELIET
53—=T 4 VT RARANMIIE, try XB XU except XD TADZDPFRETT, ZDT77=v 7
3. CDESRBETILIMFbATWS LBYL AR AL NBIZSDTY,
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expression (R) AP DELFHEENZ, —F ¥ D DR (a piece of syntax) TI, Wz 52, i
V7o, Al BT 22X HEFPEETCHLRE, H2R T ROEROEARENDTT, o
Z < DFFELEV, Python TIEFFEOETOMBBERIRN L VWS DI TIEH D FHA, while DL
Wy RELTRERAZRN X 8HD %5, RADBKTIEIRIXTT,

extension module (EIREY 2—1) C % C++ THILNZEY 2 —L T, Python ® C API ZF|HL T
Python a7%a1—#—a—FeRehehLET,

f-string  'f' % 'F' DRI W XXFAN) T I L fostring” EFEER, ZHUX T 4 —< v MEAFES
V7 IV OFFEEOZMTT, PEP 498 3L T 230,

file object (77 ANF T =2 ) MidD VY —=AAND 7 7 £ V&M API (read() % write() XYV v K
PROLD) ZRHLTVWE ATV 27 T, 7740 F 7Y 7 NI, MBI LFRICK - T,
FEDT 4 R LD T 740, ZOMDEA TDOR ML —IRBWET AL R (FIZIX, BEEAHT,
AVAEYURNY T 7, Vrv b AT, FE)ANDOT IV REZHENTEET, 77404727 M
file-like objects R streams & MM F T,

T7ANF T 27 MIZBEBRICE 3 BESD T LD NAFU—=T71IL, Ny 7rShic N1
FI=T74l. ZLTC TFALT 7ML T, A VX =724 RiF io EYa— L TERIATL
XS, 77ANAT T 22 +RAESEEERNLTTRIE open ) BABZES Z 2T,

file-like object file object ¥ AT,
finder (7742 &%) 4 YR=FZNTVBEI 2—1LD loader DFEAERTT 2479227 b TT,

Python 3.3 UETIX 2 D 7 7 £ Y XD3H D %3, sys.meta_path THHX NS meta path finder
Y. sys.path_hooks TEF X413 path entry finder T3,

Nz DWW T PEP 302, PEP 420 8X U PEP 451 2B L T & W,

floor division —FITWVNE WEEEIZ LD B EEERRE, floor division HETIX // T3, HIZIE, 11 // 4%
21272 b, float @ true division DFEER 2.756 L B b 5, (-11) // 4% -2.75 % NSTWVWAHIC A
DBEDT -31XRZILICHFERLTLEXW, PEP 238 2L TLZX W,

function (BE%Q) MEOCH LANCMEZ R T —HOX D Z v TF, BBICIZ 0L ED E5|8 2 ET e R
T, EIEDEITRICS B EFEH T2 Z AR E T, ®51EL. AV v . function 2L TL X0,

function annotation (B#(7 /77— a2 ¥) BIED T X —XRREDED annotation TF,

BT 77— avid, @HIZEEYF oDifEbNET: fIZIE ZoOREZ 2 2D int BD5|
Brelis L RS, £7 int MORDEZFO LHfFE ATV T,

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

return a + b

BT /) 7—3 a v OXER function O TR INATVWE T,
HEREDFBAD B B variable annotation ¥ PEP 484 ZZMEL TL X\,

__future___ HEEEORWHI R SEMEEZIREDA VX ) X THEMIT 20170 s<hHfTx
AELES 2 — LT,
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__future__ Y 2—/L% import L TZOERBZFMTIUX. Fi s TR NzD0W0»
DT, WOFIET 7 4L OEEEIC R 20000 D £5:

>>> import __future__
>>> __future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (A R—yaL 7y ay) ZAlBEEONS Z 2 DRWVAEY ZRRT %I T S, Python
F. BRAY Y el BRSREHE LIRS 2ERAIR—YaL 7 & 2o ThHR=YaLryay
PITWET, IR—YalLrXiE gc BV 2 — 2o TIHIETEET,

generator (¥ = L — X&) generator iterator %R 3BT, WEOBEBUIBI TV E T2 yield XzHio
MTEZDFT, yield i, for V=7 THEHTEZD, next() BAKTHEEZ 1 o3 oWMbOHLAED
TZ5., HOWMFEERT Z2DIHHENET,

BHEEY AV —ZBEBEZRHRLET. Rk T P RL—RATL—F 2T HEVHD X
T BRISNLEE®RDSHS TR VWEE, HBLO DI HEE2 AL 5,

generator iterator (¥ =z AL —&X A 7L —X&) generator BTHERINE AT 27 M T,

yield O NZRATEITIRE (RIFTABSARUED try XX Z2aty) 2l L T, WHEIE—RrcH
WrahExd, DoRL—FATL—2 HfHENL &, FMLMVEZIIGL 3 (B OBEBDFET
DI NTHT LWIREED S FfAR S 2 D & IR TS),

generator expression (Y=L —XHX) 4 7L —2%2RITNTT, F@HONIT, V—TEHEERT S for
fi, &P, 2 L CEBARER if HiAtoSonTwa X5 RAES, 25 LTSN, sMllo
BRI TEE AR L £ 9

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

generic function (¥ =%V v ZBR) B2 20N LR CigEz 5 2 BEE > o S 2 BT, Y
H LUK P DEER IV Z HIET 4 Ay F7ATY Z2CEDIREINET,

single dispatch, functools.singledispatch() 7L —X, PEP 443 ZZML T 12X W,
GIL  global interpreter lock S LTL W,

global interpreter lock (7B — N A X 7Y &y ) CPython £ ¥ &X TV ZBPAHLTWS, —FIZ
Python @ N4 FO—F 27522 L vy RlEg—27FFTH2 2 2HET 2 AT, 2k
D (dict R DEELRMAAAMEEL) A 7Y =7 bETADFR Y 7 2120 U TR ICZ S
1272 % DT, CPython OFEENS Y TNZRDET, A VX TV 2ehkeay 7§52 T, vILF
Taty = ypELLUILD AR g EHRIC, £ V2T ) X2/ LT ALy FULTE
X517 ET,

7272 L. BEEDR 2 WVIENED WL D DIIEEY 2 —iE, FHi Y ¥ 2382 PO EOE WL
33L& GIL 2T 2 X5 EATOE T, /2 /O WA T 254 GIL IZE IR
INET,

BWERIC BHARSALF ALy M Lied v &7 & (HHEh 27— ZfirviETr Yy 735 5)
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DEAFINFE LD, NS 7070ty FDGEDRT + —< Y ADREN =D THIIL 28
ATL. TONXRT73—<VADOMEZRRL LS 53, FEENLDEHICR DT R A
THLEZLNTVWET,

hash-based pyc (/v ¥ aX—2Z pyc 7 7 A V) IELWEZHHIT 272012, WET2Y —R 7 7 4 L OFRAE
BRI TE RNy Y 2 fli2ffHT 24 Pa—FDF v v 27 741 TT,

hashable (/v ¥ 2 ®[RE) Ny a®BE RA 7Y =7 b, EFBEPZEDS ROy Y a2 D
(_hash__ ) AV v FAURE), lIOF TV 22 b LHBATES (__eq () AV v RANE) 47
Pz Z bTT, FERANY ¥ aFREA 7V 2 7 MIBTR U Ny & 22 RORENDH D 7,

Ny Y ARBERA TV 2 7 PEAHEDF —REGDA AN L TR £ T, HEPESDT — X ME
BHNETA Y > affzfoTn2756TT,

Python O A I 2 — X TNV RMHABAALLTI 27 NI, IEEAEBAY Y ab[HETT, (VR MHED
E97) I2a—RITNRAYTFENY T2 RARETT, (I N% frozenset DX S72) 4 I2—&7
N2V THE, BRIy VARl THI2L ZDANY T aA[fETT, T—V—EE DI FADA ~
ARVATHBZEIRATI 27 MET 74V P TAHAY T 2A[fETT, 206132 T (HHZRWT)
HEBFERIEIEFEMTH D Ny > 2afElF idO LN T,

IDLE Python O#EFHHEREL (Integrated DeveLopment Environment) T3, IDLE & Python OfFHEN]
BEANCFAMNES N TO R EARNZEREDO T 1 X 4 Y X TV XBRETY,

immutable (£ I 2= 7NV) BEDHEEF 07A T 27 b TF, A I2a—RTNRBRFTI =7 MZid, &
., XFH, BIXORTIAREDRHDET, TAHDA TV =7 MIEEZEZONEE A, FOMEER
REERBE, #4727 PE2ERLRIFAEIRD ERA A 32— TARIT TV
E EEDAN Y ¥ 2 @R 72 2 RN CEHEREEH 2R LT, BEDOF—2Z0HITT,

import path path based finder 7% import § 2 EY 2 —VEMRT 25 (L7210 path entry) DV R b,
import 1, 2DV R MIEH sys.path 2HREFFTA, YTy r—YOBRERPARY F—YD
__path__ BE»SHHKE T,

importing $»%EY 2—/1® Python 2— FHBBIOEY 2 —1D Python a— FTHZ 2 & 5123 3 08E
T3,

importer EY 2a—AZEELTHR—-RFTEATI =7 b, finder & loader DEBEHTHHE2ATI =V b,

interactive (0fEEH) Python ICEMEERA X TV &HH D, XeREA & TV EDTa Y T MZANT
5 HIFRICFITENTHIRZ R 2 28D TE X9, python &fAIBHEIHELGZFITEITL TSIV,
(AYE2—FDA A YR =2 -5 Python DNFEHNA Y &2 T X2 EHTE20d LNERA, )
MEERA X TV ZIE FHLWTATT7ZHLTALD, EV a2y r—YOHETRWTAS
(help(x) ZHZTBVWTLZIWV) OICIEHICER LY — LT,

interpreted Python i34 & 7V ZEADFFETH D, a> 4 SEEOMBIZMNELET, (N Pa—F
AVNRATDH57DIT, TOXFNIEKRTTH, ) TTTOA Y& FYXEELIE. Y —RAa—FD
77 ANE, FTFETARERICLTOLFETIR L Vo R LIc, BHEFTTES L2 EK
LT, 4127V XEROEFEEER. a4 FBROFELD K/ TNy 7034 7 Ve
WHDD, 07T ADETEI—MITEBNT T, WEEHN 3B TLEX W,
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interpreter shutdown Python 1 ¥ % =7V X —3> vy XUV REFHINLFIZ, €Y 2 -1 TXRTD
VT 4 ANVIBNEREEZ 72D, TRTOMRLIZY Y — A2 BREINCHKT 2. Kz 7 = — X2
ADET, TO7 2R AN=JOALIE 2EBEFIHELET, ZARID P —ERDT X
b7 & —% weakref A=A Ny IPREIPEINEZZEDRHDET, v v FEU YT 2 —XHFITHE
TENBa— Rk, ZOPMKIETEYV Y —ARTTIERELR WV (X H2HIEFA T3V —EY 2 —
LR warning HHETT) 72Dk 4 RAPMIER L £3,

AVR—TVERNT vy AT EREHIZ __main_ TP a2 —IRETERTWERAZY T+
DEITHET LI TS,

iterable (KIERJREA 7P =7 b) BRE—HIC 1 23 2ORE LA 7V 227 FTF, KIEAHEA TV =2
F OBz, (list, str, tuple LW o) 2 TDOY =7 Y AW dict  T77AINF TP Ik
YW 2EOonDIES — 7 U RABL BB WIE Sequence BREHEFEE L __diter__ () AV v K
__getitem__() XV v REFOTEDI FIADA VARV AREGENET,

RIEAIREA 7Y = 7 Mid for M —TARZDOMZL DY —r 2 (RF: 22 TOY—F YR LI,
S — 5 Y AT K T2 DF LS ) ARE Y 72 5K (zipO), map(), ...) THATEE3, K
HAlREA 7Y = 7 b R AHAABBIEL iter O D5 LTHET L, ATV PINT 24T L —%%
BLET, 2OA4 7L —XE—HOMER5] S ITEIERNT T, BEIIRKEREA 7Y =7 25 B
12iE, iter O ZMEATEDA T L =X A7 27 VAR THRIET 2R0EIIDHD £ A, for XTEZ
DEAEZ BEIRNTITV, — R EL DL ER L T —T2E L TWa A 7L — X 2 RFF L %
T ATL—2 =TV DL —2 BBELTLIEZ 0,

iterator (A 7L —&) T—=XOWMNERITEA T2 bTT, AT7L—XD __next__() XV v K&
DIRURFOH S (E 7213 AA BB next ) ICHET) &, OWOHTOEEEZ —DFTORLET, 77—
207275 . D DIC StopIteration HIAtZEH L E T, ZORKT, A 7L —&A 7Yz
MIRZTEBD., 2 L&E __next__() Z{JEMATS Stoplteration ZXMHLET, 1 71—
R, ZDATVL—RA 727 PEKRERT __iter__() XV v FEEELRFNIEIRSRVDT,
AT L =IO iterable X T 2I1ZL AL DHFICTHHATEE S, 3o 2 b & LEABNIBEERD
RIBZITD E57%aA—FTT, (List DEHR) ary7+-F 7Y =7 Md. BE% iter () B A 7
PxZ7 MIELZD for L—TFWTHS 2N, HBRBHOA 7L —REERL KT, ZhEA
FL—=RTIIB T3, DA TL—>a Y THRAEADFR LA 7L —&F 7Y 227 R HEHUC
B, ZOaArYTFDEIkoTLELET,

FEHD A IBEIE typeiter I2H D 5,

key function (F—BIf) ¥ —BI%. H2VIZRERE L. ¥V — FRIEFHB D7D DOEZ IR T L]
HEA 7Y = 7 b (callable) T, flZIE. locale.strxfrm() % F—BIFICMHEZIX. v — UKFEFED
V—rDEFIZDo o7y — b X —FRLET,

Python ®Z < OV — g F —BEZITR D EZOM SIES 7L — A2 EH L £3, min(), max(),
sorted(), list.sort(), heapq.merge(), heapq.nsmallest(), heapq.nlargest(), itertools.
groupby ) E23H D £3,

F—PBEED HIRITWL 20 H D T, HlZIX str.lover() XV v FERIFENLFEEXFIL &
WY — RIS F BB LTHES ZeHkEST, H2WIE, lambda r: (r[0], r[2]) D &>
7% lambda 26 ¥ —BIBEZE2 Z e B TE £F, F/. operator EY 2 —/lid attrgetter(),

141



Python Tutorial, 'J1)—2X 3.8.20

itemgetter (), methodcaller() ¥ W5 3 DDF—FMa A+ 7 4 2L TVWET, F—BK
DYED F7 2 N F DAE Sorting HOW TO S L TL 22X,

keyword argument SE5|# 2SI L TS0,

lambda (7 4 %) ¥ D4 > F 4 YEET, BEAIFIHEIhL 2IFHiicshs 1 20 X 2E8AF 7,
7 LA XA ZVE S lambda [parameters]: expression T3,

LBYL Z2@3%fedtt (look before you leap)) OIETS, ZDa—7 1 Y Z7ZAXA VTR, HEHLPR
REITI NS, BRINCHRSM (pre-condition) HIEZITWE T, FAFP 7 7a—F L SR T, if
XHT= K SAEDN DS DO TT,

<ILF ALy LI ZRETIE, LBYL 7 7 —F13 7 B37 @fE e " R BREOBAREELS &
BITVRIBDHY ET, HlZIX, if key in mapping: return mappinglkey]l ¥\ 5 22— FiZ,
HEDEZ. BOAL v ROEERDHNS mapping 55 key DR L KBL E3, ZOMEIE. vy
735 EAFP 7 70 —F%ffi5 Z L TRIRTE £ 7,

list (VU A}) Python DFAAAD =722 TT, VAMLWOIHKFTIT ., V7V RMTIERL,
D FFETE S B (array) RO S DT, EREAD7Z7EXIF 0O(1) TT,

list comprehension (U A FANERKG) =7 Y AHDOLTH 5 WVE—HOERZIUHL T, ZOMEr 6415
VA MERT, 227 FRFIETT, result = ['{:#04x}'.format(x) for x in range(256)
if x % 2==0]1 ¥F2L, 025 255 TTOMKE 16 EMEL (0x.) LEXFHHB%2Y 2k
FERLET, if @ild4 7> 2 0 TF, if HiHRWEE, range(256) D2 TOEREMUEINFE T,

loader £V a2 — %R —RKFTE24 727 b, load_module() EWIHHZHIDAY v REEFEL TVRITN
2D ERA, B—K—=E—MBINC finder 2> HIRENE T, FFflld PEP 302 %, abstract base class
IZDWTIE importlib.abc.Loader B L TL ZX W,

magic method  special method ® 72 7=FIFFET T,

mapping (¥ vy BV ) {EEDO X —HFRE VK- L TWT, Mapping 7 MutableMapping @ fHEHREEK Y
TR THRESINZXY vy REFEELTWSary7F++ 7927 bTF, HlZIX, dict, collections.
defaultdict, collections.OrderedDict, collections.Counter /£ ¥ TJ,

meta path finder sys.meta_path ZME L TIF 5N 7% finder. meta path finder I path entry finder ¥ B
REHH FT2. HIWTT,

meta path finder 23525 % X v FIZDWTIE importlib.abc.MetaPathFinder #ZM L T 7
ISR

metaclass (XX 7T R) 7 T7ADI FTATT, 77 RAERIZ. 7 TR, 7 7ADFEL, BEZFADY
APEEDE T, XX IR, £No 305 LTRITMD., 77 R2E2BEZEVET, 1F
CAYDFTY 27 MEASIEE FRIE: XX 2757 20D) 77 4L b OFEERREEL TV E T, Python
DRNIZ DI HRARLDALRY FRAZERTELRTT, FLALDI—F—IZHoT, XX7FRIF
BABEDZVHDTT, LrL, —HOBETIE, X X7 7 RFMITZ LAY PRTEZREL £
T REZRBBBUET 7RO RS2, ALy Re—TWEBMLED, A7V =22 bOERE
BEHLED, SN REETERY, ZLOGATHHZNET,

FEMIIE metaclasses ZZHE L TL &0,
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method (XY v F) 7 7 AKMKDOPTERSI N, ZD7 7 ADA Y AXADEEE LTHOHE
7HE. XYYy REA VARV AF T 27 b E— 58 £ LTRUTIWD 25 (Z0HE 51813\
self LIMHINE T ), B & RA TN —T BRLTIEI W,

method resolution order (XY v FRRIEF) FRBEHICEIE Y 5 AHNEREZMBINZIEFTT, 2.3
LD Python 4 ¥ 2 —7 U XBMERT 2 713V X 5DFHMITOWTIX The Python 2.3 Method
Resolution Order ZZHRL T ZE W,

module (€& 2—/l) Python 2 — FOMEHM L LTERHLA TP 27 FTT, EY 2 —LIFEED
Python 4 7Y = 7 b2 BUHARIZEMERD £ T, Y 22— importing OYIHIZ X 5T Python 12
MAAENET,

NYT—2 2BRLTLIEZEWY,

module spec EY a2 —LEku— FT5DIffbh s R— FEEHOERE &TLHATZEM T I, importlib.
machinery.ModuleSpec DA Y A X Y A TT,

MRO method resolution order ZZHR LT 7FE W\,

mutable (I 2—XTN) 32— TARATV 22 NI, 1d0) REZ S BLEEEETEET,
S2-47)) BBRLTLIEIW,

named tuple " ZHIFEZX L7 0 HFEZ, ETAVEHREALTONT, £ V7 v 7 AW BRIIH LUENE
PHESTD7 72 RBTELZEEDOER Y FRAWICHENTVET, Z0H2r 7 XIMOKRED Ko
TVW5ZedbdbbET,

time.localtime() % os.stat() DR EZ ZLWV L DD DAAALBNIAFIN E X LT,
DN 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

(EDFID & 512) WL 2D DEAFITE X P AAARINI R o TV E T, 2O dHHIfN Z & T
X, BEDZ F AERT tuple ZMAL., IO 7 4 — L FEERLTERTEET, 20X 5k7
7 AFFETEHE WD, collections.namedtuple() 7727 MUK TIER LD TEET, BED
HEE. FETEOLAEIMN & X TR AIABDHHIT & X T AE NI ZR X Y v R Z2B0T
EREI S

namespace (FREIZEMH]) ZRAIEN SN HTT T, AETZEMIIEE L LTERESINE T, ARTERICIZA
T2 D (RAYy FD) ARNFIZKR-7b DT TR, RFAINZS D, KB D, ZLT
HARBDEDRHD 5, AMEMBIAMOEREEZNHC IR Lo TEY 2 — M2 K- bF
%o Pl Z1XB%L builtins.open & os.open() WFHAHIZEMTXAIENTVWE T, /ol EDOEY 2 —
N EELELTVE0IHRT 2 2 22k o THETZEMIGFHE L RTHEEZ R 9, HIRE,
random.seed() X itertools.islice() &L ¥, ZIEFNEY 22—/l random X itertools T
HEINTVWBE ZEPHLNTT,
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namespace package (BHIZEHE Sy =) ¥ IR r—yoaryrFe LTHRHEEEH S PEP 420 package
o Namespace package X8 Z 5 K WERHZ K73, __init__.py 7 7 A ARV, regular
package & EZD FF,

module 2B LTLZE W,

nested scope (F A PEIN/zRa—7) IMITERIN TV EEHE SR TAHEET T, Bz, H 288
FOBEBOFTERSIN TV SHAE, NEOBEEZMIOBEKh LB ESIRTEE T, 2R Mahi
Aa—=FRET 7 4N M TREBOBRZIHTE, ZHORARZTELVDOTERELTLLEE WV, B—
ANZERIE, mDHAMDR 2 —FTERZHABTELE T, RIS, e — VB ZfS £ 7m—
VLRI D% FiAEZ L E T, nonlocal THMIIDZERICE ZADF T,

new-style class (IR XA N7 5 R) STRERTOIZ FAXTY =27 MEON TV KM IT O E W]
T3, YUATD Python O N—2 a3 YTk, iREZANT T ADAD __slots__ . T AT VT XR,
__getattribute__() . Z7AXY v R, ZLTHMNAY v FED Python OHFr LWV, LELEEREL
FIHTE X L7,

object (A7 =2 b)) REE (BIHRMHE) L ERINERZEN (XY v F) 202 TOF—&, LI,
BTCD FAZAII TR DFMOIEK S T 2D ¥,

package (Sv 7 =) ¥ TEY 2 —ARLHRWCY T Rv Fr =2 EL I DK S module DZ X TT,
BHANIE. v =2 __path__ B ZFD Python £ 79 =2 T,

reqular package ¥ namespace package SR LUTL & W,

parameter ({R51%0) HEITOEKET B (2 AV YR ) OERICBVWTHEDNZIT 2 Z5|H 2EELF
T REIEICE S D D 5

o MEBEXLIFF—T—F: UB THEIWE F—T7— R 2 LTET I TEL5I8EHRELE
Fo ZAUIZE ZIEBLRD foo = bar DX S, 77 4L b DREIHOBEETT:

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

o NEHHA: MBIZL->TOAGRLNZGIBEIHREL 5, MEHFHDOTIET BEERDTIEDV
APMDHTEZENLDRAIC / R EDDIIETERTEET, HIZIE D posonlyl ¥ posonly?
B ESERATIEICRD £9:

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

o F—U—FER: F-U-FZLoTOAEXLNI5IBERELET, ¥—V— FEHD5H %
ERTE2EAMNE. BIZZLUTD kw_onlyl R kw_only2 D X 512, BHEERDRTIEY X M
EBOAERMBS M E IO « OB TT:

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

o AIERAE: (MMOR5IE TR S NERDMES BUIMZ T) EROEKOALES B0 5 2
LB RIBELET, TDX5RIRGIEII. LTD args @ X 5 RG BB DRI * 20F 5%
ETERTEET:

144 18} A = F5E



https://www.python.org/dev/peps/pep-0420

Python Tutorial, 'J1)—2X 3.8.20

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

o AIERF—7—F: (fiOR5IF TR SNLERED X — Y — F5IEICMZ ) EEOEKD
F—U—F5BRE5Z5N2 e RIEELET, 2D X5 RE5IEE. LOBID kwargs DX 51
RE DRI *x ZDF B TERTEZ T,

WREIBUEA 7> a Y ERHDEIDED HBIETE, A7 arO5ICE T 7 4L MEBIETE
£7,

RE1% . FAQ @ E5IE 2 KGIEDEWZMITFTD? . inspect.Parameter 7 7 A, function 2
Yarv, PEP 362 2SR LT 7ZE W,

path entry path based finder 3 import § 2 €Y 2 —LE2ET import path ED 1 DDGFITT,

path entry finder sys.path_hooks iZ&% % callable (D% D path entry hook) 23R L7z finder T3, 5 X
5Tz path entry XHBEY 2 —L B BT 2H5EEZH>TVWE T,

NRAZY ) =T 74 Y EPEETE XY v FIZOWTIX importlib.abc.PathEntryFinder %%
LTSN,

path entry hook sys.path_hook U R MiZ®H % callable T, &E XNz path entry WCHDEY 2 =% H
DU 3/ EEH > TWBHBEI path entry finder ZRUF T,

path based finder 77 4L kD meta path finder D 1 2iF, €Y 2=V D import path ZHREL ET,

path-like object (path-like # 7Y =2 b)) 77 A VT RT LA RK L £F, path-like 7Y =2 M, 3
A%RT str A7V 27 bR bytes A7V =7 b, £/ os.PathLike B ba L xFEHEL LT
Tzl FOEYNNTT, os.PathLike B F I L% HR—FLTWEF 7Y =7 M os.fspath()
ST 8T str £721F bytes D7 7 A VT AT LANXRICEWITEZE T, os.fsdecode() &
os.fsencode() IZZNEN str H BV bytes ITRZDERAET 2D ET, PEP 519 T&
ASHZE L7,

PEP Python Enhancement Proposal, PEP (&, Python 2 I 2 =7 4 IR L THERZIRMET 2. H2 Wi
Python OHFERER Z OBERLIRIFICOW TR T 23 LFHTT, PEP &, #EIZOWTOMERR
R L 1R R 5 2 e el (HER) 218X 2 NETT,

PEP 13, HEEEDRBICHh DS, 23 2 =T 4 I X 2HEFEDER Y Python 1272 X4 5 3&EHET
DNENDT=DDER LN OEFEL 22 e ZERKLTWES, PEP OFEZEICEZaI 2= 1 NOEHE
FERET >, KMERENEMTZ2ZLOBEBERHD T,

PEP 1 22 LT &,

portion PEP 420 TEF X1 TV 5, namespace package IZJBT %, HED 7 7 A LD (zip 7 7 4 MK
MXNTWREEDHZ) 1207 4 L2 VIR Z D,

positional argument (iIE5|#) =5/ 2SHL TS W,

provisional APl (EfE API) fEHE S 4 75V 0% BIREREED SEHERNICKRA SN DTS, 2D X5
BAVET 2 —ANORERETIZ, BETH2 L TN TVIMFARFEIATOERAN, a7HREE
12 o THEY AR EIIUE. BAFERALE (4227 =—A0HIRETHENS) HTbI A%
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T TOEIRBREFRIORAITONZDDTEDD THA - ZHUL API ZHAALENICIERE L X
NTWEERBRBPFEZR L2 BIZOATONE T,

E APL 22OV Td, BAHEBEORVEE X TRKEFE vARINTVET, MESIHBEL -
BE TR HRRRRE R T RETT,

ZoFatRICE), BHES A TS VERBEE R T VLS —ICEVWHBLAD N Z 2L,
FHMREEB X CELLZRIT SN FE T, 55l PEP 411 2B L T 72X,

provisional package provisional APl BB LT EX W,

Python 3000 Python 3.x ) ) =254 ¥®=v 75— AT, (Python 3 2EVIROFER - K UM 5
NIZEETY, ) "Py3k” kSN2 ZdHD ET,

Pythonic MO FFET—M7ZHE Z 7 TEL NIz a— F T3 <. Python OFHI—MINZ A 7 4 4 212 -
72EZ ) a— KA, BlZIE, Python O—IRA 7 4 4 LT for XaffioTATI7TNLDITANT
DBEHZZE->TL—TLET, DL DFFEIIEZOAHARZZVD T, Python IR TWARWA
WBRHLDWCEHEDO A v 2 =25 0d LILERA:

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

ZAUIR L. ZhWik Pythonic R ER:

for piece in food:

print(piece)

qualified name (Bfi%h) € 2 — DB — LR A=TN5H, ZOEY 12—V TERINLT TR, B
XYy FAD, 7 RR” ZRKT ¥y VEERFL TS, PEP 3155 TERSNTVWES, by TR
Br 7 XTI, BffitdA 727 Fo&RiEFEILTY:

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

pass

>>> C.__qualname__

ot
>>> C.D.__qualname__
'C.D!'

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

EYV 2 AANDOBEBTEDLND &, TREMB (fully qualified name) EFTXTOHAR Yy Fr —I % &L
2ED ¥y K. HlZIE email .mime.text ZERL £ 3

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

'email.mime.text'
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reference count (BIAV Y L) 2472 =227 MW T 2SO, ZRAT Y IR0 & 2D
A7V MIWEINET, BRAH VY MIEFEIE Python ®@a— F RIQZHENERAD, CPython
REQEERBERTT, sys TV a2 — U, Tl o~v—0EEOA T2 7 VOSBRIV Y M EHS
72D getrefcount () BIEZIRAELL TV F,

regular package ZFAIR. __init__.py 77 ALEBLT 4 L7 MU & LTD package,

namespace package FZBLTL EE W,

_slots. ZF5ANTOEHEET, 4 YVAXVABEDHEBEDH LN UDERLTEE, 4 VAKXV AFEEY
PR32 T, XEVERHWLET, ZhRX{fbh27 7=y 7T, ELLIESEAPL
Uy F—72DT, Mrr—A, FIZIZAEVIREREL 227 TV r—2aryTA VARV ADKRE
WFET S, EWVol e BRRE, FDRVDOBRZ FTT,

sequence (¥ —7 Y R) BEA VT I R X DMBINRERT 7 X% __getitem__() FiEXA Y v P&
CTHR—=—bL, BEEIRT __len__ () XV v REEFKL iterable TT, HARAAS —F > ZTUZ
%, list, str, tuple, bytes 2 EDH D £9, dict IF __getitem__() & __len__() dHYK—FL
FID, MROBRICEKTIER {MEED immutable ¥ =% 57280, =7 Y ATRE RSy Y
27" (mapping) £ AREINTVWEDTERELTLIZZ 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—FTHEEITZ—DODFIBOIENC X HBEIREINF T,

sice (RTA4R) —HC Y=o YR O—HWEGEATI 27 by RAT4 R, HEED [ THZ HNH
BooMican ry2EL Z e TEbNE T, HlZIE, variable_name[1:3:5] T3, AN (RF)
LB slice A7V =7 PEAETHHL TVWE T,

special method (KiFkX Y v F) & 2BNTREE ORME, HIZIIIEZ F 572912 Python 7 & REEIH U &
NBEXYy R, ZOEEDXY v Rk, XYy NIRORIIEBRRIZT Y X =237 2 DHRDONTVE
o FFERA YV v RIZDWTIX specialnames TN TWE T,

statement () XIFAA =+ (A—=FRD” 70y 77") ITRAIRBERTT, I X F—v— KoMK
N3b0DEHLHTT, HHFITIE if, while, for BH D £,

text encoding L=a— FXFHELya—-FFsa—7v /T,

text file (7FATLT774L) str ATV =2V P 2HAFEZTES file object TF, LIFLIE. 7F A7 7
AVFFERKICAAL MERO T =X A M) =27 272 AL, THFA LIV A—T 1 27 ZHINAT
WET, 7F A M7 74 LDHIE, sys.stdin, sys.stdout, io.Stringld 1 Y AKX VAR E T F
ARME=F ("' or 'w') THWEZ 74 LTI,
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bytes-like 7T Tk BHAEZEETELZ I 7ANFT T I FIZOWTIE, NAMFUT7AIL 5
LT EW,

triple-quoted string (=EH 727 #» — FXFS) 3 D0EKE L7 +— PEls (V) AT RA bR T 4 — () TH %
NXFH, BED (—E) 74— PXFINCHRTRETE 2 XFINTE VD D FRAD, Eoh
OHMETHHATT, 120,200kt L7r +— FlBEIRr —THULICES LD TEETL, 17
Wz E (\) ZHEDORL THOEBITICE LD BN TELZDT, FFaXyi—yaryXehlzE#El
IR RIS T,

type () Python #7927 bORUIA T 2 7 I BEDEIBRDDDERODET, HHWE AT 7 b
WHREFf > TWET, A7V 27 POBIX __class__ BHET7Z 72 AL%D, type(obj) THUFL /=
hHkES,

type alias (B A V7 R) BDRIAT, BZHAFICRALTERL 3,

MY 7 23 Ber b Z2HEMET 20ICEHTY. HlZIE:

from typing import List, Tuple

def remove_gray_shades(
colors: List[Tuplelint, int, int]]) -> List[Tuplelint, int, int]]:

pass

CHERDEIITEDFHHARTSTEET:

from typing import List, Tuple
Color = Tuplelint, int, int]

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

pass

FEEEDFIHD H % typing ¥ PEP 484 2L T F X\,

type hint (He > ) Z8 77 REM. BBD I X=X 2R DEOHIFRFE N2 BI245E T 5 annotation
T3,

Ak ¥ MRBATIZZR < Python TIRMEHITIXH D TEAD, VRN TY — i > THHTSH D,
IDE ®a—Fi5ee V77 272V ¥ ZOFIFITHRD T3,

T —NLVEHR 7I7REMN BERT, - AZHTRVDIODOE L ¥ M typing.
get_type_hints() THUFTZ %7,

FEBEDFAAD ®H % typing ¥ PEP 484 ML T2 & W,

universal newlines 7¥ XA P A bV — A DFERED—DT, UTFDIRTEITREIRH L F£3: Unix DITR
FHZE "\n'. Windows O#E '\r\n'. &\ Macintosh OE '\r', FFEIZOVWTFEHL L X, PEP
278 ¥ PEP 3116 . X 5IZ bytes.splitlines() S L T ZE W,

variable annotation (Z¥7/ 7—>ay) 2D 5037 7 AEED annotation .

ZWH 5 VE 2 7 ARMICERZ M 72 & 23, AAFDIERETY:
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class C:

field: 'annotation'

ER7 /77— a @B BEEY L odifibiET: flZIE. ZOZEEII int DEZIRSLZ
I TVET:

count: int = 0

BT 7T — a DT DWW T annassign i CEH L TWE T,
Z DREBEIC O W TR L TW 3 function annotation, PEP 484, PEP 526 ZZH L TL 72X\,

virtual environment (RAHERIR) WFAMICYI D BES W 7-ETRE TS, Z4UT L&D Python =% 77V
r—aYERIUY AT L ETEIOTWA MO Python 7 7V 7r— a2 Y OXEENCTFHT 5 2 272
Python /<v & —Y DA YA F—A L EHEITS LA TEZT,

venv ZZHAL TLZ& W,

virtual machine (A<= Y) BRI Y 7 bV 27X DERI N3 Y ¥ 2 —&, Python DR~ >~
B N ba—=Fay LSRN LE N RO—F 2FETLET,

Zen of Python (Python ®1&D) Python MR LAIH S 2 L TOEZ 725, Python O FRAI HE%
YRAMILZESDTT, M7 2> 7 T Yimport this” T2 ZDVRAMNEHOET,
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CORFaAXYMIOWVT

ZDORF2RXAY I, Python DR Fa Xy b 2FELREANE L TEONL FXFa Xy s Takyyo
Sphinx ZH|fH LT, reStructuredText B DY — 2 5L XNE LT,

FFaxXx>beZzoy — L #HoOBRIZ, Python B L FRRIZEEICRI VT4 7TOEHNTT, b LHREN
BEALZWAES, PO L3I FTHUT X WAIZDOWT reporting-bugs R—I % ZE RE W, HTLWLWEKRT VT 4
FIEVOTHEGNTY! GRIE: HAZEROMEIZOWTIX, GitHub £ ® Issue Tracker THiE 2 BE WL
i‘j—o)
EPNIRRT R

e Fred L. Drake, Jr., £V L ® Python FFa XY Y —ilty FOIERET, FFaX v D%

CEEXEF L
e Docutils B Y =2 b. reStructuredText ¥ docutils V—1t v b ZEMRL E L=,

e Fredrik Lundh @ Alternative Python Reference 7B =27 b5 Sphinx 32 D74 T 7 %15 %
L7z,

B.1 Python RF¥aX> + BEfE

%< DF 4 M Python §if. Python H#Z 4 751U Z LT Python F¥axX>7—a YIZHBLTL
NTVET, V—REMYD Misc/ACKS 12, ZRHEBML TSN AL ZEANCTIEH D ETHBVY X b
7y 7L THHET,

Python 2 2 2 =7 4 25 DERBE L BRI ZDORBEL LV R Fa X v 7—yayidEFhEEA
Tl -HhHHLS!
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C.1 Python DFESE

Python (& 1990 DA, * F ~ X2 H % Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/
ZHd) T Guido van Rossum I & 5T ABC &I N 2 SiEOBMSEL L TEALINE L, Z0HEE
L DAN4AD Python ICEBAL TWEF2, Guido 1345 H T Python B{EE DI > TVWET,

1995 4, Guido I &KET 7 =Y =7 ML X + >i2dH % Corporation for National Reserch Initiatives (CNRI,
https://www.cnrireston.va.us/ Zi) T Python OBFEICHED D, W D2hrDNN=Jar %2 VY —-RALE
L7z

2000 F 3 H. Guido & Python @ 2 7B¥F — 4 1% BeOpen.com 2 D, BeOpen PythonLabs ¥ —
LEFER LU E L7z, FH4E 10 H. PythonLabs ¥ — 41 Digital Creations (i ® Zope Corporation,
https://www.zope.org/ ZH8) 1Y ¥ L7z, Z LT 2001 4, Python B3 25N ELIRE T 272D
FEEFIFHRE Python Software Foundation (PSF. https://www.python.org/psf/ Z#) 23256 EIFE L7z,
Z D ¥ % Zope Corporation 1 PSF OFB&BICkED £ L7,

Python OV V) —R@3ETH -V V- (=72 YV —RDERKRIZ https://opensource.org/ ZZHRL T
EEWV) TH, BERANCAT, T —HZRUIZL A YD Python VY —2R1& GPL H#IZRo TV d; &
VY —ZARDVTUIFRICKEDTHD £,

D=2 R—2 )23 HEF) GPL Hi%
09.0-1.2 | n/a 1991-1995 | CWI yes
1.3-1.52 | 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 2.04+1.6.1 | 2001 PSF no
2.0.1 2.04+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 DI 2.1.1 2001-BifE | PSF yes
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FMR: TGPL Ay 25 ERBIE, Python 78 GPL TEHHAZNTWR 2 WHEKTIEH D ¥ A, Python
DIA4 LY RAFET, GPL 2iEW, BELEANA—Y a VERMATIBICEREL2 A -T2V — 21T LT
PEVERA, GPL HE:E DS A4 v ZADRTIE, GPL TY VU —XEZNTWBflidY 7 hY =7 & Python %
MHAeEbLELNETY, ZNLHD T4 LV ATIEZSTIEDD A,

Guido RO T, TNHDV V—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 3.8.20

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

3.8.20 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 3.8.20 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 3.8.20 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 3.8.20 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

3.8.20.

4. PSF is making Python 3.8.20 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 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, 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 3.8.20, 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.

RDOR=I ki)
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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.

ROR=—STER)
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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 3.8.20 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

RDOR=I ki)
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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, http://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

(RDOR=1ZFE )
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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 £ Y Z— 7 2 — A OWTDROEHNEEATOET:

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
http://www.netlib.org/fp/. 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 Mac OS X 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

RDOR=I ki)
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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

RDOR=I ki)

166 18 C & B 51t




Python Tutorial, 'J1)—2X 3.8.20

(FiDR— 25 D %)

* 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 ki)
168 I8 C E BERES1t>V 2R




Python Tutorial, 'J1)—2X 3.8.20

(FiDR— 25 D %)

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 P Db DICESEET:

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
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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) 2008-2016 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)
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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 (¢) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

o Redistributions of works must retain the original copyright notice, this list of conditions and

the following disclaimer.

o Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with

the distribution.

e 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 LIM-
ITED 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 LIM-
ITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,
OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THE-
ORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUD-
ING 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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triple-quoted string, 148
type, 148

type alias, 148

type hint, 148

U

universal newlines, 148
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variable annotation, 148
virtual environment, 149
virtual machine, 149
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Zen of Python, 149
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